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Executive Summary 

The following report contains two parts, Part I: Wastewater Treatment Plant and Part II: 
Wastewater Collection System, in order to meet the requirements of Approval to Operate No. 
639-03-07. 

The 2024 Annual Wastewater Treatment Plant Report is separated into an Annual Wastewater 
Treatment Report, an Annual Air Pollution Control System Report, an Annual Ambient Air 
Report, and a summary of contraventions reported, as outlined in the Approval to Operate.   
The 2024 Annual Wastewater Collection System Report includes a summary of completed 
projects and planned major rehabilitation projects, the interconnection control strategy, and 
storm and CSO volumes and loadings in addition to other requirements outlined in the Approval 
to Operate.
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2024 Overview 

The Gold Bar Wastewater Treatment Plant (WWTP) located on the banks of the North 
Saskatchewan River in Edmonton, Alberta maintains the ISO 14001:2015 (Environmental 
Management System) and the ISO 45001:2018 (Occupational Health and Safety Management 
System) certificates for its Integrated Management System.  

Notable events in 2024 include construction/rehabilitation on Digester 4, commissioning of 
Scrubbers 5 and 6, EPT Scrubber upgrades, PE Channel Upgrades, Laboratory Facility 
Integration and Odour Control Improvements for Primaries 5-8. Mobilization for the Secondary 
Aeration Blower Upgrades began in December 2024 construction will begin in 2025. Design and 
planning has progressed for the Flare Expansion Project, NSR Flood Protection and Auxiliary 
Control Room Electrical Upgrade. At Clover Bar, acid cleaning of sludge transfer lines 1 and 2 
was completed and a new dredge was procured. Planning for the Clover Bar Edmonton Waste 
Management Centre Groundwater Transfer was also initiated. 

In 2024, there were several exceedances of the Alberta Ambient Air Quality Objectives 
(AAAQO) for H2S. The majority of the exceedances occurred in September and October when 
there was less precipitation to flush the collection system, but the temperature remained warm. 
There were no exceedances for NO2 or SO2. 

The true dry weather flow in 2024 was 282 MLD. 2024 hosted 6 significant wet weather events 
resulting in main plant bypasses and a total of 49 secondary bypasses. The plant performed 
well with a WWTP Effluent Limit Performance (WELP) index of 23.87%. 
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2024 Annual Wastewater Treatment Report 

Gold Bar WWTP Performance 
The Gold Bar WWTP final effluent discharge limits of Approval to Operate 639-03-07 are listed 
in Table 1 and the monitoring requirements are outlined in Table 2. 

Table 1: Limits for Treated Wastewater (Approval to Operate Table 5-1) 

Parameter Limit 
CBOD5 Ò 20 mg/L monthly arithmetic mean of daily composite 

samples 
TSS Ò 20 mg/L monthly arithmetic mean of daily composite 

samples 
Total Phosphorus Ò 1.0 mg/L monthly arithmetic mean of daily composite 

samples 
Total Ammonia-nitrogen (December 1 to May 31) Ò 10 mg/L monthly arithmetic mean of daily composite 

samples 
Total Ammonia-nitrogen (June 1 to November 30) Ò 5 mg/L monthly arithmetic mean of daily composite 

samples 
E. Coli Ò 126 per 100 mL/monthly geometric mean 
pH 6.5-8.5 

 

Table 2: Monitoring - Wastewater System (Approval to Operate Table 6-1) 

Parameter Frequency 
(Minimum) Sample Type Sampling Location 

UNTREATED WASTEWATER 
pH 
BOD5 
TSS 
Total Phosphorus 
Total Ammonia-nitrogen 

Once per day Composite Untreated wastewater 
entering the wastewater 
treatment plant 

Volume of Flow Continuous, recorded 
daily 

Calculated Untreated wastewater 
entering the wastewater 
treatment plant 

TREATED WASTEWATER 
pH 
BOD5 
TSS 
Total Phosphorus 
Total Ammonia-nitrogen 

Once per day Composite Wastewater treated plant 
effluent prior to release to 
the North Saskatchewan 
River 

E. Coli Once per day Grab After ultraviolet (UV) 
disinfection 

Acute Toxicity Monthly Grab Wastewater treatment 
plant effluent prior to 
release to the North 
Saskatchewan River 

Chronic Toxicity Quarterly Grab Wastewater treatment 
plant effluent prior to 
release to the North 
Saskatchewan River 

Volume Continuous, recorded 
daily 

Calculated Wastewater treatment 
plant effluent prior to 
release to the North 
Saskatchewan River 

Volume Continuous, recorded 
daily 

Calculated Reuse water transmission 
main 
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Parameter 
Frequency 
(Minimum) Sample Type Sampling Location 

WASTEWATER TREATMENT PLANT BYPASS 
Release Volume Continuous during bypass 

event, recorded daily 
Calculated Primary and secondary 

treatment bypass of 
wastewater at the 
wastewater treatment 
plant 

pH 
BOD5 
TSS 
Total Phosphorus 
Total Ammonia-nitrogen 

Any bypass event lasting 
> 2 hours 

Composite 

E. Coli Any bypass event lasting 
> 2 hours 

Grab 

SLUDGE DISPOSAL 
Sludge Volume Total volume Estimated Prior to leaving the 

wastewater treatment 
plant 

Sludge Mass Total mass Estimated Amount of sludge being 
disposed of as per the 
Biosolids Management 
Plan 

CSO OUTFALLS AND UNAUTHORIZED RELEASE 
Release Volume Total volume during each 

discharge event 
Continuous during 
discharge event 

Rat Creek CSO outfall; 
Hardisty-Capilano CSO 
outfall; 
Highlands CSO outfall; 
Cromdale CSO outfall; 
Strathearn CSO outfall; 
and unauthorized release 
point 

pH 
BOD5 
TSS 
Total Phosphorus 
Total Ammonia-nitrogen 
E. Coli 

Each discharge event Composite Rat Creek CSO outfall 

Grab Unauthorized release 
point 

The amount of any 
substance other than 
wastewater or storm water 
that is spilled or 
discharged accidentally or 
intentionally into the 
wastewater collection 
system 

Each event Estimated volume or mass Unauthorized release 
point 

 

Table 3 summarizes the monthly minimum, mean, and maximum values for parameters in Table 
1 from January 1 to December 31, 2024. All analytical data in the table were developed on 24-
hour composite samples collected using autosamplers at the sampling location specified in 
Table 2. The discrete samples for Escherichia coli (E. coli) determinations were collected at 
random times each day. There was also a variance to the 24-hour untreated wastewater 
composite samples for March 15 as noted in the March 2024 Plant Performance Report, but all 
sampling requirements were still met. Appendix A contains the monthly Plant Performance 
Reports.  
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*Table 3: 2024 Gold Bar WWTP Performance
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0.01
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7.4
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12.7 1.0 0.0 344.5 344.5

0.0 0.0

0.0

260.4 260.4

260.2 13.2 0.0

0.0

12.5

0.0

723.2

253.5

376.9

271.1

455.8 134.2
326.3 25.5 11.4 0.0 0.0 289.4 289.4
276.3 0.0

27.4 11.9 0.0 0.0

0.0 0.0

331.2 291.9 291.9
10.5 0.0282.7 265.7 265.7

633.8 337.9 12.9 0.4

691.5 348.9 13.3 0.1 0.0

254.8

286.4
283.9 0.0 11.2 271.1

273.4 0.0 10.2 0.0 0.0 260.5 260.5
621.0

331.0 331.0

10.6 13.7 0.0 0.0 269.2 269.2

0.0 348.1 348.1
293.0 6.4 11.0 0.0 0.0 275.5 275.5

14.5 12.1

250.7 0.0 11.7 0.0 0.0 238.5 238.5

418.9 81.7 13.3 0.0 0.0 333.2 333.2
275.1 0.4

0.0 12.5

255.5 255.5
282.7

CBOD5

(mg/L)

330.8 13.4 13.5 0.0 0.0 304.2 304.2

291.6 0.0 13.8 0.0 0.0 279.3 279.3
277.8 0.9 12.7 0.0 0.0 264.2 264.2

268.8 0.0 10.9

272.2 0.0

0.0 0.0

0.0

262.2

275.6

0.0

316.3 19.4 12.1 0.0 0.0 284.9 284.9

313.0

PBP ï Plant Bypass  FEC ï Final Effluent, Combined  TSS ï Total Suspended Solids  MPW ï Membrane Product Water 
TBP ï Total Bypass Plant (including plant and secondary)  RAW ï Influent  TP ï Total Phosphorus  ns ï No sample 
SEC ï Secondary Bypass Plant  BOD5 ï 5-day Biological Oxygen Demand  NH3-N ï Ammonia as nitrogen  Avg/Geomean ïGeomean for 

E.coli; Avg for others 
EPE - Enhanced Primary Effluent 
EPT ï Enhanced Primary Treatment 
 
Outfall 10 - Combined, UV-disinfected (FEC + EPE) 
Outfall 20 ï Combined Bypass (RAW + PE + EPE)  
Outfall 30 -  Combined Bypass (RAW + Screened + 
PE + EPE) 

 CBOD5 ï 5-day Inhibited BOD     

 

*This table has been updated refer to the addendum attached to the end of this report
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Table 4 summarizes the reclaimed water quality sample data from January 1 to December 31, 2024. All parameters except E. coli 
were developed on daily 24-hour composite samples of the recycled water. The E. coli testing was conducted on discrete samples 
collected on a daily basis. 

Table 4: 2024 Reclaimed Water Quality 

Month 

Flow 
(ML) 

Total 
Alkalinity 

(mg 
CaCO3/L) 

Ammonia 
(mg N/L) 

Biochemical 
Oxygen 
Demand 
(mg/L) 

Chemical 
Oxygen 
Demand 
(mg/L) 

Chloride 
(mg Cl/L) 

Conductivity 
(mS/cm) 

E. coli 
(Counts/100 

mL) 

pH Total 
Suspended 

Solids 
(mg/L) 

Total 
Organic 
Carbon 
(mg/L) 

Total 
Phosphorus 

(mg P/L) 
Total 

Dissolved 
Solids 
(mg/L) 

Turbidity 
(NTU) 

January 

Avg 11.3 154 2.38 2 33 124 1020 <1 8.0 <1.0 9.3 3.12 0.10 600 

Min 8.6 130 0.21 <2 25 77.2 861 <1 7.8 <1.0 8.4 1.00 0.07 490 

Max 12.5 174 5.66 3 43 339 1640 <1 8.1 <1.0 10.7 5.20 0.14 918 

February 

Avg 10.7 152 1.91 3 35 124 1021 <1 7.9 1.0 10.0 2.7 0.12 588 

Min 7.0 149 0.22 <2 25 100 923 <1 7.8 <1.0 9.1 1.0 0.03 531 

Max 12.5 155 5.11 5 47 192 1200 <1 8.1 1.5 11.0 6.1 0.76 690 

March 

Avg 9.1 150 1.50 2 31 141 1,061 <1 7.9 1.1 9.4 2.3 0.11 615 

Min 6.8 135 0.11 <2 20 102 944 <1 7.8 < 1.0 8.8 0.9 0.06 557 

Max 12.2 176 5.24 4 41 278 1,490 <1 8.0 2.0 10.0 5.9 0.18 845 

April 

Avg 11.2 133 0.83 2 30 104 904 <1 7.9 <1.0 9.5 1.6 0.12 538 

Min 10.1 126 0.09 <2 23 89.3 836 <1 7.8 <1.0 8.8 1.0 0.09 467 

Max 12.8 140 2.85 4 38 133 1000 <1 8.0 <1.0 10.4 3.3 0.14 584 

May 

Avg 11.4 131 1.04 2 31 94.4 1000 <1 7.8 <1.0 10.4 2.2 0.18 622 

Min 9.8 96 0.12 <2 25 71.9 717 <1 5.6 <1.0 8.2 0.1 0.06 416 

Max 12.7 152 3.53 3 39 107 1100 <1 8.1 <1.0 11.9 5.8 0.51 704 

June 

Avg 11.9 145 0.51 4 37 100 1060 <1 7.9 1.0 11.5 1.5 0.12 661 

Min 10.5 132 0.09 <2 27 65.5 747 <1 7.8 <1.0 9.8 0.3 0.06 459 

Max 12.9 153 1.37 6 47 116 1160 <1 8.1 1.5 13.2 2.5 0.20 734 

July 

Avg 12.1 153 0.22 3 20 97.6 1012 <1 8.0 <1.0 9.5 1.2 0.13 638 

Min 11.2 131 0.09 <2 30 80.5 856 <1 7.8 <1.0 8.3 0.7 0.07 516 

Max 13.3 165 1.37 7 43 112 1130 <1 8.1 <1.0 11.4 2.4 0.22 776 

August 

Avg 12.1 145 0.13 2 30 96.9 957 <1 7.9 1 9.2 1.1 0.12 598 

Min 10.2 131 0.05 <2 20 80.2 793 <1 7.7 <1.0 7.8 0.7 0.03 480 

Max 13.2 165 0.44 3 48 110 1020 <1 8.1 1.2 11.1 1.6 0.24 666 

September 

Avg 11.0 138 0.70 <2 27 100 958 <1 7.9 <1.0 9.6 2.0 0.16 585 

Min 0.0 131 0.10 <2 20 82.9 827 <1 7.8 <1.0 8.9 1.2 0.12 515 

Max 13.3 151 4.00 <2 38 111 1030 <1 8.0 <1.0 10.5 5.2 0.23 627 

October 

Avg 12.5 150 1.20 3 30 93.0 911 <1 7.9 1 9.7 2.5 0.12 556 

Min 10.9 141 0.18 <2 23 83.9 862 <1 7.8 <1.0 9.1 1.3 0.05 524 

Max 13.7 158 2.65 4 36 107 957 <1 8.1 1.5 10.4 4.1 0.33 593 

November 

Avg 12.5 144 1.56 3 27 97.0 935 <1 7.9 <1.0 9.4 2.6 0.12 545 

Min 11.5 134 0.59 <2 20 82.8 885 <1 7.8 <1.0 8.6 1.6 0.09 508 

Max 13.9 159 2.89 8 36 116 1020 2 8.1 <1.0 10.2 3.7 0.14 592 

December 

Avg 12.7 139 0.70 7 30 162 1109 <1 7.9 1.0 9.3 1.7 0.09 637 

Min 11.7 127 0.20 6 22 97.3 913 <1 7.8 <1.0 8.5 1.2 0.05 535 

Max 13.5 151 2.19 9 39 317 1610 <1 8.0 1.1 10.4 3.1 0.28 895 

Annual 
Summary 

Avg 11.5 145 1.06 3 30 111 996 <1 7.9 1.0 9.7 2.0 0.12 599 

Min 0.0 96 0.05 <2 20 66 717 <1 5.6 <1.0 7.8 0.1 0.03 416 

Max 13.9 176 5.66 9 48 339 1640 <1 8.1 2.0 13.2 5.2 0.76 918 
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Table 5 summarizes the effluent chronic and acute toxicity testing. Both acute and chronic 
toxicity tests were carried out by contract laboratories in accordance with the Environment 
Canada Biological Test Methods (Environment Canada 1990 and 1992). The acute testing 
included 48-hour Rainbow Trout static toxicity, 48-hour static toxicity using Daphnia magna and 
15-minute Microtox tests using luminescence bacteria.  Seven-day Ceriodaphnia dubia, 
Fathead minnows and three-day P. Subcapitata survival and reproductive impairment tests 
were used to determine chronic toxicity. No effluent toxic events were observed in 2024. 

Table 5: 2024 Effluent Toxicity 

Dates Quarter 

Microtox Daphnia 
Magna 

Rainbow 
Trout 

Ceriodaphnia 
Dubia 

Fathead 
Minnows Pseudokirchneriella 

      Survival  Survival           
% of 

Control 
LC50 (% 
vol/vol)1 

LC50 (% 
vol/vol) 

LC50 (% 
vol/vol) 

LC50 (% 
vol/vol) 

IC25 (% 
vol/vol)2

 

NOEL 
(%)3 

LOEL 
(%)4 

TOEL 
(%)5 

Toxic 
Units(TU)6 

1/9/2024 
1 

>91 >100 >100               
2/6/2024 >91 >100 >100 >100* >100 >91 <2.8 2.8 NA >35.7 
3/5/2024 >91 >100 >100               
4/9/2024 

2 
>91 >100 >100               

5/9/2024 >91 >100 >100 >100 >100 >91 11 23 15.91 9.1 
6/6/2024 >91 >100 >100               

7/23/2024 
3 

>91 >100 >100               
8/14/2024 >91 >100 >100 >100 >100 >91 91 >91 NA 1.1 
9/11/2024 >91 >100 >100               
10/8/2024 

4 
>91 >100 >100               

11/4/2024 >91 >100 >100 >100 >100 >91 5.7 11.4 8.061 17.5 
12/12/2024 >91 >100 >100               
1LC50 - % effluent concentration at which there is a 50% mortality of test organisms; 2IC25 - % effluent concentration at which there is a 25% 
reduction in growth or reproduction of test organisms; 3NOEL - the concentration at which there was no observed effect level; 4LOEL - the 
concentration at which you start seeing the lowest observable effect; 5TOEL = NOEL/LOEL; 6TU - the ratio of the concentration observed 
divided by the concentration for 50% inhibition. *Collection date 02/13/2024. 

 

Table 6 summarizes the proficiency testing of the Gold Bar WWTP Laboratory.  It includes the 
Laboratory z-scores achieved from analyzing proficiency testing (PT) samples for constituents 
required by the Approval to Operate. The 2024 PT samples were provided by the Canadian 
Association for Laboratory Accreditation (CALA). A PT scores greater than or equal to 70 or z-
scores less than or equal to 3.000 are considered acceptable for CALA PT. 

Table 6: 2024 Summary of Gold Bar Wastewater Proficiency Testing 

Study Date 

pH BOD C-BOD TSS NH3-N TP E.coli 
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PTC Mar-23 97 0.05 98 0.11 98 -0.01 96 0.20 90 0.82 97 0.19 88 -0.79 

PTC Oct-23 91 -0.15 97 0.04 92 -0.17 98 -0.09 96 -0.17 96 0.28 93 -0.26 
pH by manual meter; NH3-N by AA3; TP by AA3; E.coli by MF 
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In 2024, a total of 107,555 million litres (ML) of wastewater was conveyed to the plant. 
Secondary treatment and UV disinfection was provided to 99,979 ML (93.0%) of the total raw 
influent flow with 4,226 ML (3.9%) of reclaimed water provided to industrial customers. 

 
Assessment of Annual Monitoring Results 
The Gold Bar WWTP Effluent Limit Performance (WELP) index for 2024 was 23.87% (Figure 1).  
The 2024 index was higher than the five-year average of 19.12% due to a continued focus on 
sustaining system reliability with maintenance and capital work and maximizing the number of 
process tanks/equipment in service. Additionally, there was good performance of Ostara 
Nutrient Recovery Facility for supernatant treatment.  Figure 2 shows the annual WELP from 
2005 to 2024, including the five-year average.  

 
Figure 1: 2024 Monthly Gold Bar WWTP Wastewater Effluent Limit Performance (WELP) Index 
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Figure 2: Gold Bar WWTP Wastewater Effluent Limit Performance (WELP Index) 2005-2024 

For 2024, all of the monthly limits for Approval to Operate discharge parameters (Table 1) were 
met. 

 
Chemicals Added to the Wastewater Treatment Process 
As per Section 6 of the Operations Plan, the following chemicals are used in the wastewater 
treatment process: 

¶ Secondary Alum 
¶ EPT Alum 
¶ EPT Polymer 
¶ DAF Polymer 
¶ Membrane Bleach 
¶ Ostara Magnesium Chloride 
¶ Ostara Caustic 

Daily and monthly consumption of these chemicals is summarized in Appendix B. 

Names of Supervising Operators 
Table 7 lists all certified wastewater treatment operators, their level of certification, and their 
positions at Gold Bar WWTP as of December 2024. Supervising operators are also listed in the 
Operations Monthly Summaries in Appendix C. 
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Table 7: List of Certified Wastewater Treatment Operators (as of December 2024) 

Name Title Wastewater Treatment 
Certification Level 

Jones, Kira I Coordinator, Hazardous Energy 
Isolation 

IV 

Lekamwasam, Janaka Operator Crew Leader IV 

Nunes, Michael Operator Crew Leader IV 

Penner, Jody WWTP Lead Operator IV 

Sanche, Dagny Coordinator, Operations Training IV 

Sandouga, Sam Operator Crew Leader IV 

Baker, Cole Operator Crew Leader IV 

Nieuwenhuis, Andrew Operator Crew Leader IV 

Kelly, Adam WWTP Operator IV 

Jama, Yusuf WWTP Operator IV 

Omeragic, Armen WWTP Lead Operator IV 

Holden, Derek WWTP Operator IV 

Vogelgesang, Ryan WWTP Operator IV 

Rees, Emma WWTP Lead Operator IV 

Paglicauan, Jermine Engineer, Operations IV 

Barrett, Jeremy L Manager, Process Risk & Integration III 
Li, Bing (Frank) WWTP Operator III 
Budden, Curt Coordinator, Operations Shutdown III 
Rindero, Billy Clover Bar Operations Crew Leader III 
Hahn, Kevin Coordinator, Operations Shutdown III 
Jordan, Bradley Coordinator, Operations Shutdown III 
Diletzoy, Kyle WWTP Lead Operator III 
Downey, Anthony WWTP Lead Operator III 
Lorenz, Tory WWTP Operator III 
Ozimko, Michael WWTP Operator III 
Price, Jeremy WWTP Operator III 
Cousins, Kenzie Manager, Operations Support & 

Training 
II 

Gordon, Allan Manager, Operations II 
Gilker, Michael WWTP Operator II 
Furber, Brandyn WWTP Operator II 
Marling, Connor WWTP Operator I 
Craig, Aric WWTP Operator I 
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Uncommitted Hydraulic Reserve Capacity 
In 2024, Gold Bar WWTP received a total dry weather volume of 104,205 ML. This volume is 
the sum total of Outfall 10 effluent (99,979 ML) and membrane reclaimed water (4,226 ML). 
Outfall 10 effluent also includes wet weather flow that did not result in secondary bypass and 
any additional wet weather flow that had secondary treatment during secondary bypass events. 

The average dry weather flow in 2024 was 285 million litres per day (MLD). However, the true 
dry weather flow was lower than 285 MLD and was approximately 282 MLD. The true dry 
weather average flow excludes additional flow to the plant during snow melt or rainfall, but 
includes inflow and infiltration (I&I). The total true dry weather volume was approximately 
103,124 ML. 

Based on 310 MLD of average secondary treatment capacity and a true dry weather average 
flow of 282 MLD, the uncommitted hydraulic reserve capacity for secondary treatment in 2024 
was 28 MLD. 

 
Wet Weather Summary 
In 2024, Gold Bar WWTP had 67 days of secondary and primary plant bypasses. The total 
volume of secondary bypass was 3,351 ML. In addition, the total primary bypass volume was 
355 ML. 

There were 6 significant wet weather events with inflows to the plant greater than 1,200 MLD, all 
6 resulted in a main plant bypass. The plant received a peak flow rate of approximately 1,675 
MLD on August 5, 2024. The record peak flow of 2,298 MLD occurred on June 28, 2022. 

 
Summary of Operational Issues 
Key operational activities, issues, and remedial actions are outlined in the Operations Monthly 
Summaries in Appendix C.  
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2024 Annual Air Pollution Control System Report 

Table 8 and Table 9 describe the air pollution control system and ambient air monitoring limits 
and monitoring requirements. Note Scrubber 5 and Scrubber 6 were commissioned and put into 
operation in 2024. 

Table 8: Air Pollution Control System Operating Limits (Approval to Operate Table 5-2) 

Air Pollution 
Control System Monitoring Location Parameter Limit 

East scrubber-scrubber 1; 
West scrubber-scrubber 2; 
EPT scrubber-scrubber 3; 
Fermenter scrubber-
scrubber 4 
Scrubber 5 
Scrubber 6 

Blowdown recirculation 
line before chemical 
makeup of each wet 
scrubber 

pH Ó 8.0 

ORP Ó 300 mV 

N/A Ambient air monitoring 
station 

H2S, NO2, and SO2 After ambient air 
monitoring station 
commissioned: 
Meet the latest Alberta 
Ambient Air Quality 
Objectives 

 

Table 9: Monitoring and Reporting - Air Pollution Control Systems and Ambient Air (Approval to Operate Table 6-2) 

Source Parameter Frequency Method of 
Monitoring 

Sample 
Location 

Carbon scrubber for grit recovery 
facility, during operation seasons 

Temperature Continuous Online temperature 
transmitter, record 
daily average 

Influent air 
stream 

Differential air 
pressure 

Continuous Online differential air 
pressure gauge, 
record daily average 

Influent and 
effluent air 
stream 

Carbon scrubber for grit recovery 
facility, during operation seasons; 
Carbon scrubber for screening 
building 2/3; 
Carbon scrubber for grit building 2 

H2S Continuous, 
effective July 1, 
2020 

Online H2S sensor, 
record daily average 

Effluent air 
stream of each 
carbon scrubber 

H2S Annually Manual stack 
survey, as per the 
latest Alberta Stack 
Sampling Code 

Effluent air 
stream of each 
carbon scrubber 

Carbon scrubber for Clover Bar 
biosolids dewatering building 

H2S Weekly Portable low range 
H2S analyzer, as per 
the manufacturerôs 
specifications, grab 
sample 

Effluent air 
stream of the 
carbon scrubber 

H2S Annually Manual stack 
survey, as per the 
latest Alberta Stack 
Sampling Code 

Effluent air 
stream of the 
carbon scrubber 

East scrubber-scrubber 1; 
West scrubber-scrubber 2; 
EPT scrubber-scrubber 3; 
Fermenter scrubber-scrubber 4 
Scrubber 5 
Scrubber 6 

pH Continuous Online pH sensor, 
record daily average 

Recirculation 
blowdown line, 
before addition 
of chemical 
makeup of each 
wet scrubber 

ORP Continuous Online ORP sensor, 
record daily average 
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Source Parameter Frequency Method of 
Monitoring 

Sample 
Location 

East scrubber-scrubber 1; 
West scrubber-scrubber 2; 
EPT scrubber-scrubber 3; 
Fermenter scrubber-scrubber 4 
Scrubber 5 
Scrubber 6 

H2S Continuous, 
effective July 1, 
2020 

Online H2S sensor, 
record daily average 

Influent air 
stream of each 
wet scrubber 

H2S Continuous, 
effective July 1, 
2020 

Online H2S sensor, 
record daily average 

Effluent air 
stream of each 
wet scrubber 

H2S Annually Manual stack 
survey, as per the 
latest Alberta Stack 
Sampling Code 

Effluent air 
stream of each 
wet scrubber 

Ambient air H2S, NO2, and 
SO2 

After ambient 
air monitoring 
station 
commissioned: 
Continuous 

Air Monitoring 
Directives, as 
amended, record 1-
hour average and 
24-hour average 

Ambient air 
monitoring 
station Temperature 

Wind speed 
Wind direction 

Public odour complaints N/A When 
occurring 

Document when 
Gold Bar 
Wastewater 
Treatment Plant is 
alleged and 
confirmed to be 
odour source 

N/A 

 

 



2024 Annual Wastewater Treatment Plant Report 

Page 16 of 28 
 

Summary of Air Pollution Control System Monitoring 
Table 10 and Table 11 contain a monthly summary of the air pollution control system monitoring data. The data is split into two tables 
for ease of viewing. Appendix D contains the daily air pollution control system data. 

Table 10: Air Pollution Control System Report - Part I 

Month Parameter 
January February March April May June July August September October November December 

Avg Avg Avg Avg Avg Avg Avg Avg Avg Avg Avg Avg 

Scrubber 1 
(East) 

pH 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.3 N/A N/A 

ORP (mV) 671.4 670.0 670.1 670.1 673.8 669.3 669.9 669.7 670.4 696.6 N/A N/A 

H2S In (ppm) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 N/A N/A 

H2S Out (ppb) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 N/A N/A 

Scrubber 2 
(West) 

pH 9.8 9.8 9.8 9.8 9.8 9.8 N/A N/A N/A N/A N/A N/A 

ORP (mV) 667.6 670.1 667.8 669.1 668.3 667.5 N/A N/A N/A N/A N/A N/A 

H2S In (ppm) 0.1 0.0 1.4 1.5 1.4 2.5 N/A N/A N/A N/A N/A N/A 

H2S Out (ppb) 0.0 0.0 0.0 0.0 0.0 0.0 N/A N/A N/A N/A N/A N/A 

Scrubber 3 
(EPT) 

pH 9.8 9.8 9.8 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

ORP (mV) 701.1 705.6 696.1 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

H2S In (ppm) 1.4 0.6 2.5 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

H2S Out (ppb) 1059.8 304.8 726.9 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Scrubber 4 
(Fermenter) 

pH 9.8 9.8 9.8 9.8 9.5 9.9 9.9 9.9 9.9 9.9 10.0 10.0 

ORP (mV) 678.7 670.4 669.8 670.0 650.2 690.8 687.3 690.8 689.6 681.4 674.1 688.4 

H2S In (ppm) 7.3 6.1 4.1 5.6 8.3 5.9 9.7 11.0 29.5 26.8 19.5 12.7 

H2S Out (ppb) 844.6 1107.0 230.2 359.9 990.6 154.2 0.6 0.7 463.0 2268.3 1405.0 497.4 

Scrubber 5 

pH N/A N/A N/A 9.5 N/A N/A 9.5 9.6 9.5 9.5 9.5 9.5 

ORP (mV) N/A N/A N/A 670.3 N/A N/A 670.1 669.5 670.2 670.1 703.4 670.0 

H2S In (ppm) N/A N/A N/A 5.4 N/A N/A 6.6 6.8 7.8 6.7 2.6 2.0 

H2S Out (ppb) N/A N/A N/A 15.3 N/A N/A 0.0 0.0 0.0 0.0 0.0 0.0 

Scrubber 6 

pH N/A N/A N/A N/A 9.5 9.6 9.5 9.6 9.5 9.5 9.6 9.5 

ORP (mV) N/A N/A N/A N/A 665.6 698.4 670.2 669.7 670.2 670.2 665.4 709.0 

H2S In (ppm) N/A N/A N/A N/A 3.7 0.0 6.6 6.8 8.1 6.7 2.9 2.0 

H2S Out (ppb) N/A N/A N/A N/A 22.0 8.8 19.4 2.1 0.0 0.0 0.0 0.0 
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Table 11: Air Pollution Control System Report - Part II 

Month 
Grit 6/7 Building Scrubber Screen 4-8 Building 

Scrubber 
Dewatering Facility 

Scrubber 
H2S Out (ppb) H2S Out (ppb) H2S Out (ppb) 

January Avg нΦо птΦм N/A 
February Avg лΦл мрΦл N/A 

March Avg лΦл ммΦп N/A 
April Avg тΦт урпΦн N/A 
May Avg уΦм фптΦф N/A 
June Avg уΦм нфпмΦф N/A 
July Avg сΦм нпопΦн N/A 

August Avg мΦм рфнΦл N/A 
September Avg лΦт рлуΦф N/A 

October Avg ммΦу мрпфΦм N/A 
November Avg ноΦр рмфΦу N/A 
December Avg муΦм попΦл N/A 

 
The annual manual stack survey was submitted to AEPA on October 30, 2024. 

 

Assessment of Monitoring Results 
For each wet scrubber, the daily average ORP and pH was maintained above 300 mV and 8, 
respectively throughout the year in 2024. Refer to Table 12, Summary of Scrubber Operational 
Issues for more information. 

 
Chemicals Consumed by Scrubbers 
As per Section 6 of the Operations Plan, sodium hypochlorite (bleach) and caustic soda are used 
in the scrubbers for oxidization of H2S and pH control, respectively. Daily and monthly 
consumption of these chemicals is summarized in Appendix E. 
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Summary of Air Pollution Control System Operational Issues 
Table 12 is a summary of operational issues encountered by each air pollution control system, and the remedial actions taken to 
resolve the issues. Scrubber 5 and 6 were completed and commissioned in 2024. This involved several shutdowns of the EPT 
Scrubber, West Scrubber, Scrubber 5 and Scrubber 6 to facilitate the switchover and testing of the new scrubbers. On July 16, 2024 
a 24-hour H2S exceedance occurred at the Air Quality Monitoring Station (AQMS) during a scrubber outage which was investigated 
and determined to not be a result of the outage. 

Table 12: Summary of Scrubber Operational Issues 

Scrubber 
Name 

Date/Time of 
Shutdown 

Date/Time 
Returned to 

Service 

Total Time 
Shutdown 

(hr) 

Fence Line H2S 
Readings Taken? Operational Issue Actions Taken 

Scrubber 2 
(West) 1/2/2024 0:35 1/2/2024 1:04 0.5 No - shutdown less 

than 2 hours 
Lost ORP for an hour. 
Bleach pump tube failure. 

Shut down scrubber for troubleshooting. 
Switched bleach pumps. 

Scrubber 2 
(West) 1/4/2024 19:11 1/4/2024 21:58 2.8 Yes Recirculation pump tripped 

and not starting. Maintenance called in. 

Scrubber 1 
(East) 1/11/2024 17:10 1/11/2024 18:39 1.5 No - shutdown less 

than 2 hours Foaming in scrubber tower. Drained and filled scrubber tower. 

Scrubber 1 
(East) 1/11/2024 19:52 1/11/2024 20:31 0.7 No - shutdown less 

than 2 hours Foaming in scrubber tower. Drained and filled scrubber tower. 

Scrubber 1 
(East) 1/14/2024 18:42 1/14/2024 19:28 0.8 No - shutdown less 

than 2 hours Foaming in scrubber tower. Drained and filled scrubber tower. 

Scrubber 1 
(East) 1/15/2024 14:24 1/15/2024 14:40 0.3 No - shutdown less 

than 2 hours Foaming in scrubber tower. Drained and filled scrubber tower. 

Scrubber 1 
(East) 1/15/2024 23:24 1/16/2024 1:07 1.7 No - shutdown less 

than 2 hours Foaming in scrubber tower. Drained and filled scrubber tower. 

Scrubber 1 
(East) 1/16/2024 2:44 1/16/2024 3:36 0.9 No - shutdown less 

than 2 hours Foaming in scrubber tower. Drained and filled scrubber tower. 

Scrubber 1 
(East) 1/16/2024 14:45 1/16/2024 15:24 0.7 No - shutdown less 

than 2 hours Foaming in scrubber tower. Drained and filled scrubber tower. 
Calibrated ORP meter. 

Scrubber 3 
(EPT) 2/5/2024 9:25 2/5/2024 15:57 6.5 Yes Low recirculation flow. Cleaned scrubber nozzles. 

Scrubber 1 
(East) 2/8/2024 7:31 2/8/2024 8:11 0.7 No - shutdown less 

than 2 hours 
Blower belt required 
replacement. 

Blower belt replaced. Recirculation pump 
remained running. 

Scrubber 2 
(West) 2/17/2024 21:43 2/28/2024 13:11 255.5 No - scrubber not 

shut down 
Scrubber tower level slowly 
dropping. Checked inline filters, bypassed softener. 

Scrubber 4 
(Fermenter) 2/21/2024 8:06 2/21/2024 8:21 0.2 No - shutdown less 

than 2 hours Bleach pump tube failure. Maintenance replaced tube. 

Scrubber 2 
(West) 3/27/2024 10:12 3/27/2024 13:43 3.5 Yes 

Bleach pump air relief valve 
passing. Recirculation pump 
seized. 

Maintenance repaired bleach pump air 
vent and recirculation pump. 
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Scrubber 
Name 

Date/Time of 
Shutdown 

Date/Time 
Returned to 

Service 

Total Time 
Shutdown 

(hr) 

Fence Line H2S 
Readings Taken? Operational Issue Actions Taken 

Scrubber 4 
(Fermenter) 4/8/2024 8:49 4/8/2024 11:01 2.2 Yes Maintenance required. Recirculation pump alignment and 

blower work. 
Scrubber 3 to 
Scrubber 5 4/24/2024 7:48 4/24/2024 8:45 1.0 No - shutdown less 

than 2 hours No issue. Shut down Scrubber 3. Started Scrubber 
5. 

Scrubber 5 to 
Scrubber 6 4/30/2024 9:56 4/30/2024 10:04 0.1 No - shutdown less 

than 2 hours No issue. Shut down Scrubber 5. Started Scrubber 
6. 

Scrubber 1 
(East) 5/1/2024 15:04 5/1/2024 16:06 1.0 No - shutdown less 

than 2 hours Maintenance required. Fan belt change. 

Scrubber 1 
(East) 5/3/2024 8:26 5/4/2024 0:06 15.7 Yes Foaming in scrubber tower. 

Drained and filled scrubber tower. 
Opened Channel 1 gates to try and flush 
foam. 

Scrubber 1 
(East) 5/16/2024 18:27 5/16/2024 19:29 1.0 No - shutdown less 

than 2 hours Foaming in scrubber tower. Drained and filled scrubber tower. 

Scrubber 2 
(West) 5/22/2024 9:35 5/22/2024 11:12 1.6 No - shutdown less 

than 2 hours Maintenance required. Fan belt change. 

Scrubber 4 
(Fermenter) 5/27/2024 8:23 5/27/2024 8:53 0.5 No - shutdown less 

than 2 hours Bleach pump failure. Maintenance repaired. 

Scrubber 4 
(Fermenter) 5/27/2024 10:37 5/27/2024 13:09 2.5 Yes Both bleach pumps failed. Maintenance repaired. 

Scrubber 4 
(Fermenter) 6/11/2024 9:03 6/11/2024 16:03 7.0 Yes Bleach leak on pipe above 

recirculation pump. Drained, flushed, and isolated for repairs. 

Scrubbers 1, 
2, 4, and 6 6/13/2024 7:14 6/13/2024 8:49 1.6 No - shutdown less 

than 2 hours Short power outage Planned outage for transformer switching 

Scrubbers 1 
and 4 6/19/2024 7:01 6/19/2024 13:51 6.8 Yes HEI Shut down scrubbers 1 and 4 for sump 

tie ins. 
Scrubber 4 
(Fermenter) 7/2/2024 7:54 7/2/2024 8:58 1.1 No - shutdown less 

than 2 hours HEI Scrubber 4 shut down for check valve 
replacement. 

Scrubber 6 7/3/2024 2:13 7/3/2024 2:59 0.8 No - shutdown less 
than 2 hours ORP dropped. Allowed ORP values to restore and 

restarted scrubber. 
Scrubber 4 
(Fermenter) 7/3/2024 14:05 7/3/2024 15:37 1.5 No - shutdown less 

than 2 hours 
Leaking check valve on 
caustic pump discharge. 

Shut down scrubber, flushed and locked 
out for repair. 

Scrubber 6 to 
Scrubber 5 7/8/2024 10:56 7/8/2024 11:15 0.3 No - shutdown less 

than 2 hours No issue. Shut down Scrubber 6. Started Scrubber 
5. 

Scrubber 5 & 
Scrubber 2 to 
Scrubber 6 

7/16/2024 9:59 7/16/2024 14:24 4.4 Yes Leak in caustic overpressure 
tank return line piping. 

Shut down Scrubber 2. Started Scrubber 
6. Flush, drain, and isolate for repairs. 

Scrubber 6 & 
Scrubber 5 to 
Scrubber 2 

8/21/2024 8:02 8/21/2024 8:18 0.3 No - shutdown less 
than 2 hours DeviceNet changes required. Shut down Scrubber 5. Started Scrubber 

2 as backup. 

Scrubber 2 to 
Scrubber 5 8/21/2024 15:12 8/21/2024 15:22 0.2 No - shutdown less 

than 2 hours No issue. Shut down Scrubber 2. Started Scrubber 
5. 



2024 Annual Wastewater Treatment Plant Report 

Page 20 of 28 
 

Scrubber 
Name 

Date/Time of 
Shutdown 

Date/Time 
Returned to 

Service 

Total Time 
Shutdown 

(hr) 

Fence Line H2S 
Readings Taken? Operational Issue Actions Taken 

Scrubber 5 9/19/2024 7:50 9/19/2024 8:15 0.4 No - shutdown less 
than 2 hours 

Scrubber 5/6 shutdown for 
power switch Scrubber 5 Shutdown to switch power 

Scrubber 6 9/19/2024 7:51 9/19/2024 8:18 0.5 No - shutdown less 
than 2 hours 

Scrubber 5/6 shutdown for 
power switch Scrubber 6 Shutdown to switch power 

Scrubber 5 9/19/2024 10:17 9/19/2024 10:34 0.3 No - shutdown less 
than 2 hours 

Scrubber 5/6 shutdown for 
power switch Scrubber 5 Shutdown to switch power 

Scrubber 6 9/19/2024 10:17 9/19/2024 10:34 0.3 No - shutdown less 
than 2 hours 

Scrubber 5/6 shutdown for 
power switch Scrubber 6 Shutdown to switch power 

Scrubber 5 10/3/2024 11:03 10/3/2024 11:51 0.8 No - shutdown less 
than 2 hours 

Scrubber 5 shutdown for 
maintenance Scrubber 5 shutdown for repairs 

Scrubber 4 
(Fermenter) 10/7/2024 10:00 10/7/2024 11:03 1.1 Yes Tube Failure on both bleach 

pumps Shut down Scrubber to repair tubes 

Scrubber 1 
(East) 10/7/2024 10:02 10/7/2024 11:00 1.0 Yes Tube Failure on both bleach 

pumps Shut down Scrubber to repair tubes 

Scrubber 6 10/15/2024 9:36 10/15/2024 10:09 0.6 No - shutdown less 
than 2 hours 

Scrubber 6 down for an oil 
change Scrubber 6 down for oil change 

Scrubber 1 
(East) 

11/25/2024 
10:06 TBD N/A 

No - Notification sent 
to AEPA of 
Shutdown 

No load feeding the 
scrubber, continued running 
would cause potential 
freezing issues 

Shut down Scrubber 1 until further notice 

Scrubber 6 11/25/2024 
12:47 11/25/2024 14:21 0.5 No - shutdown less 

than 2 hours 
Scrubber 6 exhaust fan loose 
belt. Scrubber 6 shutdown to tighten the belt. 

Scrubber 5 11/26/2024 
12:44 11/26/2024 13:44 0.5 No - shutdown less 

than 2 hours 
Maintenance PM on potable 
water backflow preventer Scrubber shutdown for maintenance PM 

Scrubber 6 11/26/2024 
12:45 11/26/2024 13:46 0.3 No - shutdown less 

than 2 hours 
Maintenance PM on potable 
water backflow preventer Scrubber shutdown for maintenance PM 

Scrubber 6 12/16/2024 9:47 12/16/2024 10:00 0.2 No - shutdown less 
than 2 hours Scrubber 6 DNET issue Scrubber 6 shutdown for DeviceNet 

update 

Scrubber 5  12/16/2024 9:47 12/16/2024 10:23 0.6 No - shutdown less 
than 2 hours 

Scrubber 5 DNET issue and 
PCP - 74381 required oil 
change 

Scrubber 5 shutdown for DeviceNet 
update and pump oil change 
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2024 Annual Ambient Air Report 

Summary of Ambient Air Monitoring 
The ambient air quality monitoring station (AQMS) was commissioned as of June 30, 2022. For 
2024, all ambient air monitoring was completed using the AQMS. Table 13 shows the monthly 
summary of results from the AQMS including H2S, NO2, SO2, temperature, wind speed, and 
wind direction. The table shows the results of the 1-hour average data for 2024. 

Table 13: Summary of Ambient Air Monitoring Results - Ambient Air Quality Monitoring Station 

Month Parameter Min Avg Max 
January SO2 (ppbv) 0.4 3.3 37.9 

NO2 (ppbv) 2.8 19.8 44.3 
H2S (ppbv) 0.0 0.8 11.3 
Wind Speed (m/s) 0.0 1.1 5.0 
Wind Direction (ϲ) - 210.9 - 
Temperature (ϲC) -36.2 -12.4 -12.3 

February SO2 (ppbv) 0.7 2.7 25.2 
NO2 (ppbv) 1.4 16.5 48.7 
H2S (ppbv) 0.0 0.5 15.2 
Wind Speed (m/s) 0.0 1.3 4.5 
Wind Direction (ϲ) - 213.1 - 
Temperature (ϲC) -22.8 -5.6 11.0 

March SO2 (ppbv) 0.0 3.1 37.9 
NO2 (ppbv) 1.0 11.4 53.2 
H2S (ppbv) 0.0 0.3 7.1 
Wind Speed (m/s) 0.0 1.5 4.5 
Wind Direction (ϲ) - 187.5 - 
Temperature (ϲC) -28.9 -3.9 16.3 

April SO2 (ppbv) 0.0 2.1 26.5 
NO2 (ppbv) 0.7 7.2 40.2 
H2S (ppbv) 0.0 0.8 13.5 
Wind Speed (m/s) 0.0 2.0 6.9 
Wind Direction (ϲ) - 221.7 - 
Temperature (ϲC) -6.3 6.4 20.6 

May SO2 (ppbv) 0.0 1.7 32.3 
NO2 (ppbv) 0.7 5.4 29.1 
H2S (ppbv) 0.0 0.5 24.1 
Wind Speed (m/s) 0.0 1.9 6.5 
Wind Direction (ϲ) - 207.9 - 
Temperature (ϲC) -0.6 11.2 25.2 

June SO2 (ppbv) 0.0 1.7 23.6 
NO2 (ppbv) 0.4 4.5 23.6 
H2S (ppbv) 0.0 0.9 11.2 
Wind Speed (m/s) 0.1 2.0 6.0 
Wind Direction (ϲ) - 207.0 - 
Temperature (ϲC) 3.4 14.6 26.7 
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Month Parameter Min Avg Max 
July SO2 (ppbv) 0.0 1.7 23.6 

NO2 (ppbv) 0.4 4.5 23.6 
H2S (ppbv) 0.0 0.9 11.2 
Wind Speed (m/s) 0.1 2.0 6.0 
Wind Direction (ϲ) - 207.0 - 
Temperature (ϲC) 3.4 14.6 26.7 

August SO2 (ppbv) 0.0 0.8 18.8 
NO2 (ppbv) 0.6 5.3 25.1 
H2S (ppbv) 0.0 1.9 32.1 
Wind Speed (m/s) 0.0 1.7 6.4 
Wind Direction (ϲ) - 213.2 - 
Temperature (ϲC) 10.7 21.5 35.5 

September SO2 (ppbv) 0.0 1.1 34.9 
NO2 (ppbv) 0.3 7.0 30.8 
H2S (ppbv) 0.0 1.7 35.8 
Wind Speed (m/s) 0.0 1.3 5.1 
Wind Direction (ϲ) - 230.7 - 
Temperature (ϲC) 2.9 14.6 31.7 

October SO2 (ppbv) 0.2 2.0 30.4 
NO2 (ppbv) 0.6 9.6 30.6 
H2S (ppbv) 0.0 1.8 24.8 
Wind Speed (m/s) 0.0 1.4 6.3 
Wind Direction (ϲ) - 216.8 - 
Temperature (ϲC) -4.0 6.0 22.4 

November SO2 (ppbv) 0.4 2.7 24.0 
NO2 (ppbv) 0.9 11.7 33.3 
H2S (ppbv) 0.1 1.1 28.9 
Wind Speed (m/s) 0.2 1.3 3.6 
Wind Direction (ϲ) - 194.8 - 
Temperature (ϲC) -18.8 -4.4 15.5 

December SO2 (ppbv) 0.9 2.7 28.5 
NO2 (ppbv) 1.6 18.2 46.0 
H2S (ppbv) 0.2 1.4 34.6 
Wind Speed (m/s) 0.0 1.1 3.8 
Wind Direction (ϲ) - 207.5 - 
Temperature (ϲC) -23.7 -7.0 6.8 

 

Assessment of Monitoring Results 
Table 14 shows an assessment of the monthly results from the AQMS for H2S, NO2, and SO2, as 
compared to the Alberta Ambient Air Quality Objectives (AAAQO). In 2024, there were a total of 
124 1-hour H2S exceedances and 21 24-hour H2S exceedances of the AAAQO. There were no 
1-hour or 24-hour exceedances for NO2 or SO2. The majority of the H2S exceedances occurred 
in September and October when there was less precipitation to flush the collection system, but 
the temperatures remained warm. The exceedances tended to occur in the evenings and nights 
when the temperatures dipped and there was less wind. A similar trend was observed in 2023. 
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Table 14: Assessment of Results of Ambient Air Monitoring 

Month Parameter 1-hour 
AAAQO 

# of 1-hour 
Exceedances 

24-hour 
AAAQO 

# of 24-hour 
Exceedances 

January H2S (ppbv) 10 2 3.0 1 
NO2 (ppbv) 159 0 N/A N/A 
SO2 (ppbv) 172 0 48.0 0 

February H2S (ppbv) 10 3 3.0 0 
NO2 (ppbv) 159 0 N/A N/A 
SO2 (ppbv) 172 0 48.0 0 

March H2S (ppbv) 10 0 3.0 0 
NO2 (ppbv) 159 0 N/A N/A 
SO2 (ppbv) 172 0 48.0 0 

April H2S (ppbv) 10 3 3.0 0 
NO2 (ppbv) 159 0 N/A N/A 
SO2 (ppbv) 172 0 48.0 0 

May H2S (ppbv) 10 3 3.0 0 
NO2 (ppbv) 159 0 N/A N/A 
SO2 (ppbv) 172 0 48.0 0 

June H2S (ppbv) 10 1 3.0 0 
NO2 (ppbv) 159 0 N/A N/A 
SO2 (ppbv) 172 0 48.0 0 

July H2S (ppbv) 10 21 3.0 7 
NO2 (ppbv) 159 0 N/A N/A 
SO2 (ppbv) 172 0 48.0 0 

August H2S (ppbv) 10 25 3.0 1 
NO2 (ppbv) 159 0 N/A N/A 
SO2 (ppbv) 172 0 48.0 0 

September H2S (ppbv) 10 26 3.0 3 
NO2 (ppbv) 159 0 N/A N/A 
SO2 (ppbv) 172 0 48.0 0 

October H2S (ppbv) 10 28 3.0 6 
NO2 (ppbv) 159 0 N/A N/A 
SO2 (ppbv) 172 0 48.0 0 

November H2S (ppbv) 10 4 3.0 1 
NO2 (ppbv) 159 0 N/A N/A 
SO2 (ppbv) 172 0 48.0 0 

December H2S (ppbv) 10 8 3.0 2 
NO2 (ppbv) 159 0 N/A N/A 
SO2 (ppbv) 172 0 48.0 0 

 

There were also no exceedances of the 30-day objective for SO2 (11 ppbv), the annual 
objective for SO2 (8.0 ppbv), or for the annual objective for NO2 (24 ppbv).  
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Summary of Public Odour Complaints 
Table 15 shows the number of odour complaints received within the Gold Bar WWTP Odour 
Response Boundaries and number of complaints where Gold Bar WWTP is the confirmed 
source of odour based on wind direction, scrubber operation, corroboration with odour model 
software, ambient H2S monitoring results, and plant operations/maintenance.  

Table 15: Summary of Gold Bar WWTP Odour Complaints 

Month Number of Odour 
Complaints 

Number of Complaints where Gold Bar 
WWTP is the Confirmed Source of Odour 

January 1 0 
February 0 0 

March 0 0 
April 0 0 
May 0 0 
June 0 0 
July 0 0 

August 1 1 
September 0 0 

October 0 0 
November 0 0 
December 0 0 

Total 2 1 

 

Appendix F contains a detailed list of odour complaints including the steps taken to identify the 
odour sources and remedial actions taken to resolve the odour issues. 
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2024 Summary of Contraventions and Notifications to AEPA 

Table 16 summarized the contraventions to Approval to Operate 639-03-07. There were 4 
contraventions in 2024.  

Table 16: Summary of Contraventions 

Date Summary of Contravention AEPA Reference 
Number 

Mar 6, 2024 
17:52 

On March 6 around 16:30, approximately 1 cubic meter of a mixture of 
grit, water, and sludge was released from a drain hose onto the ground 
in Hermitage Park. 
 
Contractors had launched a foam cleaning pig in the sludge line from 
GBWWTP to Hermitage Park and the pig got stuck. The contractor 
attempted to free the pig using pressurized water. The pig appeared to 
dislodge, causing the material to release through the drain hose into MH-
D2. During this activity, the drain hose dislodged from the maintenance 
hole and released the material to the ground. The release was contained 
within the fenced area of the work site and a hydrovac truck removed the 
material. The spill was reported to the AEPA 24-hour hotline and a 7-day 
letter was submitted. 

425665 

May 4, 2024 
15:02 
 
AEPA Operator 
Rebekah 
 
 

AEPA 24 hour hotline was notified regarding biosolid spill from contractor 
truck that occurred at 10:05 am on 88 Avenue and Highway 15. Notified 
that emergency crews were on site (police and fire truck), less than 30L 
spilled, and was cleaned up by hydrovac truck. Confirmed there was no 
spill into catch basins or waterway and that it was contained on road.  
Emergency vehicles helped block off lanes for cleanup, while keeping 
highway open. 7 day letter required. 

427606 

July 16, 2024 
 
 

7-day letter submitted to AEPA by Contractor on behalf of EPCOR for a 
24-hour H2S exceedance that occurred concurrently with a scrubber 
outage, so 7-day letter waiver did not apply. 

430514 

Nov 15, 2024 
14:37 
 
AEPA Operator: Shyla 

AEPA was notified that the Scrubber 5 and Scrubber 6 stack heights do 
not meet the minimum required height above grade of 17.89 m, as per 
Table 4-1. As per the drawings, the stack heights are 17.826 m. 
Discrepancy was first noted during stack survey submitted in October. 
 
7-day letter was submitted. 

435266 

 

Contraventions due to the exceedances of the Air Quality Monitoring Station listed in Table 14 
can be referenced in the 2024 Annual Industrial Ambient Air Quality Monitoring Report 
submitted to AEPA on behalf of EPCOR by a third party consultant. 

 

Table 17 summarizes the notifications to AEPA under Approval to Operate 639-03-07 as per the 
2024 Operations Plan.  There were 14 notifications in 2024. 
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Table 17: Summary of Notifications to AEPA 

Date Summary of Notifications AEPA Reference 
Number 

January 29, 2024 
11:45 
 
AEPA Operator: 
Dave 

AEPA 24-hour hotline was notified of planned work on the UV control 
system from 7am to 2pm on Jan 31, 2024. The work is planned so no 
interruption to the UV process is anticipated, but this notification is being 
made as a precaution, as there is always a risk of impact to the UV 
process. 

424440 

February 5, 2024 
10:30 
 
AEPA Operator:  
Steven 
 

AEPA was notified via the 24-hour hotline of an up to 6.5 hour outage of 
EPT Scrubber taking place 02/05/2024 at 10:30 am for maintenance. 
The scrubber is planned to be back online by 17:00 on 02/05/2024. 

Additional fence line monitoring for H2S will take place during the 
outage. 

424672 

Feb 9, 2024 
9:45 
 
AEPA Operator: 
Raymond 
 

AEPA 24-hour hotline was notified of a planned UV outage starting at 
11:00pm on Feb 14 until 11:00am on Feb 15, 2024 to support 
maintenance on the electrical system.   
 
Noted that UV outages are scheduled during low flow to minimize impact 
on downstream users and the environment.  

424824 

April 23, 2024 
16:00 
 
AEPA Operator 
Iona  

AEPA 24 hour hotline was notified as a courtesy that as part of the 
project commissioning Gold Bar WWTP new scrubber #5 will start 
treating foul air starting on April 24, 2024, replacing Scrubber #3 (EPT 
Scrubber).  All conditions of the approval to operate (i.e. daily average 
ORP and pH) of the new scrubber 5 are intended to be met, and if not, it 
will be reported to the 24 hour hotline as an approval violation with a 7 
day letter report.  No odour issues are anticipated.  

 
 

427219 

May 14, 2024 
8:10 
 
AEPA Operator: 
Darren 
 

AEPA was notified via the 24-hour hotline of a planned outage of the 
screen building 2/3 carbon scrubber taking place 05/14/2024 at 8:30 am 
for media replacement. The scrubber is planned to be back online by 
18:00 on 05/15/2024. 

Additional fence line monitoring for H2S will take place during the 
outage. 
 
**UPDATE: Work ended up getting cancelled. EPCOR called back at 
923am 05/14/2024 to update AEPA to confirm work will be rescheduled. 
No scrubber outage took place.  

427996 

June 6, 2024 
 
AEPA Operator: 
Natasha 

AEPA 24-hour hotline was notified of a planned outage of the UV 
disinfection process 8:00am until 9:30 am on June 12, 2024 to support 
site wide transformer switching maintenance.  Noted that UV outages 
are scheduled during low flow to minimize impact on downstream users 
and the environment. If there are elevated flows due to rainy weather this 
work will be rescheduled.  
 
AEPA was also notified of a planned outage of the Fermenter Odour 
Scrubber to take place from 8am-2pm on June 11, 2024 for planned 
equipment maintenance. Additional fenceline H2S monitoring will take 
place during the outage. 
 
**UPDATE: On June 12, 2024 at 10:20, AEPA 24-hour hotline was 
notified of a reschedule of the planned power outage of the UV 
disinfection process from 8:00am until 9:30 am on June 13, 2024 to 
support site wide transformer switching maintenance.   
 
Noted that UV outages are scheduled during low flow to minimize impact 
on downstream users and the environment. If there are elevated flows 
due to rainy weather this work will be rescheduled.  

428864 
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Date Summary of Notifications AEPA Reference 
Number 

June 17, 2024 
14:50 
 
AEPA Operator: Erin 

AEPA was notified of a planned outage of the Fermenter Odour 
Scrubber to take place from 7am-3pm on June 19, 2024 for planned 
equipment maintenance. Additional fenceline H2S monitoring will take 
place during the outage.  

429246 

July 15, 2024 
14:08 
 
AEPA Operator: Erin 

AEPA was notified of a planned outage of odour Scrubber 2 (West) and 
Scrubber 5 to take place from 7:30 AM - 2:00 PM on July 16, 2024 for 
planned equipment maintenance.   Additional fenceline H2S monitoring 
will take place during the outage.   

430424 

September 4, 2024 
12:27 
 
AEPA Operator: Dave 

AEPA was notified of a planned outage of the Screen 4-8 Carbon 
Scrubber taking place on September 5, 2024 from 07:30 to 16:30 to 
replace the media. Additional fenceline H2S monitoring will take place 
during the outage. 

432577 

October 2, 2024 
09:47 
 
AEPA Operator: 
Christopher 

AEPA was notified that a commissioning test will be performed on 
Scrubbers 5 and 6 from October 3, 2024 19:00 to October 4, 2024 03:30. 
H2S will be brought on site and injected into the scrubbers at 
concentrations up to 50 ppm to test the designed capacity. We intend to 
meet all regulatory requirements and no additional odours are expected. 
H2S readings will be taken with our handheld meter during the test. Note 
this test was scheduled overnight to limit potential odour/disruption to the 
community. 

433724 

October 17, 2024 
12:35 
 
AEPA Operator: 
Darren 

AEPA was notified of a variance from the primary treatment target 
operating capacity. The primary treatment capacity will be reduced from 
1200 MLD to 900 MLD from October 19, 2024 to December 1, 2024, at 
which time the winter target operating capacities will come into effect. 
The purpose of the variance is to perform preventative maintenance on 
EPT clarifiers and to support the primary clarifier odour control 
improvement capital project. 

434290 

October 24, 2024 
12:30 
 
AEPA Operator: 
Rebekah 
 

AEPA was notified that the ducting collecting foul air from the primary 
effluent channels was temporarily disconnected on July 8, 2024 to 
accommodate project work on the primary effluent channels. Foul air 
from the primary effluent channels is typically directed to Scrubber 1 
(East Scrubber), as per our Operations Plan. The ducting is scheduled to 
be reconnected in June 2025. 

434532 

November 21, 2024 
15:55 
 
AEPA Operator: Taryn 

AEPA was notified with an update to REF434290, a variance from the 
primary treatment target operating capacity. The primary treatment 
capacity will be further reduced from 900 MLD to 600 MLD from 
November 23, 2024 to February 14 2025, at which time it will return to 
the winter target operating capacity of 900 MLD. The purpose of the 
variance is to perform preventative maintenance on EPT clarifiers and to 
support the primary clarifier odour control improvement capital project.  
This work is done over winter months to minimize risk of wet weather 
flows.   

434290 

November 25, 2024 
10:48 
 
AEPA Operator: 
Christopher 
 

AEPA was notified that Scrubber 1 (East Scrubber) will be shut down 
today (November 25, 2024) as there are currently no sources of foul air 
feeding this scrubber and the scrubber fan is at risk of freezing due to 
drawing in ambient air. We will notify AEPA when the scrubber is 
returned to service, if requested. Note that we will also not be reporting 
the daily average pH, ORP, H2S in, or H2S out for Scrubber 1 while it is 
offline. AEPA Operator requested follow-up with EPO to determine if 7-
day letter is required. EPO confirmed no 7-day letter required. 
 
Additional info: As part of capital project work, Channel 1 (including Grit 
Tanks 1-3 and Primary Clarifiers 3-4) is offline and empty, and the 
ducting connecting the Primary Effluent channels is disconnected 
(previously notified under AEPA Ref #434532). Scrubber 1 will resume 
operation when Channel 1 and associated equipment goes back into 
service, which is expected to occur in Spring 2025. 

435525 
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2024 Biosolids Program Summary 

In 2024, the biosolids management program was able to remove 28,410 dry tonnes (DT) of 
biosolids from the Clover Bar Lagoons for beneficial reuse. Biosolids production from Gold Bar 
and Arrow Utilities (previously Alberta Capital Region Wastewater Commission) was 26,152 DT, 
which increased the storage inventory by 2,258 DT.  
 

Table 18: Summary of Biosolids Program 

Beneficial Application Use Method Application Weight 
Removed from Lagoons 

(dry tonnes) 

Application Volume 
(m3) 

Nutri-Gold (dewatered material) 9,600 41,715 
Nutri-Gold (thickened material) 9,467  
Agricultural Land Application (3rd party) 9,343 144,168 
Non-Agricultural Land Application  0 0 
Total 28,410 332,666 

 
Appendices G, H, and I contain summaries of the Nutri-Gold, third party agricultural, and non-
agricultural land application programs, respectively. 
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Appendix A ï Monthly Plant Performance Reports 
  



INFs FEC FE

Mon-01 326.7 0.0 249.8 0.0 0.0 11.9 0.0 237.9 237.9 7.5 7.7 324 3.9 3.9 315 2 2 8.20 0.27 0.27 43.1 4.32 4.32 53.5 5.1 11.5 73.9 80.9 14

Tue-02 370.1 0.0 260.4 0.0 0.0 11.1 0.0 249.3 249.3 7.4 7.6 331 4.1 4.1 359 3 3 8.13 0.28 0.28 41.8 2.29 2.29 51.0 3.0 10.2 79.8 81.3 14

Wed-03 422.1 0.0 263.6 0.0 0.0 11.0 0.0 252.6 252.6 7.4 7.6 284 3.4 3.4 340 3 3 7.96 0.26 0.26 41.8 1.22 1.22 51.9 2.3 < 0.01 7.6 86.8 93.6 23

Thu-04 345.8 0.0 262.0 0.0 0.0 11.4 0.0 250.6 250.6 7.5 7.6 296 3.1 3.1 332 3 3 7.81 0.28 0.28 39.2 1.28 1.28 53.9 2.6 7.6 86.2 94.4 14

Fri-05 317.8 0.0 262.7 0.0 0.0 11.7 0.0 251.0 251.0 7.4 7.6 312 3.3 3.3 319 2 2 8.04 0.24 0.24 41.0 1.46 1.46 55.0 2.6 7.7 87.3 97.8 12

Sat-06 400.2 0.0 260.5 0.0 0.0 11.6 0.0 248.9 248.9 7.5 7.6 284 2.6 2.6 328 3 3 7.54 0.27 0.27 35.9 1.75 1.75 50.6 2.9 7.5 84.6 98.4 8

Sun-07 362.0 0.0 265.0 0.0 0.0 11.8 0.0 253.2 253.2 7.4 7.5 320 3.2 3.2 356 3 3 8.12 0.24 0.24 40.4 2.70 2.70 56.8 3.8 7.3 84.4 87.3 11

Mon-08 355.3 0.0 271.9 0.0 0.0 11.7 0.0 260.2 260.2 7.5 7.6 334 3.7 3.7 296 2 2 8.42 0.32 0.32 39.7 2.72 2.72 51.0 4.5 7.0 97.4 89.1 9

Tue-09 328.3 0.0 263.8 0.0 0.0 12.1 0.0 251.7 251.7 7.5 7.6 348 2.9 2.9 359 3 3 7.95 0.26 0.26 40.3 3.62 3.62 53.4 5.0 8.6 95.2 107.0 15

Wed-10 335.1 0.0 265.4 0.0 0.0 12.0 0.0 253.4 253.4 7.5 7.5 312 2.7 2.7 288 3 3 8.66 0.25 0.25 41.6 4.80 4.80 53.1 5.9 < 0.01 9.3 91.5 103.0 14

Thu-11 344.7 0.0 263.9 0.0 0.0 11.4 0.0 252.5 252.5 7.6 7.6 324 4.2 4.2 308 3 3 8.56 0.28 0.28 38.7 6.38 6.38 53.1 6.7 8.7 83.2 98.4 10

Fri-12 344.9 0.0 265.5 0.0 0.0 11.3 0.0 254.2 254.2 7.4 7.5 304 3.9 3.9 346 3 3 8.58 0.30 0.30 41.2 5.85 5.85 56.3 6.5 7.4 77.5 91.8 7

Sat-13 310.8 0.0 266.6 0.0 0.0 11.5 0.0 255.1 255.1 7.5 7.5 260 3.8 3.8 371 4 4 8.42 0.33 0.33 39.5 5.28 5.28 53.9 6.4 6.3 72.3 84.0 9

Sun-14 310.7 0.0 268.6 0.0 0.0 11.8 0.0 256.8 256.8 7.6 7.5 304 5.5 5.5 296 3 3 8.06 0.31 0.31 40.8 6.69 6.69 53.9 6.4 6.1 72.8 76.9 13

Mon-15 294.0 0.0 272.6 0.0 0.0 11.5 0.0 261.1 261.1 7.4 7.6 332 3.3 3.3 356 3 3 8.15 0.32 0.32 40.1 5.69 5.69 52.0 5.8 6.9 77.8 74.1 13

Tue-16 349.1 0.0 268.5 0.0 0.0 11.4 0.0 257.1 257.1 7.5 7.6 336 3.4 3.4 316 2 2 8.27 0.26 0.26 40.3 2.64 2.64 54.6 3.7 8.0 77.6 81.2 8

Wed-17 334.7 0.0 268.5 0.0 0.0 11.0 0.0 257.5 257.5 7.4 7.5 324 3.8 3.8 342 3 3 9.17 0.26 0.26 39.4 2.40 2.40 59.8 3.8 < 0.01 7.7 86.8 90.1 8

Thu-18 316.6 0.0 269.3 0.0 0.0 11.0 0.0 258.3 258.3 7.4 7.5 296 3.5 3.5 250 3 3 9.16 0.30 0.30 41.3 3.85 3.85 60.0 5.1 6.8 94.8 93.4 6

Fri-19 312.8 0.0 272.6 0.0 0.0 11.5 0.0 261.1 261.1 7.5 7.5 364 3.1 3.1 335 < 2 < 2 9.38 0.33 0.33 39.1 4.47 4.47 59.0 5.6 7.0 91.1 98.9 3

Sat-20 348.4 0.0 273.5 0.0 0.0 11.1 0.0 262.4 262.4 7.5 7.5 352 3.5 3.5 286 3 3 8.88 0.30 0.30 40.8 2.98 2.98 56.2 4.4 8.2 87.5 96.4 7

Sun-21 335.0 0.0 283.6 0.0 0.0 10.8 0.0 272.8 272.8 7.5 7.5 366 3.0 3.0 295 3 3 7.71 0.23 0.23 38.0 2.83 2.83 57.6 4.0 7.2 95.4 90.3 4

Mon-22 340.4 0.0 275.7 0.0 0.0 11.4 0.0 264.3 264.3 7.5 7.6 356 3.7 3.7 349 3 3 7.59 0.23 0.23 31.8 2.39 2.39 53.6 3.7 6.7 112 97.0 2.0 4

Tue-23 334.8 0.0 270.3 0.0 0.0 12.5 0.0 257.8 257.8 7.4 7.6 317 2.9 2.9 292 < 2 2 8.35 0.24 0.24 41.2 2.99 2.99 53.0 4.0 8.3 143 117 120

Wed-24 437.0 0.0 276.1 0.0 0.0 10.6 0.0 265.5 265.5 7.5 7.6 384 3.1 3.1 344 3 3 8.51 0.26 0.26 40.4 4.46 4.46 53.8 5.3 < 0.01 7.5 151 143 6

Thu-25 318.0 0.0 271.7 0.0 0.0 11.8 0.0 259.9 259.9 7.6 7.5 372 3.8 3.8 349 3 3 8.26 0.32 0.32 40.7 4.04 4.04 57.1 5.5 8.7 145 161 2.3 12

Fri-26 322.4 0.0 275.6 0.0 0.0 9.5 0.0 266.1 266.1 7.5 7.5 297 3.6 3.6 316 2 2 8.24 0.29 0.29 40.7 3.98 3.98 56.9 5.0 9.4 148 147 8

Sat-27 362.2 0.0 275.0 0.0 0.0 10.8 0.0 264.2 264.2 7.5 7.5 331 3.1 3.1 329 3 3 9.42 0.34 0.34 41.5 3.35 3.35 59.5 4.6 9.4 132 149 9

Sun-28 399.0 0.0 284.0 0.0 0.0 11.5 0.0 272.5 272.5 7.5 7.5 300 3.7 3.7 310 2 2 8.10 0.31 0.31 40.6 3.82 3.82 55.4 4.9 9.3 188 154 11

Mon-29 365.8 0.0 288.1 0.0 0.0 11.1 0.0 277.0 277.0 7.4 7.5 300 3.3 3.3 296 2 2 8.17 0.30 0.30 39.1 3.30 3.30 54.7 4.5 8.4 198 194 20

Tue-30 562.6 0.0 347.8 28.1 0.0 11.1 0.0 308.6 308.6 7.4 7.6 7.4 520 192 3.3 3.3 263 179 3 3 7.95 6.48 0.27 0.27 32.1 32.1 2.40 2.40 49.7 43.7 3.7 0.05 8.5 335 447 296 1.9 35

Wed-31 305.6 0.0 269.9 0.0 0.0 8.6 0.0 261.3 261.3 7.4 7.4 344 4.3 4.3 305 2 2 8.75 0.23 0.23 41.5 3.14 3.14 56.0 4.3 < 0.15 7.2 127 322 39

Average 352.0 0.0 272.0 0.9 0.0 11.3 0.0 259.8 259.8 7.5 7.6 --- 7.5 330 192 --- --- 3.5 3.5 321 179 --- --- 2.7 2.7 8.34 6.48 --- --- 0.28 0.28 39.8 32.1 --- --- 3.52 3.52 --- --- --- 54.7 43.7 --- 4.6 0.04 0.05 --- 8.0 112 447 --- 119 ---

Minimum 294.0 0.0 249.8 0.0 0.0 8.6 0.0 237.9 237.9 7.4 7.6 --- 7.4 260 192 --- --- 2.6 2.6 250 179 --- --- < 2 < 2 7.54 6.48 --- --- 0.23 0.23 31.8 32.1 --- --- 1.22 1.22 --- --- --- 49.7 43.7 --- 2.3 < 0.01 0.05 --- 6.1 72.3 447 --- 74.1 2.0 1.9 --- 3

Maximum 562.6 0.0 347.8 28.1 0.0 12.5 0.0 308.6 308.6 7.6 7.6 --- 7.7 520 192 --- --- 5.5 5.5 371 179 --- --- 4 4 9.42 6.48 --- --- 0.34 0.34 43.1 32.1 --- --- 6.69 6.69 --- --- --- 60.0 43.7 --- 6.7 < 0.15 0.05 --- 11.5 335 447 --- 322 2.3 1.9 --- 120

GeoMean --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 2.1 1.9 --- 11

TOTAL --- 0 8,433 28 0 350 0 8,055 8,055 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

AEP Alberta Environment & Parks

Trina Manning M.Sc.; P.Eng. Jeff Charrois  PhD

Senior Manager, WWTP Operations Senior Manager, Analytical Operations
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Appendix A – Monthly Plant Performance Reports

Prasad, Ayesha
Stamp



INFs FEC FE

Thu-01 305.6 0.0 271.6 0.0 0.0 10.3 0.0 261.3 261.3 7.4 7.4 360 4.6 4.6 347 3 3 8.59 0.27 0.27 41.8 4.40 4.40 54.4 5.5 8.5 135 174 19

Fri-02 363.1 0.0 264.2 0.0 0.0 11.3 0.0 252.9 252.9 7.4 7.5 348 3.5 3.5 380 3 3 8.72 0.27 0.27 43.3 3.75 3.75 57.1 4.4 8.8 104 134 12

Sat-03 368.4 0.0 271.0 0.0 0.0 10.7 0.0 260.3 260.3 7.4 7.5 320 3.2 3.2 331 3 3 10.4 0.37 0.37 41.9 4.93 4.93 59.1 5.9 7.8 87.5 120 17

Sun-04 378.9 0.0 274.3 0.0 0.0 11.6 0.0 262.7 262.7 7.5 7.5 296 3.6 3.6 323 3 3 9.37 0.40 0.40 41.1 5.32 5.32 54.3 6.2 8.0 87.0 98.8 8

Mon-05 371.0 0.0 274.3 0.0 0.0 11.0 0.0 263.3 263.3 7.4 7.6 294 3.3 3.3 329 3 3 9.31 0.38 0.38 40.8 4.94 4.94 51.8 6.0 8.6 123 96.7 17

Tue-06 383.8 0.0 269.4 0.0 0.0 10.5 0.0 258.9 258.9 7.4 7.5 313 3.3 3.3 330 2 2 9.54 0.98 0.98 41.7 5.03 5.03 53.1 6.1 10.0 129 126 18

Wed-07 381.3 0.0 272.1 0.0 0.0 10.5 0.0 261.6 261.6 7.5 7.6 376 4.4 4.4 331 3 3 8.78 0.74 0.74 39.3 5.01 5.01 52.1 5.8 < 0.01 8.5 126 137 24

Thu-08 332.9 0.0 266.6 0.0 0.0 10.6 0.0 256.0 256.0 7.4 7.5 330 2.7 2.7 372 3 3 7.82 0.28 0.28 39.4 3.37 3.37 51.0 4.4 6.4 138 143 5

Fri-09 333.6 0.0 266.2 0.0 0.0 10.6 0.0 255.6 255.6 7.3 7.5 364 3.4 3.4 366 2 2 8.27 0.31 0.31 38.0 2.84 2.84 53.9 4.2 5.6 129 138 8

Sat-10 578.7 0.0 272.9 0.0 0.0 10.5 0.0 262.4 262.4 7.4 7.5 344 3.9 3.9 304 2 2 8.24 0.30 0.30 39.8 2.97 2.97 53.6 4.2 6.1 108 131 8

Sun-11 484.6 0.0 272.4 5.4 0.0 10.5 0.0 256.5 256.5 7.5 7.7 7.5 272 92 3.2 3.2 325 267 2 2 7.77 7.52 0.26 0.26 39.8 39.9 2.95 2.95 51.4 48.7 4.3 0.02 7.2 132 161 112 3.3 8

Mon-12 353.3 0.0 273.6 0.1 0.0 11.0 0.0 262.5 262.5 7.5 7.4 327 2.8 2.8 332 2 2 8.18 0.25 0.25 38.6 2.08 2.08 52.0 3.2 7.7 119 131 3.1 5

Tue-13 334.0 0.0 270.4 0.0 0.0 11.6 0.0 258.8 258.8 7.4 7.5 292 2.4 2.4 310 < 2 < 2 8.11 0.27 0.27 38.1 2.10 2.10 52.9 3.4 6.1 108 126 7

Wed-14 330.9 0.0 274.4 0.0 0.0 11.0 0.0 263.4 263.4 7.4 7.5 480 2.5 2.5 284 2 2 8.21 0.23 0.23 38.5 2.33 2.33 50.5 3.5 < 0.01 6.1 108 121 5

Thu-15 335.2 0.0 271.9 0.0 0.0 11.7 0.0 260.2 260.2 7.4 7.6 312 2.2 2.2 323 3 3 7.88 0.21 0.21 39.4 2.50 2.50 51.1 3.5 5.7 103 114 5

Fri-16 322.4 0.0 275.5 0.0 0.0 11.0 0.0 264.5 264.5 7.5 7.6 292 2.5 2.5 331 2 2 8.04 0.24 0.24 38.4 3.01 3.01 49.2 4.2 5.7 102 112 8

Sat-17 356.8 0.0 276.5 0.0 0.0 11.1 0.0 265.4 265.4 7.5 7.6 264 3.2 3.2 336 3 3 7.64 0.26 0.26 39.8 5.00 5.00 46.3 5.6 5.6 106 110 9

Sun-18 348.9 0.0 270.9 0.0 0.0 11.1 0.0 259.8 259.8 7.5 7.6 292 4.0 4.0 324 3 3 7.67 0.26 0.26 38.1 4.63 4.63 47.9 5.7 6.5 98.4 107 8

Mon-19 384.9 0.0 272.9 0.0 0.0 10.9 0.0 262.0 262.0 7.5 7.5 377 4.2 4.2 317 3 3 7.41 0.27 0.27 38.7 3.02 3.02 47.4 3.7 7.0 97.0 100 11

Tue-20 335.2 0.0 275.9 0.0 0.0 12.0 0.0 263.9 263.9 7.4 7.5 348 4.0 4.0 317 3 3 7.58 0.31 0.31 37.9 2.81 2.81 54.3 3.9 7.6 98.0 96.0 1.9 7

Wed-21 432.1 0.0 277.9 0.0 0.0 10.9 0.0 267.0 267.0 7.4 7.3 306 3.4 3.4 345 3 3 7.80 0.29 0.29 37.7 4.00 4.00 46.2 5.1 < 0.01 8.4 113 102 8

Thu-22 410.8 0.0 282.9 0.0 0.0 10.9 0.0 272.0 272.0 7.4 7.6 336 3.3 3.3 320 3 3 8.24 0.31 0.31 38.6 5.07 5.07 49.8 6.1 7.2 132 118 1.8 11

Fri-23 417.3 0.0 290.6 0.0 0.0 11.4 0.0 279.2 279.2 7.4 7.4 376 3.2 3.2 350 3 3 7.49 0.27 0.27 34.4 5.39 5.39 55.2 6.5 7.1 135 138 19

Sat-24 340.9 0.0 272.5 0.0 0.0 12.5 0.0 260.0 260.0 7.5 7.5 406 3.8 3.8 360 3 3 8.22 0.22 0.22 40.1 4.16 4.16 58.7 5.1 8.1 93.3 142 12

Sun-25 362.8 0.0 272.9 0.0 0.0 12.3 0.0 260.6 260.6 7.6 7.6 110 2.9 2.9 340 3 3 6.33 0.18 0.18 40.4 4.30 4.30 50.2 5.6 7.7 94.6 102 10

Mon-26 323.9 0.0 271.8 0.0 0.0 10.6 0.0 261.2 261.2 7.5 7.5 348 4.9 4.9 365 3 3 8.12 0.25 0.25 39.2 4.47 4.47 57.2 5.6 9.6 95.3 106 15

Tue-27 330.8 0.0 270.5 0.0 0.0 7.5 0.0 263.0 263.0 7.4 7.5 353 3.8 3.8 421 3 3 8.78 0.23 0.23 39.5 4.58 4.58 57.8 5.4 9.3 101 106 8

Wed-28 311.8 0.0 272.9 0.0 0.0 8.8 0.0 264.1 264.1 7.4 7.5 420 4.2 4.2 377 3 3 8.88 0.23 0.23 37.6 4.82 4.82 55.1 5.7 < 0.01 8.3 94.1 106 12

Thu-29 328.9 0.0 273.3 0.0 0.0 7.0 0.0 266.3 266.3 7.5 7.6 476 4.3 4.3 342 3 3 9.52 0.30 0.30 36.1 4.50 4.50 52.8 5.5 8.7 90.3 103 5

Average 369.2 0.0 273.2 0.2 0.0 10.7 0.0 262.3 262.3 7.4 7.7 --- 7.5 336 92 --- --- 3.5 3.5 339 267 --- --- 2.7 2.7 8.31 7.52 --- --- 0.32 0.32 39.2 39.9 --- --- 3.94 3.94 --- --- --- 52.6 48.7 --- 5.0 < 0.01 0.02 --- 7.51 110 161 --- 119 ---

Minimum 311.8 0.0 264.2 0.0 0.0 7.0 0.0 252.9 252.9 7.3 7.7 --- 7.3 110 92 --- --- 2.2 2.2 284 267 --- --- < 2 < 2 6.33 7.52 --- --- 0.18 0.18 34.4 39.9 --- --- 2.08 2.08 --- --- --- 46.2 48.7 --- 3.2 < 0.01 0.02 --- 5.59 87.0 161 --- 96.0 1.8 3.1 --- 5

Maximum 578.7 0.0 290.6 5.4 0.0 12.5 0.0 279.2 279.2 7.6 7.7 --- 7.6 480 92 --- --- 4.9 4.9 421 267 --- --- 3 3 10.4 7.52 --- --- 0.98 0.98 43.3 39.9 --- --- 5.39 5.39 --- --- --- 59.1 48.7 --- 6.5 < 0.01 0.02 --- 10.0 138 161 --- 174 1.9 3.3 --- 24

GeoMean --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 1.8 3.2 --- 9.6

TOTAL --- 0 7,922 6 0 311 0 7,605 7,605 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

AEP Alberta Environment & Parks

Trina Manning M.Sc.; P.Eng. Jeff Charrois  PhD

Senior Manager, WWTP Operations Senior Manager, Analytical Operations

EPT Usage YTD (hr) % Usage YTD

68.6Digested Sludge: Total Monthly Volume (ML)

E. coli  (Counts/100 mL)

100% 14 14 100%

RAW Untreated Influent into the plant

Untreated wastewater from collection system

Influent, screened at the Headworks Diversion Structure

PE Primary Effluent from conventional primaries

PE 30 Primary Effluent from conventional primaries discharged via Outfall 30
EPT Enhanced Primary Treatment

INFs

INF

* Contact Laboratory for information about the quality assurance associated with the results

Total Bypass (hr) EPT Usage (hr) % Usage Total Bypass YTD (hr)

Gold Bar Wastewater Treatment Plant 
Plant Performance Report

February 2024
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Appendix A – Monthly Plant Performance Reports

Prasad, Ayesha
Stamp



INFs FEC FE

Fri-01 332.4 0.0 275.2 0.0 0.0 7.5 0.0 267.7 267.7 7.4 7.5 376 4.2 4.2 337 3 3 9.53 0.30 0.30 38.7 4.99 4.99 54.2 5.7 9.44 99.2 104 10

Sat-02 339.1 0.0 272.9 0.0 0.0 7.3 0.0 265.6 265.6 7.5 7.5 404 4.3 4.3 386 3 3 8.44 0.31 0.31 39.1 5.56 5.56 50.8 6.1 9.5 88 107 4

Sun-03 362.6 0.0 274.1 0.0 0.0 7.6 0.0 266.5 266.5 7.5 7.6 408 3.9 3.9 347 3 3 7.68 0.24 0.24 39.5 6.12 6.12 49.7 6.8 9.2 84 98 5

Mon-04 349.5 0.0 280.0 0.0 0.0 7.9 0.0 272.1 272.1 7.5 7.5 424 4.7 4.7 207 3 3 8.41 0.32 0.32 39.2 5.59 5.59 47.4 6.6 9.1 106 98 12

Tue-05 309.3 0.0 272.1 0.0 0.0 8.1 0.0 264.0 264.0 7.5 7.5 360 4.8 4.8 317 2 2 8.12 0.42 0.42 39.4 5.27 5.27 47.4 6.1 9.8 114 107 10

Wed-06 314.1 0.0 273.7 0.0 0.0 7.6 0.0 266.1 266.1 7.5 7.5 426 8.1 8.1 307 4 4 9.07 0.47 0.47 40.7 6.39 6.39 51.9 7.4 < 0.01 9.9 108 110 14

Thu-07 318.0 0.0 274.6 0.0 0.0 7.6 0.0 267.0 267.0 7.4 7.5 396 7.5 7.5 390 4 4 8.55 0.51 0.51 37.5 5.60 5.60 52.5 7.3 8.8 120 106 14

Fri-08 330.7 0.0 280.8 0.0 0.0 6.8 0.0 274.0 274.0 7.4 7.5 400 5.4 5.4 446 3 3 9.13 0.39 0.39 37.6 4.66 4.66 56.8 6.4 8.2 178 116 11

Sat-09 386.8 0.0 281.5 0.0 0.0 7.1 0.0 274.4 274.4 7.5 7.5 392 8.0 8.0 387 4 4 8.97 0.59 0.59 37.3 5.60 5.60 55.7 7.3 7.8 180 169 8

Sun-10 566.9 0.0 311.8 40.8 0.0 7.8 0.0 263.2 263.2 7.5 7.4 7.5 516 148 4.3 4.3 342 173 3 3 7.94 5.53 0.39 0.39 29.9 33.2 4.58 4.58 47.9 42.2 6.2 0.08 7.1 305 458 190 2.3 10

Mon-11 585.4 0.0 350.1 51.5 0.0 8.2 0.0 290.4 290.4 7.4 7.3 7.4 432 102 3.3 3.3 276 127 3 3 7.33 5.18 0.30 0.30 28.2 32.5 2.84 2.84 43.9 39.9 4.1 0.20 7.2 213 289 267 1.6 11

Tue-12 542.8 0.0 337.1 41.6 0.0 7.9 0.0 287.6 287.6 7.5 7.5 7.3 444 114 2.7 2.7 317 164 2 2 8.01 6.41 0.28 0.28 29.0 33.2 3.56 3.56 50.6 42.5 4.7 0.17 6.8 177 210 214 1.9 9

Wed-13 450.2 0.0 305.2 12.0 0.0 6.8 0.0 286.4 286.4 7.5 7.6 7.4 400 118 4.8 4.8 292 168 < 2 2 8.35 7.72 0.33 0.33 31.5 40.6 4.09 4.09 49.8 46.7 5.5 < 0.01 0.07 7.0 133 174 165 1.5 19

Thu-14 566.7 0.0 328.8 36.9 0.0 6.9 0.0 285.0 285.0 7.5 7.5 7.3 320 97 1.9 1.9 324 144 2 2 7.80 4.96 0.21 0.21 28.6 34.8 4.92 4.92 45.6 31.0 6.4 0.41 8.7 129 170 135 1.8 13

Fri-15 561.9 0.0 351.9 52.5 0.0 7.6 0.0 291.8 291.8 7.5 7.6 7.4 356 93 3.5 3.5 321 145 3 3 8.10 6.59 0.25 0.25 27.1 31.2 3.49 3.49 46.1 38.8 5.3 0.02 6.8 135 148 134 1.6 11

Sat-16 456.2 0.0 312.8 25.4 0.0 7.7 0.0 279.7 279.7 7.4 7.5 7.4 160 128 2.7 2.7 211 160 3 3 8.93 7.65 0.26 0.26 32.0 38.3 4.17 4.17 51.5 48.5 5.4 0.01 7.4 108 120 136 1.6 12

Sun-17 469.7 0.0 303.4 17.9 0.0 7.7 0.0 277.8 277.8 7.4 7.5 7.4 356 83 3.6 3.6 321 183 3 3 7.62 8.07 0.26 0.26 32.7 39.2 4.98 4.98 51.8 48.0 6.0 < 0.01 8.9 93 104 113 1.5 10

Mon-18 385.3 0.0 302.6 1.6 0.0 7.9 0.0 293.1 293.1 7.5 7.7 7.4 388 108 3.7 3.7 316 152 3 3 8.44 6.82 0.26 0.26 33.0 33.5 5.42 5.42 51.6 43.6 6.6 0.02 7.3 105 104 110 0.9 4

Tue-19 350.2 0.0 283.5 0.0 0.0 9.1 0.0 274.4 274.4 7.4 7.5 436 6.1 6.1 335 3 3 7.98 0.39 0.39 31.6 7.29 7.29 48.4 8.8 6.6 98 114 2.4 7

Wed-20 329.2 0.0 286.1 0.0 0.0 10.6 0.0 275.5 275.5 7.4 7.5 368 5.1 5.1 316 3 3 8.34 0.37 0.37 35.3 9.32 9.32 51.6 10.6 < 0.01 6.5 135 112 19

Thu-21 345.4 0.0 284.9 0.0 0.0 10.7 0.0 274.2 274.2 7.4 7.6 384 4.3 4.3 374 3 3 8.04 0.42 0.42 33.1 7.42 7.42 45.8 8.6 5.6 171 144 2.2 8

Fri-22 348.5 0.0 274.4 0.0 0.0 10.6 0.0 263.8 263.8 7.4 7.5 354 5.9 5.9 366 4 4 8.41 0.42 0.42 34.4 6.28 6.28 54.7 8.1 5.2 121 171 32

Sat-23 357.6 0.0 279.0 0.0 0.0 10.5 0.0 268.5 268.5 7.4 7.4 368 7.9 7.9 353 4 4 8.50 0.74 0.74 34.5 5.01 5.01 48.3 7.2 5.9 124 134 18

Sun-24 397.2 0.0 279.5 0.0 0.0 11.0 0.0 268.5 268.5 7.5 7.5 408 6.7 6.7 319 3 3 8.23 0.50 0.50 34.4 4.68 4.68 55.2 6.7 5.4 112 128 23

Mon-25 340.1 0.0 278.3 0.0 0.0 11.6 0.0 266.7 266.7 7.5 7.5 440 5.0 5.0 390 3 3 9.31 0.32 0.32 41.3 5.12 5.12 59.2 5.9 6.8 109 117 10

Tue-26 336.1 0.0 275.8 0.0 0.0 11.5 0.0 264.3 264.3 7.5 7.5 428 4.5 4.5 346 3 3 8.82 0.33 0.33 41.1 4.04 4.04 54.8 5.6 7.2 111 114 10

Wed-27 407.5 0.0 280.1 0.0 0.0 12.2 0.0 267.9 267.9 7.5 7.5 392 4.6 4.6 318 3 3 8.64 0.33 0.33 40.0 3.66 3.66 54.7 6.1 < 0.01 7.7 104 114 12

Thu-28 346.2 0.0 282.2 0.0 0.0 11.7 0.0 270.5 270.5 7.5 7.5 404 4.8 4.8 352 3 3 8.61 0.36 0.36 40.0 6.15 6.15 53.4 7.0 7.8 190 127 11

Fri-29 384.9 0.0 275.5 0.0 0.0 12.0 0.0 263.5 263.5 7.4 7.4 364 5.8 5.8 336 3 3 9.45 0.40 0.40 42.1 7.74 7.74 54.2 8.2 8.1 112 192 9

Sat-30 369.0 0.0 275.5 0.0 0.0 12.0 0.0 263.5 263.5 7.5 7.4 353 6.7 6.7 372 4 4 8.56 0.44 0.44 39.2 6.56 6.56 56.1 8.2 9.6 97 129 12

Sun-31 366.3 0.0 272.8 0.0 0.0 11.5 0.0 261.3 261.3 7.5 7.4 360 10.5 10.5 326 5 5 9.16 0.56 0.56 39.7 5.90 5.90 57.5 7.4 9.1 96 109 23

Average 397.0 0.0 290.8 9.0 0.0 9.1 0.0 272.7 272.7 7.4 7.5 --- 7.5 388 110 --- --- 5.1 5.1 334 157 --- --- 3.1 3.1 8.47 6.55 --- --- 0.38 0.38 35.7 35.2 --- --- 5.39 5.39 --- --- --- 51.6 42.4 --- 6.7 < 0.01 0.11 --- 7.75 131 197 --- 135 ---

Minimum 309.3 0.0 272.1 0.0 0.0 6.8 0.0 261.3 261.3 7.4 7.3 --- 7.3 160 83 --- --- 1.9 1.9 207 127 --- --- < 2 2 7.33 4.96 --- --- 0.21 0.21 27.1 31.2 --- --- 2.84 2.84 --- --- --- 43.9 31.0 --- 4.1 < 0.01 < 0.01 --- 5.21 83.8 104 --- 98 2.2 0.9 --- 4

Maximum 585.4 0.0 351.9 52.5 0.0 12.2 0.0 293.1 293.1 7.5 7.7 --- 7.6 516 148 --- --- 10.5 10.5 446 183 --- --- 5 5 9.53 8.07 --- --- 0.74 0.74 42.1 40.6 --- --- 9.32 9.32 --- --- --- 59.2 48.5 --- 10.6 < 0.01 0.41 --- 9.94 305 458 --- 267 2.4 2.3 --- 32

GeoMean --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 2.3 1.6 --- 11.1

TOTAL --- 0 9,016 280 0 281 0 8,455 8,455 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

1
AEP Alberta Environment & Parks

Trina Manning M.Sc.; P.Eng. Jeff Charrois  PhD

Senior Manager, WWTP Operations Senior Manager, Analytical Operations

EPT Usage YTD (hr) % Usage YTD

76.9Digested Sludge: Total Monthly Volume (ML)

E. coli  (Counts/100 mL)

100% 87 87 100%

RAW Untreated Influent into the plant

Untreated wastewater from collection system

Influent, screened at the Headworks Diversion Structure

PE Primary Effluent from conventional primaries

PE 30 Primary Effluent from conventional primaries discharged via Outfall 30
EPT Enhanced Primary Treatment

INFs

INF

* Contact Laboratory for information about the quality assurance associated with the results

Total Bypass (hr) EPT Usage (hr) % Usage Total Bypass YTD (hr)

Gold Bar Wastewater Treatment Plant 
Plant Performance Report

March 2024
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73

Outfall 30 composite samples for March 15th, 2024 were collected in two carboys. Both samples were analyzed seperately for chemical parameters. 
The averages of the results were calculated and reported. All sampling and analysis requirements were met.
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Appendix A – Monthly Plant Performance Reports

Prasad, Ayesha
Stamp

Prasad, Ayesha
Stamp



INFs FEC FE

Mon-01 365.0 0.0 279.9 0.0 0.0 11.2 0.0 268.7 268.7 7.5 7.4 392 7.5 7.5 320 4 4 8.98 0.45 0.45 41.7 5.95 5.95 52.6 6.7 8.46 102 102 21

Tue-02 354.9 0.0 283.3 0.0 0.0 11.3 0.0 272.0 272.0 7.6 7.5 428 6.1 6.1 339 4 4 9.37 0.51 0.51 42.7 5.66 5.66 56.1 6.4 7.79 102 104 7

Wed-03 324.4 0.0 275.5 0.0 0.0 11.8 0.0 263.7 263.7 7.4 7.4 377 6.6 6.6 428 3 3 8.76 0.40 0.40 44.3 3.80 3.80 56.8 5.0 < 0.01 8.57 104 107 10

Thu-04 323.7 0.0 275.8 0.0 0.0 11.0 0.0 264.8 264.8 7.5 7.5 403 6.7 6.7 353 3 3 9.18 0.45 0.45 43.9 3.24 3.24 60.1 5.4 9.32 100 112 12

Fri-05 452.6 0.0 298.4 5.8 0.0 10.1 0.0 282.5 282.5 7.5 7.7 7.4 444 150 6.9 6.9 315 132 3 3 8.26 9.72 0.46 0.46 40.4 53.7 5.10 5.10 51.9 60.0 6.2 0.02 9.65 148 241 121 1.0 7

Sat-06 442.3 0.0 281.3 0.0 0.0 10.1 0.0 271.2 271.2 7.5 7.3 404 4.4 4.4 362 3 3 8.93 0.37 0.37 43.4 5.32 5.32 51.9 5.6 7.85 88.3 130 6

Sun-07 353.1 0.0 278.0 0.0 0.0 10.2 0.0 267.8 267.8 7.5 7.4 428 6.2 6.2 336 3 3 8.60 0.41 0.41 42.5 4.75 4.75 52.4 5.4 8.71 85.4 97.6 4

Mon-08 346.0 0.0 278.7 0.0 0.0 11.1 0.0 267.6 267.6 7.5 7.5 496 8.9 8.9 299 3 3 9.02 0.49 0.49 43.1 3.73 3.73 52.3 4.7 9.55 94.0 89.8 8

Tue-09 326.5 0.0 273.6 0.0 0.0 10.9 0.0 262.7 262.7 7.5 7.4 432 8.2 8.2 342 3 3 9.30 0.52 0.52 40.2 2.60 2.60 54.8 3.9 8.62 98.3 96.1 1.6 11

Wed-10 330.2 0.0 276.4 0.0 0.0 10.5 0.0 265.9 265.9 7.5 7.4 404 5.2 5.2 328 3 3 8.72 0.32 0.32 41.2 2.99 2.99 52.0 3.8 < 0.01 8.79 94.9 100 16

Thu-11 328.0 0.0 271.0 0.0 0.0 10.6 0.0 260.4 260.4 7.5 7.5 420 6.5 6.5 317 3 3 8.50 0.43 0.43 44.9 3.73 3.73 53.9 4.1 9.31 91.7 95.7 1.3 13

Fri-12 320.3 0.0 264.1 0.0 0.0 10.6 0.0 253.5 253.5 7.4 7.5 404 7.4 7.4 338 3 3 8.28 0.48 0.48 42.7 3.75 3.75 54.8 4.7 9.94 90.4 93.4 12

Sat-13 334.9 0.0 274.4 0.0 0.0 10.8 0.0 263.6 263.6 7.5 7.3 436 5.6 5.6 333 3 3 8.96 0.43 0.43 43.2 3.48 3.48 55.5 4.4 10.0 82.1 92.3 12

Sun-14 396.8 0.0 276.2 0.0 0.0 11.4 0.0 264.8 264.8 7.4 7.4 394 7.0 7.0 338 3 3 8.43 0.43 0.43 42.9 4.60 4.60 53.7 5.6 9.16 82.6 86.9 15

Mon-15 342.6 0.0 273.2 0.0 0.0 11.5 0.0 261.7 261.7 7.4 7.6 352 7.3 7.3 366 4 4 8.80 0.44 0.44 44.0 3.60 3.60 54.0 4.7 9.53 87.9 83.6 10

Tue-16 325.6 0.0 268.6 0.0 0.0 10.8 0.0 257.8 257.8 7.4 7.4 312 7.0 7.0 392 4 4 8.15 0.41 0.41 44.6 2.36 2.36 54.6 4.0 9.48 84.8 89.5 12

Wed-17 358.6 0.0 289.3 0.0 0.0 10.7 0.0 278.6 278.6 7.4 7.4 400 5.4 5.4 331 3 3 8.08 0.44 0.44 36.8 6.46 6.46 51.9 6.7 < 0.01 6.47 115 104 5

Thu-18 337.1 0.0 272.8 0.0 0.0 11.3 0.0 261.5 261.5 7.5 7.5 352 4.8 4.8 381 3 3 8.09 0.37 0.37 42.7 7.16 7.16 48.8 7.6 6.72 87.6 113 11

Fri-19 311.3 0.0 272.2 0.0 0.0 11.8 0.0 260.4 260.4 7.4 7.5 268 4.6 4.6 396 3 3 8.01 0.35 0.35 42.3 4.23 4.23 50.4 5.1 8.95 86.1 113 10

Sat-20 334.6 0.0 270.0 0.0 0.0 12.4 0.0 257.6 257.6 7.4 7.5 317 6.4 6.4 345 3 3 8.10 0.36 0.36 42.2 3.04 3.04 53.7 4.4 8.02 84.1 97.4 11

Sun-21 361.3 0.0 271.6 0.0 0.0 12.8 0.0 258.8 258.8 7.4 7.4 272 4.4 4.4 305 2 2 7.64 0.32 0.32 45.3 2.74 2.74 52.2 3.9 8.01 78.9 90.3 8

Mon-22 328.5 0.0 274.4 0.0 0.0 11.9 0.0 262.5 262.5 7.4 7.4 340 5.3 5.3 352 3 3 8.03 0.36 0.36 44.0 3.00 3.00 53.0 4.0 8.33 89.2 86.7 12

Tue-23 316.6 0.0 271.0 0.0 0.0 11.7 0.0 259.3 259.3 7.4 7.5 356 6.8 6.8 339 2 2 7.77 0.57 0.57 41.2 3.17 3.17 55.2 5.3 7.36 90.0 93.8 13

Wed-24 308.9 0.0 270.4 0.0 0.0 12.2 0.0 258.2 258.2 7.4 7.5 344 5.5 5.5 383 3 3 8.63 0.37 0.37 40.9 2.25 2.25 56.4 3.9 < 0.01 8.85 84.6 101 5

Thu-25 306.6 0.0 267.4 0.0 0.0 11.6 0.0 255.8 255.8 7.5 7.4 384 6.4 6.4 385 3 3 8.92 0.37 0.37 46.5 3.10 3.10 62.4 4.6 8.70 86.6 93.9 7

Fri-26 306.8 0.0 269.6 0.0 0.0 11.3 0.0 258.3 258.3 7.4 7.5 354 5.2 5.2 376 3 3 8.50 0.32 0.32 45.7 3.38 3.38 59.6 5.0 8.01 83.7 91.9 4

Sat-27 353.5 0.0 266.8 0.0 0.0 10.7 0.0 256.1 256.1 7.4 7.5 347 5.6 5.6 364 3 3 8.67 0.41 0.41 42.3 3.16 3.16 61.7 5.3 9.48 85.5 93.2 9

Sun-28 378.4 0.0 274.3 0.0 0.0 11.7 0.0 262.6 262.6 7.4 7.5 397 5.7 5.7 366 3 3 8.98 0.43 0.43 37.8 3.54 3.54 62.1 5.6 8.91 80.3 93.4 3

Mon-29 330.9 0.0 272.6 0.0 0.0 11.7 0.0 260.9 260.9 7.5 7.6 392 6.0 6.0 318 3 3 8.71 0.74 0.74 43.2 3.03 3.03 67.2 4.7 8.85 81.3 92.9 7

Tue-30 747.8 0.0 455.8 134.2 0.0 11.4 0.0 310.2 310.2 7.3 7.3 7.4 484 82 4.1 4.1 309 110 < 2 < 2 6.00 4.94 0.32 0.32 24.5 27.2 0.80 0.80 39.3 30.4 2.3 0.37 8.01 74.4 81.5 98.6 1.1 7

Average 358.3 0.0 280.9 4.7 0.0 11.2 0.0 265.0 265.0 7.4 7.5 --- 7.4 384 116 --- --- 6.1 6.1 349 121 --- --- 3.0 3.0 8.48 7.33 --- --- 0.42 0.42 42.0 40.5 --- --- 3.79 3.79 --- --- --- 54.7 45.2 --- 5.0 < 0.01 0.20 --- 8.65 91.4 161 --- 98.8 ---

Minimum 306.6 0.0 264.1 0.0 0.0 10.1 0.0 253.5 253.5 7.3 7.3 --- 7.3 268 82 --- --- 4.1 4.1 299 110 --- --- < 2 < 2 6.00 4.94 --- --- 0.32 0.32 24.5 27.2 --- --- 0.80 0.80 --- --- --- 39.3 30.4 --- 2.3 < 0.01 0.02 --- 6.47 74.4 81.5 --- 83.6 1.3 1.0 --- 3

Maximum 747.8 0.0 455.8 134.2 0.0 12.8 0.0 310.2 310.2 7.6 7.7 --- 7.6 496 150 --- --- 8.9 8.9 428 132 --- --- 4 4 9.37 9.72 --- --- 0.74 0.74 46.5 53.7 --- --- 7.16 7.16 --- --- --- 67.2 60.0 --- 7.6 < 0.01 0.37 --- 10.0 148 241 --- 130 1.6 1.1 --- 21

GeoMean --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 1.4 1.0 --- 8.8

TOTAL --- 0 8,427 140 0 337 0 7,950 7,950 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

AEP Alberta Environment & Parks

Trina Manning M.Sc.; P.Eng. Jeff Charrois  PhD

Senior Manager, WWTP Operations Senior Manager, Analytical Operations

EPT Usage YTD (hr) % Usage YTD

72.5Digested Sludge: Total Monthly Volume (ML)

E. coli  (Counts/100 mL)

RAW Untreated Influent into the plant

Untreated wastewater from collection system

Influent, screened at the Headworks Diversion Structure

PE Primary Effluent from conventional primaries

PE 30 Primary Effluent from conventional primaries discharged via Outfall 30

EPT Enhanced Primary Treatment

INFs

INF

* Contact Laboratory for information about the quality assurance associated with the results

Total Bypass (hr) EPT Usage (hr) % Usage Total Bypass YTD (hr)

Gold Bar Wastewater Treatment Plant 
Plant Performance Report

April 2024
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Appendix A – Monthly Plant Performance Reports



INFs FEC FE

Wed-01 768.9 0.0 432.7 110.4 0.0 12.1 0.0 310.2 310.2 7.3 7.5 7.2 210 63 4.2 4.2 275 86 3 3 5.68 4.01 0.30 0.30 24.0 25.8 0.91 0.91 41.0 72.5 2.7 < 0.01 0.21 5.48 70.7 69 82 2.1 8

Thu-02 367.1 0.0 306.5 0.0 0.0 11.8 0.0 294.7 294.7 7.6 7.4 380 4.8 4.8 356 3 3 8.09 0.30 0.30 38.0 3.28 3.28 70.5 5.9 6.72 86.2 81 11

Fri-03 331.8 0.0 276.6 0.0 0.0 11.9 0.0 264.7 264.7 7.4 7.4 332 3.3 3.3 378 3 3 8.21 0.30 0.30 40.3 2.62 2.62 106 5.2 8.76 88.2 89 7

Sat-04 344.5 0.0 276.3 0.0 0.0 11.6 0.0 264.7 264.7 7.4 7.5 304 3.1 3.1 388 3 3 8.08 0.30 0.30 41.5 1.58 1.58 6.0 3.9 9.68 80.1 95 5

Sun-05 352.5 0.0 277.1 0.0 0.0 12.1 0.0 265.0 265.0 7.5 7.5 336 3.6 3.6 321 2 2 8.43 0.30 0.30 41.6 1.91 1.91 65.3 1.1 9.41 78.4 86 1

Mon-06 469.8 0.0 303.2 12.7 0.0 11.2 0.0 279.3 279.3 7.5 7.6 7.5 366 112 3.8 3.8 333 190 2 2 8.11 6.82 0.26 0.26 40.2 41.3 2.24 2.24 57.1 48.0 3.4 0.05 10.7 89.5 109 87 3.8 2.1 10

Tue-07 1,150.7 0.0 723.2 376.9 0.0 11.7 0.0 334.6 334.6 7.3 7.4 7.4 260 89 3.2 3.2 154 77 < 2 < 2 4.33 4.32 0.24 0.24 15.5 20.9 0.61 0.61 26.7 27.4 1.9 0.24 6.42 46.3 55.8 83 1.1 0.8 16

Wed-08 574.8 0.0 374.0 17.7 0.0 11.8 0.0 344.5 344.5 7.4 7.5 7.4 252 72 3.1 3.1 212 71 < 2 < 2 6.24 4.92 0.09 0.09 28.9 25.8 1.66 1.66 44.4 29.7 2.3 < 0.01 0.14 5.55 76.6 57.7 70 0.5 6

Thu-09 349.4 0.0 320.2 0.0 0.0 11.8 0.0 308.4 308.4 7.6 7.4 300 3.2 3.2 276 3 3 6.73 0.22 0.22 37.7 3.02 3.02 47.4 4.4 9.11 97.2 93 21

Fri-10 346.2 0.0 304.3 0.0 0.0 11.7 0.0 292.6 292.6 7.5 7.5 292 4.3 4.3 276 < 2 < 2 8.00 0.27 0.27 37.9 2.20 2.20 56.0 3.6 11.2 94.2 95 12

Sat-11 330.5 0.0 288.3 0.0 0.0 11.9 0.0 276.4 276.4 7.3 7.5 212 3.0 3.0 331 3 3 7.81 0.26 0.26 38.9 2.14 2.14 56.3 3.8 13.6 89.8 97 13

Sun-12 349.2 0.0 287.5 0.0 0.0 11.2 0.0 276.3 276.3 7.5 7.5 317 2.6 2.6 293 3 3 8.99 0.27 0.27 42.8 2.27 2.27 64.2 3.7 13.1 90.6 93 10

Mon-13 351.4 0.0 291.6 0.0 0.0 11.2 0.0 280.4 280.4 7.5 7.5 292 4.8 4.8 368 3 3 9.30 0.30 0.30 41.9 2.27 2.27 65.8 3.6 13.2 93.8 92 10

Tue-14 348.8 0.0 286.2 0.0 0.0 12.2 0.0 274.0 274.0 7.5 7.6 366 3.3 3.3 350 3 3 10.2 0.32 0.32 41.6 2.00 2.00 64.7 3.5 13.3 95.7 98 15

Wed-15 334.0 0.0 286.1 0.0 0.0 11.1 0.0 275.0 275.0 7.5 7.4 394 3.5 3.5 352 3 3 9.89 0.32 0.32 42.1 1.13 1.13 62.7 2.8 < 0.01 14.2 92.5 96 15

Thu-16 1,401.3 21.0 445.0 137.6 0.0 12.7 0.0 294.7 294.7 7.4 7.5 7.7 625 77 3.7 3.7 281 96 2 2 6.78 4.74 0.35 0.35 23.9 30.2 0.61 0.61 43.8 33.0 2.2 0.18 12.5 62.2 64.0 92 1.3 11

Fri-17 367.9 0.0 324.8 0.0 0.0 12.2 0.0 312.6 312.6 7.4 7.5 489 3.9 3.9 368 2 2 8.81 0.29 0.29 37.6 0.94 0.94 53.6 2.4 11.3 85.0 80 5

Sat-18 358.1 0.0 287.7 0.0 0.0 12.0 0.0 275.7 275.7 7.4 7.5 452 4.6 4.6 399 3 3 8.92 0.32 0.32 39.6 1.65 1.65 62.7 3.5 12.9 88.4 90 10

Sun-19 482.2 0.0 305.5 13.7 0.0 12.3 0.0 279.5 279.5 7.4 7.6 7.4 403 100 5.0 5.0 443 143 3 3 7.86 8.80 0.37 0.37 41.0 49.9 1.29 1.29 57.5 56.3 2.9 0.01 13.6 82.6 91.2 88 1.5 6

Mon-20 405.1 0.0 337.8 0.0 0.0 12.4 0.0 325.4 325.4 7.5 7.5 330 6.5 6.5 247 4 4 6.95 0.55 0.55 36.9 2.47 2.47 50.0 4.5 12.5 73.9 80 13

Tue-21 370.2 0.0 301.1 0.0 0.0 12.4 0.0 288.7 288.7 7.5 7.5 348 6.6 6.6 367 4 4 8.63 0.49 0.49 42.2 2.42 2.42 55.8 4.6 12.2 86.2 81 31

Wed-22 1,177.6 0.0 368.3 70.0 0.0 11.3 0.0 287.0 287.0 7.5 7.9 7.8 456 97 11.1 11.1 311 134 4 4 7.30 6.70 0.99 0.99 31.7 31.8 2.10 2.10 48.4 39.4 4.1 < 0.01 0.09 11.7 72.7 76.1 89 1.7 42

Thu-23 574.6 0.0 342.2 13.1 0.0 11.8 0.0 317.3 317.3 7.5 7.8 7.4 326 43 7.5 7.5 313 55 3 3 6.62 3.72 0.56 0.56 34.0 18.8 1.81 1.81 53.2 25.6 3.6 0.22 9.02 75.5 44.8 78 0.5 7

Fri-24 343.3 0.0 303.0 0.0 0.0 11.2 0.0 291.8 291.8 7.4 7.4 376 5.6 5.6 360 4 4 8.03 0.43 0.43 41.3 2.94 2.94 55.1 5.2 11.3 84.6 85 16

Sat-25 359.0 0.0 291.2 0.0 0.0 10.0 0.0 281.2 281.2 7.6 7.5 764 5.6 5.6 352 3 3 10.0 0.40 0.40 39.6 4.11 4.11 66.3 5.9 10.6 81.9 90 19

Sun-26 628.2 0.0 315.2 35.4 0.0 10.1 0.0 269.7 269.7 7.5 7.6 7.5 460 91 4.9 4.9 331 131 3 3 8.65 7.07 0.34 0.34 38.3 41.6 2.70 2.70 58.2 50.1 4.6 0.02 12.5 73.9 73.6 87 2.3 11

Mon-27 375.0 0.0 307.3 1.9 0.0 9.9 0.0 295.5 295.5 7.5 7.5 320 7.7 7.7 329 4 4 7.80 0.56 0.56 39.5 1.21 1.21 55.2 3.0 12.0 82.4 83 1.5 13

Tue-28 354.2 0.0 294.7 0.0 0.0 10.1 0.0 284.6 284.6 7.5 7.5 340 6.1 6.1 351 3 3 8.78 0.52 0.52 40.6 3.43 3.43 59.2 5.4 12.1 87.7 89 8

Wed-29 348.9 0.0 286.9 0.0 0.0 9.8 0.0 277.1 277.1 7.5 7.5 400 5.7 5.7 316 3 3 9.94 0.58 0.58 40.4 5.12 5.12 68.8 6.9 0.39 11.6 89.7 94 12

Thu-30 351.2 0.0 285.3 0.0 0.0 10.0 0.0 275.3 275.3 7.6 7.7 367 5.7 5.7 323 4 4 10.0 0.80 0.80 42.0 6.33 6.33 69.1 8.1 11.1 92.4 97 8

Fri-31 340.7 0.0 286.8 0.0 0.0 11.0 0.0 275.8 275.8 7.6 7.5 360 7.5 7.5 325 4 4 8.99 0.54 0.54 40.9 5.50 5.50 61.8 7.3 12.9 87.8 95 6

Average 484.1 0.7 326.3 25.5 0.0 11.4 0.0 289.4 289.4 7.5 7.6 --- 7.5 369 83 --- --- 4.9 4.9 325 109 --- --- 3.0 3.0 8.13 5.68 --- --- 0.39 0.39 37.5 31.8 --- --- 2.40 2.40 --- --- --- 56.5 42.4 --- 4.1 0.09 0.13 --- 11.0 83.1 71.2 --- 88 ---

Minimum 330.5 0.0 276.3 0.0 0.0 9.8 0.0 264.7 264.7 7.3 7.4 --- 7.2 210 43 --- --- 2.6 2.6 154 55 --- --- < 2 < 2 4.33 3.72 --- --- 0.09 0.09 15.5 18.8 --- --- 0.61 0.61 --- --- --- 6.0 25.6 --- 1.1 < 0.01 0.01 --- 5.48 46.3 44.8 --- 70 1.1 0.5 --- 1

Maximum 1,401.3 21.0 723.2 376.9 0.0 12.7 0.0 344.5 344.5 7.6 7.9 --- 7.8 764 112 --- --- 11.1 11.1 443 190 --- --- 4 4 10.2 8.80 --- --- 0.99 0.99 42.8 49.9 --- --- 6.33 6.33 --- --- --- 106 72.5 --- 8.1 0.39 0.24 --- 14.2 97.2 109 --- 98 3.8 2.3 --- 42

GeoMean --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 2.0 1.2 --- 10.2

TOTAL --- 21 10,117 789 0 355 0 8,973 8,973 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

AEP Alberta Environment & Parks

Trina Manning M.Sc.; P.Eng. Jeff Charrois  PhD

Senior Manager, WWTP Operations Senior Manager, Analytical Operations

EPT Usage YTD (hr) % Usage YTD

76.9Digested Sludge: Total Monthly Volume (ML)

E. coli  (Counts/100 mL)

100% 191 191 100%

RAW Untreated Influent into the plant

Untreated wastewater from collection system

Influent, screened at the Headworks Diversion Structure

PE Primary Effluent from conventional primaries

PE 30 Primary Effluent from conventional primaries discharged via Outfall 30

EPT Enhanced Primary Treatment

INFs

INF

* Contact Laboratory for information about the quality assurance associated with the results

Total Bypass (hr) EPT Usage (hr) % Usage Total Bypass YTD (hr)

Gold Bar Wastewater Treatment Plant 
Plant Performance Report

May 2024
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Appendix A – Monthly Plant Performance Reports

Prasad, Ayesha
Insert Text

Prasad, Ayesha
Insert Text

Prasad, Ayesha
Stamp

Prasad, Ayesha
Stamp



INFs FEC FE

Sat-01 354.2 0.0 283.0 0.0 0.0 10.5 0.0 272.5 272.5 7.5 7.6 340 7.8 7.8 294 4 4 8.95 0.66 0.66 41.0 5.08 5.08 59.0 7.2 13.4 82.7 93.8 11

Sun-02 359.6 0.0 283.7 0.0 0.0 11.5 0.0 272.2 272.2 7.6 7.6 408 8.0 8.0 305 4 4 9.28 0.78 0.78 40.8 5.05 5.05 61.3 7.1 13.0 83.3 89.0 19

Mon-03 1,550.3 10.0 633.8 337.9 0.0 12.4 0.0 283.5 283.5 7.3 7.4 7.5 404 128 6.8 6.8 206 102 3 3 5.12 4.28 0.59 0.59 15.6 20.5 3.55 3.55 31.8 27.4 5.6 0.24 10.5 46.2 50.9 86.3 0.2 10

Tue-04 863.5 0.0 430.4 106.3 0.0 12.9 0.0 311.2 311.2 7.5 7.6 7.4 311 44.8 3.6 3.6 179 53 2 2 5.16 3.89 0.32 0.32 22.0 29.5 0.22 0.22 33.3 32.0 1.5 0.54 5.73 64.0 66.8 60.1 0.3 7

Wed-05 420.2 0.0 336.5 5.8 0.0 11.8 0.0 318.9 318.9 7.6 7.8 7.5 317 47.2 3.6 3.6 341 101 2 2 6.92 6.46 0.36 0.36 31.1 40.5 1.94 1.94 46.5 45.5 3.7 < 0.01 0.03 11.2 69.0 87.7 83.7 1.3 9

Thu-06 368.6 0.0 315.6 0.0 0.0 11.6 0.0 304.0 304.0 7.6 7.6 372 8.0 8.0 264 4 4 7.55 0.61 0.61 30.6 4.22 4.22 48.5 6.3 11.8 86.2 97.0 31

Fri-07 361.7 0.0 305.3 0.0 0.0 11.4 0.0 293.9 293.9 7.6 7.8 390 8.3 8.3 297 3 3 7.99 0.60 0.60 32.3 3.68 3.68 52.0 6.1 11.3 88.5 105 17

Sat-08 453.7 0.0 311.2 16.1 0.0 12.1 0.0 283.0 283.0 7.6 7.6 7.5 272 85.0 4.4 4.4 334 159 4 4 6.70 6.40 0.28 0.28 32.5 48.9 3.51 3.51 48.1 57.8 4.3 0.20 11.1 83.4 72.9 105 1.7 13

Sun-09 376.5 0.0 291.2 0.0 0.0 12.3 0.0 278.9 278.9 7.6 7.6 414 9.2 9.2 287 4 4 7.71 0.62 0.62 34.8 3.39 3.39 50.5 5.3 11.9 81.4 94.9 16

Mon-10 360.3 0.0 298.4 0.0 0.0 11.6 0.0 286.8 286.8 7.7 7.6 380 6.4 6.4 330 4 4 8.61 0.40 0.40 33.5 4.51 4.51 51.9 6.0 9.28 76.7 92.7 16

Tue-11 1,586.2 150.0 430.0 133.8 0.0 12.4 0.0 283.8 283.8 7.5 7.6 7.6 636 188 8.4 8.4 240 107 4 4 6.12 3.82 0.57 0.57 19.1 23.1 4.84 4.84 42.5 25.3 6.6 0.16 9.79 58.8 47.4 97.5 2.8 1.2 16

Wed-12 607.8 0.0 414.1 77.9 0.0 12.4 0.0 323.8 323.8 7.5 7.5 7.5 317 59.0 4.5 4.5 205 53 3 3 5.61 3.11 0.27 0.27 20.8 23.3 1.23 1.23 34.6 24.8 2.7 < 0.01 0.03 6.56 63.7 54.8 72.6 1.1 4

Thu-13 565.8 0.0 368.9 20.9 0.0 11.5 0.0 336.5 336.5 7.7 7.6 7.4 386 70.0 3.3 3.3 244 77 3 3 6.23 4.82 0.26 0.26 27.6 33.4 2.72 2.72 41.6 37.3 4.5 0.02 8.46 94.9 65.8 79.0 2.6 1.0 16

Fri-14 485.6 0.0 333.2 7.6 0.0 12.3 0.0 313.3 313.3 7.6 7.6 7.6 446 107 3.9 3.9 200 149 3 3 7.26 6.76 0.30 0.30 29.4 41.7 4.44 4.44 44.3 50.5 6.3 0.02 10.3 96.7 107 101 1.3 15

Sat-15 411.4 0.0 308.3 0.0 0.0 12.3 0.0 296.0 296.0 7.6 7.5 348 4.4 4.4 298 3 3 7.36 0.29 0.29 30.3 2.56 2.56 47.6 4.4 10.6 94.1 105 12

Sun-16 405.3 0.0 300.1 0.0 0.0 11.8 0.0 288.3 288.3 7.5 7.5 404 3.9 3.9 312 3 3 7.76 0.29 0.29 31.2 2.26 2.26 54.5 4.1 11.0 92.2 101 16

Mon-17 512.9 0.0 321.8 12.2 0.0 11.6 0.0 298.0 298.0 7.6 7.8 7.5 280 69.3 4.7 4.7 284 227 3 3 8.11 7.93 0.33 0.33 42.7 43.8 3.20 3.20 62.6 56.4 5.1 0.03 11.1 120 124 105 2.9 10

Tue-18 368.6 0.0 305.7 0.0 0.0 11.7 0.0 294.0 294.0 7.7 7.5 387 5.3 5.3 263 3 3 8.15 0.34 0.34 35.1 3.33 3.33 53.5 5.7 9.85 99.1 111 15

Wed-19 354.1 0.0 298.9 0.0 0.0 11.3 0.0 287.6 287.6 7.6 7.6 397 5.7 5.7 312 4 4 8.57 0.34 0.34 33.3 4.38 4.38 52.8 6.5 < 0.01 10.1 99.2 110 7

Thu-20 350.5 0.0 298.1 0.0 0.0 12.1 0.0 286.0 286.0 7.7 7.5 396 4.8 4.8 330 4 4 8.32 0.32 0.32 35.6 3.53 3.53 56.2 6.1 10.3 96.4 111 20

Fri-21 365.0 0.0 301.9 0.0 0.0 12.6 0.0 289.3 289.3 7.6 7.6 384 3.6 3.6 345 4 4 7.91 0.32 0.32 32.2 3.27 3.27 57.8 5.3 10.4 99.1 101 7

Sat-22 363.3 0.0 290.5 0.0 0.0 12.3 0.0 278.2 278.2 7.6 7.6 383 4.5 4.5 368 4 4 7.93 0.32 0.32 32.0 2.64 2.64 54.0 4.4 9.92 99.1 104 16

Sun-23 493.4 0.0 300.1 9.2 0.0 11.9 0.0 279.0 279.0 7.7 7.7 7.6 476 124 4.1 4.1 355 382 5 5 8.58 9.80 0.35 0.35 33.1 42.7 2.24 2.24 54.9 53.3 3.9 0.07 10.0 92.0 98.3 104 0.6 4

Mon-24 427.3 0.0 307.1 5.6 0.0 11.8 0.0 289.7 289.7 7.6 7.7 7.5 416 82.0 4.2 4.2 312 164 3 3 7.73 6.74 0.31 0.31 33.1 37.3 2.19 2.19 51.6 44.3 4.0 0.03 9.92 83.4 89.9 93.1 2.3 18

Tue-25 336.5 0.0 305.6 0.0 0.0 11.5 0.0 294.1 294.1 7.3 7.5 389 6.0 6.0 356 3 3 8.72 0.36 0.36 39.6 1.84 1.84 54.3 3.6 10.2 87.1 103 13

Wed-26 341.6 0.0 291.1 0.0 0.0 11.4 0.0 279.7 279.7 7.4 7.6 396 5.7 5.7 310 3 3 7.72 0.39 0.39 41.0 2.09 2.09 58.4 3.9 < 0.01 10.3 89.8 101 19

Thu-27 746.9 0.0 381.0 83.4 0.0 12.0 0.0 285.6 285.6 7.5 7.6 7.6 396 73.3 4.4 4.4 286 103 2 2 6.62 5.00 0.34 0.34 30.2 33.0 1.13 1.13 48.9 40.0 3.0 0.02 10.0 66.0 71.6 93.6 2.0 15

Fri-28 389.9 0.0 321.5 0.0 0.0 12.5 0.0 309.0 309.0 7.5 7.4 284 4.4 4.4 327 2 2 7.22 0.29 0.29 37.0 1.07 1.07 55.0 3.0 8.81 71.2 80.1 10

Sat-29 351.1 0.0 287.3 0.0 0.0 11.5 0.0 275.8 275.8 7.6 7.6 288 3.8 3.8 263 2 2 7.57 0.35 0.35 37.8 1.87 1.87 58.4 3.6 10.2 75.1 87.1 10

Sun-30 482.4 0.0 282.7 5.0 0.0 12.0 0.0 265.7 265.7 7.6 7.8 7.7 268 98.7 2.6 2.6 298 413 2 2 7.42 9.48 0.39 0.39 38.3 41.9 1.41 1.41 56.6 56.4 3.1 0.46 11.7 74.6 79.2 89.6 3.8 10

Average 513.8 5.3 331.2 27.4 0.0 11.9 0.0 291.9 291.9 7.6 7.6 --- 7.5 376 90.5 --- --- 5.3 5.3 292 161 --- --- 3.2 3.2 7.50 6.04 --- --- 0.40 0.40 32.5 35.4 --- --- 2.91 2.91 --- --- --- 50.8 42.4 --- 4.8 < 0.01 0.14 --- 10.3 83.8 78.2 --- 95.2 ---

Minimum 336.5 0.0 282.7 0.0 0.0 10.5 0.0 265.7 265.7 7.3 7.4 --- 7.4 268 44.8 --- --- 2.6 2.6 179 53 --- --- 2 2 5.12 3.11 --- --- 0.26 0.26 15.6 20.5 --- --- 0.22 0.22 --- --- --- 31.8 24.8 --- 1.5 < 0.01 0.02 --- 5.73 46.2 47.4 --- 60.1 2.6 0.2 --- 4

Maximum 1,586.2 150.0 633.8 337.9 0.0 12.9 0.0 336.5 336.5 7.7 7.8 --- 7.8 636 188 --- --- 9.2 9.2 368 413 --- --- 5 5 9.28 9.80 --- --- 0.78 0.78 42.7 48.9 --- --- 5.08 5.08 --- --- --- 62.6 57.8 --- 7.2 < 0.01 0.54 --- 13.4 120 124 --- 111 2.8 3.8 --- 31

GeoMean --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 2.7 1.2 --- 12.2

TOTAL --- 160 9,937 822 0 357 0 8,758 8,758 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

AEP Alberta Environment & Parks

Trina Manning M.Sc.; P.Eng. Jeff Charrois  PhD

Senior Manager, WWTP Operations Senior Manager, Analytical Operations

EPT Usage YTD (hr) % Usage YTD

76.9Digested Sludge: Total Monthly Volume (ML)

E. coli  (Counts/100 mL)

100% 290 290 100%

RAW Untreated Influent into the plant

Untreated wastewater from collection system

Influent, screened at the Headworks Diversion Structure

PE Primary Effluent from conventional primaries

PE 30 Primary Effluent from conventional primaries discharged via Outfall 30

EPT Enhanced Primary Treatment

INFs

INF

* Contact Laboratory for information about the quality assurance associated with the results

Total Bypass (hr) EPT Usage (hr) % Usage Total Bypass YTD (hr)

Gold Bar Wastewater Treatment Plant 
Plant Performance Report

June 2024
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Appendix A – Monthly Plant Performance Reports

Prasad, Ayesha
Stamp

Prasad, Ayesha
Stamp



INFs FEC FE

Mon-01 477.2 0.0 296.3 6.4 0.0 12.0 0.0 277.9 277.9 7.6 7.9 7.5 300 88 4.8 4.8 275 146 2 2 7.26 6.10 0.39 0.39 36.7 37.7 2.12 2.12 52.7 43.6 3.8 0.02 11.6 80.3 83.9 87.6 3.2 8

Tue-02 366.1 0.0 290.2 0.0 0.0 11.4 0.0 278.8 278.8 7.5 7.7 336 4.1 4.1 336 < 2 < 2 6.97 0.42 0.42 37.6 2.04 2.04 51.9 3.7 12.2 84.3 87.8 19

Wed-03 1,648.4 23.3 691.5 348.9 0.1 11.5 0.0 331.0 331.0 7.2 7.4 7.3 404 58 3.5 3.5 169 97 2 2 4.33 3.61 0.32 0.32 11.9 24.8 1.13 1.13 21.9 27.5 2.6 < 0.01 0.28 6.57 37.6 59.3 73.6 1.6 0.2 13

Thu-04 420.4 0.0 329.8 4.6 0.0 12.1 0.0 313.1 313.1 7.7 7.8 7.4 356 61 3.0 3.0 286 86 < 2 < 2 6.82 4.82 0.26 0.26 32.8 37.5 1.92 1.92 43.2 44.2 3.3 0.03 9.93 84.2 105 83.5 1.7 10

Fri-05 364.7 0.0 311.4 0.0 0.0 11.9 0.0 299.5 299.5 7.5 7.7 360 3.9 3.9 311 2 2 7.36 0.33 0.33 34.5 2.49 2.49 54.1 4.0 7.27 101 97.8 14

Sat-06 357.5 0.0 295.6 0.0 0.0 12.0 0.0 283.6 283.6 7.7 7.6 360 3.4 3.4 278 2 2 6.09 0.27 0.27 35.6 1.98 1.98 49.5 3.5 10.6 87.7 101 11

Sun-07 360.2 0.0 292.6 0.0 0.0 12.2 0.0 280.4 280.4 7.6 7.7 371 3.6 3.6 330 3 3 8.16 0.33 0.33 38.4 1.78 1.78 62.1 3.7 11.6 82.9 92.8 8

Mon-08 366.4 0.0 305.0 0.0 0.0 12.1 0.0 292.9 292.9 7.7 7.6 369 5.2 5.2 308 3 3 8.13 0.42 0.42 35.0 3.18 3.18 62.8 5.1 9.25 89.5 92.6 9

Tue-09 356.1 0.0 301.7 0.0 0.0 12.4 0.0 289.3 289.3 7.7 7.6 354 5.6 5.6 292 3 3 8.61 0.50 0.50 33.0 3.57 3.57 54.9 5.6 7.37 90.7 95.6 2.2 16

Wed-10 356.4 0.0 300.3 0.0 0.0 11.7 0.0 288.6 288.6 7.6 7.6 368 3.9 3.9 325 3 3 8.58 0.41 0.41 34.3 2.48 2.48 59.7 4.4 < 0.01 9.19 84.8 96.2 16

Thu-11 369.0 0.0 299.3 0.0 0.0 11.4 0.0 287.9 287.9 7.6 7.6 424 4.8 4.8 285 2 2 9.28 0.39 0.39 34.1 1.12 1.12 62.1 2.9 10.6 83.4 94.4 2.3 12

Fri-12 358.2 0.0 296.0 0.0 0.0 11.4 0.0 284.6 284.6 7.6 7.6 396 4.6 4.6 326 2 2 8.73 0.40 0.40 36.5 0.94 0.94 60.1 2.7 11.2 92.6 90.7 10

Sat-13 325.7 0.0 292.2 0.0 0.0 12.3 0.0 279.9 279.9 7.6 7.6 440 4.8 4.8 322 3 3 8.52 0.36 0.36 35.6 0.66 0.66 60.0 2.3 10.6 87.8 92.4 8

Sun-14 354.7 0.0 288.4 0.0 0.0 12.6 0.0 275.8 275.8 7.6 7.6 380 5.0 5.0 320 3 3 8.55 0.37 0.37 36.0 0.77 0.77 62.1 2.4 11.0 89.8 86.8 11

Mon-15 344.2 0.0 290.5 0.0 0.0 12.0 0.0 278.5 278.5 7.7 7.6 456 4.9 4.9 337 3 3 9.26 0.35 0.35 33.6 0.98 0.98 63.7 2.7 9.9 83.7 89.7 4.3 13

Tue-16 348.3 0.0 289.6 0.0 0.0 12.6 0.0 277.0 277.0 7.7 7.6 440 4.3 4.3 283 3 3 9.16 0.34 0.34 33.0 0.88 0.88 64.5 2.5 10.2 86.7 94.3 10

Wed-17 354.1 0.0 286.2 0.0 0.0 12.6 0.0 273.6 273.6 7.7 7.7 404 3.8 3.8 311 2 2 8.14 0.55 0.55 31.6 1.47 1.47 55.7 2.9 < 0.01 8.86 90.9 94.0 7

Thu-18 350.0 0.0 293.5 0.0 0.0 11.9 0.0 281.6 281.6 7.7 7.6 400 4.4 4.4 335 3 3 7.90 0.42 0.42 32.4 1.01 1.01 49.7 2.4 9.82 87.9 94.4 6

Fri-19 345.0 0.0 295.4 0.0 0.0 12.0 0.0 283.4 283.4 7.5 7.8 436 4.9 4.9 262 3 3 8.06 0.67 0.67 30.6 0.57 0.57 50.4 1.9 10.2 87.3 97.0 11

Sat-20 337.4 0.0 285.7 0.0 0.0 11.7 0.0 274.0 274.0 7.6 7.6 428 4.4 4.4 334 2 2 7.67 0.35 0.35 31.2 0.44 0.44 49.4 1.6 10.6 80.9 94.8 7

Sun-21 377.5 0.0 294.8 0.0 0.0 11.9 0.0 282.9 282.9 7.7 7.7 456 3.9 3.9 277 2 2 7.72 0.31 0.31 30.6 0.80 0.80 48.9 2.0 10.6 75.4 90.6 9

Mon-22 350.7 0.0 303.1 0.0 0.0 11.8 0.0 291.3 291.3 7.6 7.7 464 4.2 4.2 316 < 2 < 2 7.98 0.34 0.34 30.2 0.76 0.76 49.7 2.4 9.68 85.7 88.5 5

Tue-23 345.7 0.0 294.6 0.0 0.0 11.2 0.0 283.4 283.4 7.7 7.6 488 4.0 4.0 341 2 2 7.94 0.35 0.35 31.1 0.59 0.59 53.0 2.1 9.21 87.2 94.9 10

Wed-24 328.0 0.0 284.5 0.0 0.0 12.3 0.0 272.2 272.2 7.6 7.8 448 4.5 4.5 219 2 2 7.64 0.32 0.32 31.8 0.64 0.64 54.2 2.3 0.11 10.5 88.6 92.1 9

Thu-25 486.5 0.0 312.1 7.8 0.0 12.5 0.0 291.8 291.8 7.5 7.5 7.5 532 112 4.4 4.4 312 318 3 3 7.89 10.9 0.34 0.34 30.3 54.2 0.46 0.46 55.2 71.1 2.2 0.04 9.67 87.1 85.8 92.1 2.2 13

Fri-26 728.1 0.0 373.8 45.1 0.0 12.3 0.0 316.4 316.4 7.6 7.4 7.4 428 81 5.5 5.5 299 130 3 3 6.66 5.13 0.39 0.39 25.8 27.9 0.55 0.55 44.9 37.7 2.6 0.02 7.11 71.1 71.3 85.2 3.6 24

Sat-27 632.4 0.0 361.1 37.9 0.0 13.3 0.0 309.9 309.9 7.6 7.5 7.4 360 47 3.9 3.9 321 119 3 3 5.81 4.55 0.31 0.31 26.0 27.0 1.28 1.28 40.3 36.6 2.9 0.01 7.96 68.6 70.8 77.9 3.4 12

Sun-28 357.9 0.0 283.9 0.0 0.0 12.8 0.0 271.1 271.1 7.7 7.5 468 4.1 4.1 357 3 3 8.33 0.26 0.26 31.9 1.42 1.42 58.1 3.0 9.45 81.3 84.3 7

Mon-29 344.8 0.0 291.0 0.0 0.0 12.0 0.0 279.0 279.0 7.7 7.5 460 5.8 5.8 277 2 2 8.29 0.33 0.33 32.1 1.32 1.32 57.3 3.1 10.0 91.4 86.3 8

Tue-30 336.4 0.0 286.6 0.0 0.0 12.1 0.0 274.5 274.5 7.5 7.5 508 6.6 6.6 329 2 2 8.40 0.42 0.42 33.0 1.14 1.14 58.2 3.0 11.4 91.1 93.8 5

Wed-31 333.0 0.0 284.9 0.0 0.0 11.8 0.0 273.1 273.1 7.7 7.6 492 5.0 5.0 313 2 2 8.45 0.38 0.38 32.8 1.32 1.32 59.2 3.5 < 0.01 11.3 90.7 94.9 10

Average 425.2 0.8 313.0 14.5 0.0 12.1 0.0 286.4 286.4 7.6 7.6 --- 7.6 416 74 --- --- 4.5 4.5 303 149 --- --- 2.5 2.5 7.83 5.85 --- --- 0.37 0.37 32.3 34.9 --- --- 1.35 1.35 --- --- --- 53.9 43.5 --- 3.0 0.03 0.07 --- 9.85 84.3 79.4 --- 90.9

Minimum 325.7 0.0 283.9 0.0 0.0 11.2 0.0 271.1 271.1 7.2 7.4 --- 7.3 300 47 --- --- 3.0 3.0 169 86 --- --- < 2 < 2 4.33 3.61 --- --- 0.26 0.26 11.9 24.8 --- --- 0.44 0.44 --- --- --- 21.9 27.5 --- 1.6 < 0.01 0.01 --- 6.57 37.6 59.3 --- 73.6 2.2 1.6 0.2 5

Maximum 1,648.4 23.3 691.5 348.9 0.1 13.3 0.0 331.0 331.0 7.7 7.9 --- 7.8 532 112 --- --- 6.6 6.6 357 318 --- --- 3 3 9.28 10.9 --- --- 0.67 0.67 38.4 54.2 --- --- 3.57 3.57 --- --- --- 64.5 71.1 --- 5.6 0.11 0.28 --- 12.2 101 105 --- 101 4.3 3.6 0.2 24

GeoMean --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 2.8 2.5 0.2 10

TOTAL --- 23 9,702 451 0 374 0 8,877 8,877 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

AEP Alberta Environment & Parks

Trina Manning M.Sc.; P.Eng. Jeff Charrois  PhD

Senior Manager, WWTP Operations Senior Manager, Analytical Operations
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Gold Bar Wastewater Treatment Plant 
Plant Performance Report

July 2024
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80.5Digested Sludge: Total Monthly Volume (ML)

E. coli  (Counts/100 mL)

100% 327 327 100%

RAW Untreated Influent into the plant

Untreated wastewater from collection system

Influent, screened at the Headworks Diversion Structure

PE Primary Effluent from conventional primaries

PE 30 Primary Effluent from conventional primaries discharged via Outfall 30

EPT Enhanced Primary Treatment

INFs

INF

* Contact Laboratory for information about the quality assurance associated with the results

Total Bypass (hr) EPT Usage (hr)
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Appendix A – Monthly Plant Performance Reports

Prasad, Ayesha
Stamp

Prasad, Ayesha
Stamp



INFs FEC FE

Thu-01 330.7 0.0 278.7 0.0 0.0 13.2 0.0 265.5 265.5 7.8 7.6 468 4.8 4.8 276 2 2 8.91 0.36 0.36 33.3 1.64 1.64 59.7 3.6 11.9 92 98 7

Fri-02 324.9 0.0 277.2 0.0 0.0 13.1 0.0 264.1 264.1 7.7 7.5 452 3.1 3.1 358 2 2 8.65 0.35 0.35 29.3 1.52 1.52 59.8 3.4 12.6 86 99 12

Sat-03 317.1 0.0 273.4 0.0 0.0 12.9 0.0 260.5 260.5 7.8 7.6 384 4.4 4.4 315 < 2 < 2 8.56 0.37 0.37 29.5 1.21 1.21 56.1 3.2 11.5 87 99 11

Sun-04 1,492.7 0.6 295.9 22.6 0.0 12.3 0.0 261.0 261.0 7.7 7.9 7.5 464 113 3.5 3.5 309 276 3 3 7.95 8.79 0.32 0.32 30.9 44.6 0.98 0.98 53.6 62.3 2.6 0.09 13.3 84 83.8 95 3.0 6

Mon-05 1,674.9 150.0 621.0 260.2 0.0 12.7 0.0 348.1 348.1 7.5 7.3 7.3 380 85 5.2 5.2 181 44 2 2 4.53 1.92 0.34 0.34 13.3 11.4 0.96 0.96 25.7 15.0 2.3 0.52 8.7 45 32.7 72 1.0 0.7 18

Tue-06 379.2 0.0 313.5 0.0 0.0 12.8 0.0 300.7 300.7 7.7 7.4 460 4.0 4.0 321 3 3 6.53 0.41 0.41 28.9 1.83 1.83 44.3 3.1 11.6 87 79 37

Wed-07 384.4 0.0 295.4 0.0 0.0 13.2 0.0 282.2 282.2 7.7 7.5 408 4.0 4.0 308 3 3 7.71 0.35 0.35 28.5 1.21 1.21 49.0 2.8 < 0.01 8.3 88 87 13

Thu-08 336.7 0.0 291.1 0.0 0.0 12.2 0.0 278.9 278.9 7.7 7.6 376 4.1 4.1 302 2 2 7.70 0.32 0.32 29.7 1.12 1.12 45.6 2.7 10.1 92 93 11

Fri-09 338.6 0.0 289.2 0.0 0.0 12.4 0.0 276.8 276.8 7.7 7.5 452 3.7 3.7 307 3 3 7.48 0.33 0.33 28.4 1.15 1.15 48.2 2.7 11.3 92 95 16

Sat-10 339.1 0.0 279.4 0.0 0.0 12.4 0.0 267.0 267.0 7.7 7.5 432 4.5 4.5 314 3 3 9.40 0.38 0.38 29.5 0.98 0.98 55.9 2.5 11.6 86 95 14

Sun-11 390.8 0.0 278.9 0.0 0.0 12.5 0.0 266.4 266.4 7.7 7.5 456 4.6 4.6 310 3 3 9.04 0.49 0.49 29.8 1.08 1.08 54.4 2.9 12.0 80 90 6

Mon-12 344.0 0.0 289.0 0.0 0.0 12.3 0.0 276.7 276.7 7.8 7.6 480 7.1 7.1 341 4 4 7.87 0.45 0.45 28.9 1.01 1.01 47.8 2.6 11.7 84 87 11

Tue-13 927.8 0.0 355.8 47.0 0.0 12.5 0.0 296.3 296.3 7.5 7.5 7.6 568 55 7.7 7.7 307 87 3 3 7.85 4.11 0.48 0.48 23.6 26.8 0.64 0.64 48.3 37.3 2.4 0.09 9.9 72 64.0 88 1.5 6

Wed-14 354.9 0.0 295.6 0.0 0.0 12.9 0.0 282.7 282.7 7.6 7.5 440 6.3 6.3 253 3 3 10.7 0.38 0.38 36.1 0.77 0.77 70.5 2.5 < 0.01 11.6 93 86 4

Thu-15 834.9 0.0 308.3 25.7 0.0 12.2 0.0 270.4 270.4 7.6 7.7 7.5 432 106 4.8 4.8 299 178 3 3 7.91 0.57 0.54 0.54 33.8 35.2 0.83 0.83 55.9 3.9 2.9 0.04 12.0 83 69.2 96 3.4 9

Fri-16 1,024.8 0.0 440.7 99.5 0.0 12.2 0.0 329.0 329.0 7.4 7.3 7.5 326 68 6.3 6.3 216 63 3 3 5.30 2.96 0.37 0.37 23.2 16.9 0.70 0.70 37.1 20.1 2.2 0.04 8.4 59 42.4 78 1.1 6

Sat-17 407.7 0.0 316.1 0.0 0.0 12.2 0.0 303.9 303.9 7.6 7.5 408 4.4 4.4 302 3 3 7.15 0.33 0.33 32.5 1.12 1.12 50.5 2.5 10.5 74 81 28

Sun-18 353.1 0.0 288.5 0.0 0.0 12.3 0.0 276.2 276.2 7.6 7.5 366 4.7 4.7 220 3 3 7.89 0.30 0.30 35.5 1.14 1.14 53.6 2.6 11.3 79 82 13

Mon-19 488.9 0.0 302.1 9.1 0.0 12.3 0.0 280.7 280.7 7.5 7.7 7.7 420 64 4.6 4.6 328 184 2 2 7.49 7.69 0.31 0.31 32.8 38.0 1.18 1.18 52.8 50.4 2.7 0.04 10.4 81 84.9 87 1.9 10

Tue-20 375.3 0.0 294.7 1.1 0.0 10.6 0.0 283.0 283.0 7.7 7.9 7.6 412 83 4.7 4.7 326 102 3 3 7.69 6.62 0.30 0.30 33.7 35.9 1.22 1.22 60.3 49.4 3.5 0.03 12.0 81 81.3 88 4.3 4.1 11

Wed-21 340.8 0.0 287.6 0.0 0.0 11.0 0.0 276.6 276.6 7.6 7.7 468 4.4 4.4 331 3 3 8.78 0.33 0.33 34.6 1.25 1.25 63.2 3.2 < 0.01 12.2 92 89 16

Thu-22 330.0 0.0 281.6 0.0 0.0 10.2 0.0 271.4 271.4 7.6 7.9 420 4.1 4.1 337 2 2 8.83 0.32 0.32 36.6 1.75 1.75 65.8 3.9 13.8 91 92 8

Fri-23 348.8 0.0 290.9 0.0 0.0 10.7 0.0 280.2 280.2 7.8 7.6 400 3.1 3.1 318 2 2 8.11 0.30 0.30 35.2 1.01 1.01 63.1 2.9 13.8 89 93 9

Sat-24 658.2 0.0 324.4 16.2 0.0 11.4 0.0 296.8 296.8 7.7 7.8 7.6 380 95 4.6 4.6 365 205 2 2 7.19 6.29 0.31 0.31 32.0 36.2 0.71 0.71 55.6 52.8 2.8 0.05 11.2 80 79.0 88 3.9 4

Sun-25 923.2 0.0 423.3 83.1 0.0 10.9 0.0 329.3 329.3 7.4 7.3 7.4 349 69 4.5 4.5 225 52 3 3 5.26 3.71 0.34 0.34 23.0 21.8 1.37 1.37 41.9 27.7 3.0 0.03 9.5 64 50.2 71 3.0 14

Mon-26 355.7 0.0 304.3 0.0 0.0 11.2 0.0 293.1 293.1 7.6 7.5 408 5.0 5.0 286 3 3 7.46 0.33 0.33 34.7 1.99 1.99 57.3 3.5 12.1 91 79 12

Tue-27 551.7 0.0 299.8 7.0 0.0 11.7 0.0 281.1 281.1 7.5 7.8 7.5 460 96 5.1 5.1 329 188 3 3 8.59 7.08 0.33 0.33 37.5 42.4 1.68 1.68 58.2 57.7 3.4 0.10 12.2 89 97.1 97 8.0 9.0 19

Wed-28 534.1 0.0 342.2 30.1 0.0 11.7 0.0 300.4 300.4 7.5 7.7 7.5 468 71 4.3 4.3 287 99 < 2 < 2 7.42 4.96 0.34 0.34 30.9 41.9 0.85 0.85 54.2 53.1 2.3 < 0.01 0.02 11.6 83 88.6 94 5.4 20

Thu-29 371.2 0.0 299.0 0.0 0.0 12.0 0.0 287.0 287.0 7.5 7.4 428 5.0 5.0 292 3 3 7.59 0.33 0.33 37.3 0.59 0.59 61.2 2.3 11.8 91 91 11

Fri-30 338.1 0.0 290.1 0.0 0.0 11.8 0.0 278.3 278.3 7.7 7.5 420 4.9 4.9 325 2 2 7.42 0.19 0.19 37.9 0.79 0.79 58.6 2.2 12.8 87 100 14

Sat-31 349.6 0.0 278.0 0.0 0.0 11.8 0.0 266.2 266.2 7.6 7.5 448 4.3 4.3 353 3 3 7.19 0.43 0.43 40.0 0.92 0.92 60.9 2.7 13.1 82 99 9

Average 533.0 4.9 316.3 19.4 0.0 12.1 0.0 284.9 284.9 7.6 7.6 --- 7.5 427 82 --- --- 4.7 4.7 301 134 --- --- 2.7 2.7 7.75 4.97 --- --- 0.36 0.36 31.3 31.9 --- --- 1.14 1.14 --- --- --- 53.8 39.1 --- 2.8 < 0.01 0.09 --- 11.4 83 70.3 --- 89

Minimum 317.1 0.0 273.4 0.0 0.0 10.2 0.0 260.5 260.5 7.4 7.3 --- 7.3 326 55 --- --- 3.1 3.1 181 44 --- --- < 2 < 2 4.53 0.57 --- --- 0.19 0.19 13.3 11.4 --- --- 0.59 0.59 --- --- --- 25.7 3.9 --- 2.2 < 0.01 0.02 --- 8.3 45 32.7 --- 71 4.3 1.0 0.7 4

Maximum 1,674.9 150.0 621.0 260.2 0.0 13.2 0.0 348.1 348.1 7.8 7.9 --- 7.9 568 113 --- --- 7.7 7.7 365 276 --- --- 4 4 10.7 8.79 --- --- 0.54 0.54 40.0 44.6 --- --- 1.99 1.99 --- --- --- 70.5 62.3 --- 3.9 < 0.01 0.52 --- 13.8 93 97.1 --- 100 8.0 9.0 0.7 37

GeoMean --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 5.9 2.8 0.7 11

TOTAL --- 151 9,806 602 0 374 0 8,831 8,831 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

AEP Alberta Environment & Parks

Trina Manning M.Sc.; P.Eng. Jeff Charrois  PhD

Senior Manager, WWTP Operations Senior Manager, Analytical Operations

EPT Usage YTD (hr) % Usage YTD

71.1Digested Sludge: Total Monthly Volume (ML)

E. coli  (Counts/100 mL)

100% 379 379 100%

RAW Untreated Influent into the plant

Untreated wastewater from collection system

Influent, screened at the Headworks Diversion Structure

PE Primary Effluent from conventional primaries

PE 30 Primary Effluent from conventional primaries discharged via Outfall 30

EPT Enhanced Primary Treatment

INFs

INF

* Contact Laboratory for information about the quality assurance associated with the results

Total Bypass (hr) EPT Usage (hr) % Usage Total Bypass YTD (hr)

Gold Bar Wastewater Treatment Plant 
Plant Performance Report

August 2024
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Appendix A – Monthly Plant Performance Reports

Prasad, Ayesha
Stamp

Prasad, Ayesha
Stamp



INFs FEC FE

Sun-01 349.4 0.0 276.9 0.0 0.0 11.8 0.0 265.1 265.1 7.7 7.5 464 3.5 3.5 290 2 2 8.85 0.37 0.37 37.6 1.02 1.02 61.6 3.0 13.3 84 94 9

Mon-02 582.1 0.0 294.9 11.3 0.0 12.4 0.0 271.2 271.2 7.5 7.8 7.5 552 95 4.2 4.2 344 236 3 3 8.96 7.00 0.34 0.34 35.2 42.4 1.46 1.46 59.9 53.7 3.3 0.09 13.3 83 83 91 4.8 170

Tue-03 553.7 0.0 309.5 5.5 0.0 13.1 0.0 290.9 290.9 7.5 7.7 7.4 348 44 3.6 3.6 226 96 3 3 8.13 5.06 0.38 0.38 35.9 32.6 1.08 1.08 62.4 46.9 3.1 0.03 12.0 89 75 89 2.1 16

Wed-04 349.8 0.0 285.4 0.0 0.0 12.3 0.0 273.1 273.1 7.6 7.6 308 4.1 4.1 309 3 3 8.21 0.34 0.34 40.6 0.88 0.88 61.8 2.8 < 0.01 13.1 88 99 25

Thu-05 341.6 0.0 286.3 0.0 0.0 10.4 0.0 275.9 275.9 7.5 7.5 316 3.9 3.9 299 3 3 7.75 0.26 0.26 41.1 0.93 0.93 60.6 2.7 14.2 90 101 17

Fri-06 336.9 0.0 288.1 0.0 0.0 10.3 0.0 277.8 277.8 7.5 7.6 297 4.8 4.8 287 4 4 8.05 0.35 0.35 39.2 0.93 0.93 61.2 2.8 13.4 87 101 55

Sat-07 349.0 0.0 282.8 0.0 0.0 11.5 0.0 271.3 271.3 7.5 7.5 316 4.3 4.3 252 3 3 8.26 0.36 0.36 38.5 1.11 1.11 61.4 3.1 12.9 83 100 28

Sun-08 410.2 0.0 286.7 0.0 0.0 12.2 0.0 274.5 274.5 7.5 7.5 292 4.3 4.3 306 3 3 7.99 0.41 0.41 35.5 1.73 1.73 61.3 3.8 12.4 87 92 13

Mon-09 365.5 0.0 288.4 0.0 0.0 13.1 0.0 275.3 275.3 7.6 7.5 388 4.4 4.4 294 3 3 7.46 0.30 0.30 39.1 1.65 1.65 57.0 3.2 12.0 108 88 16

Tue-10 343.0 0.0 281.2 0.0 0.0 12.7 0.0 268.5 268.5 7.5 7.4 372 4.4 4.4 262 3 3 7.83 0.33 0.33 40.4 1.00 1.00 56.1 2.8 13.6 101 99 4.0 7

Wed-11 354.5 0.0 280.1 0.0 0.0 12.7 0.0 267.4 267.4 7.6 7.6 332 5.3 5.3 292 3 3 7.32 0.30 0.30 37.9 0.82 0.82 50.9 2.2 < 0.01 14.2 96 98 10

Thu-12 594.3 0.0 345.7 30.9 0.0 12.4 0.0 302.4 302.4 7.5 7.6 7.4 336 55 5.4 5.4 236 109 3 3 6.89 6.79 0.37 0.37 32.6 41.4 0.79 0.79 46.6 47.7 2.7 0.03 12.9 87 86 93 3.6 2.3 5

Fri-13 337.3 0.0 285.2 0.0 0.0 11.9 0.0 273.3 273.3 7.6 7.4 348 5.6 5.6 294 3 3 7.20 0.41 0.41 39.1 0.74 0.74 52.9 2.4 13.9 92 93 10

Sat-14 568.8 0.0 306.1 22.7 0.0 12.6 0.0 270.8 270.8 7.6 7.7 7.5 320 95 6.0 6.0 301 169 3 3 7.50 7.59 0.50 0.50 37.7 40.5 2.00 2.00 57.7 58.0 3.7 0.03 13.5 84 94 99 4.4 9

Sun-15 474.6 0.0 299.5 11.9 0.0 13.3 0.0 274.3 274.3 7.4 7.6 7.4 284 71 6.2 6.2 306 160 3 3 8.00 6.78 0.40 0.40 38.4 40.5 2.51 2.51 61.4 51.5 4.6 0.03 11.6 77 78 88 3.1 10

Mon-16 412.1 0.0 292.5 2.3 0.0 13.1 0.0 277.1 277.1 7.5 7.8 7.5 460 74 5.5 5.5 257 154 4 4 8.46 6.06 0.37 0.37 40.2 35.1 2.51 2.51 59.8 50.4 4.6 0.02 11.5 83 77 90 2.8 9

Tue-17 340.6 0.0 283.0 0.0 0.0 12.4 0.0 270.6 270.6 7.6 7.5 304 5.5 5.5 204 3 3 8.64 0.38 0.38 41.1 2.64 2.64 67.3 5.0 11.8 83 99 10

Wed-18 338.9 0.0 283.5 0.0 0.0 12.6 0.0 270.9 270.9 7.5 7.6 304 6.1 6.1 281 4 4 8.37 0.43 0.43 41.9 3.27 3.27 64.5 6.1 < 0.01 10.6 84 99 15

Thu-19 332.1 0.0 278.2 0.0 0.0 12.1 0.0 266.1 266.1 7.7 7.5 340 6.2 6.2 315 4 4 8.72 0.42 0.42 44.3 3.26 3.26 70.3 6.0 11.4 86 102 38

Fri-20 349.1 0.0 287.9 0.0 0.0 12.2 0.0 275.7 275.7 7.5 7.5 312 6.8 6.8 300 4 4 8.48 0.40 0.40 42.1 2.64 2.64 66.6 5.2 12.1 77 100 19

Sat-21 352.3 0.0 273.8 0.0 0.0 12.4 0.0 261.4 261.4 7.5 7.6 292 6.0 6.0 316 4 4 9.90 0.41 0.41 44.4 2.54 2.54 73.0 4.9 13.1 82 99 12

Sun-22 591.0 0.0 298.4 24.9 0.0 13.1 0.0 260.4 260.4 7.6 7.6 7.6 364 98 6.0 6.0 322 158 4 4 8.96 6.33 0.43 0.43 31.5 38.4 2.93 2.93 66.9 57.7 5.4 0.05 12.8 70 79 93 2.8 10

Mon-23 410.6 0.0 284.1 2.2 0.0 4.8 0.0 277.1 277.1 7.5 7.7 7.6 396 54 6.4 6.4 302 94 3 3 8.42 3.89 0.39 0.39 40.0 34.2 2.03 2.03 62.0 44.1 4.3 0.02 11.3 81 76 86 2.0 10

Tue-24 345.0 0.0 272.2 0.0 0.0 0.0 0.0 272.2 272.2 7.6 7.5 420 5.9 5.9 299 4 4 9.55 0.42 0.42 41.9 1.95 1.95 69.3 4.1 12.1 82 95 20

Wed-25 341.3 0.0 277.9 0.0 0.0 0.0 0.0 277.9 277.9 7.6 7.5 348 6.9 6.9 321 4 4 9.68 1.04 1.04 38.8 1.58 1.58 67.9 3.9 < 0.01 13.5 82 96 27

Thu-26 1,121.1 0.0 418.9 81.7 0.0 4.0 0.0 333.2 333.2 7.4 7.5 7.5 348 61 7.0 7.0 239 71 3 3 6.39 4.06 0.65 0.65 23.4 21.3 0.96 0.96 44.6 31.2 3.1 0.12 9.7 50 52 82 4.5 27

Fri-27 355.5 0.0 294.0 0.0 0.0 13.2 0.0 280.8 280.8 7.5 7.5 320 5.8 5.8 270 3 3 9.59 0.45 0.45 38.0 1.65 1.65 65.3 3.9 12.3 82 80 14

Sat-28 375.2 0.0 276.2 0.0 0.0 12.5 0.0 263.7 263.7 7.5 7.4 276 4.9 4.9 269 3 3 9.38 0.41 0.41 39.9 2.33 2.33 67.5 4.6 13.3 87 90 16

Sun-29 375.2 0.0 284.2 0.0 0.0 12.2 0.0 272.0 272.0 7.5 7.5 300 5.9 5.9 301 4 4 9.02 0.42 0.42 31.7 3.76 3.76 66.3 6.0 13.2 80 88 12

Mon-30 395.9 0.0 287.2 0.0 0.0 12.7 0.0 274.5 274.5 7.6 7.5 300 6.2 6.2 294 4 4 9.33 0.47 0.47 39.3 5.53 5.53 67.5 7.5 11.3 85 91 13

Average 427.5 0.0 293.0 6.4 0.0 11.0 0.0 275.5 275.5 7.5 7.7 --- 7.5 345 72 --- --- 5.4 5.4 286 139 --- --- 3.3 3.3 8.38 5.95 --- --- 0.42 0.42 38.2 36.3 --- --- 1.94 1.94 --- --- --- 61.7 49.0 --- 4.0 < 0.01 0.05 --- 12.5 84 78 --- 94 ---

Minimum 332.1 0.0 272.2 0.0 0.0 0.0 0.0 260.4 260.4 7.4 7.5 --- 7.4 276 44 --- --- 3.5 3.5 204 71 --- --- 2 2 6.39 3.89 --- --- 0.26 0.26 23.4 21.3 --- --- 0.74 0.74 --- --- --- 44.6 31.2 --- 2.2 < 0.01 0.02 --- 9.7 50 52 --- 80 3.6 2.0 --- 5

Maximum 1,121.1 0.0 418.9 81.7 0.0 13.3 0.0 333.2 333.2 7.7 7.8 --- 7.6 552 98 --- --- 7.0 7.0 344 236 --- --- 4 4 9.90 7.59 --- --- 1.04 1.04 44.4 42.4 --- --- 5.53 5.53 --- --- --- 73.0 58.0 --- 7.5 < 0.01 0.12 --- 14.2 108 94 --- 102 4.0 4.8 --- 170

GeoMean --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 3.8 3.0 --- 16

TOTAL --- 0 8,789 193 0 330 0 8,265 8,265 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

AEP Alberta Environment & Parks

Trina Manning M.Sc.; P.Eng. Jeff Charrois  PhD

Senior Manager, WWTP Operations Senior Manager, Analytical Operations

EPT Usage YTD (hr) % Usage YTD

69.9Digested Sludge: Total Monthly Volume (ML)

E. coli  (Counts/100 mL)

100% 411 411 100%

RAW Untreated Influent into the plant

Untreated wastewater from collection system

Influent, screened at the Headworks Diversion Structure

PE Primary Effluent from conventional primaries

PE 30 Primary Effluent from conventional primaries discharged via Outfall 30

EPT Enhanced Primary Treatment

INFs

INF

* Contact Laboratory for information about the quality assurance associated with the results

Total Bypass (hr) EPT Usage (hr) % Usage Total Bypass YTD (hr)

Gold Bar Wastewater Treatment Plant 
Plant Performance Report

September 2024
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Appendix A – Monthly Plant Performance Reports

Prasad, Ayesha
Stamp

Prasad, Ayesha
Stamp



INFs FEC FE

Tue-01 451.3 0.0 276.3 0.0 0.0 11.8 0.0 264.5 264.5 7.6 7.5 268 5.5 5.5 275 4 4 9.08 0.40 0.40 39.7 3.85 3.85 66.7 6.3 11.60 92 96 16

Wed-02 358.8 0.0 272.9 0.0 0.0 11.5 0.0 261.4 261.4 7.5 7.5 308 5.6 5.6 351 4 4 9.51 0.42 0.42 39.6 3.34 3.34 63.6 5.7 < 0.01 11.8 90 96 42

Thu-03 346.4 0.0 276.4 0.0 0.0 13.1 0.0 263.3 263.3 7.6 7.5 328 5.3 5.3 364 4 4 8.99 0.50 0.50 38.7 2.65 2.65 63.1 4.4 12.2 90 94 18

Fri-04 346.2 0.0 279.3 0.0 0.0 11.5 0.0 267.8 267.8 7.5 7.5 306 5.3 5.3 278 4 4 9.12 0.39 0.39 38.6 1.36 1.36 63.1 3.3 13.3 85 94 20

Sat-05 339.3 0.0 273.5 0.0 0.0 11.8 0.0 261.7 261.7 7.5 7.6 314 4.2 4.2 360 4 4 8.79 0.38 0.38 38.7 1.79 1.79 61.4 3.9 12.7 80 95 14

Sun-06 376.5 0.0 274.8 0.0 0.0 12.1 0.0 262.7 262.7 7.6 7.4 304 5.2 5.2 317 4 4 8.15 0.37 0.37 37.8 2.46 2.46 55.7 4.2 13.3 77 89 9

Mon-07 359.2 0.0 277.7 0.0 0.0 12.1 0.0 265.6 265.6 7.6 7.5 420 5.1 5.1 280 4 4 7.95 0.33 0.33 37.1 2.78 2.78 55.3 4.2 11.7 82 84 8

Tue-08 332.7 0.0 274.7 0.0 0.0 11.6 0.0 263.1 263.1 7.6 7.6 308 4.6 4.6 349 < 2 < 2 8.40 0.33 0.33 38.2 2.68 2.68 55.8 4.1 10.6 79 105 4.0 12

Wed-09 343.1 0.0 278.7 0.0 0.0 10.9 0.0 267.8 267.8 7.6 7.5 400 4.6 4.6 298 3 3 8.40 0.36 0.36 36.4 1.81 1.81 55.4 3.3 0.01 12.7 81 96 8

Thu-10 350.3 0.0 278.3 0.0 0.0 13.5 0.0 264.8 264.8 7.7 7.5 320 4.0 4.0 346 3 3 8.70 0.37 0.37 37.7 2.04 2.04 56.7 3.7 12.3 71 92 3.8 11

Fri-11 344.0 0.0 275.5 0.0 0.0 12.8 0.0 262.7 262.7 7.6 7.7 288 4.9 4.9 349 3 3 8.73 0.38 0.38 37.0 2.17 2.17 60.1 4.3 11.4 74 90 13

Sat-12 368.4 0.0 271.1 0.0 0.0 13.1 0.0 258.0 258.0 7.6 7.5 288 3.5 3.5 316 3 3 8.86 0.34 0.34 36.7 2.40 2.40 58.7 4.0 9.8 68 93 3

Sun-13 367.6 0.0 270.2 0.0 0.0 12.5 0.0 257.7 257.7 7.6 7.6 284 4.2 4.2 334 3 3 7.29 0.35 0.35 37.9 2.94 2.94 60.2 4.7 9.8 69 89 16

Mon-14 379.6 0.0 271.2 0.0 0.0 11.5 0.0 259.7 259.7 7.6 7.6 360 4.9 4.9 446 3 3 8.61 0.32 0.32 38.6 3.26 3.26 66.5 5.0 9.9 76 84 16

Tue-15 357.4 0.0 268.8 0.0 0.0 12.9 0.0 255.9 255.9 7.5 7.5 332 4.1 4.1 385 3 3 8.87 0.28 0.28 37.1 3.98 3.98 62.1 6.1 8.7 80 85 17

Wed-16 356.5 0.0 269.9 0.0 0.0 13.1 0.0 256.8 256.8 7.5 7.7 396 3.3 3.3 312 4 4 9.11 0.48 0.48 32.1 2.60 2.60 60.7 4.8 < 0.01 10.2 76 92 12

Thu-17 391.9 0.0 282.1 0.0 0.0 12.9 0.0 269.2 269.2 7.5 7.5 348 4.3 4.3 329 3 3 8.96 0.30 0.30 33.7 1.58 1.58 63.2 3.3 9.8 74 87 22

Fri-18 373.3 0.0 274.3 0.0 0.0 13.3 0.0 261.0 261.0 7.6 7.5 348 4.9 4.9 320 3 3 9.45 0.30 0.30 38.2 0.84 0.84 65.0 2.5 9.8 69 87 6

Sat-19 344.8 0.0 277.0 0.0 0.0 13.3 0.0 263.7 263.7 7.5 7.6 376 4.8 4.8 329 3 3 9.62 0.29 0.29 37.2 2.02 2.02 71.2 3.9 10.2 77 86 4

Sun-20 435.6 0.0 279.8 10.6 0.0 13.7 0.0 255.5 255.5 7.8 7.5 7.6 356 344 4.3 4.3 341 244 3 3 9.94 8.25 0.27 0.27 35.9 47.9 2.94 2.94 66.7 68.3 4.5 < 0.01 10.0 75 80 87 2.6 7

Mon-21 433.0 0.0 282.7 1.2 0.0 13.2 0.0 268.3 268.3 7.7 7.8 7.5 292 164 2.6 2.6 289 162 3 3 8.56 7.67 0.26 0.26 36.2 39.1 2.29 2.29 58.8 53.7 4.2 0.02 9.8 82 82 85 18.0 12

Tue-22 348.6 0.0 270.9 0.0 0.0 13.3 0.0 257.6 257.6 7.6 7.5 416 4.8 4.8 330 3 3 9.18 0.33 0.33 34.8 3.72 3.72 56.6 6.0 8.2 83 84 35

Wed-23 336.8 0.0 270.8 0.0 0.0 12.9 0.0 257.9 257.9 7.8 7.6 376 5.1 5.1 325 3 3 9.54 0.31 0.31 36.0 3.52 3.52 61.5 5.6 < 0.01 8.5 87 86 14

Thu-24 342.7 0.0 274.4 0.0 0.0 12.9 0.0 261.5 261.5 7.5 7.5 400 4.5 4.5 312 3 3 9.40 0.33 0.33 35.4 4.34 4.34 60.3 6.5 9.1 82 84 16

Fri-25 323.8 0.0 275.1 0.0 0.0 12.8 0.0 262.3 262.3 7.5 7.5 368 3.2 3.2 348 2 2 8.73 0.34 0.34 31.5 3.53 3.53 62.4 6.2 9.6 83 86 15

Sat-26 347.9 0.0 269.5 0.0 0.0 12.6 0.0 256.9 256.9 7.6 7.5 388 4.4 4.4 318 2 2 9.02 0.34 0.34 32.1 4.07 4.07 64.0 7.0 10.0 85 89 8

Sun-27 361.3 0.0 274.7 0.0 0.0 12.8 0.0 261.9 261.9 7.6 7.5 423 4.5 4.5 344 3 3 8.86 0.33 0.33 35.1 4.40 4.40 66.5 6.8 10.3 80 83 6

Mon-28 373.5 0.0 279.5 0.0 0.0 12.4 0.0 267.1 267.1 7.7 7.5 404 5.0 5.0 311 < 2 < 2 8.60 0.33 0.33 34.8 3.39 3.39 61.9 5.7 9.7 84 80 9

Tue-29 465.0 0.0 276.8 0.0 0.0 11.3 0.0 265.5 265.5 7.5 7.5 400 4.4 4.4 322 2 2 9.26 0.29 0.29 33.7 1.61 1.61 58.7 3.9 9.4 83 86 7

Wed-30 593.2 0.0 277.6 0.0 0.0 12.3 0.0 265.3 265.3 7.6 7.4 436 4.1 4.1 335 2 2 9.53 0.29 0.29 39.7 2.30 2.30 62.2 3.9 < 0.01 10.7 83 86 8

Thu-31 348.3 0.0 272.8 0.0 0.0 12.4 0.0 260.4 260.4 7.7 7.5 428 5.0 5.0 318 3 3 9.29 0.32 0.32 40.3 3.23 3.23 61.8 5.1 11.3 82 87 4

Average 374.1 0.0 275.1 0.4 0.0 12.5 0.0 262.2 262.2 7.6 7.7 --- 7.5 354 254 --- --- 4.5 4.5 330 203 --- --- 3.1 3.1 8.92 7.96 --- --- 0.34 0.34 36.7 43.5 --- --- 2.77 2.77 --- --- --- 61.5 61.0 --- 4.7 0.01 0.01 --- 10.6 80 81 --- 89 ---

Minimum 323.8 0.0 268.8 0.0 0.0 10.9 0.0 255.5 255.5 7.5 7.5 --- 7.4 268 164 --- --- 2.6 2.6 275 162 --- --- < 2 < 2 7.29 7.67 --- --- 0.26 0.26 31.5 39.1 --- --- 0.84 0.84 --- --- --- 55.3 53.7 --- 2.5 < 0.01 < 0.01 --- 8.2 68 80 --- 80 3.8 2.6 --- 3

Maximum 593.2 0.0 282.7 10.6 0.0 13.7 0.0 269.2 269.2 7.8 7.8 --- 7.7 436 344 --- --- 5.6 5.6 446 244 --- --- 4 4 9.94 8.25 --- --- 0.50 0.50 40.3 47.9 --- --- 4.40 4.40 --- --- --- 71.2 68.3 --- 7.0 0.01 0.02 --- 13.3 92 82 --- 105 4.0 18.0 --- 42

GeoMean --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 3.9 6.9 --- 11

TOTAL --- 0 8,527 12 0 388 0 8,128 8,128 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

AEP Alberta Environment & Parks

Trina Manning M.Sc.; P.Eng. Jeff Charrois  PhD

Senior Manager, WWTP Operations Senior Manager, Analytical Operations

EPT Usage YTD (hr) % Usage YTD

71.1Digested Sludge: Total Monthly Volume (ML)

E. coli  (Counts/100 mL)

100% 419 419 100%

RAW Untreated Influent into the plant

Untreated wastewater from collection system

Influent, screened at the Headworks Diversion Structure

PE Primary Effluent from conventional primaries

PE 30 Primary Effluent from conventional primaries discharged via Outfall 30

EPT Enhanced Primary Treatment

INFs

INF

* Contact Laboratory for information about the quality assurance associated with the results

Total Bypass (hr) EPT Usage (hr) % Usage Total Bypass YTD (hr)

Gold Bar Wastewater Treatment Plant 
Plant Performance Report

October 2024

Liquid Stream Quality
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Appendix A – Monthly Plant Performance Reports

Prasad, Ayesha
Stamp

Prasad, Ayesha
Stamp



68.3

INFs FEC FE

Fri-01 376.4 0.0 268.0 0.0 0.0 13.2 0.0 254.8 254.8 7.7 7.5 437 4.4 4.4 326 3 3 8.87 0.30 0.30 40.7 3.19 3.19 52.6 4.4 11.6 83.1 86.4 7

Sat-02 362.1 0.0 275.7 0.0 0.0 12.2 0.0 263.5 263.5 7.6 7.5 392 4.0 4.0 327 3 3 8.18 0.65 0.65 38.7 3.61 3.61 48.8 4.9 11.6 79.5 86.2 8

Sun-03 368.4 0.0 291.6 0.0 0.0 12.3 0.0 279.3 279.3 7.6 7.4 400 3.5 3.5 274 2 2 8.81 0.42 0.42 39.6 3.52 3.52 54.9 4.7 11.4 90.0 83.4 6

Mon-04 356.5 0.0 284.9 0.0 0.0 13.4 0.0 271.5 271.5 7.7 7.5 408 4.2 4.2 309 3 3 8.51 0.29 0.29 38.8 2.84 2.84 59.8 4.6 10.6 83.5 79.1 12

Tue-05 347.8 0.0 285.8 0.0 0.0 13.5 0.0 272.3 272.3 7.5 7.4 376 3.5 3.5 307 2 2 8.35 0.29 0.29 38.2 2.10 2.10 51.2 3.3 10.4 104 95.2 4

Wed-06 343.1 0.0 278.2 0.0 0.0 12.9 0.0 265.3 265.3 7.8 7.4 676 3.5 3.5 376 3 3 10.1 0.26 0.26 38.4 2.70 2.70 67.3 4.0 < 0.01 11.1 88.1 103 6

Thu-07 334.9 0.0 270.3 0.0 0.0 12.6 0.0 257.7 257.7 7.6 7.4 436 3.6 3.6 354 3 3 10.1 0.32 0.32 38.1 2.66 2.66 63.6 4.5 10.9 84.1 90.5 10

Fri-08 335.3 0.0 272.9 0.0 0.0 13.7 0.0 259.2 259.2 7.6 7.4 444 3.1 3.1 389 3 3 9.81 0.32 0.32 39.4 2.84 2.84 63.0 4.3 11.4 89.9 92.0 2

Sat-09 358.5 0.0 271.3 0.0 0.0 13.8 0.0 257.5 257.5 7.6 7.5 392 2.6 2.6 331 3 3 9.27 0.33 0.33 40.4 3.08 3.08 59.5 4.8 11.1 80.5 92.5 9

Sun-10 327.4 0.0 275.0 0.0 0.0 12.3 0.0 262.7 262.7 7.7 7.6 400 4.4 4.4 316 3 3 10.1 0.33 0.33 39.2 3.41 3.41 64.9 5.2 12.2 79.8 86.4 6

Mon-11 360.9 0.0 269.6 0.0 0.0 12.7 0.0 256.9 256.9 7.5 7.5 364 3.8 3.8 354 4 4 10.3 0.32 0.32 44.0 3.67 3.67 71.3 5.0 12.6 83.9 82.7 8

Tue-12 333.3 0.0 274.2 0.0 0.0 12.4 0.0 261.8 261.8 7.6 7.5 288 4.4 4.4 310 4 4 9.29 0.33 0.33 41.0 2.88 2.88 63.4 4.2 12.1 86.2 81.6 4

Wed-13 342.9 0.0 272.6 0.0 0.0 12.6 0.0 260.0 260.0 7.5 7.5 360 3.1 3.1 324 3 3 8.53 0.27 0.27 39.4 2.46 2.46 56.1 3.5 < 0.01 12.0 86.3 88.9 6

Thu-14 317.0 0.0 271.2 0.0 0.0 12.7 0.0 258.5 258.5 7.5 7.4 304 4.3 4.3 341 4 4 8.92 0.31 0.31 40.6 2.30 2.30 57.0 3.7 12.1 83.6 89.4 4

Fri-15 402.9 0.0 283.0 0.0 0.0 12.8 0.0 270.2 270.2 7.5 7.4 340 4.3 4.3 319 3 3 8.31 0.33 0.33 41.0 2.54 2.54 57.8 3.9 12.0 94.2 91.0 3.2 6

Sat-16 354.2 0.0 269.6 0.0 0.0 12.7 0.0 256.9 256.9 7.6 7.5 316 4.3 4.3 239 3 3 9.00 0.30 0.30 42.1 2.96 2.96 57.7 4.6 12.2 78.8 98.9 6

Sun-17 373.3 0.0 275.3 0.0 0.0 12.0 0.0 263.3 263.3 7.6 7.5 340 4.8 4.8 340 3 3 8.66 0.38 0.38 40.7 3.14 3.14 57.6 4.7 11.8 75.5 82.6 6

Mon-18 355.3 0.0 280.3 0.0 0.0 11.9 0.0 268.4 268.4 7.6 7.4 320 3.9 3.9 322 3 3 9.21 0.28 0.28 39.0 2.88 2.88 57.8 4.8 11.1 82.0 78.9 6

Tue-19 338.9 0.0 273.7 0.0 0.0 11.6 0.0 262.1 262.1 7.6 7.4 324 3.4 3.4 364 2 2 9.07 0.30 0.30 40.2 3.04 3.04 63.2 4.6 11.8 90.7 85.5 7

Wed-20 343.8 0.0 273.1 0.0 0.0 11.9 0.0 261.2 261.2 7.5 7.4 408 4.3 4.3 332 2 2 9.27 0.31 0.31 39.8 2.97 2.97 64.9 4.7 < 0.01 10.5 82.9 88.6 8

Thu-21 324.4 0.0 268.9 0.0 0.0 11.9 0.0 257.0 257.0 7.7 7.5 336 3.7 3.7 302 2 2 9.14 0.31 0.31 40.7 2.43 2.43 64.3 4.1 10.6 84.9 85.3 7

Fri-22 334.7 0.0 273.1 0.0 0.0 12.1 0.0 261.0 261.0 7.5 7.5 300 2.9 2.9 329 2 2 8.42 0.32 0.32 38.0 1.68 1.68 60.7 3.3 9.4 102 91.7 2.9 4

Sat-23 344.6 0.0 273.0 0.0 0.0 12.3 0.0 260.7 260.7 7.5 7.5 324 3.9 3.9 326 < 2 < 2 8.50 0.28 0.28 40.1 1.83 1.83 62.6 3.7 7.8 103 103 6

Sun-24 366.7 0.0 276.0 0.0 0.0 13.0 0.0 263.0 263.0 7.6 7.5 284 3.5 3.5 292 3 3 8.08 0.29 0.29 32.0 2.77 2.77 58.5 4.5 7.6 94.6 101 6

Mon-25 350.0 0.0 280.1 0.0 0.0 12.1 0.0 268.0 268.0 7.5 7.5 276 4.6 4.6 275 3 3 7.92 0.27 0.27 37.6 2.13 2.13 57.6 3.8 7.0 101 95.2 12

Tue-26 340.8 0.0 275.0 0.0 0.0 11.6 0.0 263.4 263.4 7.5 7.6 320 3.5 3.5 363 3 3 8.28 0.26 0.26 35.7 1.20 1.20 57.7 3.3 6.8 107 108 7

Wed-27 688.0 0.0 276.8 0.0 0.0 12.7 0.0 264.1 264.1 7.5 7.6 328 3.7 3.7 364 3 3 8.42 0.27 0.27 36.7 1.46 1.46 56.2 3.4 < 0.01 6.6 102 111 6

Thu-28 688.8 0.0 278.0 0.0 0.0 13.0 0.0 265.0 265.0 7.5 7.6 380 3.0 3.0 352 3 3 8.31 0.28 0.28 38.9 1.64 1.64 57.3 3.4 6.9 99.7 110 6

Fri-29 344.7 0.0 279.1 0.0 0.0 11.5 0.0 267.6 267.6 7.6 7.5 277 3.9 3.9 317 3 3 8.12 0.28 0.28 34.6 1.85 1.85 55.8 3.6 7.3 95.9 104 9

Sat-30 346.0 0.0 270.2 0.0 0.0 11.7 0.0 258.5 258.5 7.6 7.6 332 3.1 3.1 334 3 3 8.12 0.27 0.27 38.0 2.67 2.67 63.5 4.4 7.7 90.5 101 8

Average 372.1 0.0 275.6 0.0 0.0 12.5 0.0 263.0 263.0 7.6 --- --- 7.5 363 --- --- --- 3.8 3.8 327 --- --- --- 3 3 8.87 --- --- --- 0.32 0.32 39.1 --- --- --- 2.62 2.62 --- --- --- 59.6 --- --- 4.2 < 0.01 --- --- 10.3 89.6 --- --- 92.4 ---

Minimum 317.0 0.0 268.0 0.0 0.0 11.5 0.0 254.8 254.8 7.5 --- --- 7.4 276 --- --- --- 2.6 2.6 239 --- --- --- < 2 < 2 7.92 --- --- --- 0.26 0.26 32.0 --- --- --- 1.20 1.20 --- --- --- 48.8 --- --- 3.3 < 0.01 --- --- 6.6 75.5 --- --- 78.9 2.9 --- --- 2

Maximum 688.8 0.0 291.6 0.0 0.0 13.8 0.0 279.3 279.3 7.8 --- --- 7.6 676 --- --- --- 4.8 4.8 389 --- --- --- 4 4 10.3 --- --- --- 0.65 0.65 44.0 --- --- --- 3.67 3.67 --- --- --- 71.3 --- --- 5.2 < 0.01 --- --- 12.6 107 --- --- 111 3.2 --- --- 12

GeoMean --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 3.0 --- --- 6

TOTAL --- 0 8,267 0 0 375 0 7,891 7,891 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

AEP Alberta Environment & Parks

Trina Manning M.Sc.; P.Eng. Jeff Charrois  PhD

Senior Manager, WWTP Operations Senior Manager, Analytical Operations

EPT Usage YTD (hr) % Usage YTD

Digested Sludge: Total Monthly Volume (ML)

E. coli  (Counts/100 mL)

100% 419 419 100%

RAW Untreated Influent into the plant

Untreated wastewater from collection system

Influent, screened at the Headworks Diversion Structure

PE Primary Effluent from conventional primaries

PE 30 Primary Effluent from conventional primaries discharged via Outfall 30

EPT Enhanced Primary Treatment

INFs

INF

* Contact Laboratory for information about the quality assurance associated with the results

Total Bypass (hr) EPT Usage (hr) % Usage Total Bypass YTD (hr)

Gold Bar Wastewater Treatment Plant 
Plant Performance Report

November 2024
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Appendix A – Monthly Plant Performance Reports

Prasad, Ayesha
Stamp

Prasad, Ayesha
Stamp



INFs FEC FE

Sun-01 366.3 0.0 272.5 0.0 0.0 12.2 0.0 260.3 260.3 7.5 7.5 320 4.2 4.2 357 3 3 8.08 0.26 0.26 37.9 3.13 3.13 67.0 4.4 8.85 91.3 93.5 6

Mon-02 359.4 0.0 277.8 0.0 0.0 11.8 0.0 266.0 266.0 7.6 7.5 328 3.1 3.1 339 < 2 < 2 8.19 0.21 0.21 40.4 2.14 2.14 64.5 3.6 7.88 110 93.4 7

Tue-03 443.4 0.0 309.8 5.2 0.0 11.7 0.0 292.9 292.9 7.4 7.6 7.6 352 210 3.4 3.4 360 178 3 3 7.73 4.61 0.21 0.21 33.5 35.3 1.66 1.66 53.1 47.5 3.3 0.05 7.29 255 450 154 1.5 1

Wed-04 382.4 0.0 278.2 0.0 0.0 12.1 0.0 266.1 266.1 7.5 7.5 320 3.7 3.7 272 2 2 7.70 0.20 0.20 38.7 1.52 1.52 61.3 3.0 < 0.01 7.15 141 239 7

Thu-05 390.5 0.0 277.3 0.0 0.0 13.2 0.0 264.1 264.1 7.6 7.4 288 2.7 2.7 293 3 3 9.00 0.22 0.22 37.1 1.63 1.63 56.8 3.1 8.26 250 171 5

Fri-06 391.5 0.0 301.5 0.0 0.0 13.4 0.0 288.1 288.1 7.6 7.5 296 2.8 2.8 280 2 2 8.55 0.25 0.25 34.1 1.70 1.70 58.0 3.1 7.73 334 294 9

Sat-07 497.4 0.0 303.5 9.0 0.0 13.4 0.0 281.1 281.1 7.5 7.5 7.4 344 144 3.0 3.0 371 204 2 2 8.66 6.20 0.24 0.24 32.3 30.3 1.89 1.89 54.8 47.0 3.4 0.04 7.28 250 367 304 2.7 8

Sun-08 490.0 0.0 330.8 13.4 0.0 13.2 0.0 304.2 304.2 7.4 7.4 7.3 252 168 3.0 3.0 316 239 2 2 7.59 5.97 0.18 0.18 30.5 36.6 1.70 1.70 49.6 53.5 3.1 0.02 7.31 333 387 311 1.6 6

Mon-09 370.2 0.0 287.5 0.3 0.0 13.0 0.0 274.2 274.2 7.5 7.5 291 3.3 3.3 307 < 2 < 2 8.26 0.21 0.21 35.2 1.32 1.32 54.5 2.4 7.01 175 284 0.8 7

Tue-10 339.6 0.0 270.6 0.0 0.0 12.1 0.0 258.5 258.5 7.4 7.5 280 2.7 2.7 286 2 2 7.61 0.19 0.19 30.9 1.17 1.17 50.8 2.5 7.16 119 193 5

Wed-11 329.7 0.0 270.8 0.0 0.0 12.1 0.0 258.7 258.7 7.5 7.5 332 2.4 2.4 352 2 2 8.09 0.21 0.21 38.1 1.32 1.32 48.8 2.4 < 0.01 8.01 133 145 5

Thu-12 367.3 0.0 272.0 0.0 0.0 12.3 0.0 259.7 259.7 7.6 7.5 292 2.7 2.7 298 2 2 8.94 0.22 0.22 39.6 1.46 1.46 53.1 2.7 8.66 142 155 5

Fri-13 322.5 0.0 271.3 0.0 0.0 13.2 0.0 258.1 258.1 7.6 7.5 292 3.1 3.1 294 2 2 9.91 0.24 0.24 41.4 3.68 3.68 55.8 5.1 12.3 137 149 9

Sat-14 358.6 0.0 275.6 0.0 0.0 13.3 0.0 262.3 262.3 7.5 7.5 340 3.5 3.5 315 2 2 7.39 0.24 0.24 36.7 1.34 1.34 54.5 2.6 10.3 121 149 7

Sun-15 356.1 0.0 274.8 0.0 0.0 13.3 0.0 261.5 261.5 7.5 7.5 396 2.9 2.9 326 2 2 7.72 0.25 0.25 36.8 1.30 1.30 54.7 2.8 10.0 103 123 5

Mon-16 349.3 0.0 279.4 0.0 0.0 12.6 0.0 266.8 266.8 7.6 7.6 316 3.0 3.0 305 2 2 8.08 0.21 0.21 39.5 1.44 1.44 53.8 2.6 9.32 109 110 6

Tue-17 327.9 0.0 276.0 0.0 0.0 13.5 0.0 262.5 262.5 7.5 7.5 396 3.4 3.4 323 2 2 9.74 0.28 0.28 41.2 1.85 1.85 60.4 3.4 11.0 105 117 2.4 6

Wed-18 328.2 0.0 272.2 0.0 0.0 12.9 0.0 259.3 259.3 7.6 7.4 371 3.6 3.6 353 2 2 10.00 0.24 0.24 41.2 2.09 2.09 62.1 3.3 < 0.01 11.8 105 114 6

Thu-19 321.4 0.0 273.0 0.0 0.0 12.9 0.0 260.1 260.1 7.5 7.5 272 3.3 3.3 365 3 3 9.67 0.29 0.29 42.5 2.13 2.13 60.6 3.4 11.1 109 109 2.9 12

Fri-20 318.1 0.0 278.5 0.0 0.0 12.9 0.0 265.6 265.6 7.7 7.5 328 3.8 3.8 352 3 3 9.67 0.27 0.27 41.3 1.89 1.89 58.8 3.3 11.6 126 110 6

Sat-21 347.7 0.0 276.0 0.0 0.0 13.2 0.0 262.8 262.8 7.5 7.5 316 3.9 3.9 336 3 3 9.32 0.25 0.25 42.4 1.69 1.69 64.0 3.1 11.2 148 130 6

Sun-22 346.6 0.0 272.1 0.0 0.0 13.3 0.0 258.8 258.8 7.6 7.4 324 3.7 3.7 322 3 3 9.57 0.26 0.26 44.6 2.00 2.00 64.0 3.5 10.8 134 143 8

Mon-23 340.2 0.0 276.6 0.0 0.0 12.7 0.0 263.9 263.9 7.6 7.5 312 2.9 2.9 307 3 3 9.49 0.25 0.25 42.8 1.73 1.73 60.2 2.9 11.2 167 138 7

Tue-24 364.8 0.0 280.7 0.0 0.0 13.0 0.0 267.7 267.7 7.5 7.5 312 3.8 3.8 339 3 3 9.36 0.27 0.27 41.0 1.91 1.91 63.1 3.5 10.4 186 167 9

Wed-25 329.6 0.0 253.3 0.0 0.0 12.8 0.0 240.5 240.5 7.6 7.5 391 3.6 3.6 308 3 3 10.10 0.22 0.22 44.9 1.83 1.83 66.3 3.1 < 0.01 10.0 146 170 9

Thu-26 319.9 0.0 250.7 0.0 0.0 12.2 0.0 238.5 238.5 7.6 7.4 368 3.5 3.5 328 < 2 < 2 10.30 0.21 0.21 45.2 1.90 1.90 66.0 3.1 12.2 105 128 6

Fri-27 355.1 0.0 267.1 0.0 0.0 12.4 0.0 254.7 254.7 7.5 7.4 368 2.9 2.9 343 3 3 9.59 0.27 0.27 38.4 2.09 2.09 61.5 3.4 13.1 138 113 5

Sat-28 341.9 0.0 266.7 0.0 0.0 12.2 0.0 254.5 254.5 7.6 7.5 386 3.5 3.5 297 2 2 10.40 0.22 0.22 43.8 2.08 2.08 59.7 3.3 11.9 115 132 9

Sun-29 335.2 0.0 265.2 0.0 0.0 12.9 0.0 252.3 252.3 7.6 7.5 328 3.3 3.3 351 3 3 3.93 0.27 0.27 41.3 1.99 1.99 10.0 3.3 12.0 99 110 9

Mon-30 338.5 0.0 271.4 0.0 0.0 11.8 0.0 259.6 259.6 7.6 7.6 312 3.8 3.8 258 3 3 9.39 0.26 0.26 41.0 1.94 1.94 58.5 3.3 12.0 101 100 12

Tue-31 365.9 0.0 279.9 0.0 0.0 12.0 0.0 267.9 267.9 7.5 7.6 296 4.1 4.1 299 2 2 9.75 0.28 0.28 40.7 1.95 1.95 58.5 3.4 10.8 95 105 12

Average 361.1 0.0 277.8 0.9 0.0 12.7 0.0 264.2 264.2 7.5 7.5 --- 7.5 326 174 --- --- 3.3 3.3 321 207 --- --- 2.4 2.4 8.77 5.59 --- --- 0.24 0.24 39.2 34.1 --- --- 1.85 1.85 --- --- --- 56.9 49.3 --- 3.2 < 0.01 0.04 --- 9.86 151 401 --- 157 ---

Minimum 318.1 0.0 250.7 0.0 0.0 11.7 0.0 238.5 238.5 7.4 7.4 --- 7.3 252 144 --- --- 2.4 2.4 258 178 --- --- < 2 < 2 3.93 4.61 --- --- 0.18 0.18 30.5 30.3 --- --- 1.17 1.17 --- --- --- 10.0 47.0 --- 2.4 < 0.01 0.02 --- 7.01 91.3 367 --- 93.4 2.4 0.8 --- 1

Maximum 497.4 0.0 330.8 13.4 0.0 13.5 0.0 304.2 304.2 7.7 7.6 --- 7.6 396 210 --- --- 4.2 4.2 371 239 --- --- 3 3 10.40 6.20 --- --- 0.29 0.29 45.2 36.6 --- --- 3.68 3.68 --- --- --- 67.0 53.5 --- 5.1 < 0.01 0.05 --- 13.1 334 450 --- 311 2.9 2.7 --- 12

GeoMean --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 2.6 1.5 --- 6.6

TOTAL --- 0 8,613 28 0 394 0 8,191 8,191 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

AEP Alberta Environment & Parks

Trina Manning M.Sc.; P.Eng. Jeff Charrois  PhD

Senior Manager, WWTP Operations Senior Manager, Analytical Operations
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FEC

FEC

MPN

UV-disinfected, discharged via OUTFALL 10OUTFALL 10

EPE Enhanced Primary Effluent

Final Effluent from secondary treatment process (with biological nutrient removal). Pre-Ultraviolet 
disinfection. INS Insufficient Sample

Most Probable Number

EPEPS Enhanced Primary Effluent Pump Station NR No Result

FE NS No Sample

OUTFALL 20 Combined Bypass (RAW + PE + EPE)

OUTFALL 30 Combined Bypass (INF + INFS + PE30 + EPE)

MPW Membrane Product Water (Effluent re-use water)

ML Megalitre (1,000,000 Litre)

% Usage Total Bypass YTD (hr)

Gold Bar Wastewater Treatment Plant 
Plant Performance Report
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TP (mg/L)

Effluent

EPT Usage YTD (hr) % Usage YTD

64.4Digested Sludge: Total Monthly Volume (ML)

E. coli  (Counts/100 mL)

100% 439 439 100%

RAW Untreated Influent into the plant

Untreated wastewater from collection system

Influent, screened at the Headworks Diversion Structure

PE Primary Effluent from conventional primaries

PE 30 Primary Effluent from conventional primaries discharged via Outfall 30

EPT Enhanced Primary Treatment

INFs

INF

* Contact Laboratory for information about the quality assurance associated with the results

Total Bypass (hr) EPT Usage (hr)
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Appendix B ï WWTP Chemicals 
  



WŀƴǳŀǊȅCŜōǊǳŀǊȅaŀǊŎƘ !ǇǊƛƭaŀȅ WǳƴŜ Wǳƭȅ !ǳƎǳǎǘ{ŜǇǘŜƳōŜǊhŎǘƻōŜǊbƻǾŜƳōŜǊ5ŜŎŜƳōŜǊ
м л л л л л л л л л л л л
н л л л л л л л л л л л л
о л л л л л л л л л л л л
п л л л л л л л л л л л л
р л л л л л л л л л л л л
с л мтм л л л л л рс л л л л
т л л л л л л л ус л л л л
у л л л л л л л л л л л л
ф л л л л л л л л л л л л
мл л л л л л л л л л л л л
мм л л л л л л л л л л л л
мн л л л л л л л л л л л л
мо л л л л л л л л л л л л
мп л л л л л л л л л л л л
мр л л л л л л л л л л л л
мс л л л л л л л л л л л л
мт л л л л л л л л л л л л
му л л л л л л л л л л л л
мф л л л л л л л л л л л л
нл л л л л л л л л л л л л
нм л л л л л л л л л л л л
нн л л л л л л л л л л л л
но л л л л л л л л л л л л
нп л л л л л л л л л л л л
нр л л л л л л л л л л л л
нс л л л л л л л л л л л л
нт л л л л л л л л л л л л
ну л л л л л л л л л л л л
нф л л л л л л л л л л л л
ол л л л л л л л л л л л
ом л л л л л л л

¢ƻǘŀƭ όƪƎύ л мтм л л л л м мпн л л л л

нлнп {ŜŎƻƴŘŀǊȅ !ƭǳƳ ¦ǎŀƎŜ όƪƎ млл҈ύ

Appendix B – WWTP Chemicals



WŀƴǳŀǊȅCŜōǊǳŀǊȅaŀǊŎƘ !ǇǊƛƭaŀȅ WǳƴŜ Wǳƭȅ !ǳƎǳǎǘ{ŜǇǘŜƳōŜǊhŎǘƻōŜǊbƻǾŜƳōŜǊ5ŜŎŜƳōŜǊ
м л офп л л млмол л уум л л л л л
н л л л л л л л л мнун л л л
о л л л л л мопмп мспфн л мллн с л осрф
п л л л л л мнпмс мпрт мссу л л л л
р л л л нофу л мопо л тоот л л л ол
с л л л л олоо л л л л л л л
т л л л л мпсрн л л л л л л мсфп
у л л л л мутт пмсу л л л л л снсо
ф л л л л л л л л л л л пнф
мл л л сфрл л л л л л л л л л
мм л осот тмфс л л улму л л л л л л
мн л нфо сммо л л фсфм л л пмтп л л л
мо л л отлу л л нотт л рплс л л л л
мп л л рллс л л мфнс л л мтот л л л
мр л л тлмт л л л л мфрф мсфо ом л л
мс л л птфм л ммлру л л орсп офс л л л
мт л л пнфн л л мффр л л л л л л
му л л рмт л л л л л л л л л
мф л л л л опуф л л мснр л л л л
нл л л л л л л л псл л прсф л л
нм л л л л л л л л л прп л л
нн л л л л оуоф л л л ослу л л л
но млу л л л ммфо мнпн л л улс л л л
нп уо л л л л моуу л нлоф л л л л
нр л л л л л л ннсп омлн л л л л
нс л л л л пмно л ннсп л рнфр л л л
нт л л л л спс стср омут тро л л л л
ну л л л л л л л путн л л л л
нф л л л л л л л л л л л л
ол тмпу л ммотм л ррт л л л л л л
ом л л л л л л л

¢ƻǘŀƭ όƪƎύ тΣооу пΣонп прΣрфм моΣтсф рпΣлпм срΣолл нсΣрпр онΣтур мфΣффо рΣлсл л мнΣлтр

нлнп 9t¢ !ƭǳƳ ¦ǎŀƎŜ όƪƎ млл҈ύ

Appendix B – WWTP Chemicals



WŀƴǳŀǊȅCŜōǊǳŀǊȅaŀǊŎƘ !ǇǊƛƭaŀȅ WǳƴŜ Wǳƭȅ !ǳƎǳǎǘ{ŜǇǘŜƳōŜǊhŎǘƻōŜǊbƻǾŜƳōŜǊ5ŜŎŜƳōŜǊ
м л л л л мтм 0 о л л л л л
н л л л л л 0 л л п л л л
о л л л л л 47 сл л п л л мл
п л л л л л 42 р п л л л л
р л л л р л 4 л он л л л л
с л л л л р 0 л л л л л л
т л л л л см 0 л л л л л с
у л л л л с 12 л л л л л пр
ф л л л л л 0 л л л л л о
мл л л мр л л 0 л л л л л л
мм л мл мт л л 20 л л л л л л
мн л м мт л л 33 л л мн л л л
мо л л мм л л 8 л мр л л л л
мп л л мр л л 5 л л с л л л
мр л л нл л л 0 л с с л л л
мс л л мр л нп 0 л му м л л л
мт л л мо л л 6 л л л л л л
му л л м л л 0 л л л л л л
мф л л л л мл 0 л р л л л л
нл л л л л л 0 л н л мн л л
нм л л л л л 0 л л л м л л
нн л л л л мм 0 л л у л л л
но л л л л п 4 л л н л л л
нп л л л л л 4 л т л л л л
нр л л л л л 0 р му л л л л
нс л л л л мн 0 р л нт л л л
нт л л л л мммл22 мн н л л л л
ну л л л л ммнп0 л му л л л л
нф л л л л л 0 л л л л л л
ол мн л ол л 2 л л л л л л
ом л л л л л л л

¢ƻǘŀƭ όƪƎύ мн мм мнр ор нΣроф нлф фм мнт тл мо л сп

нлнп 9t¢ tƻƭȅƳŜǊ ¦ǎŀƎŜ όƪƎ млл҈ύ

Appendix B – WWTP Chemicals



WŀƴǳŀǊȅCŜōǊǳŀǊȅaŀǊŎƘ !ǇǊƛƭaŀȅ WǳƴŜ Wǳƭȅ !ǳƎǳǎǘ{ŜǇǘŜƳōŜǊhŎǘƻōŜǊbƻǾŜƳōŜǊ5ŜŎŜƳōŜǊ
м рс ст ро ро пф рс рн пп со пф рт рс
н рп со рт рс рф рф пф пп см рл рт рт
о рм сп рф рп ро рт пн рл сл рс ст рт
п ро см пт рс сп рп пл рм см сф тл сл
р ро рф пс рп сп ро по пм сп сп тм со
с ро рт рс рс рл пт пт оф сл сл пл со
т рм рс рс рт рф рл рл рф рф рс тф сс
у рл рс рп рн рл рп рп нм рт рм тт со
ф пф рт рп ру рп пт рр по пт рф тс рт
мл пм ро рп тл сл рл пр пм ос сп тп рт
мм по рм тл сп сс пс рл по рс см тс пф
мн пм нл рл сп сс оф рн пт рт см тс рл
мо оф рс рл сп сс ол рн рс см рс то рл
мп пл рт пт рф со оф рн сл сн рс тп рм
мр по рм рф рп сп пл рн см рф сл тп ро
мс пс рл сл сф рм пт пт ро рс ро то ро
мт по рс ро сс ст пт оф рп ру но тм пм
му по рс пс рт то пс пл рп пс сл тл ро
мф оф рф рт рс рт пс пп ро сл рф то ро
нл ос рп пп ро рп пт пф сл сл сп ос ро
нм пп рс пм рп рф пф пф сл сл сл рф ро
нн пф рф пп рс со рм рл рт см ро см рп
но рп рл пм ст сф рл рл рф рф от со рп
нп оп рм рм рт со пт рл см пу рт со сл
нр ом рл см рс рп пс рл рп рп ро рф см
нс рт рп рф рп рс пф пф ро рл пс сл рф
нт сл ст рм рл рс пф пт мп сс пт рф рс
ну со см ро пф сп рл пф пм тн см рт рс
нф ср ро рп рп рп рм пп рс сп сп рт рс
ол сс рп пт пт ро пф сл сл со рт рт
ом сф рс пф пм со сп сл

¢ƻǘŀƭ όƪƎύ мΣрмс мΣслр мΣспл мΣтмт мΣунм мΣппт мΣптф мΣррр мΣтос мΣтос мΣфрф мΣтом

нлнп 5!C tƻƭȅƳŜǊ ¦ǎŀƎŜ όƪƎ млл҈ύ

Appendix B – WWTP Chemicals



WŀƴǳŀǊȅCŜōǊǳŀǊȅaŀǊŎƘ !ǇǊƛƭaŀȅ WǳƴŜ Wǳƭȅ !ǳƎǳǎǘ{ŜǇǘŜƳōŜǊhŎǘƻōŜǊbƻǾŜƳōŜǊ5ŜŎŜƳōŜǊ
м офо тфс пмо срс ррт топ мнфт млтп сфр плф пфф поф
н пру уоп пол птл нтр урм млмл мллп фтт ртт рмт суф
о слп млпп нрн тлс руо тпс тпо млрс тпо рус ррл птт
п слу рто пум смм сфн фмо рлм фус тпп унн рно снт
р ртл нмл пом пфт срн уфп флл ффт тну сфу роо рно
с птн ппп олр ррс ппт тнп мллл улл упр ссс рфу сфф
т пнр омф пус рнр тор ртт усм фпр тмм рнс ртф рло
у отл орр смм рлн пмф флн туо сфм умф смп рто псп
ф опф рнф сол суп роу умп сон млут смр рфо руф ссу
мл олс рлф ртт туф топ ттл тпп фсу тоо срт рмф пнл
мм нсу ото урп рфт снм суф ууп ммтт стс пто рфс смо
мн олм ппф ссм руп тмс тус фсо тпл уон сфм рум тмо
мо нфр сом стл тфл млмс суо упф млом умм руу рмн псм
мп нпу оур сун отф урп стс фсп ссу улс оро сос тнс
мр омл рнт руо пфл ффо утт фнт рфс сол пло сон фст
мс орт срл стн тнн ффм млуо мннр роо урп рфо рлн тпп
мт онр осн срн рст мммп тпс млоф слт сфо тмп пос руо
му орл пол уом опн мнфн трт мнрс срп тпл псл роо млмс
мф пур ртр сол сфт ффт тмл млну сро снр рсу уоф усс
нл пнм псн рфу тсс млмт флр мппу рул сну рто тсу фпн
нм рмо пфп ррп сор ффф фмр трф тлн фоо рнп сфт млсс
нн пфп снм осп птф опм млто упу фпл ртн оуо уср ттф
но осл пму роф спр тмм ттп тфм трт пр нтф млру снл
нп омр пту мммм срр нрр млфл уту фнр л рсм ммуо тлф
нр плл сус рпф ссн тмл млоо улп млфм л пру пуф пфр
нс ноо ппр урм олн рлу мутс туф тфс пмф рпр трм рнт
нт оуп пфф поу птп тсл фрт сро усс плн рпо рлу рун
ну офф нсс пнф птс тнп млул унп умн роо рфо том рон
нф отт нсп пму пмф тнл фпм тфо млпт пмн рсс рмл ррф
ол опс ост ртс рсу сон утл уло офп рмн срм рум
ом ппф прн урр уто туу пнм рсф

¢ƻǘŀƭ ό[ύ мнΣмус мпΣснс мтΣрмф мтΣнрн ннΣофп нсΣнлу нтΣфоо нсΣотр муΣсмо мсΣфрм муΣфрт нлΣмрф

нлнп aŜƳōǊŀƴŜ .ƭŜŀŎƘ ¦ǎŀƎŜ ό[ ŀǎ ŘŜƭƛǾŜǊŜŘ мс҈ ǎƻŘƛǳƳ ƘȅǇƻŎƘƭƻǊƛǘŜ ǎƻƭǳǘƛƻƴύ

Appendix B – WWTP Chemicals



WŀƴǳŀǊȅCŜōǊǳŀǊȅaŀǊŎƘ !ǇǊƛƭaŀȅ WǳƴŜ Wǳƭȅ !ǳƎǳǎǘ{ŜǇǘŜƳōŜǊhŎǘƻōŜǊbƻǾŜƳōŜǊ5ŜŎŜƳōŜǊ
м л л л л л л сфно тлсп срфм моло л л
н л л л л л л сруф суоф смну онст л л
о л л л л л л рунл стсп сннт рнмм л л
п л л л л л нртс тмрс стот сорм рлто л л
р л л л л л пррс ррср срнт рфро рссп л л
с л л л л л рнсм тмрп спфр срмм рооо л л
т л л л л л слфр тмфо српн смфп ртон л л
у л л л л л спнф тмлу роут рутм сосо л л
ф л л л л л ртлр смпу срус рплн ртнп л л
мл л л л л л рмфу нтлс сроо псмн спнм л л
мм л л л л л сонл л софф рплт ссоп л л
мн л л л л л рфнл оунр спос нурн ртму л л
мо л л л л л суло рсфт ромп ссрл слтн л л
мп л л л л л сфлн румр срсл сотп снмр л л
мр л л л л л тнор рфом стун соуп сорр л л
мс л л л л л тмлр сслт смтм сосн слтс л л
мт л л л л л тмту срут снму смун рпну л л
му л л л л л сфтп сунс снрт ссмф прро л л
мф л л л л л тлмф ссмл мфст сфтс офмп л л
нл л л л л л сттп сспп л тллу понр л л
нм л л л л л сфмс сспн л сфсм ффт л л
нн л л л л л стуф оомл мфрр сууф л л л
но л л л л л сспо л пнот сфпм л л л
нп л л л л л сппл онтп пмсп трсм л л л
нр л л л л л рфмр пфоу пуор толп л л л
нс л л л л л суус рнпс рнмт рфмн л л л
нт л л л л л снур рпут ррто рмст л л л
ну л л л л л тнлф рпур рфтт сттм л л л
нф л л л л л тлпс рурф улус суум л л л
ол л л л л сстр рлмт ртпф пумл л л л
ом л л л сопо сррф л л

¢ƻǘŀƭ ό[ύ л л л л л мтлΣурп мсуΣрло мсфΣфон мурΣурм млсΣоту л л

нлнп hǎǘŀǊŀ aŀƎƴŜǎƛǳƳ /ƘƭƻǊƛŘŜ ¦ǎŀƎŜ ό[ ŀǎ ŘŜƭƛǾŜǊŜŘ ол҈ ƳŀƎƴŜǎƛǳƳ ŎƘƭƻǊƛŘŜ ǎƻƭǳǘƛƻƴύ

Appendix B – WWTP Chemicals



WŀƴǳŀǊȅCŜōǊǳŀǊȅaŀǊŎƘ !ǇǊƛƭaŀȅ WǳƴŜ Wǳƭȅ !ǳƎǳǎǘ{ŜǇǘŜƳōŜǊhŎǘƻōŜǊbƻǾŜƳōŜǊ5ŜŎŜƳōŜǊ
м л л л л л л ммфм уур уон мпм л л
н л л л л л л мммп млмо фрл мнн л л
о л л л л л л ммст фнп тут тро л л
п л л л л л пул мнрр урф ууп трл л л
р л л л л л усу мнсп уон ссп улм л л
с л л л л л флн мммт улф урф сфт л л
т л л л л л мллл мнпл фну улс упр л л
у л л л л л мммс мнсу уру тоф утф л л
ф л л л л л мммн мнмм тлл рнт уум л л
мл л л л л л суп нфс уфп рмр фтф л л
мм л л л л л млсу л уфо плу уфл л л
мн л л л л л фтм слн фмн ппп фрр л л
мо л л л л л мммф фту фуу фтн флм л л
мп л л л л л мллп ммлм ффн фуо фро л л
мр л л л л л морс млмс млмл млму флф л л
мс л л л л л моно млпп фмт мллл тпу л л
мт л л л л л мнпф млср фнм млрп унр л л
му л л л л л млфс ммрм фос млнс суо л л
мф л л л л л ммнр млфр оур мммс пот л л
нл л л л л л мннт ффл л мммф рум л л
нм л л л л л мнпн млум л ммрп мпс л л
нн л л л л л мнрф рнф нтн млтс л л л
но л л л л л ммфс л пон ммну л л л
нп л л л л л млпн ооу рпф ммлр л л л
нр л л л л л улф пуу срс млмм л л л
нс л л л л л фор руф тнф уру л л л
нт л л л л л мллр стр тсп ттт л л л
ну л л л л л ммлф суф утт утл л л л
нф л л л л л мнмм тор флс уот л л л
ол л л л л мммл усу фмф тпм л л л
ом л л л улф уфу л л

¢ƻǘŀƭ όƪƎύ л л л л л нуΣсму нсΣфст ноΣсрт нсΣнсл мпΣутс л л

нлнп hǎǘŀǊŀ /ŀǳǎǘƛŎ ¦ǎŀƎŜ όƪƎ млл҈ύ

Appendix B – WWTP Chemicals



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C ï Operations Monthly Reports 
  



  
 

 
Gold Bar Wastewater Treatment Plant 
10977 50 Street  
Edmonton AB T6A 2E9 
Canada 
epcor.com 

 
 
 
Approval 639-03-07 
Gold Bar Waste Water Treatment Plant Operations Monthly Summary  

2024 
 
SENIOR MANAGER, OPERATIONS 

MANAGER, OPERATIONS 

¶ TRINA MANNING 

¶ ALLAN GORDON (LEVEL II) 

LEVEL IV OPERATORS ¶ JANAKA LEKAMWASAM 
¶ MIKE NUNES 
¶ JODY PENNER 
¶ COLE BAKER 
¶ ANDREW NIEUWENHUIS 
¶ ISMAIL SANDOUGA 
¶ ARMEN OMERAGIC 
¶ ADAM KELLY 
¶ EMMA REES 
¶ JERMINE PAGLICAUAN 
¶ YUSUF JAMA 
¶ RYAN VOGELGESANG 
¶ DEREK HOLDEN 

 
 

January  
¶ 1 secondary bypass ï Jan 30 
¶ 4 Voltus shutdowns ï Jan 12, 13, 14, & 18 
¶ Opt out of Voltus from Jan 15 to 25 due to performance concerns 
¶ 18 dead ducks found in secondaries/UV for Jan 
¶ Ferm 1 TPS pump 28430 seal leaking ï Jan 1 
¶ Supernatant off due to low flow ï Jan 1 
¶ Sec 6, Cell 3 broken shear pin ï Jan 1 
¶ PE sampler not drawing samples ï Jan 3 
¶ EPT 11/12 drained and locked out ï Jan 3 
¶ West Scrubber recirc pump repaired ï Jan 5 
¶ Instrument air compressor GTC 15204 failed ï Jan 5 
¶ Outfall 30 low temp alarm ï heater set up ï Jan 7 
¶ Sec 1, Cell 4 broken shear pin ï Jan 7 
¶ Prim 10 west drive broken shear pin ï Jan 7 



  
 

¶ Grit Tank 7 incline auger has a leak ï Jan 8 
¶ UV Channel 3 drain valve leaking ï changed to lag 3 ï Jan 10 
¶ GRF locked out ï Jan 10 
¶ Ferm 4 TPS pump 28645 oil hose fell off ï Jan 10 
¶ Outfall 10 flow meter replaced ï Jan 10 
¶ Sec 3, Cell 2 broken shear pin ï Jan 11 
¶ PE sampler fridge failed ï Jan 11 
¶ Labatts called to report a spill of liquid with a pH of 5.88 ï total volume 10.42 cubic 
meters ï Jan 11 

¶ East Scrubber level transmitter failed ï Jan 12 
¶ Membrane center feed pump leaking oil (lag 2) ï Jan 12 
¶ UV Channel 4 unhealthy bank alarm ï Channel 3 now lag 2 ï Jan 13 
¶ North and south poly mixing systems issues ï north no water and south is plugged 
ï Jan 13 

¶ West Scrubber filters plugged ï bypassed ï Jan 14 
¶ InDense sprayers frozen ï Jan 15 
¶ Lag has broken hot water line ï Jan 16 
¶ South poly system mixing pot broken ï Jan 17 
¶ Membrane day bleach tank leaking at bottom ï Jan 18 
¶ Sec 2, Cell 5 broken flight ï Jan 21 
¶ Scum tank 5 level indicator issues ï Jan 20 
¶ Ferm 3 scum tank level transmitter failure ï Jan 23 
¶ Odour complaint ï Jan 24 
¶ Sec 2, Cell 1 broken shear pin ï Jan 25 
¶ Prim 8 east pass broken shear pin ï Jan 25 
¶ Product water pump 45357 check valve passing (lead) ï Jan 27 
¶ Dig 7 influent flow meter blown fuse ï Jan 28 
¶ UV main sampler stopped sampling ï Jan 28 
¶ Ferm 1/2 scum tank level indicator 3650 bad PV ï Jan 29 
¶ EPT poly in auto for bypass ï in cascade the program shut down ï Jan 30 
¶ DAF 1 broken shear pin ï Jan 30 
¶ Membrane sampler not drawing samples ï Jan 31 
¶ Membrane plant tripping off due to low contact tank levels ï Jan 31 
¶ Recovery cleans started for all membrane tanks ï Jan 31 
¶ Quills cleaned at membrane plant ï Jan 31 

 
February  
¶ 1 secondary bypass ï Feb 11-12 
¶ 2 Voltus shutdowns ï Feb 2 and 29 
¶ 5 dead ducks found in secondaries/UV for Feb  
¶ Membrane recovery cleans started again due to low permeability ï Feb 1 
¶ Product water pump 45348 check valve failed ï Feb 1 
¶ Grit Tank 4 back to Ops and filling ï Feb 2 
¶ DAF 6 poly pump failed ï Feb 
¶ Prim 8 cross collector broken shear pin ï Feb 4 
¶ Grit Tank 4 back in full service ï Feb 5 
¶ Membrane west sample pump failed ï Feb 5 
¶ Labatts called about caustic spill pH of 11.5 ï 57.67 cubic meters ï Feb 6 



  
 

¶ Grit Tank 7 O/S and dewatered for inspection ï Feb 7 
¶ Sec 4, Cell 4 broken shear pin ï Feb 7 
¶ Filling EPT 11/12 with FE ï Feb 8 
¶ EPT 10 west drive broken shear pin ï Feb 11 
¶ EPT 12 cross collector broken shear pin ï Feb 11 
¶ UV Channel 4 relamp started ï Feb 12 
¶ EPT 11/12 in full service ï Feb 12 
¶ EPT 9/10 O/S and thinning ï Feb 12 
¶ UV outage 11:00 pm to 4:30 a.m. for breaker replacement ï Feb 14-15 
¶ EPT 11 broken shear pin ï Feb 15 
¶ Sec 11, Cell 2 scum actuator failed ï Feb 16 
¶ EPT 9/10 draining for cleaning/inspection ï Feb 17 
¶ EPT 12 broken shear pin ï Feb 17 
¶ Prim 6 scum tank discharge line plugged ï Feb 18 
¶ Dig 2 recirculation pump keeps tripping ï Feb 17 ï Overload replaced ï Feb 21 
¶ Grit Tank 6 incline auger has a hole on the underside of trough ï Feb 21 
¶ Ferm bleach pump 65314 tube failure ï Feb 21 
¶ Broken shear pin Prim 8 ï Feb 21 
¶ EPCOR Compliance called to report a 25 L gasoline spill ï Feb 23 
¶ Sec 2, Cell 5 scum trough failed ï Feb 24 
¶ Broken FE line by Sec 3 ï Feb 26 
¶ Prim 8 scum line plugged ï Feb 26 
¶ Bio 8, Cell 3 air flow meter not reading ï Feb 26 
¶ South poly screw feeder will not run ï Feb 27 
¶ Boiler 7 stack cover falling off ï Feb 27 
¶ UV Channel 1 bulb replacement started ï Feb 27 
¶ Membrane back pulse valve leaking air ï shut down plant a few times ï Feb 28 
¶ UV Channel 1 bulb replacement complete ï ready for service ï Feb 29 
¶ Membrane plant shutdown for 2 hours to replace back pulse valve actuator ï Feb 
29 

¶ Glycol air relief valve leaking from roof of west scrubber onto road way ï isolated 
and cleaned up ï Feb 29 

¶ Small glycol leak in gas room 1 from air relief valve by K102 ï Feb 29 
 
March 
¶ 2 Voltus shutdowns ï Mar 9 & 10 
¶ 8 secondary bypass events ï Mar 10-11, 11-12,12-13, 13-14, 14-15, 15-16, 16-
17, & 17-18 

¶ 2 dead ducks 
¶ Membrane transfer bleach line A repaired ï ready to use ï Mar 4 
¶ Prim scum tanks 6/8 back in service after discharge lined cleaned ï Mar 5 
¶ Grit Tank 7 back in service after inspection/repair ï Mar 6 
¶ Prim 6 broken shear pin cross collector ï Mar 7 
¶ EPT 12 cross collector broken shear pin ï Mar 8 
¶ Testing Bio 4 in spring mode ï Mar 8 
¶ Broken shear pin Prim 8 cross collector ï Mar 8 
¶ Blower 6 tripped on surge alarm due to element alarm ï Mar 10 
¶ Grit Tank 5 pre-screen scraper bars misaligned due to rope coming in ï Mar 11 



  
 

¶ Grit Tank 5 isolated/drained for pre-screen repair ï Mar 11 
¶ Blower 6 available again after temp element reset by E/I ï Mar 11 
¶ Ferm 1 TPS pump 28432 broken shear pin ï Mar 12 
¶ Grit Tank 5 back in service after pre-screen repair ï Mar 13 
¶ Prim 8 cross collector broken shear pin ï Mar 15 
¶ EPT 12 east sludge collector drive broken shear pin ï Mar 16 
¶ Sec 4, Cell 3 collector chain fell off of sprocket ï dewatering for repair ï Mar 18 
¶ Sec 6 waste pump replacement ï Mar 19 
¶ Prim 8 scum tank plugged ï Mar 21 
¶ Ferm 1 TPS pump 28430 pillow block bearing cracked ï O/S ï Mar 21 
¶ Sec 4 filling after repair ï Mar 22 
¶ Sec 4 back in full service ï Mar 24 
¶ Sec 2 clarifier blanket lifting ï Mar 23 & 24 
¶ Scum tank Prim 6/8 cleaning started ï Mar 25 
¶ Boiler House 2 south expansion tank isolated for bladder replacement ï Mar 25 
¶ Chemscan 1174 nitrate readings O/S until software upgrade happens ï Mar 26 
¶ EPT 12 cross collector broken shear pin ï Mar 26 
¶ West Scrubber offline (4 hrs) for bleach pump vent repair ï Mar 27 
¶ EPT 12 broken shear pin ï Mar 29 

 
April 
¶ 2 Secondary Bypass Events ï Apr 5 & 30 
¶ Voltus shutdown ï Apr 22 
¶ Grit Tank 6 O/S for cleaning/inspection ï Apr 1 
¶ Grit Tank 3 dewatered for Screen 3 chain replacement ï Apr 2 
¶ Grit Tank/Screen 2 back in service after screen chain replacement ï Apr 3 
¶ TWAS pump 1 O/S for replacement ï Apr 4 
¶ EPT 12 broken shear pin ï Apr 4 
¶ Sec 2 clarifier lifting ï InDense tank ï increased RAS ï Apr 8 
¶ Sec 2, Cell 2 broken shear pin ï Apr 8 
¶ EPT poly pump 66459 tube replaced ï Apr 8 
¶ West biogas line to flare purged and isolated for projects ï Apr 11 
¶ EPT 9/10 full and back in service ï Apr 12 
¶ Dewatered Prim 7/8 for cleaning/inspection ï Apr 13 
¶ Prim 6 cross collector broken shear pin ï Apr 13 
¶ Blown rupture disc on north heat exchanger in the blend tank area ï switched to 
south ï Apr 14 

¶ Ferm 1 TPS pump 28430 broken positioner ï Apr 14 
¶ Prim 5 west pass broken shear pin ï Apr 15 
¶ Ferm Scrubber north bleach pump tube failure ï Apr 16 
¶ Sec 11 broken shear pin ï Apr 16 
¶ EPT 12 cross collector broken shear pin ï Apr 18 
¶ Grit Tank 5 pre-screen scraper assembly broke ï Apr 19 
¶ EPT 9 west collector drive broken shear pin ï Apr 21 
¶ Blower 1 & 4 tripped ï Apr 22 
¶ Grit Tank 4 dewatered 4 feet to inspect incline auger ï back in service same day 
ï Apr 22  

¶ Clean of the Primary Scum system completed ï back into service Apr 23 



  
 

¶ Blower 1 & 4 DeltaV card replaced ï Blowers 1 & 4 available ï Apr 23 
¶ Ferm Scrubber bleach pump 65314 roller failure ï Apr 23 
¶ Bio 5 air line leak ï bio isolated to repair air line ï Apr 23 ï Secondary 5 back in 
service Apr 29 

¶ Scrubber 5 commissioning started ï EPT scrubber off line ï Apr 24 
¶ EPT 12 cross collector broken shear pin ï Apr 24 
¶ Grit Tank 5 dewatered for pre-screen repair ï Apr 29 
¶ Scrubber 5 commissioning complete ï Apr 30 
¶ Scrubber 6 commissioning started ï Apr 30 
¶ Prim 6 cross collector drive shaft not moving ï Apr 30 
¶ 2024 Operations Plan submitted to AEPA ï Apr 30 

 
May 
¶ Biosolid truck spill on 88 Ave and Highway 15 ï May 4 
¶ Voltus outage ï May 2, 23, 25, 29 & 30 
¶ 6 Sec Bypass Events ï May 1, 6-8, 16, 19, 22-23 & 26-27 
¶ Dead ducks ï 1 
¶ EPT poly system plugged ï May 1 
¶ Prim 8 west pass broken shear pin ï May 4 
¶ Prim 7/8 back in service ï May 4 
¶ Prim 5/6 O/S for inspection ï May 5 
¶ EPT 11 west pass broken shear pin ï May 5 
¶ Ferm Scrubber bleach pump 65314 failed on overcurrent ï May 7 
¶ Ferm Scrubber bleach pump 65313 tube failure ï May 7 
¶ Prim 7 collector drive broken chain ï May 7 
¶ Prim 8 west pass broken shear pin ï May 7 
¶ Low permeability on all membrane trains ï hypo cleans started 
¶ EPT 11 broken shear pin ï May 12 
¶ Prim 8 broken shear pin ï May 12 
¶ North blend tank heat exchanger rupture disc failed ï May 13 
¶ EPT 9 broken shear pin - May 14 
¶ Sec 9 cross collector broken shear pin ï May 14 
¶ Sec 2, Cell 3 broken shear pin ï May 16 
¶ Sec 6 cross collector broken shear pin ï May 18 
¶ Prim 5/6 back in service ï May 18 
¶ Draining Prim 8 for repair ï May 20 
¶ Sec 10, Cell 5 broken shear pin ï May 20 
¶ Prim 7/8 scum tanks cleaned by Canessco ï May 21 
¶ Sec 8, Cell 5 broken shear pin ï May 21 
¶ Citric cleans started in membrane ï May 22 
¶ Ferm Scrubber bleach pump 65314 tube failure ï May 25 
¶ Prim 8 cross collector broken shear pin ï May 25 
¶ Sec 1, Cell 4 broken shear pin ï May 25 
¶ Prim 4 broken shear pin ï May 25 
¶ Ferm Scrubber bleach pump 65313 failed ï May 27 
¶ Sec 9 cross collector broken shear pin ï May 28 
¶ Sec 5 equalization valve replaced ï May 29 
¶ RAS 1 pin hole leaks temporary repair complete ï May 29 



  
 

¶ Filling prim 8 with F.E. ï May 29 
¶ Prim 5 broken shear pin ï long pass ï May 29 
¶ Labatts reported spill of 14 cubic meters of liquid with a pH of 5.8 ï May 29 
¶ Prim 8 broken shear pin ï May 29 
¶ Phosphate spike the evening of May 30 
¶ Prim 5, Cell 1/2 & Prim 8, Cell 3/4 broken shear pins ï May 31 
 

 
 
 
June 
¶ 9 Secondary Bypass Events ï June 3-5, 8, 11-12, 12-13, 14, 17,, 23-24, 27th & 
June 30th ï July 1st. 

¶ Voltus outage ï June 12, 18, & 23 
¶ EPT roof leaking ï June 3 
¶ Bio 1 RAS discharge line leaking/ temp repair complete ï June 5 
¶ Hot water cleaning scum tanks 5 thru 8 before boiler house 1 shutdown ï June 10 
¶ Ostara feed pump tripped ï June 9 & 12 
¶ Bio 4 back in service ï June 12 
¶ Solids shutdown to prepare for power outage ï June 11 
¶ Prim 5 broken shear pin cross collector ï June 12 
¶ EPT 11 broken shear pin ï June 12 
¶ Sec 8, Cell 2 broken shear pin ï June 12 
¶ Ferm Scrubber caustic pump 65322 tube leaking ï June 13 
¶ Ferm 4 level transmitter failed ï June 13 
¶ Membrane chlorine dosing pump 26627 union leaking ï O/S ï June 13 
¶ Planned power outage complete ï June 13 
¶ Prim 5 scum tank level indicator faulty ï June 14 
¶ Ferm Scrubber bleach pump 65313 tube failure ï June 13 
¶ Membrane conductivity meter faulty ï June 13 
¶ Broken shear pin Sec 10, Cell 3 ï June 15 
¶ Starting 2 hypo & 2 citric cleans for Train 3 to see how permeability responds ï 
June 15 

¶ Prim 7 cross collector broken shear pin ï June 16 
¶ Prim 5 broken shear pin ï June 16 
¶ Bio/Sec 6 O/S for inspection & air line repair ï June 17 
¶ Boiler house 1 O/S for summer ï June 17 
¶ East & Fermenter scrubber off line due to planned power outage (8 hrs) ï June 
19th. 

¶ EPT 12 broken shear pin ï blanket 0.61m ï June 20 
¶ Prim 5 broken shear pin ï June 20 
¶ New PE sampler not counting on DeltaV ï June 21 
¶ WAS 11 VFD failure ï temp VFD setup ï June 22 
¶ Sec 9 cross collector broken shear pin ï blanket 4.5 ft ï June 22 
¶ Sec 3 broken shear pin ï June 25 
¶ Membrane train 3 ï 2 hypo and 1 citric cleans complete ï June 25 
¶ Prim 5 west pass broken shaer pin ï 0.15 M blanket ï June 28 
¶ Outfall 20 sump alarming periodically ï June 29 



  
 

¶ Sec 8 ï cell 5 broken shaer pin ï June 30 
¶ Bio 6 draining complete for inspection ï June 30 
 
 
 

 
July 
¶ Bypass Events ï July 1, 3-4, 25, 26, 27 
¶ Voltus outage ï July 4, 8, 9 
¶ EPT 12 east collector broken shear pin ï July 1 
¶ Heating pump 7 (Boiler House 1) leaking seal ï July 2 
¶ EPT 11 cross collector broken shear pin ï July 3 
¶ Prim 6 cross collector broken shear pin ï July 4 
¶ UV design dose changed from 21 to 23 to troubleshoot ecoli values ï July 5th. 
¶ Prim 7 scum collector tripped on phase loss ï July 6th. 
¶ Sec 1 RAS discharge line temp repair is leaking a lot ï July 6th. 
¶ Sec 5 RAS pump has a pin hole leak on volute ï July 7th. 
¶ Grit tank 4 pre-screen incline auger guide wheel came off of bearing ï July 7th. 
¶ Scrubber 5 bleach pump 74385 has a leak at the check valve ï July 8th. 
¶ Started draining bio 1 to replace RAS 1 discharge spool piece ï July 8th. 
¶ EPCOR drainage reported a hydraulic spill of 2 to 3 Litres ï July 9th. 
¶ East liquid ring compressor has a broken steel plate ï O/S ï July 9th. 
¶ RAS 1 dischrage piping repair complete ï July 9th. 
¶ Prim 5 west cell broken shear pin July 9th. 
¶ Sec/Bio 1 back in service ï July 10th. 
¶ Backup RAW sampler faulted a few times, over sampling at times ï July 11th. 
¶ EPT 12 broken shear pin ï 2 ft blanket ï July 11th. 
¶ Broken shear pin sec 10 ï cell 3 ï blanket 5 ft ï July 11th. 
¶ Ferm caustic pump 65322 pin hole leak on suction ï July 11th. 
¶ EPT 11 cross collector broken shear pin ï July 11th. 
¶ Raw backup sampler not advancing to next bottle - July 12th. 
¶ Sec 9 cell 2 broken shear pin ï blanket 4 ft ï July 16th. 
¶ Scrubber 5/6 now running together ï west scrubber now off line ï July 16th. 
¶ Sec 6 back in full service ï July 19th. 
¶ DAF 2 recycle pump seal leaking ï July 20th 
¶ Sec 7 clarifier O/S and draining for inspection ï July 22nd. 
¶ Fire alarm in Ops Center: False alarm- smoke detector issue ï July 23  
¶ EPT 11 cross collector shear pin break ï July 24 
¶ Roof leak in lab ï July 26 
¶ Sec 8 broken shear pin ï July 28 
¶ EPT 9 collector shear pin break ï blanket 1 ft- July 26 
¶ EPT 9 drive shear pin break ï July 31 
 
 
 
 
 

 
 



  
 

August 
¶ 8 Bypass Events Aug 4thï5th, 13th, 15th-16th, 19th, 24th, 24th-25th, 27th, 28th, 
¶ EPT 11 shear pin break ï Aug 1 
¶ Primary 5 broken shear pin (2x) ï Aug 2 
¶ Secondary 7 back into service ï August 2 
¶ Secondary 1 out for planned RAS pump and piping replacement ï Aug 3 
¶ Bio 10 Cell 5 air valve stuck open ï Aug 3 
¶ Sec 6 croll shear pin break ï Aug 4 
¶ Issue with diversionstructure level sensors, EI called in to clean ï Aug 5 
¶ Grit 6 incline auger jammed ï Aug 5 
¶ Sec 10 Cross Shear Pin Break ï Aug 5 
¶ Outfall 30 short term sampler ï temp too cold. ï Aug 5 
¶ RAS 4 flow seems to be limited to 30 MLD ï Aug 5 
¶ Sec 1 O/S, drained for inspection and bio flow meter replacement ï Aug 6th. 
¶ Leak on DAF WAS line ï repaired ï Aug 6th. 
¶ Bio gas leak  - dig square 1 to basement blower/boiler room 1 ï Aug 8th. 
¶ Sec 4 cell 4 broken shear pin ï Aug 9th. 
¶ EPT 11 cross collector broken shear pin ï Aug 9th. 
¶ Sec 10 cell 1scum trough actuator failed ï Aug 10th. 
¶ Sec 9 northe west pass boken shear piun ï Aug 11th. 
¶ RAS 2 discharge pipe pin hole leak/repaired ï Aug 13th. 
¶ Citric quill cleaned ï Aug 14th 
¶ PE channel flume installed ï Aug 15th. 
¶ Bio 1 filled with FE to just above diffusers ï Aug 16th 
¶ Sec 9 cell 2 broken shear pin ï Aug 17th. 
¶ Prim 5 east pass broken shear pin ï blanket 0.33 M ï Aug 18th. 
¶ Sec 10 cell 3 broken shear pin ï blanket 5 ft ï Aug 18th. 
¶ Citric cleans started on membranes ï Aug 19th. 
¶ PE channel flume pulled out of PE channel ï gasket leaking ï Aug 20th. 
¶ Sec 6 cross collector broken shear pin _ aug 21st. 
¶ Ferm bleach pump 65313 tube failure ï Aug 22nd. 
¶ Maintenance cleans started on all trains ï bleach pumping issue noticed ï Aug 
22nd. 

¶ EPT 10 cross collector broken shear pin ï Aug 22nd. 
¶ Prim 5 west collector drive broken shear pin ï Aug 23rd. 
¶ APG pipe failure berm of cell 5 ï contained ï Aug 24th. 
¶ Sec 9 cell 2 broken shear pin ï blanket 2 ft ï Aug 25th. 
¶ Sec 6 cell 1 broken shear pin ï blanket 3 ft ï Aug 25th. 
¶ Diversion structure level indicator 2775B dropping to zero ï Aug 27th. 

 
September 
¶ 6 Secondary Bypass Events ï Sept 2nd-3rd, 12th, 14th-15th, 15th, 22nd & 26th. 
¶ Voltus outage ï Sept 19th & 26th. 
¶ Dead beaver found in UV screens ï Sept 16th. 
¶ Ferm 1 O/S ï Sept 3rd. 
¶ Dig 7 foam control pump repaired ï Sepr 4th. 
¶ Ferm 3 sludge blanket level indicator showing fault ï Sepr 4th. 
¶ Sec 7 ï cell 2 broken shear pin ï Sept 6th. 



  
 

¶ Membrane bleach dosing pump 26628 discharge leaning ï Sept 8th. 
¶ Draining prim Ĳ - Sept 8th. 
¶ GRF carbon scrubber back in service ï Sept 8th. 
¶ Sec 6 & 7 scum troughs stuck forward ï Sept 8th. 
¶ Membrane bleach doing pump 26627 leaking from suction side of pump ï Sept 9th. 
¶ North flame arrestor cleaned ï Sept 10th. 
¶ Solids shutdown ï Sept 10th. 
¶ %6 WAS pump replaced ï Sept 12th. 
¶ Draining sec/bio 5 for inspection and RAS replacement ï Sept 14th. 
¶ Dig 6 heat exchanger high pressure wash complete ï Sept 16th. 
¶ Diversion structure screen 31710 hydraulic leak  - Sept 16th. 
¶ Sec 2 ï cell 3 broken shear pin ï Sept 18th. 
¶ Ferm scrubber bleach pump tube failure ï Sept 19th 
¶ Grit tank 7 incline auger VFD replacement complete ï Sept 19th. 
¶ Prim 5/6 density meter reading 0% - Sept 22nd 
¶ RAS 3 volute leaking on the suction side ( hole in the bottom of the volute ) Sept 
23rd. 

¶ Filling bio/sec 5 ï Sept 23rd, bio/sec 5 back in service ï Sept 25th. 
¶ Membrane plant shutdown for maintenance work ï Sept 23rd. 
¶ Broken flight sec 4 ï cell 5 ï removed ï Sept 23rd. 
¶ Boiler started in boiler house 1 for plant heating ï Sept 24th. 
¶ Ferm İ scum tank discharge line has a blockage ï Sept 25th. 
¶ Membrane plant start up ï Sept 26th 
¶ Bios 2-5 influent pumps cavitating due to hydraulic bottleneck - Sept 26th 
¶ East scrubber sump LT not reading correctly, submersible with float dropped in - 
Sept 26th 

¶ Secondary Bypass ï Sept. 26th  
¶ Voltus ï Sept. 26th 
¶ Voltus ï Sept. 28th 
¶ Secondary 10 shear pin - Sept 28th 
¶ Membrane having issue maintaining levels - Sept 28th 
¶ Chemscan 1173 not reading correctly - Sept 29th 
¶ Secondary 9 shear pin - Sept 29th 
¶ Voltus ï Sept. 29th 
 

October 
¶ 1 Sec Bypass Event ï Oct 20th, 
¶ 4 Voltus outages ï Oct 8th,, 15th, 22nd & 29th. 
¶ Sec 11 dewatering for inspection ï Oct 1st. 
¶ Testing high pressure bio gas line from chiller room to boler house 1 ï Oct 1st. 
¶ Sec 11 back in service due to hydraulic restraints on PE chanel level ( north ) ï 
Oct 2nd. 

¶ Membrane bleach pump 26628 suction valve leaking ï Oct 4th. 
¶ Broken shear pin sec 4 ï cell 4 ï Oct 5th. 
¶ Bio 8 and 9 influent pumps replaced ï Oct 5th. 
¶ Broken shear pin sec 4 ï cell 5 ï Oct 5th. 
¶ Influent channel flow meter flow dropping out during peak flow periods ï Oct 6th. 
¶ Membrane center strainer cleaned out ï Oct 7th. 



  
 

¶ Thinning out bio/sec 4 for inspection and flight repair ï Oct 8th. 
¶ Bio 6 influent pump replaced ( faulty pump ) ï Oct 9th. 
¶ Thinning out EPT 9/10 to prepare for draining and inspection ï Oct 10th. 
¶ Bio gas leaking from gas valve located in chiller room/isolated ï Oct 11th. 
¶ Dewatered sec/bio 4 to replace flight in clarifier ï Oct 13th. ï unplanned outage 
broken flight. 

¶ Broken shear pin sec 6 ï cross collector ï Oct 13th. 
¶ Sec 4 back in service after flight replacement ï Oct 16th. 
¶ Solids shutdown and draining blend tanks ï Oct 16th. 
¶ North blend tank O/S for contractor work ï Oct 16th. 
¶ Broken shear pin ï prim 6 cross collector ï blanket 0.5 ft ï Oct 17th. 
¶ DAF 1 back inservcie after pressure tank repair ï Oct 17th 
¶ Dewatered DAF 2 for pressure tank repair ï Oct 18th. 
¶ Labatts called about a spill of caustic solution ï pH of 5.7 ï 2.4 cubci meters 
released ï Oct 18th. 

¶ Broken shear pin EPT 10 ï west collector drive ï Oct 18th. 
¶ EPT 9/10 deawtering stared for yearly inspection ï Oct 19th. 
¶ Broken shear pin ï sec 3 ï cell 5 ï Oct 19th. 
¶ Dewatering bio/sec 3 for inspection - Oct 20th. ï unplanned outage RAS volute 
failure. 

¶ Labatt called to report spill ï 7.2 cubic meters caustic ï pH of 11.5-12.7 range ï 
Oct 20th, 

¶ East scrubber sump pump falied ï Oct 21st. 
¶ Running fem scrubber in AI control ï Oct 22nd. 
¶ Broken shear pin sec 10 ï cell 3 ï Oct 23rd. 
¶ Filling sec/bio 1 ï Oct 25th. 
¶ 2 broken shear pin sec 1 ï Oct 26th. 
¶ Sec/bio 1 back in full service ï Oct 26th. 
¶ Boiler house 2 shutdown for natural gas connections ï Oct 28th. 
¶ Bio 11 ï cell 3 mixer tripped onoverload ï Oct 29th. 
¶ Boiler house 2 back in service after natural gas conections complete ï Oct 29th. 
¶ Brken shear pin sec 4 ï cell ? ï Oct 29th. 
¶ Sec 7 waste pump coupling failed ï replaced ï Oct 29th. 
¶ East primary influent channel flow meter failed ï Oct 29th. 
¶ Filling sec/bio 3 to have ready for service ïOct 31st. 
¶ Dig 8 gas space level indicator bouncing around ï needs to be cleaned. ï Oct 
31st. 

 
November 
¶ Sec Bypass Events ï 0 
¶ Voltus outages ï Nov 8th, 27th. & 30th 
¶ Dead Duck Count ï  4 
¶ Prim 5 broken shear pin ï Nov 1st. 
¶ Sec 8 ï cell 3 broken shear pin ï Nov 1st. 
¶ Sec 3 back in service after RAS volute replacement and clarifier inspection ï Nov 
2nd. 

¶ Prim 5 scum tank level indicator failed ï Nov 2nd. 
¶ PE chanel level indicator  LIT 4174 replaced ï Nov 4th. 



  
 

¶ Grit tank 5 dewatered and isolated for incline auger replacement ï Nov 5th. 
¶ EPT 12 broken shear pin ï Nov 7th. 
¶ DAF 2 back in service after pressure tank repair ï Nov 7th. 
¶ West primary influent channel flow meter failed FI-2826 ï Nov 8th. 
¶ EPT 9/10 back in service after inspection ï Nov 8th. 
¶ Sec 6 cross collector broken shear pin ï Nov 9th. 
¶ Draining prim 5/6 for project work ï Nov 10th. 
¶ Sec 6 ï cell İ broken scum trough mount ï Nov 11th. 
¶ East scrubber bleach pump tube failure ï Nov 12th. 
¶ Realigning membrane cassettes, add cassettes to train 8  week of ï Nov 12th. 
¶ EPT 11 west flights broken shear pin ï Nov 14th. 
¶ PE chanel LIT 4174 dropping out again ï using 4713 for pump control ï Nov 14th. 
¶ DAF poly pump 2 leaking at seal ï Nov 14th. 
¶ Delta V loss of power alarms coming in ï troubleshooting in progress ï looks like 
Delta V cabinet in EPT chemical room is causing the alarm, backup power supply 
to all Delta V cabinets ï Nov 15th. 

¶ Influent channel 2 gate MOG 0102 device card failed ï postion of gate showing 
0%, simuted open so that we get a flow reading for channel 2 ï Nov 18th. 

¶ Boiler 2 tripping on flame failure ï Nov 19th. 
¶ Solids shutdown to prepare for electrical panel outage ï running north flare in 
manual during outage ï Nov 20th. 

¶ Sec 6 cross collector broken shear pin ï Nov 20th. 
¶ Sec 4 cross collector broken shear pin ï Nov 20th. 
¶ East scrubber recirc flow dropping off ï Nov 21st 
¶ Supernatant pumps off ï low flow ï Nov 22nd. 
¶ Dewatering EPT 11/12 ï Nov 22nd. 
¶ EPT 1/12 empty and locked out for inspection ï Nov 24th. 
¶ Channel 2 level transmitter bouncing around ( flow going to zero ) ï Nov 24th. 
¶ Shut off east scrubber fan due to ice build up in fan, low air suction temp ï recirc 
pump still running ï Nov 24th. 

¶ Broke shear pin sec 4 ï cell 4 ï 5 ft blanket ï Nov 27th. 
¶ Broken weir in EPT 12, noticed during cleaning ï Nov 27th. 
¶ EPT 9 broken shear pin ï Nov 27th 
¶ Membrane train 1 aeration valve failed ï shuts of train ï Nov 28th 
¶ Strathcona and waste discharge redirected to influent channel 3 ï Nov 28th 
¶ Sec 4 cross collector broken shear pin ï Nov 29th. 
¶ Voltus outage ï Nov 30th. 
¶ Grit tank 7 incline auger has multiple leaks. 

 
December 
¶ secondary bypass events ï Dec 3, 7,8 
¶ Grit tank 7 back in service - December 2 ï 
¶ Sec 6 cross collector shear pin broken - December 4 
¶ Screen 8 VFD tripping ï Dec 4 
¶ Sec 1 Cell 5 Shear Pin Break ï Dec 6 
¶ Sec 4 cell 3 Shear Pin Break ï Dec 6 
¶ Sec 1 Cell 5 Shear Pin Break ï Dec 6 
¶ Fermenter scrubber bleach pump tube failures ï Dec 7 



  
 

¶ Sec 4 cell 3 Shear pin break ï Dec 9 
¶ EPT Ploy Pump Tube Failure ï Dec 9 
¶ Sec 1 cell 1 shear pin break ï Dec 11 
¶ Screen 8 VFD tripping ï Dec 11 
¶ NG line pressure testing in boiler house 2- Dec 11 
¶ DAF 2 poly pump tripping ï Dec 11 
¶ Sec 4 cell 4 broken shear pin ï Dec 14 
¶ Secondary 9 Cell 2 broken shear pin ï Dec 15 
¶ Bio 5 cell 8 mixer fail to start ï Dec 15 
¶ DAF 6 taken out of service ï Dec 15 
¶ Lagoon supernatant return back on ï 2.0 MLD- Dec 16 
¶ Sec 4 cross collector shear pin ï Dec 16 
¶ Instrument Air compressor commication module error ï Dec 17  
¶ Gas Compressor K102 back in service - Dec 18 
¶ DAF 6 back into service ï Dec 20 
¶ Sec 10 and 11 cell 3 shearping break ï Dec 22 
¶ Screen 8 back in service ï Dec 23 
¶ Sec 7 cell 4 Shear pin break ï Dec 24 
¶ Sec 4 cell 9 shear pin break ï Dec 24 
¶ Sec 10 cell 3 shear pin break ï Dec 26 
¶ Sec 6 cross collector shear pin break ï Dec 26 
¶ Sec 2 RAS pump making noise, then cleared itself ï Dec 27 
¶ Sec 4 cell 2 ï Broken shear pin ï Dec 28 
¶ Sec 4 cell5 scum trough stuck in forward position ï Dec 28 
¶ Pri 8 Cross shear pin break ï Dec 30 
¶ Secondary 8 cell 5 shear pin break ï Dec 31 
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DǊƛǘ сκт .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ {ŎǊŜŜƴ пπу .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ 5ŜǿŀǘŜǊƛƴƎ CŀŎƛƭƛǘȅ {ŎǊǳōōŜǊ
ǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ¢ŜƳǇŜǊŀǘǳǊŜ Lƴ όÁ/ύ tǊŜǎǎǳǊŜ Lƴ όƪtŀύ tǊŜǎǎǳǊŜ hǳǘ όƪtŀύIн{ hǳǘ όǇǇƳύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ

WŀƴǳŀǊȅ мΣ нлнпфΦр стлΦл лΦл лΦл фΦу ссфΦу сΦл фомΦт фΦу ссоΦл лΦм лΦл фΦу сстΦс ноΦм пфнтΦт нлΦс лΦм лΦо лΦм лΦт срΦр
WŀƴǳŀǊȅ нΣ нлнпфΦр ссфΦф лΦл лΦл фΦу стлΦм сΦм фууΦф фΦу снсΦф лΦм лΦл фΦу стсΦт ноΦр рлфнΦп нлΦс лΦм лΦо лΦм лΦл рнΦп
WŀƴǳŀǊȅ оΣ нлнпфΦр стлΦм лΦу лΦл фΦу ссфΦф тΦс млруΦп фΦу сстΦу лΦм лΦл фΦу стмΦо нрΦп рпфнΦм нлΦу лΦм лΦо лΦм лΦл мупΦт
WŀƴǳŀǊȅ пΣ нлнпфΦр ссфΦф лΦл лΦл фΦу ссфΦф сΦт млосΦн млΦл спсΦм лΦм лΦл фΦу стлΦм нсΦр ртнрΦр нлΦф лΦм лΦо лΦм лΦр мнлΦн
WŀƴǳŀǊȅ рΣ нлнпфΦр стлΦл лΦл лΦл фΦу стлΦл сΦт млмфΦм фΦу ссрΦо лΦм лΦл фΦу стуΦр нсΦм ртурΦу нлΦм лΦм лΦо лΦм лΦл усΦп
WŀƴǳŀǊȅ сΣ нлнпфΦр стлΦл лΦл лΦл фΦу ссфΦф сΦу млутΦп фΦу сссΦм лΦм лΦл фΦу стнΦл нуΦр спунΦт нлΦн лΦм лΦо лΦм лΦл мтΦм
WŀƴǳŀǊȅ тΣ нлнпфΦр ссфΦф лΦл лΦл фΦу стлΦм тΦн мнппΦм фΦу ссуΦл лΦм лΦл фΦу сулΦм нрΦн ртстΦм нлΦо лΦм лΦо лΦм лΦм пуΦу
WŀƴǳŀǊȅ уΣ нлнпфΦр ссуΦн лΦл лΦл фΦу стлΦр сΦо ммснΦс фΦу сстΦл лΦм лΦл фΦу суфΦу мсΦм осолΦп нлΦп лΦм лΦо лΦм лΦл муΦп
WŀƴǳŀǊȅ фΣ нлнпфΦр ссуΦо лΦп мΦс фΦу ссфΦс сΦн мнлсΦп фΦу сссΦп лΦм лΦл фΦу сууΦо мфΦу прмфΦф нлΦс лΦм лΦо лΦм лΦл лΦл
WŀƴǳŀǊȅ млΣ нлнпфΦр ссфΦф лΦт тоΦт фΦу ссфΦу уΦо мусуΦф фΦу сссΦф лΦо сфΦн фΦу сфрΦп нлΦп псплΦп нлΦт лΦм лΦо лΦм лΦл онΦт
WŀƴǳŀǊȅ ммΣ нлнпфΦс стрΦм мΦл ммлΦс фΦу стнΦт фΦн нопфΦн фΦу ссуΦн лΦм лΦл фΦу сфрΦс уΦф ноллΦс нмΦл лΦм лΦо лΦм сфΦо нуоΦс
WŀƴǳŀǊȅ мнΣ нлнпфΦр стлΦт лΦр ммлΦн фΦу ссфΦф млΦу олнтΦр фΦу ссуΦф лΦм лΦл фΦу сфоΦт мΦп оурΦн ннΦф лΦл лΦо лΦм лΦл нмнΦр
WŀƴǳŀǊȅ моΣ нлнпфΦр ссфΦф лΦл лΦн фΦу ссфΦф ммΦп офноΦл фΦу ссфΦл лΦм лΦл фΦу сфоΦн мΦп нпмΦу нмΦс лΦм лΦо лΦм лΦл мнΦф
WŀƴǳŀǊȅ мпΣ нлнпфΦр ссфΦт лΦн тнΦл фΦу стлΦл ммΦс офсрΦу фΦу ссуΦм лΦм лΦл фΦу сфуΦу мΦр мтмΦм нлΦф лΦм лΦо лΦм лΦп лΦл
WŀƴǳŀǊȅ мрΣ нлнпфΦр ссуΦт лΦм ууΦо фΦу стлΦн мнΦл орруΦм фΦу ссуΦл лΦм лΦл фΦу сффΦу мΦо стΦо нлΦт лΦм лΦо лΦм лΦл лΦл
WŀƴǳŀǊȅ мсΣ нлнпфΦс стнΦу лΦп отлΦу фΦу стлΦл фΦф нсоуΦм фΦу сстΦл лΦм лΦл фΦу сфмΦо мΦс лΦм нлΦр лΦм лΦо лΦм лΦл лΦо
WŀƴǳŀǊȅ мтΣ нлнпфΦр стлΦм лΦр олΦл фΦу стлΦм уΦп нмфрΦп фΦу сстΦф лΦн лΦл фΦу сффΦт мΦт лΦл нлΦс лΦм лΦо лΦм лΦл нсΦт
WŀƴǳŀǊȅ муΣ нлнпфΦр стлΦт лΦр нтΦл фΦу стлΦл уΦс нмнфΦн фΦу сстΦт лΦм лΦл фΦу сфпΦф мΦр лΦл нлΦф лΦм лΦо лΦм лΦл моΦу
WŀƴǳŀǊȅ мфΣ нлнпфΦр стлΦп лΦп пфΦс фΦу стлΦм уΦс ннтпΦс фΦу сстΦт лΦм лΦл фΦу тлнΦп мΦт оΦс нлΦр лΦм лΦо лΦм лΦо отΦт
WŀƴǳŀǊȅ нлΣ нлнпфΦр ссфΦн лΦр уфΦн фΦу ссфΦф сΦр мтлрΦс фΦу сссΦф лΦм лΦл фΦу сфоΦт нΦм лΦл нлΦп лΦм лΦо лΦм лΦл ооΦт
WŀƴǳŀǊȅ нмΣ нлнпфΦр стлΦл лΦп слΦр фΦу стлΦл рΦф мропΦт фΦу ссуΦо лΦм лΦл фΦу тлнΦп мΦр ммΦс мфΦу лΦм лΦо лΦм лΦл лΦл
WŀƴǳŀǊȅ ннΣ нлнпфΦр ссфΦт лΦр тфΦп фΦу стлΦп сΦо мрлоΦф фΦу ссуΦл лΦм лΦл фΦу сутΦм мΦу орΦу нлΦп лΦм лΦо лΦм лΦл муΦо
WŀƴǳŀǊȅ ноΣ нлнпфΦр стлΦо лΦр рмΦр фΦу сстΦф тΦф муспΦс фΦу сстΦо лΦн лΦл фΦу суоΦф нΦн полΦт нлΦс лΦм лΦо лΦм лΦл нуΦс
WŀƴǳŀǊȅ нпΣ нлнпфΦр стоΦп лΦм уΦт фΦу сстΦр сΦн фтпΦм фΦу сссΦм лΦн лΦл фΦу суоΦу мΦф монлΦн нлΦт лΦм лΦс лΦм лΦл отΦт
WŀƴǳŀǊȅ нрΣ нлнпфΦр стлΦн лΦм лΦл фΦу ссуΦн тΦп мммоΦн фΦу сссΦт лΦн лΦл фΦу сфмΦс мΦу моллΦп нмΦр πлΦм мΦс лΦл лΦл нпΦс
WŀƴǳŀǊȅ нсΣ нлнпфΦр стлΦн лΦл лΦл фΦу ссрΦу млΦм мнпрΦн фΦу сстΦм лΦм лΦл фΦу сфмΦт мΦу молтΦр нпΦл πлΦр мΦп лΦм лΦл онΦн
WŀƴǳŀǊȅ нтΣ нлнпфΦр ссфΦф лΦл лΦл фΦу ссуΦр тΦс рмтΦт фΦу сссΦп лΦм лΦл фΦу сфмΦр нΦл мплсΦт ноΦт πлΦр лΦт лΦм лΦл нуΦф
WŀƴǳŀǊȅ нуΣ нлнпфΦр стлΦм лΦл лΦл фΦу стлΦф тΦм мсоΦт фΦу сссΦу лΦм лΦл фΦу сфсΦу нΦл мпмсΦп нлΦф лΦм лΦо лΦм лΦл нфΦм
WŀƴǳŀǊȅ нфΣ нлнпфΦр стмΦп лΦл лΦл фΦу стуΦт тΦо уппΦс фΦу сстΦс лΦм лΦл фΦу тлмΦм мΦп млрфΦу нмΦл лΦм лΦо лΦн лΦл сΦп
WŀƴǳŀǊȅ олΣ нлнпфΦр стлΦп лΦл лΦл фΦу стмΦм сΦс фмпΦп фΦу стлΦн лΦл лΦл фΦу тмрΦо лΦо оснΦл нлΦф лΦм лΦо лΦм лΦл мΦл
WŀƴǳŀǊȅ омΣ нлнпфΦр ссфΦс лΦл лΦл фΦу ссфΦу оΦф плуΦт фΦу сстΦп лΦл лΦл фΦу тлуΦо мΦм фоуΦо нмΦр πлΦн лΦр лΦм мΦо рΦу

!ǾƎ фΦр стлΦо лΦн офΦр фΦу стлΦм тΦу мснтΦс фΦу ссрΦо лΦм нΦн фΦу сфлΦр уΦф нлфмΦм нмΦл лΦм лΦп лΦм нΦо птΦмbκ!
aƛƴ фΦр ссуΦн лΦл лΦл фΦу ссрΦу оΦф мсоΦт фΦу снсΦф лΦл лΦл фΦу сстΦс лΦо лΦл мфΦу πлΦр лΦо лΦл лΦл лΦлbκ!
aŀȄ фΦс стрΦм мΦл отлΦу фΦу стуΦт мнΦл офсрΦу млΦл стлΦн лΦо сфΦн фΦу тмрΦо нуΦр спунΦт нпΦл лΦм мΦс лΦн сфΦо нуоΦсbκ!
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Appendix D – Air Pollution Control System Data



DǊƛǘ сκт .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ {ŎǊŜŜƴ пπу .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ 5ŜǿŀǘŜǊƛƴƎ CŀŎƛƭƛǘȅ {ŎǊǳōōŜǊ
ǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ¢ŜƳǇŜǊŀǘǳǊŜ Lƴ όÁ/ύ tǊŜǎǎǳǊŜ Lƴ όƪtŀύ tǊŜǎǎǳǊŜ hǳǘ όƪtŀύIн{ hǳǘ όǇǇƳύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ

CŜōǊǳŀǊȅ мΣ нлнпфΦрл стлΦм лΦлл лΦл фΦул сруΦо рΦрн ррнΦф фΦул ссуΦм лΦмм лΦл фΦум тлмΦм мΦр мннмΦп ннΦл πлΦну лΦрм лΦм лΦл мрΦс
CŜōǊǳŀǊȅ нΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦул сурΦс тΦпо рлфΦн фΦул сстΦп лΦмм лΦл фΦул тлпΦт мΦф мсмнΦп ноΦт πлΦпс лΦтс лΦм лΦл фΦо
CŜōǊǳŀǊȅ оΣ нлнпфΦрл ссфΦу лΦлл лΦл фΦул ссфΦф тΦоп умоΦо фΦум сстΦф лΦмм лΦл фΦул тлрΦм мΦф мсомΦн ноΦу πлΦпт лΦтп лΦм лΦл мΦу
CŜōǊǳŀǊȅ пΣ нлнпфΦрл стлΦл лΦлл лΦл фΦул стлΦл тΦпт фрпΦс фΦул ссуΦо лΦлф лΦл фΦул тмоΦн мΦу мпфоΦу нпΦт πлΦпс лΦтс лΦм лΦл лΦн
CŜōǊǳŀǊȅ рΣ нлнпфΦрл стлΦо лΦлл лΦл фΦул стлΦо тΦфм млтрΦт фΦул ссуΦс лΦлп лΦл фΦул тммΦс нΦт ннфлΦп нпΦу πлΦпр лΦтс лΦм лΦл лΦо
CŜōǊǳŀǊȅ сΣ нлнпфΦрл суфΦт лΦлл лΦл фΦул стлΦл тΦрп фомΦл фΦум ссфΦт лΦлп лΦл фΦун тлмΦу мΦо урпΦф нпΦр πлΦпр лΦтт лΦм лΦл мсΦп
CŜōǊǳŀǊȅ тΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦул стлΦм тΦрс трнΦм фΦул ссуΦс лΦлп лΦл фΦул тлоΦс мΦн тсоΦу нпΦн πлΦпс лΦтс лΦм лΦл фΦо
CŜōǊǳŀǊȅ уΣ нлнпфΦрл ссуΦм лΦлл лΦл фΦул стмΦп тΦмл стмΦс фΦул сстΦп лΦлр лΦл фΦул сфнΦф мΦс млпнΦф нпΦм πлΦпт лΦтс лΦм лΦр сΦп
CŜōǊǳŀǊȅ фΣ нлнпфΦрл стлΦл лΦлл лΦл фΦул стлΦн сΦуф тлтΦу фΦул сстΦф лΦлт лΦл фΦул сфоΦп мΦр фтсΦо нпΦр πлΦпс лΦтс лΦм лΦл рΦо
CŜōǊǳŀǊȅ млΣ нлнпфΦрл стлΦл лΦлл лΦл фΦул стлΦм сΦто тмпΦм фΦул сстΦт лΦлт лΦл фΦул суфΦр мΦт ммомΦт нпΦф πлΦпр лΦтт лΦм лΦл моΦо
CŜōǊǳŀǊȅ ммΣ нлнпфΦрл ссфΦф лΦлм лΦл фΦул стлΦм сΦол руфΦо фΦул сссΦт лΦлр лΦл фΦул сутΦр нΦл ммтфΦо ноΦу πлΦпу лΦтр лΦм лΦл мсΦо
CŜōǊǳŀǊȅ мнΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦул ссфΦс рΦун сппΦл фΦул сстΦр лΦлу лΦл фΦул суоΦс мΦф ммпуΦо нпΦм πлΦпс лΦут лΦм лΦн пΦл
CŜōǊǳŀǊȅ моΣ нлнпфΦсо сфоΦс лΦлл лΦл фΦтт ссфΦс уΦнн млотΦс фΦул сстΦм лΦлу лΦл фΦул сурΦф нΦл ммроΦр нпΦл πлΦпт лΦтс лΦм лΦл мфΦр
CŜōǊǳŀǊȅ мпΣ нлнпфΦрл стлΦм лΦлл лΦл фΦул стмΦо рΦпм ртоΦм фΦул ссуΦо лΦлр лΦл фΦул сттΦс нΦс мроуΦл нпΦс πлΦпт лΦтс лΦм лΦл ннΦм
CŜōǊǳŀǊȅ мрΣ нлнпфΦрл стлΦм лΦлл лΦл фΦул стлΦм пΦто ррмΦп фΦул сстΦф лΦмл лΦл фΦул стрΦп оΦн муфнΦо нпΦр πлΦпс лΦтт лΦм лΦл тΦр
CŜōǊǳŀǊȅ мсΣ нлнпфΦрл стлΦл лΦлл лΦл фΦул ссфΦу рΦлт румΦл фΦтф ссуΦм лΦлр лΦл фΦул стоΦн оΦп мффмΦр нпΦс πлΦпс лΦтс лΦм лΦл оΦм
CŜōǊǳŀǊȅ мтΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦул стлΦл рΦлн рноΦо фΦтф сссΦу лΦлф лΦл фΦул стсΦс нΦф мсфрΦн нпΦн πлΦпт лΦтт лΦм лΦо мΦн
CŜōǊǳŀǊȅ муΣ нлнпфΦрл стлΦл лΦлл лΦл фΦул ссфΦу рΦрм слпΦн фΦул ссрΦс лΦнп лΦл фΦул сусΦм мΦт млосΦф нпΦп πлΦпт лΦтс лΦм лΦл прΦп
CŜōǊǳŀǊȅ мфΣ нлнпфΦрл стлΦл лΦлл лΦл фΦул ссфΦф рΦфр спнΦу фΦул сссΦн лΦнн лΦл фΦул сфпΦт мΦо туфΦр нпΦо πлΦпс лΦтс лΦм лΦл оΦм
CŜōǊǳŀǊȅ нлΣ нлнпфΦрл стлΦн лΦлл лΦл фΦул ссфΦс сΦус трсΦр фΦул ссрΦн лΦмм лΦл фΦул сфсΦп мΦл сптΦл нпΦл πлΦпс лΦтс лΦм лΦл фΦу
CŜōǊǳŀǊȅ нмΣ нлнпфΦрл стлΦл лΦлл лΦл фΦтт сстΦм тΦлр утнΦн фΦул сстΦф лΦло лΦл фΦул тлсΦм лΦу рнтΦо ноΦф πлΦпт лΦтт лΦл лΦл рΦс
CŜōǊǳŀǊȅ ннΣ нлнпфΦрм стпΦо лΦлл лΦл фΦум стмΦл сΦос тлсΦф фΦум стлΦн лΦлр лΦл фΦтф тмтΦр лΦф рппΦн ноΦр πлΦпу лΦтс лΦм лΦл пΦл
CŜōǊǳŀǊȅ ноΣ нлнпфΦрл стлΦл лΦлл лΦл фΦул стлΦл сΦнт улфΦр фΦул ссфΦу лΦло лΦл фΦум сфуΦт лΦт ппуΦт ноΦм πлΦпу лΦтр лΦм лΦл рΦп
CŜōǊǳŀǊȅ нпΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦул стлΦл сΦоу упфΦн фΦтф ссуΦф лΦло лΦл фΦул сффΦн мΦл ртмΦс ноΦп πлΦпу лΦтр лΦм лΦл олΦт
CŜōǊǳŀǊȅ нрΣ нлнпфΦрл стлΦм лΦлл лΦл фΦул ссфΦр уΦло мнтнΦм фΦум ссфΦп лΦлф лΦл фΦум сфпΦм мΦл слпΦн нпΦн πлΦпс лΦтр лΦм лΦл оуΦф
CŜōǊǳŀǊȅ нсΣ нлнпфΦрл стлΦл лΦлл лΦл фΦум стлΦу сΦтп млтрΦт фΦул ссфΦу лΦлс лΦл фΦум тмсΦн лΦс отуΦф нпΦн πлΦпс лΦтт лΦм лΦл фΦу
CŜōǊǳŀǊȅ нтΣ нлнпфΦрл стлΦл лΦлл лΦл фΦул стлΦп сΦлу ммлтΦл фΦтс стлΦм лΦлн лΦл фΦул тлрΦс лΦс олпΦу нрΦл πлΦпп лΦтт лΦм лΦл ррΦс
CŜōǊǳŀǊȅ нуΣ нлнпфΦрл стлΦм лΦлл лΦл фΦул ссфΦф сΦсо мтпрΦн фΦул ссфΦп мΦлф лΦл фΦтф тмоΦн мΦр рлпΦо нрΦр πлΦпо лΦтр лΦм лΦл снΦр
CŜōǊǳŀǊȅ нфΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦул стлΦн рΦтм мтлмΦп фΦул сстΦф мΦуп лΦл фΦул тлрΦн нΦр тотΦм нрΦп πлΦпп лΦтр лΦм лΦл ммΦу

!ǾƎ фΦрл стмΦс лΦлл лΦл фΦул стлΦн сΦрп уоуΦу фΦул ссуΦм лΦмт лΦлл фΦул сфсΦф мΦт млрфΦл нпΦн πлΦпс лΦтр лΦм лΦл мрΦл bκ!
aƛƴ фΦрл ссуΦм лΦлл лΦл фΦтт сруΦо пΦто рлфΦн фΦтс ссрΦн лΦлн лΦлл фΦтф стоΦн лΦс олпΦу ннΦл πлΦпу лΦрм лΦл лΦл лΦн bκ!
aŀȄ фΦсо сфоΦс лΦлм лΦл фΦум сурΦс уΦнн мтпрΦн фΦум стлΦн мΦуп лΦлл фΦун тмтΦр оΦп ннфлΦп нрΦр πлΦну лΦут лΦм лΦр снΦр bκ!
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Appendix D – Air Pollution Control System Data



DǊƛǘ сκт .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ {ŎǊŜŜƴ пπу .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ 5ŜǿŀǘŜǊƛƴƎ CŀŎƛƭƛǘȅ {ŎǊǳōōŜǊ
ǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ¢ŜƳǇŜǊŀǘǳǊŜ Lƴ όÁ/ύ tǊŜǎǎǳǊŜ Lƴ όƪtŀύ tǊŜǎǎǳǊŜ hǳǘ όƪtŀύIн{ hǳǘ όǇǇƳύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ

aŀǊŎƘ мΣ нлнпфΦрл стлΦл лΦлл лΦл фΦул ссфΦф сΦнн мунрΦр фΦул сстΦф мΦфу лΦл фΦул тлфΦп нΦс тусΦм нрΦс πлΦпр лΦтс лΦм лΦл лΦн
aŀǊŎƘ нΣ нлнпфΦрл стлΦл лΦлл лΦл фΦул ссфΦу сΦпт нммрΦл фΦул сстΦп мΦуу лΦл фΦул тлтΦо нΦт унпΦм нрΦу πлΦпр лΦтт лΦм лΦл лΦм
aŀǊŎƘ оΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦул стлΦл тΦрт нспфΦп фΦул сстΦн мΦфф лΦл фΦул тлуΦф нΦр трфΦт нрΦф πлΦпр лΦтс лΦм лΦл лΦп
aŀǊŎƘ пΣ нлнпфΦрл стлΦм лΦлл лΦл фΦул стлΦл тΦул нурфΦп фΦул ссуΦт мΦсу лΦл фΦул тммΦр мΦу рноΦс нрΦм πлΦпр лΦтс лΦм лΦл моΦф
aŀǊŎƘ рΣ нлнпфΦрл стлΦл лΦлл лΦл фΦул стлΦм тΦпм нспнΦу фΦул сстΦу мΦту лΦл фΦул тмсΦф нΦо тлпΦу нрΦл πлΦпр лΦтс лΦм лΦл мнΦс
aŀǊŎƘ сΣ нлнпфΦпу стрΦп лΦлл лΦл фΦтф стлΦм тΦун нрпфΦс фΦтф ссуΦф мΦсс лΦл фΦул сфнΦт нΦм сррΦр нпΦл πлΦпр лΦтт лΦм лΦм нтΦо
aŀǊŎƘ тΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦум стлΦн тΦом ммнсΦо фΦул сстΦу мΦсу лΦл фΦул суфΦу нΦп тмрΦс нрΦп πлΦпр лΦтс лΦм лΦл мпΦф
aŀǊŎƘ уΣ нлнпфΦрл стлΦл лΦлл лΦл фΦул стлΦм рΦно тмлΦн фΦул сстΦм мΦту лΦл фΦул суоΦс нΦу упнΦф нпΦо πлΦпт лΦтс лΦм лΦл уΦо
aŀǊŎƘ фΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦул ссфΦр рΦпм сфнΦу фΦул сссΦт мΦфф лΦл фΦул сулΦт оΦо фулΦо ноΦп πлΦпт лΦтр лΦм лΦл тΦп
aŀǊŎƘ млΣ нлнпфΦрл ссфΦо лΦлм лΦм фΦул стлΦо рΦро смтΦу фΦул сстΦс мΦрф лΦл фΦул стфΦо пΦм морсΦн ннΦу πлΦпу лΦтр лΦм лΦл сΦр
aŀǊŎƘ ммΣ нлнпфΦрл стлΦр лΦму лΦл фΦул стлΦл пΦнр проΦн фΦум ссуΦф лΦрп лΦл фΦул тллΦф мΦф рмрΦф ноΦо πлΦпф лΦтр лΦм лΦл нΦн
aŀǊŎƘ мнΣ нлнпфΦпс тлнΦл лΦлл лΦл фΦту ссфΦф оΦну нптΦн фΦтф сстΦр лΦту лΦл фΦул сфнΦу нΦн тмсΦу ноΦп πлΦпф лΦтр лΦм лΦл мΦл
aŀǊŎƘ моΣ нлнпфΦрл стлΦн лΦлл лΦл фΦул ссфΦу нΦст мнуΦс фΦул ссуΦл лΦсм лΦл фΦул тлнΦс мΦс пнсΦм ноΦс πлΦпу лΦтт лΦм лΦл лΦн
aŀǊŎƘ мпΣ нлнпфΦрл стлΦм лΦлл лΦл фΦул стлΦп нΦтл ммнΦн фΦул ссфΦн лΦпс лΦл фΦул тлоΦм мΦф пфпΦр ноΦм πлΦрл лΦтс лΦм лΦл лΦл
aŀǊŎƘ мрΣ нлнпфΦпф стлΦл лΦлл лΦл фΦул стлΦн нΦрл усΦн фΦул ссфΦф лΦнф лΦл фΦул тмоΦп мΦр оссΦп мсΦс πлΦро лΦтс лΦм лΦл лΦл
aŀǊŎƘ мсΣ нлнпфΦрм ссфΦф лΦлл лΦл фΦул ссфΦу нΦнп ссΦм фΦул ссуΦу лΦру лΦл фΦул тлоΦу нΦн смпΦс тΦт πлΦрп лΦул лΦм лΦл лΦл
aŀǊŎƘ мтΣ нлнпфΦрл ссфΦу лΦлл лΦл фΦул ссфΦс нΦфу ммпΦс фΦул ссфΦл лΦус лΦл фΦул сфтΦл нΦр сфтΦр уΦс πлΦмл лΦпр лΦм лΦл лΦл
aŀǊŎƘ муΣ нлнпфΦрл ссфΦу лΦлл лΦл фΦтт ссфΦо оΦоо момΦу фΦум ссуΦф лΦур лΦл фΦум тмлΦм мΦо олпΦс муΦм лΦлф лΦнт лΦм лΦл лΦт
aŀǊŎƘ мфΣ нлнпфΦрл стлΦл лΦлл лΦл фΦту стлΦт оΦпт мтуΦр фΦул ссуΦр лΦфн лΦл фΦул сфтΦт мΦс офуΦн нмΦу лΦмл лΦнт лΦм лΦл лΦм
aŀǊŎƘ нлΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦул ссфΦу пΦрн оплΦу фΦул ссуΦр мΦму лΦл фΦул сффΦр мΦу пофΦм нмΦп лΦмм лΦнт лΦм лΦл оΦр
aŀǊŎƘ нмΣ нлнпфΦрм стрΦр лΦлл лΦл фΦул ссфΦр пΦпу нфуΦл фΦул ссуΦу мΦнп лΦл фΦул тлпΦф мΦт пнрΦс нмΦн лΦмм лΦну лΦм лΦл ммΦу
aŀǊŎƘ ннΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦул ссфΦу пΦнп мусΦф фΦул ссуΦо мΦпм лΦл фΦул тлмΦо мΦф птмΦт нлΦф лΦмм лΦну лΦм лΦл оΦу
aŀǊŎƘ ноΣ нлнпфΦрл стлΦн лΦлл лΦл фΦул стлΦм пΦпт мфмΦт фΦул сстΦр мΦто лΦл фΦул сфпΦп нΦп спуΦо нмΦо лΦмн лΦну лΦм лΦл ноΦл
aŀǊŎƘ нпΣ нлнпфΦрл стлΦл лΦлл лΦл фΦул стлΦн пΦпо мтнΦм фΦул рурΦн мΦрф лΦл фΦул снлΦн нΦп тнуΦл нмΦн лΦмм лΦнт лΦм лΦл нпΦн
aŀǊŎƘ нрΣ нлнпфΦрл стлΦм лΦлл лΦл фΦул стлΦл пΦно мпфΦр фΦул ссуΦп мΦсл лΦл фΦул сфпΦн нΦл рпфΦу нмΦр лΦлт лΦол лΦл лΦл мфΦт
aŀǊŎƘ нсΣ нлнпфΦрл стлΦм лΦлл лΦл фΦул ссфΦу пΦон мрпΦо фΦул ссуΦс мΦпу лΦл фΦул сфмΦс нΦо сопΦн нпΦн πлΦпт лΦтр лΦм лΦл нпΦп
aŀǊŎƘ нтΣ нлнпфΦрл стлΦн лΦлл лΦл фΦул стлΦм пΦот ммпΦм фΦуп сптΦс мΦол лΦл фΦул сфоΦн нΦр сулΦф ноΦо πлΦпф лΦтп лΦм лΦл муΦо
aŀǊŎƘ нуΣ нлнпфΦрл стлΦн лΦлл лΦл фΦул стлΦт пΦпф ннуΦф фΦул ссуΦл мΦол лΦл фΦул сфсΦп нΦп тлнΦу нпΦн πлΦпф мΦнн лΦм лΦл лΦм
aŀǊŎƘ нфΣ нлнпфΦрл стлΦм лΦлл лΦл фΦул ссфΦу пΦмп нолΦн фΦул сстΦу мΦоф лΦл фΦул сфсΦм нΦр тнсΦф нпΦс πлΦпу мΦсу лΦм лΦл оΦм
aŀǊŎƘ олΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦул ссфΦф пΦпп нолΦн фΦул сстΦс мΦтн лΦл фΦул сфоΦн нΦр тнтΦл нпΦн πлΦпу лΦтс лΦм лΦл поΦс
aŀǊŎƘ омΣ нлнпфΦрл ссфΦу лΦлл лΦл фΦул ссфΦф рΦлс нолΦо фΦул сстΦс мΦто лΦл фΦул суфΦт нΦу уорΦн ноΦр πлΦпф лΦтр лΦм лΦл умΦт

!ǾƎ фΦрл стмΦп лΦлм лΦл фΦул стлΦл пΦтр тлпΦо фΦул сспΦу мΦоп лΦл фΦул сфсΦл нΦо сроΦо ннΦм πлΦон лΦст лΦм лΦл ммΦп bκ!
aƛƴ фΦпс ссфΦо лΦлл лΦл фΦтт ссфΦо нΦнп ссΦм фΦтф рурΦн лΦнф лΦл фΦул снлΦн мΦо олпΦс тΦт πлΦрп лΦнт лΦл лΦл лΦл bκ!
aŀȄ фΦрм тлнΦл лΦму лΦм фΦум стлΦт тΦун нурфΦп фΦуп ссфΦф мΦфф лΦл фΦум тмсΦф пΦм морсΦн нрΦф лΦмн мΦсу лΦм лΦм умΦт bκ!
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Appendix D – Air Pollution Control System Data



DǊƛǘ сκт .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ {ŎǊŜŜƴ пπу .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ 5ŜǿŀǘŜǊƛƴƎ CŀŎƛƭƛǘȅ {ŎǊǳōōŜǊ
ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ¢ŜƳǇŜǊŀǘǳǊŜ Lƴ όÁ/ύ tǊŜǎǎǳǊŜ Lƴ όƪtŀύ tǊŜǎǎǳǊŜ hǳǘ όƪtŀύ Iн{ hǳǘ όǇǇƳύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ

!ǇǊƛƭ мΣ нлнп фΦпф стлΦл лΦлл лΦл фΦул стлΦп пΦрс нолΦо фΦул сстΦп мΦтс лΦл фΦул сфнΦс нΦф уфоΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ннΦс πлΦрм лΦтс лΦм лΦл мпΦс
!ǇǊƛƭ нΣ нлнп фΦро стнΦр лΦлл лΦл фΦум стмΦф пΦфо нптΦу фΦум ссфΦо мΦрр лΦл фΦул тмлΦо нΦт унсΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ннΦп πлΦрм лΦтр лΦм лΦл отΦн
!ǇǊƛƭ оΣ нлнп фΦрл стлΦн лΦлл лΦл фΦул стлΦм пΦфу отлΦс фΦул ссуΦс мΦпп лΦл фΦул сфтΦо нΦу фпмΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ннΦф πлΦрн лΦтр лΦм лΦл поΦп
!ǇǊƛƭ пΣ нлнп фΦрм стлΦр лΦлл лΦл фΦун стлΦл рΦлу отнΦн фΦул ссуΦо мΦпл лΦл фΦул сфпΦт нΦт фмоΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ноΦп πлΦпф лΦтс лΦм лΦл нтΦн
!ǇǊƛƭ рΣ нлнп фΦрл стлΦм лΦлл лΦл фΦул ссфΦу рΦоо пфнΦт фΦул ссуΦр мΦну лΦл фΦул сутΦс оΦн ммлмΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ноΦо πлΦпф лΦсс лΦм лΦл уΦп
!ǇǊƛƭ сΣ нлнп фΦрл ссфΦу лΦлл лΦл фΦул стлΦл пΦмс нффΦр фΦул сстΦу мΦнс лΦл фΦул сфрΦм нΦу уфтΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ноΦп πлΦпф лΦтс лΦм лΦл мфΦс
!ǇǊƛƭ тΣ нлнп фΦрл ссфΦу лΦлл лΦл фΦул ссфΦт пΦст омпΦу фΦул сстΦн мΦул лΦл фΦул сфлΦу нΦф фмнΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ноΦл πлΦрл лΦтс лΦм лΦл улΦл
!ǇǊƛƭ уΣ нлнп фΦрл стлΦл лΦор лΦм фΦул ссфΦн рΦтн рртΦт фΦул ссуΦл мΦум спΦл фΦул сфрΦс нΦт фнпΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ннΦп πлΦрн лΦтп лΦм лΦл норΦо
!ǇǊƛƭ фΣ нлнп фΦрл стлΦл лΦлл лΦл фΦул ссфΦу рΦтн псфΦм фΦул сстΦф мΦпн лΦл фΦул сфмΦн мΦу слфΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ннΦп πлΦрн лΦтр лΦм лΦл рмсΦс

!ǇǊƛƭ млΣ нлнп фΦрл стлΦм лΦлл лΦл фΦул стлΦо рΦпс пмрΦо фΦул сстΦт мΦол лΦл фΦул сфпΦт мΦт слуΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ннΦс πлΦрн лΦтр лΦм лΦл рмнΦм
!ǇǊƛƭ ммΣ нлнп фΦрл ссфΦф лΦлл лΦл фΦум стлΦл рΦрф пууΦн фΦтт ссуΦп мΦмр лΦл фΦул суфΦф мΦу споΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ннΦр πлΦрм лΦтп лΦм лΦл порΦс
!ǇǊƛƭ мнΣ нлнп фΦрл стлΦм лΦлл лΦл фΦул стлΦп рΦпл пфуΦн фΦул ссуΦф мΦнс лΦл фΦул сусΦр нΦм ттлΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ннΦл πлΦрм лΦтс лΦм лΦл ооуΦо
!ǇǊƛƭ моΣ нлнп фΦрл стлΦл лΦлл лΦл фΦул стлΦл пΦфт пнсΦр фΦул ссуΦн мΦну лΦл фΦул сфпΦп нΦм тртΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ннΦо πлΦрм лΦтс лΦм лΦл мсоΦу
!ǇǊƛƭ мпΣ нлнп фΦрл ссфΦу лΦлл лΦл фΦул стлΦм пΦрт отфΦр фΦул ссфΦн мΦлс лΦл фΦул сутΦо нΦн уммΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ннΦн πлΦрм лΦтс лΦм лΦл нмсΦо
!ǇǊƛƭ мрΣ нлнп фΦрл стлΦн лΦлл лΦл фΦтф ссфΦр рΦмр проΦр фΦул стлΦп лΦуу лΦл фΦул сфрΦо мΦу споΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ннΦм πлΦрн лΦтп лΦм лΦл уоΦп
!ǇǊƛƭ мсΣ нлнп фΦрл стлΦн лΦлл мрфΦт фΦул стлΦп рΦпт рммΦр фΦул стлΦм лΦтм лΦл фΦул сфлΦф нΦп фнпΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ноΦо πлΦрм лΦтп лΦм ммтΦм ммнΦф
!ǇǊƛƭ мтΣ нлнп фΦрл стлΦм лΦлл лΦл фΦул стлΦо пΦто ослΦу фΦул стлΦн лΦпт лΦл фΦул сффΦф мΦп рмоΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ноΦт πлΦрм лΦтм лΦм лΦл руΦф
!ǇǊƛƭ муΣ нлнп фΦрм стоΦф лΦлл лΦл фΦул стнΦп пΦрм отлΦу фΦтф ссуΦр лΦтн лΦл фΦтф сфмΦо нΦн услΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ноΦм πлΦрм лΦрс лΦм лΦл олпΦу
!ǇǊƛƭ мфΣ нлнп фΦрл стлΦл лΦлл лΦл фΦул стлΦл пΦтс оснΦф фΦул стлΦм лΦтт лΦл фΦул стфΦт нΦо фумΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ноΦп πлΦрл лΦрм лΦм лΦл пуоΦм
!ǇǊƛƭ нлΣ нлнп фΦрл ссфΦу лΦлл лΦл фΦул стлΦм пΦрн нутΦн фΦул ссфΦс мΦлп лΦл фΦул сулΦл оΦо мплмΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ннΦт πлΦрм лΦрм лΦм лΦл туоΦс
!ǇǊƛƭ нмΣ нлнп фΦрл стлΦм лΦлл лΦл фΦул ссфΦс пΦст оллΦт фΦул ссфΦу лΦфс лΦл фΦул сттΦф оΦл мннуΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! ннΦо πлΦрн лΦпф лΦм лΦп росΦу
!ǇǊƛƭ ннΣ нлнп фΦрл стлΦл лΦлл лΦл фΦул ссфΦф пΦсл нрмΦф фΦул стлΦо лΦфр лΦл фΦул сууΦм нΦс мллнΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! нмΦр πлΦрп лΦпт лΦм лΦм отфΦп
!ǇǊƛƭ ноΣ нлнп фΦрл ссфΦф лΦлл лΦл фΦул ссфΦн пΦрл ннпΦс фΦул ссфΦр мΦмп лΦл фΦул сурΦф нΦс фуоΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! нмΦт πлΦро лΦрл лΦм лΦл мпфлΦт
!ǇǊƛƭ нпΣ нлнп фΦрл ссфΦт лΦлл лΦл фΦтф сттΦу пΦуп ммфΦс фΦул сстΦф мΦус лΦл фΦпф сснΦо мΦн нтоΦп фΦп сруΦр мΦу млнΦр bκ! bκ! bκ! bκ! нмΦр πлΦро лΦпу лΦм лΦл нлмнΦп
!ǇǊƛƭ нрΣ нлнп фΦрл стлΦл лΦлл лΦл фΦул стнΦу пΦтф нпфΦт фΦул ссфΦт мΦлл лΦл bκ! bκ! bκ! bκ! фΦр ссуΦф нΦс ммΦо bκ! bκ! bκ! bκ! ннΦл πлΦро лΦпф лΦм лΦт нрнпΦу
!ǇǊƛƭ нсΣ нлнп фΦрл стлΦп лΦлл лΦл фΦул стлΦт рΦро оутΦу фΦул ссфΦт мΦнн лΦл bκ! bκ! bκ! bκ! фΦр стлΦл пΦл тΦр bκ! bκ! bκ! bκ! ннΦт πлΦро лΦпф лΦм лΦт олфуΦр
!ǇǊƛƭ нтΣ нлнп фΦрл ссфΦт лΦлл лΦл фΦул ссфΦу рΦоу офоΦл фΦул ссфΦр мΦпр лΦл bκ! bκ! bκ! bκ! фΦр ссфΦф рΦм сΦу bκ! bκ! bκ! bκ! ннΦм πлΦрр лΦпф лΦм рΦф оупмΦф
!ǇǊƛƭ нуΣ нлнп фΦрл стлΦм лΦлл лΦл фΦул стлΦл рΦсп орфΦф фΦул ссфΦм мΦпу лΦл bκ! bκ! bκ! bκ! фΦр стлΦо рΦп мрΦо bκ! bκ! bκ! bκ! ннΦл πлΦрп лΦпф лΦм ппΦр посуΦл
!ǇǊƛƭ нфΣ нлнп фΦпу ссрΦн лΦлл лΦл фΦтф стмΦн сΦмс оптΦм фΦтф ссрΦр мΦлп лΦл bκ! bκ! bκ! bκ! фΦр ссуΦп оΦр муΦм bκ! bκ! bκ! bκ! ннΦн πлΦрр лΦпу лΦм пнΦп моттΦм
!ǇǊƛƭ олΣ нлнп фΦрм стпΦу лΦмс лΦл фΦул стлΦо рΦнп нпфΦт фΦул стлΦу лΦрт лΦл bκ! bκ! bκ! bκ! фΦп срнΦл рΦн мсΦс фΦп суфΦс лΦл πлΦп ннΦу πлΦрн лΦот лΦм муΦо мрнмΦп

!ǾƎ фΦрл стлΦн лΦлн рΦо фΦул стлΦр рΦлр орфΦу фΦул ссуΦф мΦнл нΦм фΦтф сфлΦл нΦп урмΦл фΦр ссрΦп пΦл нрΦп фΦп суфΦс лΦл πлΦп ннΦс πлΦрн лΦсо лΦм тΦт урпΦн bκ!
aƛƴ фΦпу ссрΦн лΦлл лΦл фΦтф ссфΦн пΦмс ммфΦс фΦтт ссрΦр лΦпт лΦл фΦпф сснΦо мΦн нтоΦп фΦп срнΦл мΦу сΦу фΦп суфΦс лΦл πлΦп нмΦр πлΦрр лΦот лΦм лΦл уΦп bκ!
aŀȄ фΦро стпΦу лΦор мрфΦт фΦун сттΦу сΦмс рртΦт фΦум стлΦу мΦус спΦл фΦул тмлΦо оΦо мплмΦф фΦр стлΦо рΦп млнΦр фΦп суфΦс лΦл πлΦп ноΦт πлΦпф лΦтс лΦм ммтΦм посуΦл bκ!
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Appendix D – Air Pollution Control System Data



DǊƛǘ сκт .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ{ŎǊŜŜƴ пπу .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ5ŜǿŀǘŜǊƛƴƎ CŀŎƛƭƛǘȅ {ŎǊǳōōŜǊ
ǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ¢ŜƳǇŜǊŀǘǳǊŜ Lƴ όÁ/ύ tǊŜǎǎǳǊŜ Lƴ όƪtŀύ tǊŜǎǎǳǊŜ hǳǘ όƪtŀύIн{ hǳǘ όǇǇƳύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ

aŀȅ мΣ нлнпфΦпф стуΦр лΦлл лΦл фΦум стнΦн оΦот суΦп фΦул ссфΦф лΦлм лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн лΦл лΦл ннΦт πлΦрп лΦпп лΦм моΦл ннсΦн
aŀȅ нΣ нлнпфΦрл ссфΦр лΦлл лΦл фΦул ссфΦр нΦтн ооΦл фΦул ссфΦо лΦоп лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦс лΦр лΦл ннΦп πлΦрр лΦпу лΦм рΦн плоΦл
aŀȅ оΣ нлнпфΦпр сспΦр лΦлм лΦл фΦул стлΦл оΦнл пнΦт фΦтф ссфΦн лΦст лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу нΦт лΦл ннΦп πлΦрп лΦпу лΦм лΦл фуфΦф
aŀȅ пΣ нлнпфΦрм стпΦф лΦлл лΦл фΦул ссфΦт оΦуп соΦп фΦул ссуΦо лΦфр лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу оΦс лΦм ннΦп πлΦрп лΦпт лΦм лΦл ммотΦл
aŀȅ рΣ нлнпфΦрл стпΦр лΦлл лΦл фΦул ссфΦо пΦну ррΦу фΦул сссΦс мΦмр лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф пΦо пΦр нмΦт πлΦрс лΦпу лΦм лΦм моммΦл
aŀȅ сΣ нлнпфΦрл стлΦт лΦлл лΦл фΦту сумΦн пΦоф оуΦт фΦул сссΦт лΦтр лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сссΦс пΦп фΦн ннΦм πлΦрр лΦпп лΦм нрΦф стуΦс
aŀȅ тΣ нлнпфΦрм стмΦп лΦлл лΦл фΦул сппΦо пΦтн ммуΦл фΦум ссфΦл лΦмм лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стоΦм оΦл мΦр ннΦп πлΦрп лΦом лΦм ннΦл оспΦп
aŀȅ уΣ нлнпфΦпф сфсΦо лΦлл лΦл фΦун срфΦо нΦрп рфΦу фΦтн срнΦл лΦлл лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стуΦн лΦс тΦо нмΦф πлΦрс лΦрл лΦм оΦр рсΦс
aŀȅ фΣ нлнпфΦпу тлнΦо лΦлл лΦл фΦул сосΦо нΦрм молΦм фΦул ссфΦу лΦлл лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стнΦн мΦр моΦт нмΦс πлΦрт лΦпу лΦм лΦл суΦу
aŀȅ млΣ нлнпфΦрм стуΦн лΦлл лΦл фΦул спфΦн нΦуф мооΦл фΦул стлΦл лΦлс лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу нΦт нмΦт ннΦр πлΦрт лΦпу лΦм мΦс мспΦл
aŀȅ ммΣ нлнпфΦрл ссфΦр лΦлн лΦл фΦул ссфΦо оΦму ппΦф фΦтф сстΦп лΦро лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦп оΦф ннΦу нлΦт πлΦрт лΦпу лΦм лΦл тнмΦт
aŀȅ мнΣ нлнпфΦрл стоΦм лΦмл лΦр фΦул ссфΦс оΦсн смΦу фΦум сстΦу лΦсф лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм пΦт мсΦп нмΦп πлΦрт лΦпу лΦм тΦт уннΦс
aŀȅ моΣ нлнпфΦрл стмΦл лΦмс лΦл фΦфп ссуΦо оΦус прΦм фΦтф ссрΦл мΦлн лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн пΦт мсΦф нмΦо πлΦрт лΦпу лΦм мрΦф мпууΦф
aŀȅ мпΣ нлнпфΦрл стсΦп лΦлп лΦл фΦфф сстΦс пΦфл уΦр фΦул сстΦн лΦср лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл нΦс мфΦм нмΦн πлΦру лΦпт лΦм нΦн млптΦт
aŀȅ мрΣ нлнпфΦрл ссуΦу лΦмс лΦл фΦто стрΦт рΦро млфΦн фΦум сстΦн лΦту лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф пΦт мрΦн нмΦп πлΦрт лΦпф лΦм млΦл мпутΦл
aŀȅ мсΣ нлнпфΦрр стнΦс лΦнс лΦл фΦрл стлΦп пΦус нуфΦу фΦум ссфΦн лΦпр лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп стлΦм сΦп фΦп нмΦф πлΦрп лΦпн лΦм мфΦр молтΦм
aŀȅ мтΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦоп стлΦн оΦор нлуΦт фΦул ссфΦм лΦно лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стлΦп нΦл оΦт ннΦп πлΦрп лΦпт лΦм рΦт унуΦр
aŀȅ муΣ нлнпфΦрл стлΦу лΦлл лΦл фΦол стлΦм пΦпт оумΦм фΦтф ссуΦл лΦст лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦр пΦл рΦн ннΦп πлΦрр лΦпт лΦм мΦм молфΦу
aŀȅ мфΣ нлнпфΦрл ссуΦт лΦлм лΦл фΦпо ссуΦн пΦсс отоΦо фΦул сстΦн лΦсо лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп ссуΦс рΦс мΦл ннΦо πлΦрп лΦпп лΦм пΦп уосΦу
aŀȅ нлΣ нлнпфΦрл стлΦл лΦлс лΦл фΦул стлΦо рΦпо соΦн фΦул сстΦу лΦну лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стмΦф нΦн лΦс ннΦп πлΦрс лΦпп лΦм уΦф тфтΦт
aŀȅ нмΣ нлнпфΦрл стлΦр лΦлн лΦл фΦул ссуΦф сΦмн ммнΦс фΦул сссΦп лΦун лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦн оΦл сΦт ннΦм πлΦрп лΦпф лΦм пΦл фусΦм
aŀȅ ннΣ нлнпфΦпф стлΦм лΦлт лΦл фΦул стлΦл сΦтс млрΦн фΦтт сспΦт лΦуо лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп срнΦн рΦс ммΦн нмΦф πлΦро лΦпф лΦм уΦф млннΦп
aŀȅ ноΣ нлнпфΦрл ссуΦт лΦлп лΦл фΦул стмΦн рΦсн роΦу фΦул сстΦс лΦмн лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс сусΦс нΦн уΦл ннΦл πлΦрн лΦпф лΦм лΦу онмΦл
aŀȅ нпΣ нлнпфΦрм стмΦн лΦлм лΦл фΦул ссуΦп сΦтт фнΦм фΦул сссΦф мΦмс лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф оΦн фΦф нмΦф πлΦро лΦпс лΦм мΦп мусмΦр
aŀȅ нрΣ нлнпфΦрл стлΦп лΦлл лΦл фΦул стлΦо сΦрм млмΦл фΦул ссуΦп лΦуф лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм оΦф моΦр нмΦп πлΦро лΦпт лΦм нΦн мнмтΦт
aŀȅ нсΣ нлнпфΦпф ссфΦт лΦлу лΦл фΦул сстΦо сΦрл мнфΦн фΦтф ссуΦр лΦфл лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп срфΦф сΦс муΦм нмΦп πлΦро лΦпф лΦм мсΦп мммсΦо
aŀȅ нтΣ нлнпфΦрл ссфΦп лΦлн лΦл фΦтф рпнΦн рΦтт нпсΦм фΦту сссΦт мΦнл лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стфΦм оΦу нлΦн нмΦс πлΦрп лΦпу лΦм ммΦм ммноΦм
aŀȅ нуΣ нлнпфΦрл стлΦт лΦлл лΦл фΦрф сслΦт уΦум сспΦп фΦум сссΦо мΦрф лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сссΦт оΦс ннΦу нмΦп πлΦрр лΦпу лΦл моΦо фппΦл
aŀȅ нфΣ нлнпфΦрм стоΦу лΦлл лΦл фΦрл срлΦн уΦоо ффлΦс фΦум ссуΦо мΦоу лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссрΦс оΦт ннΦл нлΦф πлΦрр лΦпу лΦм тΦу ммфуΦр
aŀȅ олΣ нлнпфΦрл стлΦо лΦлл лΦл фΦрл срлΦн уΦрн ммффΦн фΦул сстΦр мΦтр лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦс пΦн мнΦт нмΦс πлΦрр лΦпс лΦм муΦо мтффΦф
aŀȅ омΣ нлнпфΦрл стлΦм лΦлл лΦл фΦрл срлΦм уΦуп мморΦм фΦул ссуΦм мΦрм лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦс пΦу моΦс нмΦс πлΦрп лΦпт лΦм нлΦу мтптΦр

!ǾƎ фΦрл стоΦм лΦло лΦл фΦтн ссмΦл рΦлс нолΦф фΦул сстΦо лΦтм лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф оΦр млΦс нмΦу πлΦрр лΦпт лΦм уΦм фптΦф bκ!
aƛƴ фΦпр сспΦр лΦлл лΦл фΦол рпнΦн нΦрм уΦр фΦтн срнΦл лΦлл лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп срнΦн лΦл лΦл нлΦт πлΦру лΦом лΦл лΦл рсΦс bκ!
aŀȄ фΦрр тлнΦо лΦнс лΦр фΦфф сумΦн уΦуп ммффΦн фΦум стлΦл мΦтр лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс сусΦс сΦс ннΦу ннΦт πлΦрн лΦрл лΦм нрΦф мусмΦр bκ!

hǳǘ ƻŦ {ŜǊǾƛŎŜ
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Appendix D – Air Pollution Control System Data



DǊƛǘ сκт .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ{ŎǊŜŜƴ пπу .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ5ŜǿŀǘŜǊƛƴƎ CŀŎƛƭƛǘȅ {ŎǊǳōōŜǊ
ǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ¢ŜƳǇŜǊŀǘǳǊŜ Lƴ όÁ/ύ tǊŜǎǎǳǊŜ Lƴ όƪtŀύ tǊŜǎǎǳǊŜ hǳǘ όƪtŀύIн{ hǳǘ όǇǇƳύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ

WǳƴŜ мΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦрл срлΦо уΦпр фтсΦп фΦул сссΦл нΦмс лΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф сΦм мрΦс нмΦо πлΦрр лΦпт лΦм нуΦн ннфлΦо
WǳƴŜ нΣ нлнпфΦрл ссфΦс лΦлн лΦл фΦрл спфΦу уΦсо млмтΦс фΦул сссΦо нΦпм оΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл сΦл мсΦу нмΦп πлΦрс лΦпс лΦм моΦу нмонΦт
WǳƴŜ оΣ нлнпфΦрм стмΦм лΦлн лΦл фΦтф ссфΦо тΦрс офнΦн фΦум сстΦс мΦру лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп сстΦу тΦо мрΦн муΦн πлΦрр лΦпл лΦм мсΦу фмуΦф
WǳƴŜ пΣ нлнпфΦрл ссфΦу лΦлл лΦл фΦфт сфрΦо пΦлс моΦс фΦул ссфΦо лΦмл лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс ссфΦо нΦу мтΦр мрΦл πлΦрр лΦпф лΦм нлΦу пфΦп
WǳƴŜ рΣ нлнпфΦрл ссфΦп лΦлл лΦл млΦлмсфсΦр пΦмм лΦл фΦул сстΦу лΦтп лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦс нΦр моΦф мрΦс πлΦрт лΦпт лΦм рΦф оооΦн
WǳƴŜ сΣ нлнпфΦрл ссфΦр лΦлл лΦл фΦфф сфтΦм рΦлн лΦл фΦул сстΦп мΦоп лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу нΦу моΦф мрΦф πлΦрт лΦпу лΦм лΦл рпуΦл
WǳƴŜ тΣ нлнпфΦрл стлΦо лΦлн лΦл млΦллтлпΦм рΦоо лΦм фΦул сстΦл мΦрф лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф рΦу моΦо мрΦу πлΦрс лΦпу лΦм мΦт уоуΦт
WǳƴŜ уΣ нлнпфΦрл стлΦм лΦлл лΦл млΦллтлнΦо сΦмр ннΦс фΦул сстΦс мΦуп лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп сстΦп сΦс нΦн млΦо πлΦрс лΦпо лΦм нфΦл мсрсΦр
WǳƴŜ фΣ нлнпфΦрл стлΦп лΦлл лΦл млΦллтллΦл сΦуп отΦт фΦул сстΦн нΦлф лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стмΦн сΦс мΦм ммΦс πлΦор лΦоо лΦм ннΦф нрлпΦм
WǳƴŜ млΣ нлнпфΦрл ссфΦф лΦлл лΦл млΦллтллΦл уΦол офΦн фΦул сстΦм нΦоу лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм сΦс моΦн мрΦу πлΦрт лΦпу лΦм ооΦн нмфлΦс
WǳƴŜ ммΣ нлнпфΦрм стлΦу лΦлм лΦл фΦфт тллΦф мсΦмр ннпсΦт фΦтт сссΦм нΦмп лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦо срфΦм сΦс ннΦм муΦо πлΦрс лΦпс лΦм ппΦл нлтсΦп
WǳƴŜ мнΣ нлнпфΦпт стлΦт лΦлл лΦл фΦфо тлмΦл тΦмо слΦф фΦтф ссуΦу лΦоу лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стлΦу сΦс мрΦн ннΦо πлΦрн лΦпн лΦм нлΦн оффΦл
WǳƴŜ моΣ нлнпфΦрл стмΦм лΦлл лΦл фΦфт сфтΦп фΦоу млпΦн фΦфс срлΦп мΦлм лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп сптΦф сΦс мсΦп нмΦр πлΦнп лΦнн лΦм тΦр монуΦл
WǳƴŜ мпΣ нлнпфΦрл стлΦо лΦлл лΦл фΦфф тллΦо фΦсс рсΦс фΦул сссΦт мΦту лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп ссуΦф сΦс тΦп нлΦф πлΦрр лΦпс лΦм лΦл мфмуΦн
WǳƴŜ мрΣ нлнпфΦрл ссфΦф лΦлл лΦл млΦлнтлнΦо уΦтт фсΦс фΦул сстΦл мΦул лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн сΦс мΦф нмΦн πлΦро лΦпс лΦм лΦл ннутΦн
WǳƴŜ мсΣ нлнпфΦрл стлΦн лΦлл лΦл фΦфр сфпΦф уΦут опсΦт фΦул сстΦо нΦнл лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу сΦс лΦл нмΦп πлΦро лΦрл лΦм лΦл нуппΦу
WǳƴŜ мтΣ нлнпфΦрл стлΦо лΦлл лΦл фΦтл срфΦс тΦпр тмуΦн фΦул ссрΦо мΦфс лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп ссуΦс сΦс лΦл нмΦф πлΦрн лΦоф лΦм лΦл онлтΦм
WǳƴŜ муΣ нлнпфΦрл ссфΦт лΦлл лΦл фΦтл сслΦл тΦпу оффΦу фΦул сссΦт мΦрм лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стлΦу сΦс лΦл нмΦу πлΦро лΦпу лΦм лΦл нумпΦо
WǳƴŜ мфΣ нлнпфΦро сутΦо лΦлл лΦо фΦтл стлΦт мнΦсс оффΦу фΦус сснΦм мΦтс лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл сΦс лΦм нмΦп πлΦрп лΦпт лΦл лΦл онппΦф
WǳƴŜ нлΣ нлнпфΦрл ссфΦу лΦлл лΦл фΦтл сслΦл сΦфр рноΦп фΦул сссΦр нΦлн лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл сΦс рΦм нмΦм πлΦрр лΦпт лΦм лΦл оуппΦу
WǳƴŜ нмΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦтл срфΦф тΦпл ммтмΦс фΦул сссΦм нΦпу тΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу сΦс фΦл нмΦр πлΦрс лΦпт лΦм лΦл поолΦм
WǳƴŜ ннΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦтл срфΦу сΦфн мнолΦу фΦул сссΦм нΦтм лΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм сΦс млΦл ннΦл πлΦрр лΦпр лΦм лΦл офлуΦс
WǳƴŜ ноΣ нлнпфΦрл стлΦл лΦлл лΦл фΦтл срфΦу тΦуп ммфсΦл фΦтф ссрΦн оΦнм орΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сснΦо сΦс муΦр ннΦм πлΦрр лΦпс лΦм лΦл офорΦу
WǳƴŜ нпΣ нлнпфΦрм стпΦм лΦлл лΦл фΦту стнΦм уΦнс фмтΦо фΦум сстΦу оΦлм тΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стмΦр пΦл уΦс нлΦт πлΦрр лΦпс лΦм лΦл опррΦл
WǳƴŜ нрΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦфл суфΦф уΦлс потΦн фΦтф ссрΦп оΦмф лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр суоΦт лΦл рΦо нлΦф πлΦрр лΦпт лΦм лΦл сфмлΦу
WǳƴŜ нсΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦфл суфΦу тΦос нтуΦм фΦул сстΦн оΦнт лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сунΦл лΦл млΦп нмΦр πлΦрр лΦпс лΦм лΦл тслуΦу
WǳƴŜ нтΣ нлнпфΦрл стлΦу лΦлл лΦл фΦфл суфΦс тΦфт осрΦр фΦул сстΦп нΦсс лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп стмΦс лΦл ммΦс нлΦп πлΦрп лΦоф лΦм лΦл псфпΦс
WǳƴŜ нуΣ нлнпфΦрл ссфΦо лΦлл лΦл фΦфл сфлΦу рΦуу мрпΦн фΦул сстΦр нΦрп лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс сфуΦп лΦл уΦу нлΦу πлΦрс лΦпт лΦм лΦм ртупΦу
WǳƴŜ нфΣ нлнпфΦрл ссфΦт лΦлл лΦл фΦфл суфΦс сΦсо мулΦн фΦул сстΦл нΦфр пΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфнΦм лΦл моΦн нмΦф πлΦрс лΦпр лΦм лΦл сопмΦп
WǳƴŜ олΣ нлнпфΦрл стлΦм лΦлл лΦл фΦфл суфΦс тΦом нррΦн фΦтф сссΦс оΦну лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сусΦм лΦл мсΦо нмΦн πлΦрр лΦпс лΦм лΦл оусмΦм

!ǾƎ фΦрл стлΦу лΦлл лΦл фΦус суоΦп тΦтр прпΦс фΦум сссΦн нΦлт нΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стмΦт пΦу млΦм мфΦр πлΦро лΦпр лΦм уΦм нфпмΦф bκ!
aƛƴ фΦпт ссфΦо лΦлл лΦл фΦрл спфΦу пΦлс лΦл фΦтт срлΦп лΦмл лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦо сптΦф лΦл лΦл млΦо πлΦрт лΦнн лΦл лΦл пфΦп bκ!
aŀȄ фΦро сутΦо лΦлн лΦо млΦлнтлпΦм мсΦмр ннпсΦт фΦфс ссфΦо оΦну орΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс сфуΦп тΦо ннΦм ннΦо πлΦнп лΦрл лΦм ппΦл тслуΦу bκ!

DƻƭŘ .ŀǊ ²ŀǎǘŜǿŀǘŜǊ ¢ǊŜŀǘƳŜƴǘ tƭŀƴǘ
5ŀƛƭȅ !ǾŜǊŀƎŜ {ŎǊǳōōŜǊ wŜǇƻǊǘ

WǳƴŜ нлнп

{ŎǊǳōōŜǊ о π 9t¢ DwC {ŎǊǳōōŜǊ{ŎǊǳōōŜǊ р {ŎǊǳōōŜǊ с

hǳǘ ƻŦ {ŜǊǾƛŎŜ

5ŀǘŜ {ŎǊǳōōŜǊ м π 9ŀǎǘ {ŎǊǳōōŜǊ п π CŜǊƳŜƴǘŜǊ {ŎǊǳōōŜǊ н π ²Ŝǎǘ

Appendix D – Air Pollution Control System Data



DǊƛǘ сκт .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ {ŎǊŜŜƴ пπу .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ 5ŜǿŀǘŜǊƛƴƎ CŀŎƛƭƛǘȅ {ŎǊǳōōŜǊ
ǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ¢ŜƳǇŜǊŀǘǳǊŜ Lƴ όÁ/ύ tǊŜǎǎǳǊŜ Lƴ όƪtŀύ tǊŜǎǎǳǊŜ hǳǘ όƪtŀύIн{ hǳǘ όǇǇƳύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ

Wǳƭȅ мΣ нлнпфΦпф стлΦм лΦлн лΦл фΦфл сфлΦн уΦлл нрфΦо фΦул сссΦм оΦлр пΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр суфΦф лΦл мрΦм нлΦт πлΦрр лΦпс лΦм лΦл прнΦс
Wǳƭȅ нΣ нлнпфΦрм ссфΦу лΦлл лΦл фΦуп сфлΦп фΦос тнтΦл фΦул сссΦт оΦну тΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфпΦф лΦл мрΦо нлΦф πлΦрс лΦпр лΦм лΦм рлмΦт
Wǳƭȅ оΣ нлнпфΦрл стмΦм лΦлл лΦл фΦуф сфлΦф тΦнп офрΦф фΦум стлΦм лΦуп лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп стпΦф нΦл моΦн нлΦс πлΦрр лΦпо лΦм мΦп мууΦт
Wǳƭȅ пΣ нлнпфΦпф ссфΦн лΦлл лΦл фΦфл суфΦл пΦто оуΦф фΦул ссуΦн мΦол лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стнΦт оΦп мсΦн нмΦо πлΦрс лΦпт лΦм лΦл сфтΦн
Wǳƭȅ рΣ нлнпфΦрл ссфΦт лΦлл лΦл фΦфл суфΦф сΦлф млнΦо фΦул сстΦт нΦмс лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦт оΦф мфΦн ннΦн πлΦрс лΦпс лΦм лΦл нооуΦс
Wǳƭȅ сΣ нлнпфΦрл стлΦл лΦлл лΦл фΦфл суфΦу сΦпо ммоΦс фΦул сстΦп нΦпл лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стуΦу пΦф нлΦр ннΦм πлΦрс лΦпр лΦм лΦл оппмΦп
Wǳƭȅ тΣ нлнпфΦрм ссфΦф лΦлл лΦл фΦфл суфΦу тΦмм мрнΦт фΦул сстΦп нΦмн лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стпΦо пΦн ннΦл ноΦл πлΦрс лΦпр лΦм лΦл муллΦр
Wǳƭȅ уΣ нлнпфΦпт стоΦл лΦлл лΦл фΦуф суфΦл уΦпн мррΦн фΦтп стлΦл оΦот лΦл bκ! bκ! bκ! bκ! фΦн сууΦо лΦл ммΦн фΦр срнΦф пΦр нмΦо нпΦф πлΦрс лΦпп лΦм лΦл плруΦм
Wǳƭȅ фΣ нлнпфΦпф ссфΦр лΦлл лΦл фΦуп суфΦр тΦфу мпуΦм фΦтт сссΦс оΦфс лΦл bκ! bκ! bκ! bκ! фΦр стоΦс нΦс лΦл bκ! bκ! bκ! bκ! нрΦт πлΦрс лΦпп лΦм лΦл ртмсΦт
Wǳƭȅ млΣ нлнпфΦпт стлΦт лΦлл лΦл фΦуф суфΦо уΦрф пнΦн фΦул сссΦт оΦус лΦл bκ! bκ! bκ! bκ! фΦр сснΦс оΦф лΦн bκ! bκ! bκ! bκ! нтΦн πлΦрс лΦпп лΦм лΦл ппофΦф
Wǳƭȅ ммΣ нлнпфΦро ссфΦу лΦлл лΦл фΦуу сфлΦу фΦол лΦл фΦум ссрΦт пΦлт лΦл bκ! bκ! bκ! bκ! фΦр ссфΦс пΦо лΦм bκ! bκ! bκ! bκ! нрΦп πлΦрс лΦпп лΦм лΦл ррмрΦр
Wǳƭȅ мнΣ нлнпфΦрл ссфΦт лΦлл лΦл фΦфл суфΦт фΦур лΦл фΦул сссΦс оΦфф лΦл bκ! bκ! bκ! bκ! фΦр ссфΦу пΦн лΦл bκ! bκ! bκ! bκ! ннΦл πлΦрс лΦпс лΦм лΦл тфлоΦу
Wǳƭȅ моΣ нлнпфΦрл ссфΦт лΦлл лΦл фΦфл суфΦт фΦфп лΦл фΦул ссрΦр пΦрт сΦу bκ! bκ! bκ! bκ! фΦр стлΦм рΦл лΦл bκ! bκ! bκ! bκ! нмΦм πлΦрр лΦпс лΦм лΦл млсрпΦу
Wǳƭȅ мпΣ нлнпфΦрл стлΦт лΦлл лΦл фΦфм сфмΦм уΦфф лΦл фΦул ссрΦп оΦтс лΦл bκ! bκ! bκ! bκ! фΦр стлΦм пΦм лΦл bκ! bκ! bκ! bκ! нмΦо πлΦрр лΦпт лΦм лΦл сспнΦо
Wǳƭȅ мрΣ нлнпфΦпф стмΦу лΦлл лΦл фΦуф суфΦм фΦмф ооΦф фΦтф сспΦп пΦфу рΦс bκ! bκ! bκ! bκ! фΦр ссфΦу пΦт лΦл bκ! bκ! bκ! bκ! ннΦт πлΦрр лΦпс лΦм ммлΦр ррнсΦр
Wǳƭȅ мсΣ нлнпфΦпф ссфΦу лΦпо мстΦл фΦфл суфΦт фΦсм тонΦу фΦур сссΦл пΦпт оотΦт bκ! bκ! bκ! bκ! фΦр стлΦо сΦс тΦм фΦп срнΦп лΦл опΦр нпΦр πлΦру лΦпп лΦл лΦл моруΦр
Wǳƭȅ мтΣ нлнпфΦрл ссуΦф лΦлл лΦл фΦфл суфΦп млΦпп тнΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦп тΦл сΦп фΦр стлΦп рΦл олΦл нрΦс πлΦрс лΦпр лΦм лΦл мрмнΦн
Wǳƭȅ муΣ нлнпфΦпу стлΦп лΦлн лΦл фΦфл суфΦф ммΦму умΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦн фΦл фΦс фΦр сстΦу фΦл нуΦу нсΦп πлΦро лΦпр лΦм лΦл мсспΦп
Wǳƭȅ мфΣ нлнпфΦрн ссфΦф лΦлл лΦл фΦфл сфлΦр млΦпл рнΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм тΦу лΦл фΦр стоΦо тΦф нфΦс нрΦс πлΦрс лΦпп лΦм лΦл мсслΦт
Wǳƭȅ нлΣ нлнпфΦпф стлΦо лΦлл лΦл фΦфл суфΦл ммΦсм офΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн тΦу лΦл фΦр стнΦу уΦл омΦо нрΦл πлΦрс лΦпр лΦм лΦл мрпсΦн
Wǳƭȅ нмΣ нлнпфΦрн ссфΦс лΦлл лΦл фΦуф суфΦр ммΦпо лΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦт тΦп лΦл фΦр стоΦл тΦс омΦф нсΦп πлΦрс лΦпп лΦм лΦл мтфрΦп
Wǳƭȅ ннΣ нлнпфΦрм ссфΦу лΦлл лΦл фΦфм сфлΦм млΦту оΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл сΦр лΦл фΦр стфΦм сΦр онΦм нтΦм πлΦрс лΦпп лΦм лΦл момуΦм
Wǳƭȅ ноΣ нлнпфΦпф стлΦл лΦлл лΦл фΦфл суфΦт млΦпф рΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм тΦф лΦл фΦр ссуΦн тΦу нфΦф нрΦл πлΦрс лΦпр лΦм лΦм моутΦу
Wǳƭȅ нпΣ нлнпфΦпф стмΦр лΦлл лΦл фΦур сутΦф млΦол оΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦл тΦу лΦл фΦр сссΦт тΦф нмΦр нмΦу πлΦрр лΦпс лΦм лΦу пфрΦр
Wǳƭȅ нрΣ нлнпфΦрм стлΦт лΦлл лΦл фΦут сумΦу ммΦпр лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦс млΦр лΦл фΦп стмΦт млΦт уΦм нлΦо πлΦро лΦпр лΦм псΦф млппΦн
Wǳƭȅ нсΣ нлнпфΦрл стлΦо лΦлл лΦл фΦфл сфоΦт млΦон лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стлΦт уΦл лΦл фΦс стлΦм уΦо нΦр нлΦф πлΦро лΦпп лΦм сΦн пооΦп
Wǳƭȅ нтΣ нлнпфΦпф ссфΦу лΦлл лΦл фΦфн сфрΦо фΦом лΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦт сΦс лΦл фΦр стлΦо сΦу сΦн нмΦл πлΦрп лΦпс лΦм нΦм нмрΦо
Wǳƭȅ нуΣ нлнпфΦпф ссфΦу лΦлл лΦл фΦфл сфлΦф уΦтс мΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦс сΦф лΦл фΦр ссфΦр тΦл мсΦп нмΦо πлΦро лΦпс лΦм лΦр нтоΦп
Wǳƭȅ нфΣ нлнпфΦрм ссфΦф лΦлл лΦл фΦфл сутΦо фΦтм лΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм сΦс лΦл фΦр стлΦн сΦс мфΦп ннΦн πлΦро лΦпр лΦм уΦс мтрΦн
Wǳƭȅ олΣ нлнпфΦпу стмΦф лΦлл лΦл фΦфн сумΦт фΦнм лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦр сΦу лΦл фΦр ссфΦо сΦу мрΦт нмΦс πлΦро лΦпс лΦм сΦу проΦм
Wǳƭȅ омΣ нлнпфΦрн стлΦт лΦлл лΦл фΦфл сурΦф фΦлс мууΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн тΦл лΦл фΦр стлΦо тΦл муΦт ннΦс πлΦрп лΦпс лΦм оΦт нпфΦн

!ǾƎ фΦрл стлΦо лΦлн рΦп фΦуф суфΦп фΦнл млуΦм фΦул сссΦф оΦнс ннΦс bκ! bκ! bκ! bκ! фΦр стлΦс сΦн мΦп фΦр стмΦу рΦт нлΦу ноΦн πлΦрр лΦпр лΦм сΦм нпопΦн bκ!
aƛƴ фΦпт ссуΦф лΦлл лΦл фΦуп сумΦт пΦто лΦл фΦтп сспΦп лΦуп лΦл bκ! bκ! bκ! bκ! фΦн сснΦс лΦл лΦл фΦп срнΦп лΦл нΦр нлΦо πлΦру лΦпо лΦл лΦл мтрΦн bκ!
aŀȄ фΦро стоΦл лΦпо мстΦл фΦфн сфрΦо ммΦсм тонΦу фΦур стлΦм пΦфу оотΦт bκ! bκ! bκ! bκ! фΦс сууΦо млΦр ммΦн фΦс сфпΦф млΦт опΦр нтΦн πлΦро лΦпт лΦм ммлΦр млсрпΦу bκ!

LƴŘƛŎŀǘŜǎ Řŀǘŀ ŦƻǊ ǇŀǊǘƛŀƭ Řŀȅ

hǳǘ ƻŦ {ŜǊǾƛŎŜ
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Wǳƭȅ нлнп

5ŀǘŜ
{ŎǊǳōōŜǊ м π 9ŀǎǘ {ŎǊǳōōŜǊ п π CŜǊƳŜƴǘŜǊ {ŎǊǳōōŜǊ н π ²Ŝǎǘ DwC {ŎǊǳōōŜǊ{ŎǊǳōōŜǊ о π 9t¢ {ŎǊǳōōŜǊ р {ŎǊǳōōŜǊ с

Appendix D – Air Pollution Control System Data



DǊƛǘ сκт .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ {ŎǊŜŜƴ пπу .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ 5ŜǿŀǘŜǊƛƴƎ CŀŎƛƭƛǘȅ {ŎǊǳōōŜǊ
ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ¢ŜƳǇŜǊŀǘǳǊŜ Lƴ όÁ/ύ tǊŜǎǎǳǊŜ Lƴ όƪtŀύ tǊŜǎǎǳǊŜ hǳǘ όƪtŀύ Iн{ hǳǘ όǇǇƳύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ

!ǳƎǳǎǘ мΣ нлнп фΦрл стлΦо лΦлл лΦл фΦуу сурΦу уΦрл мтΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦо тΦл лΦл фΦр стлΦн тΦл мнΦп ннΦо πлΦрп лΦпс лΦм мпΦу оофΦл
!ǳƎǳǎǘ нΣ нлнп фΦрл ссфΦу лΦлл лΦл фΦфл сутΦт тΦст лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф сΦу лΦл фΦр ссфΦф сΦу мнΦл ннΦм πлΦрп лΦпр лΦм лΦл ннмΦс
!ǳƎǳǎǘ оΣ нлнп фΦрм стлΦо лΦлл лΦл фΦфп сффΦу уΦфф офΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦу тΦн лΦл фΦр стлΦф тΦо млΦр ннΦр πлΦрп лΦпр лΦм лΦл нфпΦф
!ǳƎǳǎǘ пΣ нлнп фΦрл ссфΦу лΦлл лΦл фΦус сулΦн млΦлн нллΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссрΦо тΦл лΦл фΦр сспΦм тΦм уΦп нмΦл πлΦро лΦпс лΦм лΦс мсфΦп
!ǳƎǳǎǘ рΣ нлнп фΦрл стлΦм лΦлл лΦл фΦфо сфлΦн уΦос пΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс сунΦт оΦл лΦл фΦс стсΦо оΦо оΦр нлΦр πлΦро лΦпр лΦн лΦл ртΦм
!ǳƎǳǎǘ сΣ нлнп фΦрм стоΦм лΦлл лΦл фΦфл сфсΦф сΦфу мфнΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦн сΦн лΦл фΦр ссфΦт сΦо оΦп нлΦу πлΦро лΦпт лΦм лΦл нптΦм
!ǳƎǳǎǘ тΣ нлнп фΦпу сснΦм лΦлл лΦл фΦуф суфΦп фΦот отфΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм рΦр лΦл фΦр стлΦн рΦс сΦп нлΦу πлΦрп лΦпт лΦм лΦл улнΦл
!ǳƎǳǎǘ уΣ нлнп фΦрл стлΦл лΦлл лΦл фΦуу сфлΦр уΦпл нфнΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл рΦт лΦл фΦр стлΦл рΦт сΦу нмΦн πлΦро лΦпс лΦм лΦл фомΦф
!ǳƎǳǎǘ фΣ нлнп фΦрл стлΦм лΦлл лΦл фΦфл сфлΦм фΦсн муфΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн рΦф лΦл фΦр стлΦм сΦл тΦм нмΦр πлΦрп лΦпс лΦм лΦл млулΦм

!ǳƎǳǎǘ млΣ нлнп фΦрл стлΦл лΦлл лΦл фΦуф сфлΦн фΦфм нллΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл рΦф лΦл фΦр стлΦм сΦл тΦр ннΦн πлΦрр лΦпр лΦм лΦл рпуΦн
!ǳƎǳǎǘ ммΣ нлнп фΦрл ссфΦф лΦлл лΦл фΦфл суфΦт млΦлл мтуΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф сΦн лΦл фΦр ссфΦф сΦн уΦр ннΦт πлΦрр лΦпр лΦм лΦл рурΦр
!ǳƎǳǎǘ мнΣ нлнп фΦрл стлΦл лΦлл лΦл фΦфл суфΦт ммΦол ноуΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу сΦо лΦл фΦр ссфΦт сΦо тΦу ноΦл πлΦрр лΦпр лΦм лΦл ммлнΦф
!ǳƎǳǎǘ моΣ нлнп фΦпф стлΦм лΦлл лΦл фΦфл сфлΦп млΦфу номΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦр тΦф лΦл фΦр ссфΦт уΦл тΦл нмΦу πлΦрн лΦпр лΦм лΦл мморΦм
!ǳƎǳǎǘ мпΣ нлнп фΦрл ссфΦт лΦлл лΦл фΦфл суфΦп фΦфс фнΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссуΦр тΦн лΦл фΦр ссуΦп тΦн млΦм нмΦп πлΦрп лΦпс лΦм лΦн мссуΦф
!ǳƎǳǎǘ мрΣ нлнп фΦрм стлΦн лΦлл лΦл фΦфл сфмΦл млΦрм мруΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сссΦс млΦс лΦл фΦр ссрΦс млΦс мнΦн нмΦу πлΦро лΦпс лΦм лΦс мфплΦо
!ǳƎǳǎǘ мсΣ нлнп фΦпф ссфΦф лΦлл лΦл фΦфм сфлΦн уΦтс нссΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стпΦт пΦт лΦл фΦс стрΦр пΦт мΦу нлΦо πлΦро лΦпр лΦм лΦл сслΦу
!ǳƎǳǎǘ мтΣ нлнп фΦрл стлΦн лΦлл лΦл фΦфл суфΦс фΦлм мтоΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм сΦр лΦл фΦр стлΦм сΦп оΦн нлΦр πлΦро лΦпс лΦм лΦм мнроΦт
!ǳƎǳǎǘ муΣ нлнп фΦрл ссфΦу лΦлл лΦл фΦфл суфΦт фΦпл мпмΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦо тΦн лΦл фΦр ссфΦм тΦн уΦо нмΦо πлΦро лΦпс лΦм лΦо ромΦф
!ǳƎǳǎǘ мфΣ нлнп фΦрл ссфΦт лΦлл лΦл фΦуф суфΦт ммΦмн мссΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп сстΦл уΦт лΦл фΦп ссрΦф уΦр мнΦт нмΦс πлΦро лΦпт лΦм мΦу ррпΦо
!ǳƎǳǎǘ нлΣ нлнп фΦрл стпΦо лΦлн лΦл фΦуу сутΦн мнΦнр мрфΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стрΦо рΦр лΦл фΦр стоΦс рΦр мпΦс ннΦо πлΦрп лΦпр лΦл лΦт офрΦф
!ǳƎǳǎǘ нмΣ нлнп фΦрл ссфΦу лΦлл лΦл фΦуф сутΦф мпΦму онΦт фΦсл срфΦм нΦпу лΦл bκ! bκ! bκ! bκ! фΦр сспΦу сΦс мΦм фΦр сссΦу сΦф уΦл нмΦн πлΦро лΦпр лΦм нΦл нпмΦу
!ǳƎǳǎǘ ннΣ нлнп фΦрл стлΦм лΦлл лΦл фΦфо стоΦт мпΦло мсрΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦт тΦм лΦл фΦр ссфΦт тΦм мΦт нлΦс πлΦрн лΦпс лΦм пΦп нмтΦм
!ǳƎǳǎǘ ноΣ нлнп фΦрл стлΦл лΦлл лΦл фΦуу сусΦф моΦто мрмΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм уΦл лΦл фΦр ссфΦу тΦф сΦф ннΦу πлΦро лΦпп лΦм лΦл нфоΦо
!ǳƎǳǎǘ нпΣ нлнп фΦрл стлΦл лΦлл лΦл фΦфн сфлΦп моΦмн оуΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссуΦт уΦр лΦл фΦр сстΦф уΦр рΦн нлΦр πлΦрн лΦпп лΦм лΦл плтΦл
!ǳƎǳǎǘ нрΣ нлнп фΦрл стлΦл лΦлл лΦл фΦфл сфлΦм млΦпт орΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стрΦп рΦс лΦл фΦр стнΦр рΦт мΦт нмΦм πлΦрп лΦпт лΦм лΦл нлтΦр
!ǳƎǳǎǘ нсΣ нлнп фΦрм стлΦн лΦлл лΦл фΦфл сууΦс млΦтл лΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн сΦп лΦл фΦр стлΦн сΦп пΦф нмΦс πлΦрр лΦпс лΦм мΦл нлнΦу
!ǳƎǳǎǘ нтΣ нлнп фΦро стмΦр лΦлл лΦл фΦус сфлΦм ммΦфм нпоΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сссΦл тΦф лΦл фΦр ссрΦп тΦф мΦм нлΦт πлΦрп лΦпр лΦм мΦм нпуΦп
!ǳƎǳǎǘ нуΣ нлнп фΦрл стлΦн лΦлл лΦл фΦуф сутΦо мнΦфм фтΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп стпΦо фΦс лΦл фΦп стпΦп фΦу лΦл нмΦм πлΦрп лΦпн лΦм оΦс муфΦп
!ǳƎǳǎǘ нфΣ нлнп фΦрл ссфΦт лΦлл лΦл фΦфл сфлΦу ммΦлм лΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс ссфΦр сΦу лΦл фΦс ссфΦт сΦу нΦм нмΦс πлΦрр лΦпс лΦм мΦф пруΦн
!ǳƎǳǎǘ олΣ нлнп фΦрл стлΦн лΦлл лΦл фΦфп супΦн ммΦлф слΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл уΦн лΦл фΦр стлΦл уΦн лΦн нмΦм πлΦрп лΦпс лΦм лΦл топΦм
!ǳƎǳǎǘ омΣ нлнп фΦпф стлΦм лΦлл лΦл фΦут сплΦс мнΦнн мпсмΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн тΦу лΦл фΦр стлΦо тΦт нΦо нмΦн πлΦрр лΦпс лΦм лΦм солΦо

!ǾƎ фΦрл стлΦл лΦлл лΦл фΦфл сутΦп млΦро мулΦф фΦсл срфΦм нΦпу лΦл bκ! bκ! bκ! bκ! фΦр стлΦо сΦф лΦл фΦр ссфΦф сΦф сΦп нмΦр πлΦрп лΦпс лΦм мΦм рфнΦл bκ!
aƛƴ фΦпу сснΦм лΦлл лΦл фΦус сплΦс сΦфу лΦл фΦсл срфΦм нΦпу лΦл bκ! bκ! bκ! bκ! фΦп сспΦу оΦл лΦл фΦп сспΦм оΦо лΦл нлΦо πлΦрр лΦпн лΦл лΦл ртΦм bκ!
aŀȄ фΦро стпΦо лΦлн лΦл фΦфп сффΦу мпΦму мпсмΦл фΦсл срфΦм нΦпу лΦл bκ! bκ! bκ! bκ! фΦс сунΦт млΦс мΦм фΦс стсΦо млΦс мпΦс ноΦл πлΦрн лΦпт лΦн мпΦу мфплΦо bκ!
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DwC {ŎǊǳōōŜǊ

DƻƭŘ .ŀǊ ²ŀǎǘŜǿŀǘŜǊ ¢ǊŜŀǘƳŜƴǘ tƭŀƴǘ
5ŀƛƭȅ !ǾŜǊŀƎŜ {ŎǊǳōōŜǊ wŜǇƻǊǘ

!ǳƎǳǎǘ нлнп

5ŀǘŜ
{ŎǊǳōōŜǊ м π 9ŀǎǘ {ŎǊǳōōŜǊ п π CŜǊƳŜƴǘŜǊ {ŎǊǳōōŜǊ н π ²Ŝǎǘ {ŎǊǳōōŜǊ о π 9t¢ {ŎǊǳōōŜǊ р {ŎǊǳōōŜǊ с

Appendix D – Air Pollution Control System Data



DǊƛǘ сκт .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ{ŎǊŜŜƴ пπу .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ5ŜǿŀǘŜǊƛƴƎ CŀŎƛƭƛǘȅ {ŎǊǳōōŜǊ
ǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ¢ŜƳǇŜǊŀǘǳǊŜ Lƴ όÁ/ύ tǊŜǎǎǳǊŜ Lƴ όƪtŀύ tǊŜǎǎǳǊŜ hǳǘ όƪtŀύIн{ hǳǘ όǇǇƳύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ

{ŜǇǘŜƳōŜǊ мΣ нлнпфΦрл ссфΦу лΦлл лΦл фΦуф суфΦс мнΦрр олоΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦп сΦс лΦл фΦр стлΦр сΦр сΦо ннΦн πлΦрр лΦпр лΦм лΦл рптΦп
{ŜǇǘŜƳōŜǊ нΣ нлнпфΦрл стлΦм лΦлл лΦл фΦфл суфΦф ммΦмо туΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сстΦм сΦт лΦл фΦр сссΦр сΦу тΦл ннΦф πлΦрс лΦпр лΦм лΦл унпΦр
{ŜǇǘŜƳōŜǊ оΣ нлнпфΦрл стлΦл лΦлл лΦл фΦфм суфΦф ммΦмн мпΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стнΦр тΦн лΦн фΦп стнΦф тΦо нΦн нмΦм πлΦрр лΦпс лΦм лΦл ммлрΦф
{ŜǇǘŜƳōŜǊ пΣ нлнпфΦрл стнΦо лΦлл лΦл фΦфл сфоΦр млΦрс сΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦс тΦт лΦл фΦр ссфΦо тΦт лΦл нлΦт πлΦрп лΦпс лΦм лΦм мтстΦр
{ŜǇǘŜƳōŜǊ рΣ нлнпфΦрл ссфΦс лΦлл лΦл фΦфл сфлΦу млΦпн нлΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл тΦн лΦл фΦр ссфΦф тΦн лΦо нмΦт πлΦрр лΦпр лΦм лΦл услΦт
{ŜǇǘŜƳōŜǊ сΣ нлнпфΦпу ссфΦс лΦлл лΦл фΦфл суфΦо млΦсу пΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦп тΦт лΦл фΦр стлΦр тΦт пΦл ннΦо πлΦрс лΦпр лΦм лΦл нпмΦм
{ŜǇǘŜƳōŜǊ тΣ нлнпфΦрм стлΦп лΦлл лΦл фΦуф суфΦн млΦпс лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл уΦн лΦл фΦр ссфΦу уΦн рΦл ннΦо πлΦрр лΦпр лΦм лΦл офуΦл
{ŜǇǘŜƳōŜǊ уΣ нлнпфΦрл ссфΦр лΦлл лΦл фΦуф сууΦф мнΦлм лΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм тΦс лΦл фΦр стлΦл тΦс оΦп ннΦт πлΦпп лΦфо лΦм лΦл ооуΦо
{ŜǇǘŜƳōŜǊ фΣ нлнпфΦрн стмΦн лΦлл лΦл фΦфм сфлΦл мнΦмм лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс ссфΦу сΦс лΦл фΦс стлΦл сΦт лΦл нлΦу πлΦот мΦно лΦм лΦл пмрΦм
{ŜǇǘŜƳōŜǊ млΣ нлнпфΦпф ссфΦп лΦлл лΦл фΦфл сфлΦф млΦпн лΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл фΦл лΦл фΦр ссфΦу фΦм лΦл нмΦм πлΦор мΦнп лΦм лΦл утуΦп
{ŜǇǘŜƳōŜǊ ммΣ нлнпфΦрл стлΦм лΦлл лΦл фΦфл сууΦс ммΦмн пΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл уΦс лΦл фΦр стлΦм уΦт лΦл нлΦт πлΦор мΦно лΦм лΦл ппуΦл
{ŜǇǘŜƳōŜǊ мнΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦфл сфлΦо млΦтп лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стмΦм уΦл лΦл фΦр стлΦо уΦн лΦл нлΦф πлΦор мΦму лΦм лΦу мрсΦс
{ŜǇǘŜƳōŜǊ моΣ нлнпфΦрл стлΦл лΦлл лΦл фΦфл сфоΦф уΦтп лΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу тΦф лΦл фΦр ссфΦс уΦл лΦл нмΦм πлΦоп мΦно лΦм лΦл прлΦр
{ŜǇǘŜƳōŜǊ мпΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦфм суфΦу фΦпр муΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сссΦн фΦр лΦл фΦр сспΦс фΦт лΦл нмΦл πлΦор мΦнм лΦм лΦф нстΦп
{ŜǇǘŜƳōŜǊ мрΣ нлнпфΦрл стлΦм лΦлл лΦл фΦуф суфΦо млΦнт прΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦф уΦс лΦл фΦр стмΦр уΦт лΦл нмΦм πлΦор мΦнф лΦм лΦл мруΦм
{ŜǇǘŜƳōŜǊ мсΣ нлнпфΦрл стлΦл лΦлл лΦл фΦфл суфΦф мпΦнф мроΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стнΦн уΦл лΦл фΦр стоΦл уΦл лΦл нлΦф πлΦол мΦмо лΦм лΦл нмсΦп
{ŜǇǘŜƳōŜǊ мтΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦфл суфΦт нпΦту рсΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦо уΦр лΦл фΦр стлΦн уΦс лΦл нмΦо πлΦор мΦнн лΦм лΦс оооΦм
{ŜǇǘŜƳōŜǊ муΣ нлнпфΦрл стлΦм лΦлл лΦл фΦфл суфΦп олΦлс смΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф уΦс лΦл фΦр ссфΦт уΦс лΦл нмΦл πлΦор мΦнн лΦм рΦф олмΦл
{ŜǇǘŜƳōŜǊ мфΣ нлнпфΦпф стмΦо лΦлл лΦл фΦфм сфпΦф осΦпо нлфΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стоΦо фΦл лΦл фΦр ссфΦп фΦн лΦл нмΦл πлΦор мΦнн лΦм мΦп отлΦл
{ŜǇǘŜƳōŜǊ нлΣ нлнпфΦрл стлΦс лΦлл лΦл фΦфм сфмΦм отΦлн ссоΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦп уΦн лΦл фΦр стлΦс уΦн лΦл нмΦн πлΦоп мΦно лΦм мΦр олрΦм
{ŜǇǘŜƳōŜǊ нмΣ нлнпфΦрл ссфΦт лΦлл лΦл фΦфл суфΦс орΦрт ммнуΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн уΦм лΦл фΦр стлΦн уΦн лΦл нмΦм πлΦор мΦнп лΦм лΦл онтΦт
{ŜǇǘŜƳōŜǊ ннΣ нлнпфΦпф ссфΦт лΦлм лΦл фΦуф суфΦф оуΦур ммумΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп сссΦн млΦт лΦп фΦп сспΦм ммΦл лΦл нмΦл πлΦор мΦно лΦм лΦм нммΦф
{ŜǇǘŜƳōŜǊ ноΣ нлнпфΦрл ссфΦу лΦлл лΦл фΦфл суфΦс плΦлс млумΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стоΦс уΦт мΦл фΦс стрΦм уΦу лΦл нлΦт πлΦор мΦнт лΦм нΦо нтнΦл
{ŜǇǘŜƳōŜǊ нпΣ нлнпфΦрл стлΦн лΦлл лΦл фΦфл суфΦу отΦрн стнΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн уΦс лΦл фΦр стлΦм уΦт лΦл нмΦр πлΦос мΦно лΦм пΦн смсΦл
{ŜǇǘŜƳōŜǊ нрΣ нлнпфΦрл стлΦл лΦлл лΦл фΦуф сууΦн пмΦпл трнΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу уΦф лΦл фΦр ссфΦт фΦм лΦл нлΦф πлΦор мΦнн лΦм лΦм рффΦо
{ŜǇǘŜƳōŜǊ нсΣ нлнпфΦрм стлΦп лΦлл лΦл фΦфн сфпΦм нфΦмф мпуΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стмΦс тΦс лΦр фΦр стпΦм тΦф лΦл нлΦт πлΦоп мΦнл лΦм лΦп пртΦр
{ŜǇǘŜƳōŜǊ нтΣ нлнпфΦрл ссфΦт лΦлл лΦл фΦфл сууΦу нсΦпп нрфΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦп тΦт лΦл фΦр ссфΦф уΦл лΦл нлΦф πлΦор мΦнн лΦм лΦл млмсΦл
{ŜǇǘŜƳōŜǊ нуΣ нлнпфΦрл стлΦп лΦлл лΦл фΦфл суфΦс нфΦрп псоΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн тΦу лΦл фΦр стлΦн уΦм лΦл нмΦн πлΦор мΦнп лΦм лΦл ффмΦу
{ŜǇǘŜƳōŜǊ нфΣ нлнпфΦрл ссфΦт лΦлл лΦл фΦфл суфΦу омΦлф ррмΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦс рΦл лΦл фΦр стлΦт рΦн лΦл нмΦо πлΦоп мΦнп лΦм нΦс нртΦн
{ŜǇǘŜƳōŜǊ олΣ нлнпфΦрл стлΦл лΦлл лΦл фΦфл суфΦф опΦор урфΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл рΦт лΦл фΦр стлΦм рΦу лΦл нмΦт πлΦоп мΦнп лΦм лΦл мопΦн

!ǾƎ фΦрл стлΦм лΦлл лΦл фΦфл сфлΦо нмΦсм нфмΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн тΦф лΦм фΦр стлΦм уΦл лΦф нмΦо πлΦпл мΦло лΦм лΦт рлуΦф bκ!
aƛƴ фΦпу ссфΦп лΦлл лΦл фΦуф сууΦн уΦтп лΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп сссΦн рΦл лΦл фΦп сспΦм рΦн лΦл нлΦт πлΦрс лΦпр лΦм лΦл мопΦн bκ!
aŀȄ фΦрн стнΦо лΦлм лΦл фΦфн сфпΦф пмΦпл ммумΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стоΦс млΦт мΦл фΦс стрΦм ммΦл тΦл ннΦф πлΦол мΦнф лΦм рΦф мтстΦр bκ!
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Appendix D – Air Pollution Control System Data



DǊƛǘ сκт .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ{ŎǊŜŜƴ пπу .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ5ŜǿŀǘŜǊƛƴƎ CŀŎƛƭƛǘȅ {ŎǊǳōōŜǊ
ǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ¢ŜƳǇŜǊŀǘǳǊŜ Lƴ όÁ/ύ tǊŜǎǎǳǊŜ Lƴ όƪtŀύ tǊŜǎǎǳǊŜ hǳǘ όƪtŀύIн{ hǳǘ όǇǇƳύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ

hŎǘƻōŜǊ мΣ нлнпфΦрл стлΦм лΦлл лΦл фΦфл сууΦу плΦлт мллнΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦн сΦт лΦл фΦр ссуΦф сΦф лΦл нмΦс πлΦоо мΦнп лΦм мфΦт нмрΦп
hŎǘƻōŜǊ нΣ нлнпфΦрл стлΦс лΦлл лΦл фΦфс сттΦм осΦнс солΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф тΦф лΦл фΦр ссуΦп уΦл лΦл нмΦс πлΦоп мΦнп лΦм улΦм млнтΦф
hŎǘƻōŜǊ оΣ нлнпфΦрл стлΦп лΦлл лΦл фΦуф сфнΦп осΦнп рпΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сссΦф фΦн лΦл фΦр ссрΦм фΦу лΦл нмΦт πлΦоп мΦнр лΦм нмΦс пфоΦл
hŎǘƻōŜǊ пΣ нлнпфΦрл стлΦм лΦлл лΦл фΦфо сууΦс ооΦум птΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стоΦн уΦу лΦл фΦр стпΦп фΦм лΦл нмΦо πлΦоо мΦно лΦм мΦф офоΦт
hŎǘƻōŜǊ рΣ нлнпфΦрл ссфΦт лΦлл лΦл фΦуу сстΦт омΦоу нфтΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн тΦу лΦл фΦр стлΦо уΦм лΦл нмΦу πлΦоо мΦнп лΦм лΦм олуΦс
hŎǘƻōŜǊ сΣ нлнпфΦпф ссфΦф лΦлл лΦл фΦфм стфΦф омΦпу осуΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦт сΦт лΦл фΦр ссфΦт сΦу лΦл нмΦо πлΦоп мΦнр лΦм лΦп мпоΦп
hŎǘƻōŜǊ тΣ нлнпфΦпф стлΦн лΦлл лΦл фΦтр суфΦр онΦфу нмтрΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл тΦп лΦл фΦр ссфΦф тΦс лΦл нмΦо πлΦоо мΦнр лΦм мΦн фуΦп
hŎǘƻōŜǊ уΣ нлнпфΦпт стмΦп лΦлл лΦл фΦун стфΦр ооΦнф нпмуΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу уΦм лΦл фΦр ссфΦт уΦо лΦл нмΦм πлΦоп мΦнп лΦм лΦр мпмΦм
hŎǘƻōŜǊ фΣ нлнпфΦрм стмΦт лΦлл лΦл фΦтф стфΦт осΦло ооптΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф тΦф лΦл фΦр стлΦм уΦм лΦл нмΦс πлΦоо мΦмт лΦм лΦл мнуΦп
hŎǘƻōŜǊ млΣ нлнпфΦрл стлΦн лΦлл лΦл фΦул сулΦл нфΦфу носуΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу уΦл лΦл фΦр ссфΦт уΦм лΦл нмΦт πлΦоо мΦнп лΦн тΦф урΦо
hŎǘƻōŜǊ ммΣ нлнпфΦрл стлΦл лΦлл лΦл фΦту супΦн олΦор мртоΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл уΦо лΦл фΦр ссфΦф уΦп лΦл нмΦс πлΦоп мΦнр лΦм нΦф соΦу
hŎǘƻōŜǊ мнΣ нлнпфΦрл стлΦл лΦлл лΦл фΦул суфΦо ооΦлс ммлуΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦс уΦл лΦл фΦр стлΦт уΦн лΦл нмΦт πлΦоп мΦнс лΦм моΦл пмΦн
hŎǘƻōŜǊ моΣ нлнпфΦрл ссфΦр лΦлл лΦл фΦул сууΦу отΦтс ммтрΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦл тΦу лΦн фΦр ссуΦф тΦф лΦл нмΦп πлΦоп мΦнр лΦм лΦл онΦт
hŎǘƻōŜǊ мпΣ нлнпфΦпф стлΦо лΦлл лΦл фΦтф суфΦу оуΦсм млннΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦр тΦф лΦн фΦр стлΦс уΦн лΦл нмΦр πлΦоо мΦнр лΦм лΦн слΦо
hŎǘƻōŜǊ мрΣ нлнпфΦрп стмΦо лΦрм лΦл фΦуу сфнΦл офΦмп флрΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стмΦн уΦс лΦл фΦр ссфΦс уΦт лΦл нмΦр πлΦоп мΦнр лΦм лΦл опΦт
hŎǘƻōŜǊ мсΣ нлнпфΦрл стлΦн мΦнр нммΦу фΦфр сттΦо пмΦот нпрнΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн фΦн лΦл фΦр стлΦо фΦр лΦл нмΦр πлΦоо мΦнп лΦм лΦп помΦо
hŎǘƻōŜǊ мтΣ нлнпфΦрл стлΦл лΦлл лΦл фΦфт супΦо нрΦул фнсΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл фΦм лΦл фΦр стлΦм фΦо лΦл мфΦт πлΦоп мΦнп лΦм мфсΦс фпсΦу
hŎǘƻōŜǊ муΣ нлнпфΦрл стлΦл лΦлл лΦл фΦуф сурΦо ооΦом мофтΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦо фΦп лΦл фΦр стлΦо фΦр лΦл фΦт πлΦор мΦну лΦм лΦл упмΦл
hŎǘƻōŜǊ мфΣ нлнпфΦрл стлΦн лΦлл лΦл фΦфп сффΦт онΦлт онрΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн уΦм лΦл фΦр стлΦо уΦн лΦл мрΦм πлΦоп мΦмп лΦм сΦл мпффΦт
hŎǘƻōŜǊ нлΣ нлнпфΦрл стлΦн лΦлл лΦл фΦфн срфΦс оуΦул нтопΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссуΦн фΦл лΦл фΦр сстΦс фΦн лΦл ннΦн πлΦоп мΦнп лΦм пΦл утоΦо
hŎǘƻōŜǊ нмΣ нлнпфΦрл стлΦл лΦлл лΦл млΦллсумΦт орΦут нпопΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стмΦф тΦм лΦл фΦс стнΦс тΦо лΦл ннΦп πлΦоо мΦнп лΦм лΦл суоΦф
hŎǘƻōŜǊ ннΣ нлнпфΦрл стлΦм лΦлл лΦл фΦфм суоΦо осΦтн нурпΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм тΦн лΦл фΦр стлΦм тΦо лΦл ннΦл πлΦоо мΦнр лΦм лΦл оттоΦт
hŎǘƻōŜǊ ноΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦфр сфлΦр омΦоо мтлсΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦо тΦм лΦл фΦр стлΦо тΦм лΦл нмΦу πлΦоо мΦнр лΦм лΦу плолΦт
hŎǘƻōŜǊ нпΣ нлнпфΦрл стоΦф лΦлл лΦл фΦфм сфмΦт опΦпм мутсΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл сΦл лΦл фΦр стлΦн сΦм лΦл нмΦу πлΦоо мΦнп лΦл лΦр омртΦп
hŎǘƻōŜǊ нрΣ нлнпфΦрл стмΦф лΦлл лΦл фΦум сфмΦм нуΦул мтннΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу сΦу лΦл фΦр ссфΦс сΦф лΦл нмΦт πлΦоо мΦнр лΦм лΦл пфлсΦт
hŎǘƻōŜǊ нсΣ нлнпфΦрл стнΦп лΦлл лΦл млΦллсррΦм нтΦту оопсΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл сΦу лΦл фΦр стлΦл сΦф лΦл нмΦт πлΦоо мΦнр лΦм лΦл рпфоΦу
hŎǘƻōŜǊ нтΣ нлнпфΦрл тмпΦн лΦлл лΦл фΦфн стмΦм омΦтс офтлΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦр рΦн лΦл фΦр стлΦт рΦп лΦл нмΦу πлΦон мΦно лΦм рΦо осптΦо
hŎǘƻōŜǊ нуΣ нлнпфΦрл стмΦо лΦлл лΦл фΦфф сртΦп нуΦом отфуΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦт рΦс лΦл фΦр ссфΦс рΦс лΦл нмΦу πлΦон мΦнп лΦм мΦу оусмΦр
hŎǘƻōŜǊ нфΣ нлнпфΦну сфсΦс лΦлл лΦл фΦфм сумΦп нсΦум ннсуΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм сΦт лΦл фΦр стлΦн сΦт лΦл нмΦт πлΦон мΦнр лΦм мΦн рлпсΦл
hŎǘƻōŜǊ олΣ нлнпфΦпф стсΦр лΦлл лΦл фΦтт ссуΦф нуΦмн соулΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сомΦн рΦн лΦл фΦр стмΦм рΦн лΦл нмΦф πлΦон мΦнр лΦм лΦп осммΦп
hŎǘƻōŜǊ омΣ нлнпфΦрл стоΦт лΦлл лΦл фΦсм стмΦн ооΦло толмΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу рΦн лΦл фΦр ссфΦф рΦн лΦл ннΦл πлΦон мΦнр лΦм лΦл мфрлΦу

!ǾƎ фΦпф стоΦм лΦлс сΦу фΦут сумΦн ооΦоу нлспΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссуΦу тΦр лΦл фΦр стлΦл тΦт лΦл нмΦл πлΦоо мΦнп лΦм ммΦу мрпфΦм bκ!
aƛƴ фΦну ссфΦр лΦлл лΦл фΦсм сррΦм нрΦул птΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сомΦн рΦн лΦл фΦр ссрΦм рΦн лΦл фΦт πлΦор мΦмп лΦл лΦл онΦт bκ!
aŀȄ фΦрп тмпΦн мΦнр нммΦу млΦллсффΦт пмΦот толмΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс стоΦн фΦп лΦн фΦс стпΦп фΦу лΦл ннΦп πлΦон мΦну лΦн мфсΦс рпфоΦу bκ!

hǳǘ ƻŦ {ŜǊǾƛŎŜ

DwC {ŎǊǳōōŜǊ

DƻƭŘ .ŀǊ ²ŀǎǘŜǿŀǘŜǊ ¢ǊŜŀǘƳŜƴǘ tƭŀƴǘ
5ŀƛƭȅ !ǾŜǊŀƎŜ {ŎǊǳōōŜǊ wŜǇƻǊǘ

hŎǘƻōŜǊ нлнп

5ŀǘŜ {ŎǊǳōōŜǊ м π 9ŀǎǘ {ŎǊǳōōŜǊ п π CŜǊƳŜƴǘŜǊ {ŎǊǳōōŜǊ н π ²Ŝǎǘ {ŎǊǳōōŜǊ о π 9t¢ {ŎǊǳōōŜǊ р {ŎǊǳōōŜǊ с

Appendix D – Air Pollution Control System Data



DǊƛǘ сκт .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ{ŎǊŜŜƴ пπу .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ5ŜǿŀǘŜǊƛƴƎ CŀŎƛƭƛǘȅ {ŎǊǳōōŜǊ
ǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ¢ŜƳǇŜǊŀǘǳǊŜ Lƴ όÁ/ύ tǊŜǎǎǳǊŜ Lƴ όƪtŀύ tǊŜǎǎǳǊŜ hǳǘ όƪtŀύIн{ hǳǘ όǇǇƳύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ

bƻǾŜƳōŜǊ мΣ нлнпфΦрм стрΦф лΦлл лΦл фΦфл сфнΦс онΦфо уппΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦо пΦф лΦл фΦр стлΦо пΦф лΦл нмΦу πлΦон мΦнп лΦм лΦл фпмΦо
bƻǾŜƳōŜǊ нΣ нлнпфΦрл стлΦл лΦлл лΦл млΦллсруΦм ооΦнф нлпфΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл пΦм лΦл фΦр ссфΦф пΦн лΦл ннΦл πлΦон мΦнп лΦм лΦл споΦм
bƻǾŜƳōŜǊ оΣ нлнпфΦрл ссфΦу лΦлл лΦл фΦуу ссмΦм нуΦуо нлопΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл пΦт лΦл фΦр стлΦл пΦт лΦл ннΦл πлΦон мΦнр лΦм лΦл пфпΦс
bƻǾŜƳōŜǊ пΣ нлнпфΦрл стлΦл лΦлл лΦл фΦфр сррΦм нтΦлп муснΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф рΦп лΦл фΦр ссфΦу рΦр лΦл ннΦл πлΦон мΦнп лΦм лΦл рпмΦм
bƻǾŜƳōŜǊ рΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦфс супΦф нрΦфп птмΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦп пΦф лΦл фΦр стлΦп рΦл лΦл нмΦф πлΦон мΦмф лΦм лΦл нтоΦф
bƻǾŜƳōŜǊ сΣ нлнпфΦрл стлΦн лΦлл лΦл фΦфу стнΦу нлΦпр рутΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм пΦн лΦл фΦр стлΦл пΦо лΦл нмΦс πлΦоо мΦнр лΦм мΦф плрΦм
bƻǾŜƳōŜǊ тΣ нлнпфΦпф ссфΦф лΦлл лΦл фΦфп сртΦт опΦсп ннтоΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм пΦр лΦл фΦр стлΦл пΦр лΦл нмΦп πлΦоп мΦнп лΦм лΦл пмрΦс
bƻǾŜƳōŜǊ уΣ нлнпфΦрл стлΦл лΦлл лΦл фΦфт сррΦт олΦуо нлсфΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦп рΦм лΦл фΦр стлΦн рΦн лΦл нмΦп πлΦон мΦнр лΦм рΦн отуΦф
bƻǾŜƳōŜǊ фΣ нлнпфΦрл стлΦм лΦлл лΦл фΦфм стсΦо нфΦул мортΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл пΦт лΦл фΦр ссфΦф пΦу лΦл нмΦф πлΦон мΦнр лΦм лΦл орнΦр
bƻǾŜƳōŜǊ млΣ нлнпфΦрм стлΦл лΦлл лΦл фΦфр стпΦп нфΦтл сумΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм пΦм лΦл фΦр стлΦм пΦо лΦл нмΦу πлΦон мΦнр лΦм лΦм олуΦн
bƻǾŜƳōŜǊ ммΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦфт ссмΦл нфΦту рффΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф оΦу лΦл фΦр стлΦл пΦл лΦл нмΦс πлΦом мΦнп лΦм лΦл мфпΦп
bƻǾŜƳōŜǊ мнΣ нлнпфΦпф стуΦт лΦлл лΦл фΦфр сурΦф нфΦот слтΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф пΦл лΦл фΦр ссфΦу пΦм лΦл нмΦу πлΦон мΦно лΦм пΦп пплΦф
bƻǾŜƳōŜǊ моΣ нлнпфΦрм супΦс лΦлл лΦл млΦллстуΦм нуΦпс флмΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦт пΦс лΦл фΦр стоΦм пΦу лΦл нмΦу πлΦом мΦно лΦм лΦн рурΦм
bƻǾŜƳōŜǊ мпΣ нлнпфΦрл стмΦу лΦлл лΦл фΦфл сумΦу нуΦоп фптΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦо пΦл лΦл фΦр стлΦп пΦо лΦл нмΦф πлΦом мΦнп лΦм мΦс нлпΦр
bƻǾŜƳōŜǊ мрΣ нлнпфΦрл стлΦп лΦлл лΦл фΦфо сспΦт нтΦру ммпмΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн пΦл лΦл фΦр стлΦн пΦн лΦл нмΦу πлΦом лΦфр лΦм мΦс олрΦн
bƻǾŜƳōŜǊ мсΣ нлнпфΦрм стлΦл лΦлл лΦл фΦфф стнΦт нсΦно рлфΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦр пΦм лΦл фΦр ссфΦо пΦо лΦл нмΦф πлΦом лΦро лΦм лΦл уоуΦм
bƻǾŜƳōŜǊ мтΣ нлнпфΦпф стлΦм лΦлл лΦл фΦтф стнΦф нтΦлн моомΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн пΦр лΦл фΦр стлΦн пΦт лΦл нмΦф πлΦол мΦнн лΦм мсΦу фмпΦр
bƻǾŜƳōŜǊ муΣ нлнпфΦрл стлΦл лΦлл лΦл фΦтф сттΦр нсΦрп мосуΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦо оΦу лΦл фΦр стлΦо пΦл лΦл нмΦу πлΦол мΦнп лΦм лΦл стсΦл
bƻǾŜƳōŜǊ мфΣ нлнпфΦрл ссфΦс лΦлл лΦл фΦфу сссΦм ноΦст моурΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл пΦо лΦл фΦр ссфΦу пΦр лΦл ннΦу πлΦон мΦнр лΦл лΦп оутΦо
bƻǾŜƳōŜǊ нлΣ нлнпфΦрр сулΦп лΦлл лΦл фΦфо ссфΦт мтΦпт мммтΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу оΦф лΦт фΦр ссфΦт пΦм лΦо ннΦп πлΦом мΦнс лΦм сΦо нтсΦф
bƻǾŜƳōŜǊ нмΣ нлнпфΦрл ссфΦф лΦлл лΦл фΦфф сстΦо ноΦмт мнонΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп ссфΦр рΦп лΦл фΦп ссуΦт рΦн лΦл ннΦп πлΦом мΦнс лΦм мслΦп нспΦп
bƻǾŜƳōŜǊ ннΣ нлнпфΦрл стлΦл лΦлл лΦл фΦфу ссмΦу ноΦрм мптуΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф пΦф лΦт фΦр стлΦл рΦо лΦн ннΦр πлΦол мΦнс лΦм ннфΦр рупΦл
bƻǾŜƳōŜǊ ноΣ нлнпфΦрл стлΦф лΦлл лΦл фΦфу ссрΦс ннΦос ммтпΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦн пΦл лΦл фΦр стлΦп пΦм лΦл ноΦн πлΦол мΦнр лΦм мтлΦу нсрΦф
bƻǾŜƳōŜǊ нпΣ нлнпфΦпф стмΦп лΦлл лΦл фΦфт сснΦт муΦтп мллмΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦп оΦл мΦл фΦр стлΦп оΦм лΦр ннΦт πлΦол мΦнс лΦм фсΦф мрмΦн
bƻǾŜƳōŜǊ нрΣ нлнпфΦм сумΦо лΦлл лΦл фΦфп сслΦу мфΦнт фрфΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм нΦн лΦр фΦр сттΦо нΦм лΦн ннΦн πлΦол мΦнс лΦм оΦн упмΦп
bƻǾŜƳōŜǊ нсΣ нлнпbκ! bκ! bκ! bκ! фΦфф ссмΦм мфΦлт млумΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦо оΦо лΦл фΦр сурΦп оΦп лΦл нмΦт πлΦол мΦнс лΦм лΦл онооΦо
bƻǾŜƳōŜǊ нтΣ нлнпbκ! bκ! bκ! bκ! фΦфс ссмΦс мтΦнс мломΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфмΦф нΦт лΦл фΦр сфнΦн оΦл лΦл нмΦф πлΦом мΦнт лΦм рΦл пспΦр
bƻǾŜƳōŜǊ нуΣ нлнпbκ! bκ! bκ! bκ! фΦфт стпΦм мфΦпт мплрΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр тлоΦп нΦс лΦл фΦс ссрΦп нΦф лΦл ннΦн πлΦол мΦну лΦм лΦл мтфΦр
bƻǾŜƳōŜǊ нфΣ нлнпbκ! bκ! bκ! bκ! фΦфп стфΦп нлΦсо фтоΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфлΦм оΦл лΦл фΦр стрΦо оΦм лΦл ннΦп πлΦол мΦнт лΦм лΦл нмΦр
bƻǾŜƳōŜǊ олΣ нлнпbκ! bκ! bκ! bκ! фΦфр сспΦп мфΦтп млнтΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфоΦм нΦу лΦл фΦр сфлΦм нΦф лΦл ннΦн πлΦнф мΦнт лΦм лΦл ммΦл

!ǾƎ фΦпф стнΦн лΦлл лΦл фΦфп ссфΦо нрΦот ммуоΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стоΦо пΦл лΦм фΦр стнΦо пΦн лΦл ннΦл πлΦом мΦнн лΦм ноΦр рмфΦу bκ!
aƛƴ фΦлф ссфΦс лΦлл лΦл фΦтф сррΦм мтΦнс птмΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп ссфΦо нΦн лΦл фΦп ссрΦп нΦм лΦл нмΦп πлΦоп лΦро лΦл лΦл ммΦл bκ!
aŀȄ фΦрр супΦс лΦлл лΦл млΦллсфнΦс опΦсп ннтоΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр тлоΦп рΦп мΦл фΦс сфнΦн рΦр лΦр ноΦн πлΦнф мΦну лΦм ннфΦр онооΦо bκ!

LƴŘƛŎŀǘŜǎ Řŀǘŀ ŦƻǊ ǇŀǊǘƛŀƭ Řŀȅ

hǳǘ ƻŦ {ŜǊǾƛŎŜ

DwC {ŎǊǳōōŜǊ

DƻƭŘ .ŀǊ ²ŀǎǘŜǿŀǘŜǊ ¢ǊŜŀǘƳŜƴǘ tƭŀƴǘ
5ŀƛƭȅ !ǾŜǊŀƎŜ {ŎǊǳōōŜǊ wŜǇƻǊǘ

bƻǾŜƳōŜǊ нлнп

5ŀǘŜ {ŎǊǳōōŜǊ м π 9ŀǎǘ {ŎǊǳōōŜǊ п π CŜǊƳŜƴǘŜǊ {ŎǊǳōōŜǊ н π ²Ŝǎǘ {ŎǊǳōōŜǊ о π 9t¢ {ŎǊǳōōŜǊ р {ŎǊǳōōŜǊ с
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DǊƛǘ сκт .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ{ŎǊŜŜƴ пπу .ǳƛƭŘƛƴƎ {ŎǊǳōōŜǊ5ŜǿŀǘŜǊƛƴƎ CŀŎƛƭƛǘȅ {ŎǊǳōōŜǊ
ǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύIн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ ǇI hwt όƳ±ύ Iн{ Lƴ όǇǇƳύ Iн{ hǳǘ όǇǇōύ¢ŜƳǇŜǊŀǘǳǊŜ Lƴ όÁ/ύ tǊŜǎǎǳǊŜ Lƴ όƪtŀύ tǊŜǎǎǳǊŜ hǳǘ όƪtŀύIн{ hǳǘ όǇǇƳύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ Iн{ hǳǘ όǇǇōύ

5ŜŎŜƳōŜǊ мΣ нлнпbκ! bκ! bκ! bκ! фΦфт сспΦр мфΦло флфΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр тллΦл нΦп лΦл фΦр сфрΦр нΦт лΦл ннΦр πлΦол мΦну лΦм лΦл оΦн
5ŜŎŜƳōŜǊ нΣ нлнпbκ! bκ! bκ! bκ! фΦфс сспΦу муΦпм фнмΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфсΦл нΦт лΦл фΦр сфсΦп нΦф лΦл нмΦф πлΦол мΦнт лΦм ммрΦн мтрΦф
5ŜŎŜƳōŜǊ оΣ нлнпbκ! bκ! bκ! bκ! фΦфо ссуΦп мрΦпл тлоΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфтΦу нΦу лΦл фΦр сфрΦл оΦл лΦл ннΦо πлΦпл лΦун лΦм ммрΦт нтмΦо
5ŜŎŜƳōŜǊ пΣ нлнпbκ! bκ! bκ! bκ! фΦуу сунΦн мнΦус смуΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр тллΦу нΦп лΦл фΦр сфоΦу нΦр лΦл нпΦм πлΦпр лΦпс лΦм млΦф нмоΦс
5ŜŎŜƳōŜǊ рΣ нлнпbκ! bκ! bκ! bκ! фΦфт сссΦс мтΦуо мломΦт bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфпΦт нΦу лΦл фΦр суфΦт нΦф лΦл ноΦм πлΦпт лΦпн лΦм осΦу нупΦо
5ŜŎŜƳōŜǊ сΣ нлнпbκ! bκ! bκ! bκ! фΦфу ссфΦр муΦнс флсΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сффΦо нΦр лΦл фΦр сффΦл нΦс лΦл ннΦр πлΦпт лΦпс лΦм опΦп моуΦс
5ŜŎŜƳōŜǊ тΣ нлнпbκ! bκ! bκ! bκ! фΦуп снсΦт мтΦсн утсΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфпΦф оΦл лΦл фΦр сфтΦс оΦм лΦл ннΦр πлΦпт лΦпп лΦм ттΦл мосΦф
5ŜŎŜƳōŜǊ уΣ нлнпbκ! bκ! bκ! bκ! фΦтм суоΦо мрΦфс мпптΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфлΦл оΦм лΦл фΦр сфрΦл оΦм лΦл ннΦс πлΦпу лΦпм лΦм тоΦу омΦо
5ŜŎŜƳōŜǊ фΣ нлнпbκ! bκ! bκ! bκ! фΦфн супΦс мтΦфт млфсΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфрΦф нΦр лΦл фΦр сффΦо нΦс лΦл ноΦо πлΦпу лΦпр лΦм лΦл млоΦн
5ŜŎŜƳōŜǊ млΣ нлнпbκ! bκ! bκ! bκ! фΦсф стфΦт ннΦлт нтфмΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфпΦт нΦр лΦм фΦр сфрΦф нΦс лΦл ноΦп πлΦпт лΦпт лΦм лΦл мопΦп
5ŜŎŜƳōŜǊ ммΣ нлнпbκ! bκ! bκ! bκ! фΦтт сурΦл нлΦсп нопсΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфпΦн нΦо лΦл фΦр сфмΦс нΦп лΦл ннΦф πлΦпс лΦпс лΦм пΦу оплΦр
5ŜŎŜƳōŜǊ мнΣ нлнпbκ! bκ! bκ! bκ! фΦфт сутΦп мтΦсп упрΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сууΦл нΦп лΦл фΦр сфрΦс нΦр лΦл нпΦп πлΦпр лΦпр лΦм моΦф птнΦл
5ŜŎŜƳōŜǊ моΣ нлнпbκ! bκ! bκ! bκ! фΦфт сфнΦн мсΦсн ттмΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр суфΦу нΦс лΦл фΦр сфтΦр нΦт лΦл нпΦн πлΦпс лΦпр лΦм лΦл прнΦл
5ŜŎŜƳōŜǊ мпΣ нлнпbκ! bκ! bκ! bκ! фΦфр сууΦн мрΦтр трсΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сутΦу оΦм лΦл фΦр сфпΦр оΦм лΦл нпΦн πлΦпс лΦпп лΦм лΦл фстΦм
5ŜŎŜƳōŜǊ мрΣ нлнпbκ! bκ! bκ! bκ! фΦуу сфнΦл мпΦфр тотΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфмΦл нΦр лΦл фΦр сфтΦт нΦр лΦл нпΦр πлΦпс лΦпр лΦм лΦл мтлнΦн
5ŜŎŜƳōŜǊ мсΣ нлнпbκ! bκ! bκ! bκ! фΦфс сфлΦм мрΦтс сосΦф bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп тлрΦм мΦф лΦл фΦп сффΦм мΦф лΦл нрΦм πлΦпр лΦпс лΦм нΦл ммлоΦл
5ŜŎŜƳōŜǊ мтΣ нлнпbκ! bκ! bκ! bκ! фΦфр сууΦл мпΦтм ттпΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр тллΦс нΦл лΦл фΦр тлпΦо нΦл лΦл нрΦп πлΦпр лΦпс лΦм мΦт млсфΦл
5ŜŎŜƳōŜǊ муΣ нлнпbκ! bκ! bκ! bκ! фΦфр сфлΦф мтΦоф тлтΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр тлмΦт нΦл лΦл фΦр тлтΦм мΦф лΦл нрΦо πлΦпр лΦпр лΦм лΦр фснΦн
5ŜŎŜƳōŜǊ мфΣ нлнпbκ! bκ! bκ! bκ! фΦфр сулΦт мсΦнп уулΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сффΦт нΦн лΦл фΦр тлпΦс нΦл лΦл нрΦр πлΦпр лΦпс лΦм лΦл мрфмΦп
5ŜŎŜƳōŜǊ нлΣ нлнпbκ! bκ! bκ! bκ! фΦфу сутΦо мрΦфт сопΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр тлтΦо мΦр лΦл фΦр тмуΦм мΦр лΦл нрΦл πлΦпр лΦпр лΦм лΦл тспΦп
5ŜŎŜƳōŜǊ нмΣ нлнпbκ! bκ! bκ! bκ! фΦфу суоΦф мрΦпм ррнΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр тлпΦф мΦф лΦл фΦр тлуΦс мΦф лΦл нпΦо πлΦпс лΦпр лΦм лΦл плфΦу
5ŜŎŜƳōŜǊ ннΣ нлнпbκ! bκ! bκ! bκ! фΦфл сутΦн мпΦпс рррΦо bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр тлуΦл мΦу лΦл фΦр тммΦф мΦт лΦл нпΦр πлΦпт лΦпр лΦм опΦт офсΦо
5ŜŎŜƳōŜǊ ноΣ нлнпbκ! bκ! bκ! bκ! фΦфф стуΦс мнΦтр рмтΦм bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр тлоΦр мΦу лΦл фΦр тммΦу мΦу лΦл ноΦу πлΦпр лΦту лΦм онΦн онрΦт
5ŜŎŜƳōŜǊ нпΣ нлнпbκ! bκ! bκ! bκ! фΦур стсΦф моΦос рплΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс суфΦр нΦм лΦл фΦр тлмΦм нΦм лΦл ноΦо πлΦпс лΦтр лΦм лΦм опрΦм
5ŜŎŜƳōŜǊ нрΣ нлнпbκ! bκ! bκ! bκ! фΦфс суфΦо мпΦмп сссΦр bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦу нΦп лΦл фΦр сфуΦф нΦп лΦл ноΦп πлΦпт лΦпп лΦм лΦл нунΦт
5ŜŎŜƳōŜǊ нсΣ нлнпbκ! bκ! bκ! bκ! фΦфм сфлΦн моΦнл тнлΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦо нΦо лΦл фΦр тлпΦс нΦо лΦл нпΦл πлΦпс лΦпп лΦм тΦт мстΦр
5ŜŎŜƳōŜǊ нтΣ нлнпbκ! bκ! bκ! bκ! фΦфр суфΦу мнΦср рууΦс bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦф нΦл лΦл фΦр тмлΦм нΦл лΦл ноΦс πлΦпс лΦпр лΦм лΦл мпоΦу
5ŜŎŜƳōŜǊ нуΣ нлнпbκ! bκ! bκ! bκ! фΦфт сфнΦм млΦфл пмпΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл нΦп лΦл фΦр тлоΦм нΦр лΦл ноΦф πлΦпс лΦпр лΦм лΦл ннпΦл
5ŜŎŜƳōŜǊ нфΣ нлнпbκ! bκ! bκ! bκ! фΦфу сууΦп мнΦтн пфтΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦл нΦл лΦл фΦр тлфΦл нΦл лΦл нпΦп πлΦпс лΦпп лΦм лΦл ммтΦу
5ŜŎŜƳōŜǊ олΣ нлнпbκ! bκ! bκ! bκ! фΦфл суфΦр мпΦсф тммΦу bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр стлΦм мΦу лΦл фΦр тлуΦт мΦу лΦл нпΦп πлΦпр лΦпр лΦм лΦл тпΦр
5ŜŎŜƳōŜǊ омΣ нлнпbκ! bκ! bκ! bκ! фΦуф сууΦм мрΦнр умоΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр ссфΦр мΦу лΦм фΦр тлуΦу мΦу лΦм нпΦт πлΦпс лΦпр лΦм лΦл рмΦн

!ǾƎ bκ! bκ! bκ! bκ! фΦфн сумΦр мрΦуо утлΦл bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦр сфмΦм нΦо лΦл фΦр тлмΦп нΦо лΦл ноΦу πлΦпр лΦро лΦм муΦм попΦл bκ!
aƛƴ bκ! bκ! bκ! bκ! фΦсф снсΦт млΦфл пмпΦн bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦп ссфΦр мΦр лΦл фΦп суфΦт мΦр лΦл нмΦф πлΦпу лΦпм лΦм лΦл оΦн bκ!
aŀȄ bκ! bκ! bκ! bκ! фΦфф сфнΦн ннΦлт нтфмΦп bκ! bκ! bκ! bκ! bκ! bκ! bκ! bκ! фΦс тлуΦл оΦм лΦм фΦр тмуΦм оΦм лΦм нрΦр πлΦол мΦну лΦм ммрΦт мтлнΦн bκ!
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9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ
м онф слу л пнн нуо ппс пуо ррл ппт мрф нут фмс сон уру мснм фмо ммфо тту фоу тст фоф слн пуп осф
н оом спм рфм пмн нфт пол пмп ппп осм олс нфт фоу рнп унп нмрп тул ммср тфс мтнм фпн птм рнн рнт ппп
о опт тно офт ппн оно ппм оул плн орт мосф поп уно ррн слм мнуу урс мнлф усо нффт млфф пуп спо псл плл
п опп ртс плм пнп нум плф пмп прн пот слп мнос поу прн рпл мпмо уон ммфм фтф нлпт млро пом сру ппп офл
р оот спо пол пом нфл оту оуп ппт рлн тмф мппс рмп ртр смр фнт плт ммон фнф нонс фму момф снс плн пму
с осн трт пум оуф опм ост отп пст фун туп нлнм руо сло тлс поу трп ммму фто флс умр рло ррс рмп пнн
т онп тнс рнс пол осл птп поп рлл мплф ррл мфуу слу сом сну тоф тмл мнур млмо рсф ууф пнт рну роу ппу
у оно слм рмн рнп омн рнт пос пфн ул нуо момм туо туу улс смс тпм мпсо фсс нсн фоп плф рун прр ппп
ф оон рнф псп рлт омс ртр слп рлс мфс омп мнпп трс уос рмн тмп тпт мптт уро рпн фот ррф ртт плр офо
мл оуф пто рнм пфо ооо рос ртп рлл нсф пнн мнпл том фут млмн тпу тто моул ммнл рсу фрс тно рнс онн пнн
мм нтм пнф пто рпф омт пмт рср ппт онт рст тмс уос уто упс тпт ттм мпфм млмр усм фтф ппу пфл слс офф
мн оур оул пнм рсм нтп пол пнт пмф оуо сул тпт роу фпн уус тфф уло мпус фпу млос фмм мммм рло псл оуп
мо плр плн рлм рон нон оум псу птн сту тру улм рлт мллс млмс упл фсс мнмп фро ммфс уст тлс рто рлл пон
мп оуп офр нтф ррп мрн нфр прс пнт тпм сот мофф стт уфс уфс ттр фнл уфн мммм молп флс тст рос ппу птм
мр оун пон олп рфс мул омл рмс опу тмо тнр млрп сфу фну ффл тмп мнус млст млом мосс мллф мллм рнл рро пмп
мс оуу рлр орн рфн мул оту птн омл псс тот тфр умф фру улр рфп рнм млмс фул мппп млпо фрр рлт ром опм
мт омс пуо орр снп нто пнл рмр нрт муу пол олт унс млнт уоо сфс тос млрр млмм мпрт млсл спп рфт рмп опн
му нрл рлф оут тмр нот оту пул оон нрм ссо осл тлл ммлт тфс тпф уоф млпн млпу мтсу млфф тнф пус руф ооп
мф олс пум пнл стп нро оуф руу омс опс умм ону сфн тул фтт уом фур урф ммнл ннфф фро ром ррр прт осн
нл оно рпм пор спф олп офр смф отн рсу рнт оул тлп ммтт фур млпр сру сту фсн ммтм млмт пмс рос слм нсф
нм нпс рлм прл офо ппр пмл сло оут тлс смо орп тос мопт фтп мпфн усм тнп фру тлл уно ртн сну ррт отф
нн оот рмс офл оуо рмр пмр соо онс тно уос оус тсн монт тфп млрт упт трс мнлс тнм умн пфс сро прф омф
но прр рпф ппл онм ррн рлл слф плп срп ррр омр фмс мото утн момм фуф тфф млоу ффр тсл рсл рмо офф нсо
нп фпм рсо офм отр рсп πос мплф рмс тот ррс ппо утф мору фнф ммоп мллс тсн млло млно стс рпм ппл пму нуу
нр мнтн ром офл пмо рмл пул суп ппл упф рфл ппо улп нттф мнсл мнпм суп усп ффн тус трр рлн опм оут оуп
нс мсуф рмр осс оот пфу прф рмп ром улс тот ооо унр оноф фом мнон тту тлм флу офо ттр про псм отп опс
нт нмос рнт нрл нрф рсп пом роо рнф млфм снп рур фмс мфул тфр мллф ффс сло утм сро слф офм пул офу онн
ну нмфл рнс онм ору офп псп рср ртр рмс тлм рнн сфу мртм уул мтрл ммтф срм фнр пнр сон поо пму пуо офм
нф ппн птр нрм плс опс птр рун рлм оул слр ррл умл мспм упу мсуу сор стн сум трп тул смт плп птн нфн
ол нро олп плф пфф ссо руо омн стр рмс урс нфм утс мнмл фот тос сро пнн млпо ссс пмн поу нут
ом нтф пмф пфн рну омм тмл руо фмо снс фол прм сно пмр оло

¢ƻǘŀƭ ό[ύ мтΣлсу мсΣнсл ммΣпфф моΣтср млΣунс моΣллн мсΣофф моΣнро мсΣтуф мфΣнпу ннΣуоф ннΣнфл ооΣтсн нсΣнлс онΣмфт нрΣуоф олΣстф нуΣсуо опΣмлп нтΣппс муΣулр мрΣутм мпΣсмн ммΣптс
¢ƻǘŀƭ ό[ύ

нлнп {ŎǊǳōōŜǊ .ƭŜŀŎƘ ¦ǎŀƎŜ ό[ ŀǎ ŘŜƭƛǾŜǊŜŘ мс҈ ǎƻŘƛǳƳ ƘȅǇƻŎƘƭƻǊƛǘŜ ǎƻƭǳǘƛƻƴύ
WŀƴǳŀǊȅ CŜōǊǳŀǊȅ aŀǊŎƘ !ǇǊƛƭ aŀȅ WǳƴŜ Wǳƭȅ !ǳƎǳǎǘ {ŜǇǘŜƳōŜǊ hŎǘƻōŜǊ bƻǾŜƳōŜǊ 5ŜŎŜƳōŜǊ

ооΣонф нрΣнсп ноΣунф нфΣсрн осΣлот опΣстс нсΣлуупрΣмнф рфΣфсф руΣлос рфΣосн смΣррл
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9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ 9ŀǎǘ ²Ŝǎǘ
м пл сл пп рс рм ср рп см рр оф оф то су ту фп ср ммо тс ммс рр тр рм рн нт
н ор рс пс со оу рс пр рм пп оу пн тм ру тф млн со млр сс фт ср ст рн рр ом
о пм рп ро сл рн ру пн рс т ро рп тп пр то фо ст млн то мом то рм рр пл пр
п нф по ор ру от рн оу рм тл рф фл тн сп уо то сл млл сф мнм ум рф рл рм нф
р пм тс пу рр пр пр пп по рм пс уо ро см сф ум тт фт ум ммл сф тн пф пф ос
с пм ус ор см пп рп от рм рм сс фр рф см тф со рм фу тс фн сп уо фр рл пс
т оп тл пф рл пп сс ро пу сп су фп ру рф тт тм ро фф ус ру сф ту ро оф пл
у оп со пс ру пл сл пм рл пф пс ур сл тс ту тс рт млт уп ср тн тр рл ор пс
ф ор рт пф ру оо сл рс пт пн пм ул тл су фр ум рс мло сс сл су тр ро пм пр
мл оу сн пл рн пт сс пу пт оф рм фо сс ус тр ул рп фт ту тф тл тс пр оп оу
мм пм рф рм рт оф то оу пл пу тс ст то тс уф тф рп фс тр фн тл сф пл по оп
мн нм рм пл рт пу рт рс пф от тт тр су тм ул ул ро фп ум фф то ур пп рл пл
мо пс рм рн ро от рс пу рп пп тс ут ср тн тф ул то фр су фф сл ул пс рп пу
мп пл рм ор рн оф рс пм пт ум су млу со ул ум тф рс то тл млс ст ст по пн рм
мр нн пф му рп пм рс рр пп пф тм фр сп ун ут тф тн уу ус фс то тр пн пр пф
мс ол рп рт пф по ср рм пм пф ут ср со уо со ср ст фн тс фф тл ул оф пп оф
мт нр рл пм рс пу рт пу оф оо рф от ст фф рф ул рп фм тр уо тл сн пс по он
му оф ру ро со рм ру рл пл сп см пп сф моо рр тф см фр то фп фф см пр пф пн
мф мм ро пс см по рф пф пс рт тм оу тн ммл ст тф ст уп сф млр ут ср оф по пм
нл му рп пф сн рм рс пф ом тл ср пм тл млс сс фт фо ту сс ут ул ро от пу оу
нм но ру от ру рп рс пп ол су сп пн тл ммм ст ммс рф то см рт тр сс ос ро рн
нн нт рн пм рн рл ро ру пп сф ср оп тм млп сн млн рс тф ст сф сс сп по пр пт
но нф рс пр пр пт рт по пр ст то по тп млр рр ммо тр уп уо фс ст сф ос пф пт
нп ср сф ор ро рс рр см рр сн рс пт тр фо см фн су ум сф ур сс ол ол по оп
нр рл сл пп рр ро ро рн пс ср сп рм то мнф уо фт ср фл тм пу рр ру ом пл ор
нс тр см пн рн пу рл пр рм су тм ру тф мор ул млс тс сф тф рп ро рн ос оф пп
нт тр рф мс пф пф пт рн пл ру тс рм тф мон сс ммр ул су рс ру рн пт рн оф нт
ну тм ср сн от рп рн пс пс рт тм сф ун ммп ст мом фр су со пу рл пф от пл пн
нф пн рс рн пс пп рт ру рн ро сл пт тр млр ср мон тф сс пф ст см рс ну оф оп
ол пс ро рл рм ро ру пм рт рл то фо сп ммт тт тп пф тм ро рл от пм ом
ом оп рс рм ро пу рт тп то ум тр пм пу от нт

¢ƻǘŀƭ όƪƎύ мΣнлм мΣулн мΣнсм мΣрум мΣпну мΣтсл мΣпрр мΣплр мΣсрф мΣфоо мΣфло нΣлум нΣтрн нΣнрс нΣумп нΣлрф нΣсрс нΣмпо нΣруп нΣлтф мΣфрм мΣоот мΣотн мΣнму
¢ƻǘŀƭ όƪƎύ

нлнп {ŎǊǳōōŜǊ /ŀǳǎǘƛŎ ¦ǎŀƎŜ όƪƎ млл҈ύ

3,002 2,841 3,188 2,861 3,592 3,984 5,008 4,873 4,799 4,663 3,288 2,591

WŀƴǳŀǊȅ CŜōǊǳŀǊȅ aŀǊŎƘ {ŜǇǘŜƳōŜǊ hŎǘƻōŜǊ bƻǾŜƳōŜǊ 5ŜŎŜƳōŜǊ!ǇǊƛƭ aŀȅ WǳƴŜ Wǳƭȅ !ǳƎǳǎǘ
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Appendix F ï Odour Complaints 
  



5ŀǘŜ ¢ƛƳŜ [ƻŀŎŀǘƛƻƴ /ƻƳǇƭŀƛƴǘ 5ŜǎŎǊƛǇǘƛƻƴ /ŀƭƭ .ŀŎƪ 5Ŝǘŀƛƭǎ ²ƛƴŘ 5ƛǊŜŎǘƛƻƴ {ŎǊǳōōŜǊ {ǘŀǘǳǎ aŀƛƴǘŜƴŀƴŎŜ !ŎǘƛǾƛǘƛŜǎ !Ŏǘƛƻƴ ¢ŀƪŜƴ Lǎ D.²²¢t ǘƘŜ [ƛƪŜƭȅ {ƻǳǊŎŜ ό¸κbύ /ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 9ƴǾƛǊƻ{ǳƛǘŜ aƻŘŜƭ
уκолκнлнп пплт млф !ǾŜ 5Ŝǘŀƛƭǎ ƻŦ ŎǳǎǘƻƳŜǊ ƻŘƻǳǊ ŎƻƳǇƭŀƛƴǘΥ 

{ƳŜƭƭǎ ǾŜǊȅ ǎǘǊƻƴƎ
hŘƻǳǊ ƛƴǎƛŘŜ ƻǊ ƻǳǘǎƛŘŜ hǳǘǎƛŘŜ
5ŜǎŎǊƛǇǘƛƻƴ ƻŦ ƻŘƻǳǊΥ {ŜǿŀƎŜ
hŘƻǳǊ ƛƴǘŜƴǎƛǘȅ όǎŎŀƭŜ ŦǊƻƳ мπмлύΥ мл
¢ƛƳŜ ƴƻǘƛŎŜŘ ƻŘƻǳǊ ŀƴŘ ŦƻǊ Ƙƻǿ ƭƻƴƎΥ 
{ǘŀǊǘƛƴƎ !ǳƎ ну ǘƛƭƭ !ǳƎ ол
Lǎ ƛǘ ŀ ǊŜƻŎŎǳǊǊƛƴƎ ƛǎǎǳŜΚ  ¸Ŝǎ

/ŀƭƭŜŘ ŎǳǎǘƻƳŜǊ ōŀŎƪ ƻƴ !ǳƎǳǎǘ ол ŀǘ лфΥнлΦ /ǳǎǘƻƳŜǊ ƴƻǘƛŎŜŘ ƻŘƻǳǊ ƛƴ ǘƘŜ Ǉŀǎǘ 
ŎƻǳǇƭŜ ŘŀȅǎΣ ōǳǘ ƭŀǎǘ ƴƛƎƘǘΣ ƛǘ ǿŀǎ ŜǎǇŜŎƛŀƭƭȅ ōŀŘΣ ǎƻ ǘƘŜȅ ŎŀƭƭŜŘ ƛƴ ǘƻ ǊŜǇƻǊǘ ƛǘΦ [Ŝǘ ǘƘŜ 
ŎǳǎǘƻƳŜǊ ƪƴƻǿ ǿŜ ƘŀǾŜ ŀ ōƛƻǊŜŀŎǘƻǊ ǘŀƴƪ Řƻǿƴ ŦƻǊ ƳŀƛƴǘŜƴŀƴŎŜ ǊƛƎƘǘ ƴƻǿ ŀƴŘ ǿŜ 
ōŜƭƛŜǾŜ ǘƘŀǘ ƛǎ ǘƘŜ ǎƻǳǊŎŜ ƻŦ ǘƘŜ ƻŘƻǳǊΦ bƻǘŜŘ ǿŜ ŀƭǎƻ ƻōǎŜǊǾŜŘ Iн{ ŀǘ ǘƘŜ !va{ ƭŀǎǘ 
ƴƛƎƘǘ ŀǊƻǳƴŘ тπу taΣ ōǳǘ ƛǘ Ƙŀǎ ƻǘƘŜǊǿƛǎŜ ōŜŜƴ ƭƻǿΦ

!ƭǎƻ ƴƻǘŜŘ ǘƘŜǊŜ ǿŀǎ ŀ ǎƘƛŦǘ ƛƴ ǿƛƴŘ ŘƛǊŜŎǘƛƻƴ ƻƴ !ǳƎ нт ǿƘƛŎƘ ƭƛƪŜƭȅ ŘƛŘ ƴƻǘ ƘŜƭǇΦ [Ŝǘ 
ǘƘŜ ŎǳǎǘƻƳŜǊ ƪƴƻǿ ǿŜ ǿƛƭƭ ƭƻƻƪ ƛƴǘƻ ŀŘŘƛƴƎ ŀ ǿŀǘŜǊ ŎŀǇ ǘƻ ǘƘŜ ǘŀƴƪ ǘƻ ǘǊȅ ŀƴŘ ǊŜŘǳŎŜ 
ƻŘƻǳǊ ŀƴŘ ǘƘŀǘ ǘƘŜ ǘŀƴƪ ǿƛƭƭ ōŜ ǊŜǘǳǊƴŜŘ ǘƻ ǎŜǊǾƛŎŜ ƛƴ Ϥн ǿŜŜƪǎΦ

ό/ǳǎǘƻƳŜǊ Ƨǳǎǘ ƳƻǾŜŘ ōŀŎƪ ƛƴǘƻ ǘƘŜ ŀǊŜŀ ŀŦǘŜǊ ōŜƛƴƎ ŀǿŀȅ ŦƻǊ ŀ ŦŜǿ ȅŜŀǊǎ ŀƴŘ ŀǎƪŜŘ 
ƘŜǊ ƴŜƛƎƘōƻǳǊǎ ƛŦ ǘƘŜ ƻŘƻǳǊǎ ŀǊŜ ǎǘƛƭƭ ōŀŘ ŀƴŘ ǘƘŜȅ ǎŀƛŘ ƛǘ ƛǎ ƎŜǘǘƛƴƎ ōŜǘǘŜǊ ŀƴŘ ƻƴƭȅ ōŀŘ 
ŀōƻǳǘ нȄ ǇŜǊ ȅŜŀǊΦ /ǳǎǘƻƳŜǊ ŀƭǎƻ ƴƻǘŜŘ ǘƘŜȅ Řƻƴϥǘ ƭƛƪŜ ǘƘŜ ǇŜǊŦǳƳŜ ǎƳŜƭƭ όŦǊƻƳ ƻŘƻǳǊ 
ƳƛǎǘŜǊύύΦ

bκ! hǇŜǊŀǘƛƻƴŀƭ .ƛƻǊŜŀŎǘƻǊ м {ŎŀŦŦƻƭŘƛƴƎ ǿŀǎ ǘŀƪŜƴ ƻǳǘ ƻŦ ǘƘŜ ǘŀƴƪ 
ŜŀǊƭƛŜǊ ǘƘƛǎ ǿŜŜƪΣ ōǳǘ ƴƻ C9 ǿŀǎ ŀŘŘŜŘΦ 
[ƻƻƪƛƴƎ ǘƻ ŀŘŘ ǿŀǘŜǊ ŎŀǇ ǘƻ ǘŀƴƪ ǘƻ 
ǇǊŜǾŜƴǘ ƻŘƻǳǊǎΦ

¸ ¸

мκнпκнлнп мпΥнр ролп !Řŀ .ƭǾŘ ±ƻƛŎŜƳŀƛƭ ǊŜŎƛŜǾŜŘ ǘƘǊƻǳƎƘ ²ŀǘŜǊ 
/ŀƴŀŘŀ tǊƻƧŜŎǘǎ ƴƻǘƛƴƎ ǎƳŜƭƭ ƛǎ ǊŜŀƭƭȅ 
ōŀŘ ǘƻŘŀȅ ŀƴŘ ǊŜǉǳŜǎǘƛƴƎ ǎƻƳŜƻƴŜ ǘƻ 
ƭƻƻƪ ƛƴǘƻ ƛǘΦ

DƻƭŘ .ŀǊ hǇŜǊŀǘƛƻƴǎ ŎŀƭƭŜŘ ŎǳǎǘƻƳŜǊ ōŀŎƪ ǘƻ ƎŜǘ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΦ /ǳǎǘƻƳŜǊ 
ŘŜǎŎǊƛōŜŘ ǘƘŀǘ ǘƘŜȅ ƘŀŘ ǇǊŜǾƛƻǳǎƭȅ ƘŀŘ ƛǎǎǳŜǎ ǿƛǘƘ ŎƻƭƭŜŎǘƛƻƴ ǎȅǎǘŜƳ ƻŘƻǳǊΦ

{ hǇŜǊŀǘƛƻƴŀƭ bκ! ¦ƴŀōƭŜ ǘƻ ƛŘŜƴǘƛŦȅ ŀƴȅ ŎŀǳǎŜǎ ŦǊƻƳ D.Φ 
CƻǊǿŀǊŘŜŘ ǘƻ ²ŀǎǘŜǿŀǘŜǊ /ƻƭƭŜŎǘƛƻƴ 
bŜǘǿƻǊƪ hǇŜǊŀǘƛƻƴǎ ǿƘƻ ǿŜƴǘ ƻǳǘ ŀƴŘ 
ǇƭǳƎƎŜŘ ǎƻƳŜ ƳŀƴƘƻƭŜǎ ǘƘŀǘ ǿŜǊŜ 
ŜƳƛǘǘƛƴƎ ƻŘƻǳǊΦ

b bκ!
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{ǳōǎǘŀƴŎŜ [ƻŀŘƛƴƎ wŀǘŜǎ ƻƴ bǳǘǊƛƎƻƭŘ CƛŜƭŘǎ π нлнп

 bǳǘǊƛƎƻƭŘ CƛŜƭŘ Інлнп{9нрррмф[ƻŀŘƛƴƎ wŀǘŜ .ƛƻǎƻƭƛŘǎ aƛƴƛƳǳƳ aƛƴƛƳǳƳ
²Ŝǘ ¢ƻƴƴŜǎ!ǾŜΦ ҈¢{5Ǌȅ ¢ƻƴƴŜǎ!Ŏ Iŀ ¢ƻƴƴŜǎκIŀ{ǳōǎǘŀƴŎŜƳƎκYƎ YƎ YƎκIŀbκ¢9bκ¢9 wŀǘƛƻtκ¢9tκ¢9 wŀǘƛƻ
нмпфнΦфрΦпс ммтн мпр ру нлΦн ¢t омуосотоммспо

¢b опннмплмлссфм
bIоπbнлруннпмнмпмс

[ŀƴŘƻǿƴŜǊ DŀǊȅ YƻŜƴƛƎ !ǎ рΦн сΦлфлΦмлр
[ŜƎŀƭ 5ŜǎŎǊƛǇǘƛƻƴ{9πнрπррπмф ²п /Ř нΦт оΦмслΦлррмнстпмрллммтфм слл
{ǘŀǊǘ 5ŀǘŜ нпπ!ǇǊπнп /Ǌ фп ммлΦнмΦфл осп нл ооф у
9ƴŘ 5ŀǘŜ моπaŀȅπнп /ǳ отф ппп тΦсс фл мр уп с
{ƻƛƭ /ƭŀǎǎ /ƭŀǎǎ м tō ор пмΦллΦтлтфту нл фмл у
.ƛƻǎƻƭƛŘǎ ¢ȅǇŜDǊŀǾƛǘȅ ¢ƘƛŎƪŜƴŜŘ aƴ нтр онн рΦрс

IƎ мΦнфмΦрмнлΦлнснсрнуолллнпстфммлл
bƛ тс уфΦммΦроспрл млл пмф пл
{Ŝ нуΦсооΦрнлΦрту
½ƴ унп фсс мсΦс пн мл оф п
/ƻ мтΦу нлΦф лΦп

 bǳǘǊƛƎƻƭŘ CƛŜƭŘ Інлнп{²κ{9лсррму[ƻŀŘƛƴƎ wŀǘŜ .ƛƻǎƻƭƛŘǎ aƛƴƛƳǳƳ aƛƴƛƳǳƳ
²Ŝǘ ¢ƻƴƴŜǎ!ǾŜΦ ҈¢{5Ǌȅ ¢ƻƴƴŜǎ!Ŏ Iŀ ¢ƻƴƴŜǎκIŀ{ǳōǎǘŀƴŎŜƳƎκYƎ YƎ YƎκIŀbκ¢9bκ¢9 wŀǘƛƻtκ¢9tκ¢9 wŀǘƛƻ
оооноΦутсΦмф нлсо ноп фр нмΦт ¢t омуоссрстусфм

¢b опннмтлрфутпо
bIоπbнлрунпнпсмппт

[ŀƴŘƻǿƴŜǊ bŀǘƘŀƴƛŜƭ hǎǘŀǎƘŜǿǎƪƛ !ǎ рΦн млΦтолΦммо
[ŜƎŀƭ 5ŜǎŎǊƛǇǘƛƻƴ{²κ{9πлсπррπму ²п /Ř нΦт рΦртлΦлрфмнстпмрллммтфм слл
{ǘŀǊǘ 5ŀǘŜ оπaŀȅπнп /Ǌ фп мфоΦфнΦлп осп нл ооф у
9ƴŘ 5ŀǘŜ рπWǳƴπнп /ǳ отф тун уΦно фл мр уп с
{ƻƛƭ /ƭŀǎǎ /ƭŀǎǎ м tō ор тнΦнлΦтслфту нл фмл у
.ƛƻǎƻƭƛŘǎ ¢ȅǇŜDǊŀǾƛǘȅ ¢ƘƛŎƪŜƴŜŘ aƴ нтр рст рΦфт

IƎ мΦнфнΦссмлΦлнунсрнуолллнпстфммлл
bƛ тс мрсΦумΦсрлпрл млл пмф пл
{Ŝ нуΦсрфΦлллΦснм
½ƴ унп мтлл мтΦф пн мл оф п
/ƻ мтΦу осΦт лΦп

 bǳǘǊƛƎƻƭŘ CƛŜƭŘ Інлнп{9лмрпмф[ƻŀŘƛƴƎ wŀǘŜ .ƛƻǎƻƭƛŘǎ aƛƴƛƳǳƳ aƛƴƛƳǳƳ
²Ŝǘ ¢ƻƴƴŜǎ!ǾŜΦ ҈¢{5Ǌȅ ¢ƻƴƴŜǎ!Ŏ Iŀ ¢ƻƴƴŜǎκIŀ{ǳōǎǘŀƴŎŜƳƎκYƎ YƎ YƎκIŀbκ¢9bκ¢9 wŀǘƛƻtκ¢9tκ¢9 wŀǘƛƻ
утфоΦптсΦрр ртф сс нт нмΦр ¢t омуосмупофсуо

¢b опннммфунлтоп
bIоπbнлрунммфнмппн

[ŀƴŘƻǿƴŜǊ .ŀǊǊȅ tƛŎƘ !ǎ рΦн оΦлмлΦммн
[ŜƎŀƭ 5ŜǎŎǊƛǇǘƛƻƴ{9πлмπрпπмф ²п /Ř нΦт мΦрслΦлрумнстпмрллммтфм слл
{ǘŀǊǘ 5ŀǘŜ ноπWǳƴπнп /Ǌ фп рпΦп нΦлн осп нл ооф у
9ƴŘ 5ŀǘŜ нсπWǳƴπнп /ǳ отф ннл уΦмо фл мр уп с
{ƻƛƭ /ƭŀǎǎ /ƭŀǎǎ м tō ор нлΦолΦтрмфту нл фмл у
.ƛƻǎƻƭƛŘǎ ¢ȅǇŜDǊŀǾƛǘȅ ¢ƘƛŎƪŜƴŜŘ aƴ нтр мрф рΦфл

IƎ мΦнфлΦтптлΦлнунсрнуолллнпстфммлл
bƛ тс ппΦлмΦсолпрл млл пмф пл
{Ŝ нуΦсмсΦрслΦсмп
½ƴ унп птт мтΦт пн мл оф п
/ƻ мтΦу млΦо лΦп

h/πлм CƛŜƭŘ [ƻŀŘƛƴƎ

h/πлн CƛŜƭŘ [ƻŀŘƛƴƎ

h/πлр CƛŜƭŘ [ƻŀŘƛƴƎ
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 bǳǘǊƛƎƻƭŘ CƛŜƭŘ Інлнпb²мсрому[ƻŀŘƛƴƎ wŀǘŜ .ƛƻǎƻƭƛŘǎ aƛƴƛƳǳƳ aƛƴƛƳǳƳ
²Ŝǘ ¢ƻƴƴŜǎ!ǾŜΦ ҈¢{5Ǌȅ ¢ƻƴƴŜǎ!Ŏ Iŀ ¢ƻƴƴŜǎκIŀ{ǳōǎǘŀƴŎŜƳƎκYƎ YƎ YƎκIŀbκ¢9bκ¢9 wŀǘƛƻtκ¢9tκ¢9 wŀǘƛƻ
фрнфΦмпсΦрм снп тм нф нмΦр ¢t омуосмфурнсур

¢b опннмнмоофтос
bIоπbнлрунмнуопппо

[ŀƴŘƻǿƴŜǊ !ƭƭŀƴ {ŀǊŀŦƛƴŎƘŀƴ !ǎ рΦн оΦнплΦммн
[ŜƎŀƭ 5ŜǎŎǊƛǇǘƛƻƴb²πмсπроπму ²п /Ř нΦт мΦсулΦлрумнстпмрллммтфм слл
{ǘŀǊǘ 5ŀǘŜ нπWǳƭπнп /Ǌ фп руΦс нΦлн осп нл ооф у
9ƴŘ 5ŀǘŜ рπWǳƭπнп /ǳ отф нос уΦмр фл мр уп с
{ƻƛƭ /ƭŀǎǎ /ƭŀǎǎ м tō ор нмΦулΦтрофту нл фмл у
.ƛƻǎƻƭƛŘǎ ¢ȅǇŜDǊŀǾƛǘȅ ¢ƘƛŎƪŜƴŜŘ aƴ нтр мтм рΦфм

IƎ мΦнфлΦулплΦлнунсрнуолллнпстфммлл
bƛ тс птΦпмΦсоппрл млл пмф пл
{Ŝ нуΦсмтΦуолΦсмр
½ƴ унп рмп мтΦт пн мл оф п
/ƻ мтΦу ммΦм лΦп

 bǳǘǊƛƎƻƭŘ CƛŜƭŘ Інлнпb²κ{²оррпмф[ƻŀŘƛƴƎ wŀǘŜ .ƛƻǎƻƭƛŘǎ aƛƴƛƳǳƳ aƛƴƛƳǳƳ
²Ŝǘ ¢ƻƴƴŜǎ!ǾŜΦ ҈¢{5Ǌȅ ¢ƻƴƴŜǎ!Ŏ Iŀ ¢ƻƴƴŜǎκIŀ{ǳōǎǘŀƴŎŜƳƎκYƎ YƎ YƎκIŀbκ¢9bκ¢9 wŀǘƛƻtκ¢9tκ¢9 wŀǘƛƻ
ослмтΦфсΦур нптф нум ммп нмΦт ¢t омуостуфнмсфн

¢b опннмупуонтпп
bIоπbнлрунрмлннппу

[ŀƴŘƻǿƴŜǊ 5ŀƭŜ aŀƴŘǊǳǎƛŀƪ !ǎ рΦн мнΦуфлΦммо
[ŜƎŀƭ 5ŜǎŎǊƛǇǘƛƻƴb²κ{²πорπрпπмф ²п /Ř нΦт сΦсфлΦлрфмнстпмрллммтфм слл
{ǘŀǊǘ 5ŀǘŜ сπWǳƭπнп /Ǌ фп нооΦлнΦлп осп нл ооф у
9ƴŘ 5ŀǘŜ нрπWǳƭπнп /ǳ отф фпл уΦнп фл мр уп с
{ƻƛƭ /ƭŀǎǎ /ƭŀǎǎ м tō ор усΦулΦтсмфту нл фмл у
.ƛƻǎƻƭƛŘǎ ¢ȅǇŜDǊŀǾƛǘȅ ¢ƘƛŎƪŜƴŜŘ aƴ нтр сун рΦфу

IƎ мΦнфоΦмфулΦлнунсрнуолллнпстфммлл
bƛ тс мууΦпмΦсропрл млл пмф пл
{Ŝ нуΦстлΦфллΦснн
½ƴ унп нлпо мтΦф пн мл оф п
/ƻ мтΦу ппΦм лΦп

 bǳǘǊƛƎƻƭŘ CƛŜƭŘ І{9κ{²лтррму[ƻŀŘƛƴƎ wŀǘŜ .ƛƻǎƻƭƛŘǎ aƛƴƛƳǳƳ aƛƴƛƳǳƳ
²Ŝǘ ¢ƻƴƴŜǎ!ǾŜΦ ҈¢{5Ǌȅ ¢ƻƴƴŜǎ!Ŏ Iŀ ¢ƻƴƴŜǎκIŀ{ǳōǎǘŀƴŎŜƳƎκYƎ YƎ YƎκIŀbκ¢9bκ¢9 wŀǘƛƻtκ¢9tκ¢9 wŀǘƛƻ
отснрΦпфсΦту нррл нфм мму нмΦс ¢t омуосуммфлсуу

¢b опннмутнтнтпл
bIоπbнлрунрнпуфппр

[ŀƴŘƻǿƴŜǊ bŀǘƘŀƴƛŜƭ hǎǘŀǎƘŜǿǎƪƛ !ǎ рΦн моΦнслΦммн
[ŜƎŀƭ 5ŜǎŎǊƛǇǘƛƻƴ{9κ{²πлтπррπму ²п /Ř нΦт сΦуфлΦлрумнстпмрллммтфм слл
{ǘŀǊǘ 5ŀǘŜ нфπWǳƭπнп /Ǌ фп нофΦтнΦло осп нл ооф у
9ƴŘ 5ŀǘŜ нмπ!ǳƎπнп /ǳ отф фст уΦмф фл мр уп с
{ƻƛƭ /ƭŀǎǎ м tō ор уфΦолΦтрсфту нл фмл у
.ƛƻǎƻƭƛŘǎ ¢ȅǇŜDǊŀǾƛǘȅ ¢ƘƛŎƪŜƴŜŘ aƴ нтр тлм рΦфп

IƎ мΦнфоΦнфллΦлнунсрнуолллнпстфммлл
bƛ тс мфоΦумΦспопрл млл пмф пл
{Ŝ нуΦстнΦфплΦсму
½ƴ унп нмлм мтΦу пн мл оф п
/ƻ мтΦу прΦп лΦп

h/πлс CƛŜƭŘ [ƻŀŘƛƴƎ

h/πлт CƛŜƭŘ [ƻŀŘƛƴƎ

h/πлу CƛŜƭŘ [ƻŀŘƛƴƎ
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{ǳōǎǘŀƴŎŜ [ƻŀŘƛƴƎ wŀǘŜǎ ƻƴ bǳǘǊƛƎƻƭŘ CƛŜƭŘǎ π нлнп

 bǳǘǊƛƎƻƭŘ CƛŜƭŘ Інлнп{9мпрпмф[ƻŀŘƛƴƎ wŀǘŜ .ƛƻǎƻƭƛŘǎ aƛƴƛƳǳƳ aƛƴƛƳǳƳ
²Ŝǘ ¢ƻƴƴŜǎ!ǾŜΦ ҈¢{5Ǌȅ ¢ƻƴƴŜǎ!Ŏ Iŀ ¢ƻƴƴŜǎκIŀ{ǳōǎǘŀƴŎŜƳƎκYƎ YƎ YƎκIŀbκ¢9bκ¢9 wŀǘƛƻtκ¢9tκ¢9 wŀǘƛƻ
рултΦунннΦл мнтт мнс рм нрΦл ¢t нунслослуутлу

¢b олтплофнррттл
bIоπbсфтн уфло мтр

[ŀƴŘƻǿƴŜǊ 5ǿŀȅƴŜ {ǘŀŎƘ !ǎ рΦл сΦофлΦмнр
[ŜƎŀƭ 5ŜǎŎǊƛǇǘƛƻƴ{9πмпπрпπмф ²п /Ř пΦф сΦнслΦмноснто мрлл ртст слл
{ǘŀǊǘ 5ŀǘŜ омπ!ǳƎπнп /Ǌ мпт мутΦтоΦсу нлф нл мфн у
9ƴŘ 5ŀǘŜ мнπ{ŜǇπнп /ǳ ппу ртн ммΦннсф мр со с
{ƻƛƭ /ƭŀǎǎ /ƭŀǎǎ м tō ру тпΦммΦпрнрол нл пут у
.ƛƻǎƻƭƛŘǎ ¢ȅǇŜ/ŜƴǘǊƛŦǳƎŜ 5ŜǿŀǘŜǊŜŘ aƴ опп поф уΦсм

IƎ мΦрпмΦфстлΦлофмффсм оллл муормммлл
bƛ оф пфΦулΦфтттуу млл тнр пл
{Ŝ сΦс уΦполΦмср
½ƴ упп млту нмΦм ос мл оо п
/ƻ сΦф уΦу лΦн

 bǳǘǊƛƎƻƭŘ CƛŜƭŘ Інлнп{9κ{²нуррмф[ƻŀŘƛƴƎ wŀǘŜ .ƛƻǎƻƭƛŘǎ aƛƴƛƳǳƳ aƛƴƛƳǳƳ
²Ŝǘ ¢ƻƴƴŜǎ!ǾŜΦ ҈¢{5Ǌȅ ¢ƻƴƴŜǎ!Ŏ Iŀ ¢ƻƴƴŜǎκIŀ{ǳōǎǘŀƴŎŜƳƎκYƎ YƎ YƎκIŀbκ¢9bκ¢9 wŀǘƛƻtκ¢9tκ¢9 wŀǘƛƻ
млмтрΦлннлΦу нмлл нмр ут нпΦм ¢t нунслрфоонсун

¢b олтплспрофтпн
bIоπbсфтнмпсоумсу

[ŀƴŘƻǿƴŜǊ wƛŎƪ !ƴŘŜǊǎƻƴ !ǎ рΦл млΦрллΦмнм
[ŜƎŀƭ 5ŜǎŎǊƛǇǘƛƻƴ{9κ{²πнуπррπмф ²п /Ř пΦф млΦнфлΦммуснто мрлл ртст слл
{ǘŀǊǘ 5ŀǘŜ ннπWǳƴπнп /Ǌ мпт олуΦсоΦрр нлф нл мфн у
9ƴŘ 5ŀǘŜ мрπWǳƭπнп /ǳ ппу фпм млΦумсф мр со с
{ƻƛƭ /ƭŀǎǎ /ƭŀǎǎ м tō ру мнмΦумΦпллрол нл пут у
.ƛƻǎƻƭƛŘǎ ¢ȅǇŜ/ŜƴǘǊƛŦǳƎŜ 5ŜǿŀǘŜǊŜŘ aƴ опп тнн уΦол

IƎ мΦрпоΦноолΦлотмффсм оллл муормммлл
bƛ оф умΦфлΦфпмтуу млл тнр пл
{Ŝ сΦс моΦуслΦмрф
½ƴ упп мттн нлΦп ос мл оо п
/ƻ сΦф мпΦр лΦн

 bǳǘǊƛƎƻƭŘ CƛŜƭŘ Інлнпb9мфррму[ƻŀŘƛƴƎ wŀǘŜ .ƛƻǎƻƭƛŘǎ aƛƴƛƳǳƳ aƛƴƛƳǳƳ
²Ŝǘ ¢ƻƴƴŜǎ!ǾŜΦ ҈¢{5Ǌȅ ¢ƻƴƴŜǎ!Ŏ Iŀ ¢ƻƴƴŜǎκIŀ{ǳōǎǘŀƴŎŜƳƎκYƎ YƎ YƎκIŀbκ¢9bκ¢9 wŀǘƛƻtκ¢9tκ¢9 wŀǘƛƻ
снлмΦроннΦр моуо мрл см ннΦт ¢t нунслофлтмспм

¢b олтплпнпффсфт
bIоπbсфтн фсоф мру

[ŀƴŘƻǿƴŜǊ wƛŎƪ !ƴŘŜǊǎƻƴ !ǎ рΦл сΦфмлΦммо
[ŜƎŀƭ 5ŜǎŎǊƛǇǘƛƻƴb9πмфπррπму ²п /Ř пΦф сΦттлΦмммснто мрлл ртст слл
{ǘŀǊǘ 5ŀǘŜ мсπWǳƭπнп /Ǌ мпт нлоΦноΦоо нлф нл мфн у
9ƴŘ 5ŀǘŜ омπWǳƭπнп /ǳ ппу смф млΦмрсф мр со с
{ƻƛƭ /ƭŀǎǎ /ƭŀǎǎ м tō ру улΦнмΦомррол нл пут у
.ƛƻǎƻƭƛŘǎ ¢ȅǇŜ/ŜƴǘǊƛŦǳƎŜ 5ŜǿŀǘŜǊŜŘ aƴ опп птс тΦул

IƎ мΦрпнΦмнфлΦлормффсм оллл муормммлл
bƛ оф роΦфлΦууптуу млл тнр пл
{Ŝ сΦс фΦмнлΦмрл
½ƴ упп ммст мфΦм ос мл оо п
/ƻ сΦф фΦр лΦн

5²πлр CƛŜƭŘ [ƻŀŘƛƴƎ

5²πлм CƛŜƭŘ [ƻŀŘƛƴƎ

5²πлн CƛŜƭŘ [ƻŀŘƛƴƎ
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 bǳǘǊƛƎƻƭŘ CƛŜƭŘ Інлнпb9нмррмф[ƻŀŘƛƴƎ wŀǘŜ .ƛƻǎƻƭƛŘǎ aƛƴƛƳǳƳ aƛƴƛƳǳƳ
²Ŝǘ ¢ƻƴƴŜǎ!ǾŜΦ ҈¢{5Ǌȅ ¢ƻƴƴŜǎ!Ŏ Iŀ ¢ƻƴƴŜǎκIŀ{ǳōǎǘŀƴŎŜƳƎκYƎ YƎ YƎκIŀbκ¢9bκ¢9 wŀǘƛƻtκ¢9tκ¢9 wŀǘƛƻ
рфтп нмΦтс молп мнс рнΦр нпΦу ¢t нунслосупртлн

¢b олтплпллтфтсо
bIоπbсфтн флфл мто

[ŀƴŘƻǿƴŜǊ 5ǿŀȅƴŜ {ǘŀŎƘ !ǎ рΦл сΦрнлΦмнп
[ŜƎŀƭ 5ŜǎŎǊƛǇǘƛƻƴb9πнмπррπмф ²п /Ř пΦф сΦофлΦмннснто мрлл ртст слл
{ǘŀǊǘ 5ŀǘŜ мπ!ǳƎπнп /Ǌ мпт мфмΦтоΦср нлф нл мфн у
9ƴŘ 5ŀǘŜ мпπ!ǳƎπнп /ǳ ппу руп ммΦмосф мр со с
{ƻƛƭ /ƭŀǎǎ /ƭŀǎǎ м tō ру трΦсмΦпплрол нл пут у
.ƛƻǎƻƭƛŘǎ ¢ȅǇŜ/ŜƴǘǊƛŦǳƎŜ 5ŜǿŀǘŜǊŜŘ aƴ опп ппф уΦрп

IƎ мΦрпнΦллулΦлоумффсм оллл муормммлл
bƛ оф рлΦулΦфсфтуу млл тнр пл
{Ŝ сΦс уΦсмлΦмсп
½ƴ упп ммлл нмΦл ос мл оо п
/ƻ сΦф фΦл лΦн

 bǳǘǊƛƎƻƭŘ CƛŜƭŘ Інлнпb9ммрпмф[ƻŀŘƛƴƎ wŀǘŜ .ƛƻǎƻƭƛŘǎ aƛƴƛƳǳƳ aƛƴƛƳǳƳ
²Ŝǘ ¢ƻƴƴŜǎ!ǾŜΦ ҈¢{5Ǌȅ ¢ƻƴƴŜǎ!Ŏ Iŀ ¢ƻƴƴŜǎκIŀ{ǳōǎǘŀƴŎŜƳƎκYƎ YƎ YƎκIŀbκ¢9bκ¢9 wŀǘƛƻtκ¢9tκ¢9 wŀǘƛƻ
снопΦртннΦфо мпол мрл сл ноΦу ¢t нунслплпмлстп

¢b олтплпофрттоо
bIоπbсфтн ффтл мсс

[ŀƴŘƻǿƴŜǊ 5ǿŀȅƴŜ {ǘŀŎƘ !ǎ рΦл тΦмрлΦммф
[ŜƎŀƭ 5ŜǎŎǊƛǇǘƛƻƴb9πммπрпπмф ²п /Ř пΦф тΦлмлΦммтснто мрлл ртст слл
{ǘŀǊǘ 5ŀǘŜ мрπ!ǳƎπнп /Ǌ мпт нмлΦноΦрл нлф нл мфн у
9ƴŘ 5ŀǘŜ олπ!ǳƎπнп /ǳ ппу спм млΦсусф мр со с
{ƻƛƭ /ƭŀǎǎ /ƭŀǎǎ м tō ру унΦфмΦоунрол нл пут у
.ƛƻǎƻƭƛŘǎ ¢ȅǇŜ/ŜƴǘǊƛŦǳƎŜ 5ŜǿŀǘŜǊŜŘ aƴ опп пфн уΦнл

IƎ мΦрпнΦнлнлΦлотмффсм оллл муормммлл
bƛ оф ррΦулΦфнфтуу млл тнр пл
{Ŝ сΦс фΦпплΦмрт
½ƴ упп мнлт нлΦм ос мл оо п
/ƻ сΦф фΦф лΦн

 bǳǘǊƛƎƻƭŘ CƛŜƭŘ Інлнпb9нлрому[ƻŀŘƛƴƎ wŀǘŜ .ƛƻǎƻƭƛŘǎ aƛƴƛƳǳƳ aƛƴƛƳǳƳ
²Ŝǘ ¢ƻƴƴŜǎ!ǾŜΦ ҈¢{5Ǌȅ ¢ƻƴƴŜǎ!Ŏ Iŀ ¢ƻƴƴŜǎκIŀ{ǳōǎǘŀƴŎŜƳƎκYƎ YƎ YƎκIŀbκ¢9bκ¢9 wŀǘƛƻtκ¢9tκ¢9 wŀǘƛƻ
нлунΦсснпΦпф рмн ру нп нмΦо ¢t нунслмппспсло

¢b олтплмртопсрс
bIоπbсфтн орсу мпф

[ŀƴŘƻǿƴŜǊ {ǳȊƛŜ {ǘŀŎƪ !ǎ рΦл нΦрслΦмлт
[ŜƎŀƭ 5ŜǎŎǊƛǇǘƛƻƴb9πнлπроπму ²п /Ř пΦф нΦрмлΦмлпснто мрлл ртст слл
{ǘŀǊǘ 5ŀǘŜ мпπ{ŜǇπнп /Ǌ мпт трΦн оΦмо нлф нл мфн у
9ƴŘ 5ŀǘŜ мπhŎǘπнп /ǳ ппу ннф фΦрр сф мр со с
{ƻƛƭ /ƭŀǎǎ /ƭŀǎǎ м tō ру нфΦтмΦнотрол нл пут у
.ƛƻǎƻƭƛŘǎ ¢ȅǇŜ/ŜƴǘǊƛŦǳƎŜ 5ŜǿŀǘŜǊŜŘ aƴ опп мтс тΦоп

IƎ мΦрплΦтуулΦлоомффсм оллл муормммлл
bƛ оф нлΦллΦуонтуу млл тнр пл
{Ŝ сΦс оΦоулΦмпм
½ƴ упп пон муΦл ос мл оо п
/ƻ сΦф оΦр лΦм

5²πло CƛŜƭŘ [ƻŀŘƛƴƎ

5²πлп CƛŜƭŘ [ƻŀŘƛƴƎ

5²πлс CƛŜƭŘ [ƻŀŘƛƴƎ
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 bǳǘǊƛƎƻƭŘ CƛŜƭŘ Інлнпb²луромт[ƻŀŘƛƴƎ wŀǘŜ .ƛƻǎƻƭƛŘǎ aƛƴƛƳǳƳ aƛƴƛƳǳƳ
²Ŝǘ ¢ƻƴƴŜǎ!ǾŜΦ ҈¢{5Ǌȅ ¢ƻƴƴŜǎ!Ŏ Iŀ ¢ƻƴƴŜǎκIŀ{ǳōǎǘŀƴŎŜƳƎκYƎ YƎ YƎκIŀbκ¢9bκ¢9 wŀǘƛƻtκ¢9tκ¢9 wŀǘƛƻ
рнофΦтфнпΦлм мнсл мнс рм нпΦт ¢t нунслорслусфу

¢b олтплоутонтрф
bIоπbсфтн утур мтн

[ŀƴŘƻǿƴŜǊ aȅǊƻƴ Cƛƭƭ ό.ǊŀŘ {ŀōƻύ !ǎ рΦл сΦоллΦмнп
[ŜƎŀƭ 5ŜǎŎǊƛǇǘƛƻƴb²πлуπроπмт ²п /Ř пΦф сΦмтлΦмнмснто мрлл ртст слл
{ǘŀǊǘ 5ŀǘŜ мтπ{ŜǇπнп /Ǌ мпт мурΦноΦсо нлф нл мфн у
9ƴŘ 5ŀǘŜ нуπ{ŜǇπнп /ǳ ппу рсп ммΦлтсф мр со с
{ƻƛƭ /ƭŀǎǎ /ƭŀǎǎ м tō ру тоΦммΦпоорол нл пут у
.ƛƻǎƻƭƛŘǎ ¢ȅǇŜ/ŜƴǘƛŦǳƎŜ 5ŜǿŀǘŜǊŜŘ aƴ опп поо уΦрл

IƎ мΦрпмΦфпллΦлоумффсм оллл муормммлл
bƛ оф пфΦмлΦфсптуу млл тнр пл
{Ŝ сΦс уΦонлΦмсо
½ƴ упп млсо нлΦф ос мл оо п
/ƻ сΦф уΦт лΦн

5²πлт CƛŜƭŘ [ƻŀŘƛƴƎ
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{ǳōǎǘŀƴŎŜ [ƻŀŘƛƴƎ wŀǘŜǎ ƻƴ hƭǎǘŀŘ CƛŜƭŘǎ π нлнп

hƭǎǘŀŘ CƛŜƭŘ Інлнпb9лфромф [ƻŀŘƛƴƎ wŀǘŜ .ƛƻǎƻƭƛŘǎ aƛƴƛƳǳƳ aƛƴƛƳǳƳ
²Ŝǘ ¢ƻƴƴŜǎ!ǾŜΦ ҈¢{5Ǌȅ ¢ƻƴƴŜǎ!Ŏ Iŀ ¢ƻƴƴŜǎκIŀ{ǳōǎǘŀƴŎŜƳƎκYƎ YƎ YƎκIŀbκ¢9bκ¢9 wŀǘƛƻtκ¢9tκ¢9 wŀǘƛƻ
мтсмо сΦмм млрс мнл пуΦр нмΦу ¢t омуосоосомсфо

¢b опннмосмрлтпр
bIоπbнлруннмтпнппу

[ŀƴŘƻǿƴŜǊ ¢ƻƳ /ƻǎǎŜȅ !ǎ рΦн рΦпфлΦммо
[ŜƎŀƭ 5ŜǎŎǊƛǇǘƛƻƴb9πлфπроπмф ²п /Ř нΦт нΦурлΦлрфмнстпмрлл ммтфмслл
{ǘŀǊǘ 5ŀǘŜмпπaŀȅπнп /Ǌ фп ффΦо нΦлр осп нл ооф у
9ƴŘ 5ŀǘŜ нπWǳƴπнп /ǳ отф плл уΦнр фл мр уп с
{ƻƛƭ /ƭŀǎǎ/ƭŀǎ м tō ор отΦллΦтснфту нл фмл у
.ƛƻǎƻƭƛŘǎ ¢ȅǇŜDǊŀǾƛǘȅ ¢ƘƛŎƪŜƴŜŘ aƴ нтр нфл рΦфф

IƎ мΦнфмΦосолΦлнунсрнуоллл нпстфммлл
bƛ тс улΦомΦсррпрл млл пмф пл
{Ŝ нуΦсолΦнмлΦсно
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4.1 Landowner Information 

The landowner is Chris Allam (780-777-4276). A signed acknowledgement and authorization letter from  
Chris Allam is attached in Appendix C. 

4.2 Receiving Site Conditions 

A summary of soil analytical results for the receiving site, prior to biosolids application, are provided in Table A. 
Within NW 07-54-21 W4M there is 20 ha which have 2-5% slopes, which make them Land Class 2, however this 
area did not receive biosolids in 2023. Figure 1 shows the biosolids application areas and buffer distances for Chris 
Allam’s fields. 

Table A: Marginal Lands 2020 Soil Analytical Results 
Parameter NW/SW/SE-07-54-21 W4M NW-07-54-21 W4M 

Area 125 ha (310 acres [ac]) 20 ha (50 ac) 
Surface pH (0-30 cm) 5.99 

Average pH (30-100 cm) 7.16 
Texture 1 CL 
Slope % <2 2-5 

Depth to Potable Aquifer (m) 12.5 
Plant Available Nitrogen (kg/ha) 145 

Plant Available Phosphorus (kg/ha) 67 
Overall Land Class 2 1 2 

1 CL = clay loam 
2 The overall land class shown is based on all classification parameters except the 0-30 cm surface pH. All marginal land fields 

shown have a 0-30 cm surface pH less than 6.0 and fall outside of the standard definition of agricultural lands. 
 

4.3 Biosolids Characterization and Application Rate Calculations 

EPCOR collects and analyses digested biosolids samples on a regular basis throughout the year and submits them 
to an accredited laboratory for analysis of percent total solids, total nitrogen (Total Kjeldahl Nitrogen, TKN), 
ammonium nitrogen (NH4-N), total phosphorus, and trace elements. Dewatered biosolids analytical data from a 
sample collected June 10, 2023 was provided to Tetra Tech by EPCOR. This data was used to calculate preliminary 
biosolids application rates of 19.8 dry tonnes per hectare (dt/ha) for Class 1 land, 15.4 dt/ha for Class 2 land, and 
8.8 dt/ha for Class 3 land in the September 2023 Authorization Application.  

In accordance with the Authorization Applications submitted to EPA, EPCOR collected and analyzed additional 
dewatered biosolids samples prior to application. Daily samples collected in September 2023 during dewatered 
biosolids production indicated an average solids content of 24.3% in the material hauled and stockpiled on the  
SE 07-54-21 W4M in Strathcona County (Table 1). 

Olstad & Company and EPCOR also proposed to collect samples of the stockpiled biosolids prior to application, as 
nitrogen losses in the stockpiled biosolids were expected between the stockpiling and application dates due to 
volatilization and mineralization. In addition to the sample collected on September 7, 2023 while stockpiling the 
dewatered biosolids, a composite sample of the stockpiled material on the SE 07-54-21 W4M was collected on 
September 19, 2023. The two samples were analyzed for trace element, total phosphorus, TKN, NH4-N, and 
available sulphate parameters. Analytical results are summarized in Table 1. 
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The average nitrogen (TKN and NH4-N) concentrations of the samples collected during dewatered biosolids 
production (September 7 sample) and from the stockpile (September 19 sample) were used to calculate a final 
biosolids application rate based on the maximum allowable nitrogen application rate in order to maximize the 
organic matter application rate to these marginal lands. Application limits based on the total solids content was not 
applied to these marginal lands as this had the potential to limit the amount of organic matter applied. 

A final calculated maximum biosolids application rate for the marginal lands described in Authorization No. 
639-32733-SLU was 30.8 dt/ha for Class 1 land, 24.0 dt/ha for Class 2 land, and 13.7 dt/ha for Class 3 land 
(Table 2). Total nitrogen was the most limiting parameter for determination of the biosolids application rate. 

4.4 Biosolids Application Results 

A summary of biosolids application details is provided in Table B. Detailed biosolids application rate details are 
provided in Tables 3A and 3B. 

Table B: 2023 Marginal Lands Biosolids Application Site Details 

Legal Location Land 
Class 1 

Calculated 
Rate 

(dt/ha) 
Area (ha) 

Total 
Applied 

(dt) 

Final 
Application 
Rate (dt/ha) 

Stockpiling 
Dates 

Application 
Dates 

NW 07-54-21 W4M 4 (2) - - 0 No Biosolids 
Applied 

Not 
Applicable 

Not 
Applicable 

NW 07-54-21 W4M 4 (1) - - 0 No Biosolids 
Applied 

Not 
Applicable 

Not 
Applicable 

SW 07-54-21 W4M 4 (1) 30.8 31.5 701 22.3 Not 
Applicable 

October  
15-16,  
2023 

SE 07-54-21 W4M 4 (1) 30.8 39.9 888 22.3 
September 

6-27,  
2023 

October  
15-16,  
2023 

1 All marginal land fields are land class 4 based on a 0-30 cm surface pH less than 6.0. The overall land class shown in 
brackets is based on all classification parameters except the 0-30 cm surface pH and is used to determine the allowable 
application rate based on the nitrogen content of the biosolids. 

 

On the SW 07-54-21 W4M and SE 07-54-21 W4M quarters where the biosolids were applied, a final application 
rate of 22.3 dt/ha was achieved. The application rate on this field was limited by the total amount of biosolids 
available for application. 

Biosolids were not applied to the NW 07-54-21 W4M quarter section in 2023 or 2024 due to the limited quantity of 
dewatered biosolids available for application. 

5.0 BIOSOLIDS APPLICATION: AUTHORIZATION NO. 639-32787-SLU 

In June, July, and August 2023 dewatered biosolids were hauled to the NW 14-55-23 W4M in Sturgeon County and 
in October 2023 dewatered biosolids were applied to fields in the NW 14-55-23 W4M, NE 14-55-23 W4M, and 
SW 23-55-23 W4M in accordance with Authorization No. 639-32787-SLU. 

Olstad & Company and EPCOR decided to not apply biosolids to two fields (NW 02-55-23 W4M and  
SW 11-55-23 W4M) in 2023 or 2024 due to Authorization Appendix Condition No. 4 requiring lime application prior 
to biosolids application.  
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5.1 Landowner Information 

The landowner is Blair Nikiforuk (780-818-1028). A signed acknowledgement and authorization letter from  
Blair Nikiforuk is attached in Appendix C. 

5.2 Receiving Site Conditions 

A summary of soil analytical results for the receiving sites, prior to biosolids application, are provided in Table C. 
Figures 2, 3 and 4 show the biosolids application areas and buffer distances for Blair Nikiforuk’s fields. 

Table C: Marginal Lands 2022 Soil Analytical Results 
Parameter NW 14-55-23 W4M NE 14-55-23 W4M SW 23-55-23 W4M 

Surface pH (0-30 cm) 5.89 5.77 5.89 

Average pH (30-100 cm) 7.6 7.6 7.7 

Texture 1 CL SL SL 

Slope % 1 <2 <2 

Depth to Potable Aquifer (m) 11 11 11 

Plant Available Nitrogen (kg/ha) 70 160 145 

Plant Available Phosphorus (kg/ha) 40 101 116 

Overall Land Class 2 1 3 3 
1 CL = clay loam, SL = sandy loam 
2 The overall land class shown is based on all classification parameters except the 0-30 cm surface pH. All marginal land fields 

shown have a 0-30 cm surface pH less than 6.0 and fall outside of the standard definition of agricultural lands. 
 

5.3 Biosolids Characterization and Application Rate Calculations 

EPCOR collects and analyses digested biosolids samples on a regular basis throughout the year and submits them 
to an accredited laboratory for analysis of percent total solids, total nitrogen (Total Kjeldahl Nitrogen, TKN), 
ammonium nitrogen (NH4-N), total phosphorus, and trace elements. Dewatered biosolids analytical data from a 
sample collected June 10, 2023 was provided to Tetra Tech by EPCOR. This data was used to calculate preliminary 
biosolids application rates of 19.8 dry tonnes per hectare (dt/ha) for Class 1 land, 15.4 dt/ha for Class 2 land, and 
8.8 dt/ha for Class 3 land in the July 2023 Authorization Application.  

In accordance with the Authorization Application submitted to EPA, EPCOR collected and analyzed additional 
dewatered biosolids samples prior to application. Daily samples collected in June, July, and August 2023 during 
dewatered biosolids production indicated an average solids content of 22.6% in the material hauled and stockpiled 
on the NW 14-55-23 W4M in Sturgeon County (Table 4). 

Olstad & Company and EPCOR also proposed to collect samples of the stockpiled biosolids prior to application, as 
nitrogen losses in the stockpiled biosolids were expected between the stockpiling and application dates due to 
volatilization and mineralization. In addition to the sample collected on July 10, 2023 during stockpiling of the 
dewatered biosolids, two additional composite samples were collected on October 12, 2023 from the stockpiled 
material on the NW 14-55-23 W4M. All samples were analyzed for trace element, total phosphorus, TKN, NH4-N, 
and available sulphate parameters; analytical results are summarized in Table 4. 
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The average nitrogen (TKN and NH4-N) concentrations of the samples collected during dewatered biosolids 
production (July 10 sample) and from the stockpile (October 12 samples) were used to calculate a final biosolids 
application rate based on the maximum allowable nitrogen application rate in order to maximize the organic matter 
application rate to these marginal lands. Application limits based on the total solids content was not applied to these 
marginal lands as this had the potential to limit the amount of organic matter applied. 

A final calculated biosolids application rate for the marginal lands described in Authorization No. 639-32787-SLU 
was 46.7 dt/ha for Class 1 land, 36.3 dt/ha for Class 2 land, and 20.8 dt/ha for Class 3 land (Table 5). Ammonium 
nitrogen was the most limiting parameter for determination of the biosolids application rate. 

5.4 Biosolids Application Results 

A summary of biosolids application details is provided in Table D. Detailed biosolids application rate details are 
provided in Tables 6A, 6B, and 6C. The equipment used and the dewatered biosolids application spread pattern is 
shown on Photos 1 to 4. 

Table D: 2023 Marginal Lands Biosolids Application Rate Details 

Legal Location Land 
Class 1 

Calculated 
Rate 

(dt/ha) 
Area (ha) 

Total 
Applied 

(dt) 

Final 
Application 
Rate (dt/ha) 

Stockpiling 
Dates 

Application 
Dates 

NW-02-55-23 W4M 4 (1) - - 0 No Biosolids 
Applied 

Not 
Applicable 

Not 
Applicable 

SW-11-55-23 W4M 4 (1) - - 0 No Biosolids 
Applied 

Not 
Applicable 

Not 
Applicable 

NW-14-55-23 W4M 4 (1) 46.7 27 574 21.1 
June 22 to 
August 28,  

2023 

October  
18-21,  
2023 

NE-14-55-23 W4M 4 (3) 20.8 49 881 18.1 Not 
Applicable 

October  
18-21,  
2023 

SW-23-55-23 W4M 4 (3) 20.8 44 900 20.7 Not 
Applicable 

October  
18-21,  
2023 

1 All marginal land fields are land class 4 based on a 0-30 cm surface pH less than 6.0. The overall land class shown in 
brackets is based on all classification parameters except the 0-30 cm surface pH and is used to determine the allowable 
application rate based on the nitrogen content of the biosolids. 

 

On the NE 14-55-23 W4M and SW 23-55-23 W4M quarters, biosolids application rates were maximized based on 
the available ammonium nitrogen content of the biosolids, with rates of 18.1 dt/ha and 20.7 dt/ha applied, 
respectively. These application rates were used in order to maximize the amount of organic matter applied to these 
sandy loam textured soils. 

On the NW 14-55-23 W4M quarter where the biosolids were stockpiled, a final application rate of 21.1 dt/ha was 
achieved. The application rate on this field was limited by the total amount of dewatered biosolids available for 
application. 

Biosolids were not applied to the NW 02-55-23 W4M and SW 11-55-23 W4M quarter sections in 2023 or 2024. 
Approval condition 4 specified that these two quarters were not eligible to receive biosolids unless lime was applied 
prior to biosolids application. EPCOR and Olstad & Company made the decision to not apply biosolids rather than 
attempt to obtain a suitable supply of lime. 
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Pre-application soil metals data was collected in 2022 (Table 10). Preliminary trace element (metals) loading 
modelling data provided in Application No 639-32787-SLU8 indicated that the application of dewatered biosolids to 
these marginal lands would not result in the regulated metal concentrations exceeding the MAC (Alberta Tier 1 
guideline value) or 80% of MAC threshold. Prior to application in fall 2023, the stockpiled biosolids were analyzed 
(Table 4) and a revised allowable application rate calculated. The predicated loading rate model was also updated 
prior to application, confirming that the increased application rates would not result in the regulated metal 
concentrations exceeding the MAC or 80% of MAC thresholds.  

Post application, the stockpiled biosolids metals data and final (actual) application rate data was used to model the 
final metals loading rate for each field (Tables 11A-11C). For all three fields, the calculated metals loading rate was 
below the MAC and 80% or MAC thresholds. 

Post application soil metals data is summarized in Table 12. All analyzed metal concentrations were less than their 
respective MAC (the Alberta Tier 1 guideline value) and all post application metal concentrations were less than 
80% of the Tier 1 guideline except one. The selenium concentration (0.9 mg/kg) in the NE-14-55-23 W4M Land 
Unit 4, 0-15 cm sample was marginally greater then the 80% of MAC value of 0.8 mg/kg and likely represents the 
range of natural variability for selenium in the field. The 0-15 cm field average for selenium (0.7 mg/kg) was well 
below the 80% of MAC threshold.  

The post application average concentrations of regulated metals in biosolids are shown in Appendix D 
(Figures D2.As to D2.Zn) in relation to the MAC and 80% of MAC values. For the regulated metals arsenic, 
cadmium, chromium, cobalt, copper, lead, nickel, and zinc, the post-application regulated metal concentrations 
were equivalent to or lower than the pre-application concentrations and lower than the predicted loading 
concentration. For mercury and molybdenum, the post-application concentrations appear to have increased relative 
to the pre-application concentrations, but results were reported as less then the laboratory detections limit 
(e.g., <0.05 mg/kg) and half of the detection limit (e.g., 0.025 mg/kg) was used for graphing purposes. There is no 
indication that mercury and molybdenum concentrations have increased as a result of biosolids application. For 
selenium, the post-application concentrations were lower than the pre-application concentrations and lower than 
the predicted loading concentration in the NE-14 and SW-23 fields. In the NW-14 field, the post-application selenium 
concentrations were slightly higher than the pre-application concentration but well below the MAC and 80% of MAC 
values, and are likely representative of the range of natural variability within the field. 

The application of biosolids to NW 14-55-23 W4M, NE 14-55-23 W4M, and SW 23-55-23 W4M fields in Sturgeon 
County did not result in metal concentrations greater than the Alberta Tier 1 Guidelines in the 0-15 cm and  
15-30 cm sample depths.  

 
  

 
8 Tetra Tech Canada Inc. July 2023. Application for Authorization to Apply Dewatered Biosolids to Marginal Lands within Sturgeon County, 

Alberta. File: ENW.BIOS03089-01. Application No. 639-32787-SLU. 
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7.0 LIMITATIONS OF REPORT 

This report and its contents are intended for the sole use of Olstad & Company Ltd., EPCOR Water Services Inc., 
and their agents. Tetra Tech Canada Inc. (operating as Tetra Tech) does not accept any responsibility for the 
accuracy of any of the data, the analysis, or the recommendations contained or referenced in the report when the 
report is used or relied upon by any Party other than Olstad & Company Ltd. and EPCOR Water Services Inc., or 
for any Project other than the proposed development at the subject site. Any such unauthorized use of this report 
is at the sole risk of the user. Use of this document is subject to the Limitations on the Use of this Document attached 
in Appendix A or Contractual Terms and Conditions executed by both parties. 
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Table 1:  Dewatered Biosolids Laboratory Analysis - 2023 Application Year - SW/SE 07-54-21 W4M

mg/L

GB-23-11216 September 7th, 2023 24.3 1 9,480 2.6 4.7 308 0.3 <0.5 4.41 141 7.1 416 15,800 51.4 380 13.0 40.1 6.9 13.1 209 0.12 19.5 42.0 16.3 794 1.36 2,600 35900 23100 6300 2,520

GB-23-11578 September 19,2023 24.8 7,930 3.0 5.2 416 0.3 <0.5 4.64 127 6.2 508 13,100 53.3 300 16.1 36.6 6.6 14.2 241 0.12 25.7 49.7 16.5 902 1.77 2,400 23600 35300 6070 2,400

Average3 NA 8,705 2.8 5.0 362 0.3 0.5 4.53 134 6.7 462 14,450 52.4 340 14.6 38.4 6.8 13.7 225 0.12 22.6 45.9 16.4 848 1.57 2,500 29750 29200 6185 2,460

Minimum NA 7,930 2.6 4.7 308 0.3 <0.5 4.41 127 6.2 416 13,100 51.4 300 13.0 36.6 6.6 13.1 209 0.12 19.5 42.0 16.3 794 1.36 2,400 23600 23100 6070 2,400

Maximum NA 9,480 3.0 5.2 416 0.3 <0.5 4.64 141 7.1 508 15,800 53.3 380 16.1 40.1 6.9 14.2 241 0.12 25.7 49.7 16.5 902 1.77 2,600 35900 35300 6300 2,520

Standard Deviation NA 1,096 0.3 0.4 76 0.0 NA 0.16 10 0.6 65 1,909 1.3 57 2.2 2.5 0.2 0.8 23 0.00 4.4 5.4 0.1 76 0.29 141 8697 8627 163 85

Notes:

The data was collected in 2023 and used to determine the application rates for 2023.
1 Concentrations are the percent solids results after the daily field samples have been composited.
2 Data presented as per the laboratory results. Reported concentrations are with respect to Dry Weight
3 The detection limit was used to calculate the average for values reported less than the detection limit.

NA - Not Applicable.

Available 
Sulphate2

mg/kg
mg/kg mg/kg

Zn2 Hg2 K2 Total 
Phosphorus2

mg/kg

Total Kjeldahl 
Nitrogen2

(excluding NO3-
N)

mg/kg

Ammonium 
Nitrogen 
(NH4-N)2

mg/kg

Ag2 Sr2 Tl2 Sn2 Ti2 V2Fe2 Pb2 Mn2 Mo2 Ni2 Se2Cu2

Lab ID Date
2023 Analytical

Average Solids 
Concentration

%

Al2 Sb2 As2 Ba2 Be2
Sat 

Paste 
B2

Cd2 Cr2 Co2
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Biosolids Data 1 Average (%)
Solids % 24.3 Average solids content of the dewatered biosolids transported to the Strathcona County fields.
Total Nitrogen % 2 2.92
Ammonium Nitrogen % 0.62
Total Phosphorus % 2.98

Notes:
1   Dewatered biosolids analytical data provided by EPCOR.  
2   Total Kjeldahl Nitrogen (TKN).

Nitrogen Calculations Phosphorus Calculations
Calculations1 Calculations1

N:metal Ratio3 P:metal Ratio4

Cd 4.53 6,446 1,500 4,946 6,567 600 5,967
Cr 134 218 20 198 222 8 214
Cu 462 63 15 48 64.4 6 58.4
Pb 52.4 557 20 537 568 8 560
Hg 1.57 18,599 3,000 15,599 18,949 1,100 17,849
Ni 38.4 760 100 660 775 40 735
Zn 848 34 10 24 35.1 4 31.1

Notes:

Parameter1 Calculation Formula2,3 CLASS 1 - 
Digested4

Calculation 
Formula2,3

CLASS 2 - 
Digested4

Calculation 
Formula2,3

CLASS 3 - 
Digested4

Solids 25 20 10
Total N 90/total N (%) 30.8 70/total N (%) 24.0 40/total N (%) 13.7

NH4-N (Injected) 20/NH4-N (%)5 32.3 20/NH4-N (%)5 32.3 15/NH4-N (%)5 24.3
NH4-N (Surface) 45/NH4-N (%)5 72.8 35/NH4-N (%)5 56.6 20/NH4-N (%)5 32.3

Cd 1,500/[3*Cd(Õg/g)] 110 1,100/[3*Cd(Õg/g)] 81 800/[3*Cd(Õg/g)] 59
Cr 100,000/[3*Cr (Õg/g)] 249 75,000/[3*Cr (Õg/g)] 187 50,000/[3*Cr (Õg/g)] 124
Cu 200,000/[3*Cu (Õg/g)] 144 150,000/[3*Cu (Õg/g)] 108 100,000/[3*Cu (Õg/g)] 72.2
Pb 100,000/[3*Pb (Õg/g)] 636 75,000/[3*Pb (Õg/g)] 477 50,000/[3*Pb (Õg/g)] 318
Hg 500/[3*Hg (Õg/g)] 106 400/[3*Hg (Õg/g)] 85 200/[3*Hg (Õg/g)] 42.5
Ni 25,000/[3*Ni (Õg/g)] 217 19,000/[3*Ni (Õg/g)] 165 12,000/[3*Ni (Õg/g)] 104
Zn 300,000/[3*Zn (Õg/g)] 118 200,000/[3*Zn (Õg/g)] 79 150,000/[3*Zn (Õg/g)] 59.0

Rate (t/ha) 30.8 24.0 13.7
Parameter Most Limiting6 Total N Total N Total N

Notes:
1 The parameter is the name that is given to each row (i.e., solids, total N) and the name that is used to indicate which row is the most limiting.

3 Note that the laboratory reports metal analysis in units of mg/kg, which is the same as Õg/g.

6 The most limiting parameter relates to the lowest value for each class number and is calculated as per the given formula.  

Table 2:  Municipal Biosolids Application Rate Calculations Worksheet - SW/SE 07-54-21 W4M
MUNICIPAL BIOSOLIDS QUALITY REPORT*

* The Quality Report is taken from Alberta Environment (AENV) 2001 Guidelines for the Application of Municipal Wastewater Sludges to Agricultural Lands, Page 27.

Metal Concentration 
in Biosolids

Average 
Biosolids Data 

(Õg/g)
Guide 

Minimum2 Difference5 Guide 
Minimum2 Difference5

Total nitrogen, ammonium nitrogen, total phosporous, and metal concentrations are an average of the 
September 7, 2023 and September 19, 2023 samples of stockpiled dewatered biosolids.

2 The calculation formulae for digested waste are taken from AENV 2001 Guidelines for the Application of Municipal Wastewater Sludges to Agricultural Lands, Page 28.

4 The class relates to the site classification status where Class 1 is the most suitable, Class 2 the second most suitable, Class 3 more suitable than Class 4, and 
  Class 4 is not at all suitable (fail).
5 The AENV 2001 Guidelines for the Application of Municipal Wastewater Sludges to Agricultural Lands, Page 28 show the units for NH4-N as Õg/g.  This is incorrect, 
  units are NH4-N(%) as shown in this table.

1 N/metal ratio = [Total N (%) *10,000]/metal (Õg/g) or P/metal ratio = [Total P (%) *10,000]/metal (Õg/g).
2 The Guide Minimums are stipulated in Table 1 of the 2001 AENV Wastewater Guidelines (page 17).  Biosolids is unacceptable if either the nitrogen or 
   phosphorus criterion is not met. Spiking biosolids with nitrogen or phosphorus to achieve these ratios is not permitted.
3 N:metal ratio is calculated as the total Nitrogen % in the biosolids divided by the metal concentration.
4 P:metal ratio is calculated as the total phosphorus % in the biosolids divided by the metal concentration.
5 The difference value is the guide minimum subtracted from the recorded ratio for either nitrogen or phosphorus.

MUNICIPAL BIOSOLIDS PARAMETERS LIMITING APPLICATION RATE
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Table 3A:  Dewatered Biosolids Application Results - 2023 Application Year - SW 07-54-21 W4M
 Authorization No. 639-32733-SLU Loading Rate Biosolids Minimum Minimum
Wet Tonnes Ave. %TS Dry Tonnes Acres Hectares Tonnes/Ha Substance mg/Kg Kg Kg/Ha N/TE N/TE Ratio P/TE P/TE Ratio

2883 24.3 701 77.8 31.5 22.3 TP 29750 20863 663
TN 29200 20477 650

NH3-N 6185 4337 138
Landowner Chris Allam As 5.0 3.51 0.111
Legal Description SW 07-54-21 W4M Cd 4.53 3.18 0.101 6446 1500 6567 600
Stockpiling Date September 6-27, 2023 Cr 134 94.0 2.98 218 20 222 8
Application Date October 15-16, 2023 Co 6.7 4.7 0.1
Soil Class 1 Cu 462 324 10.29 63 15 64 6
Biosolids Type Digested, Centrifudge Dewatered Pb 52.4 36.7 1.167 557 20 568 8

Mn 340 238 7.57
Biosolids Sample GB-23-11216 - September 7, 2023 Hg 1.57 1.101 0.035 18599 3000 18949 1100

GB-23-11578 - September 19, 2023 Ni 38.4 26.9 0.855 760 100 775 40
Se 6.8 4.77 0.151
Zn 848 595 18.9 34 10 35 4

Note: The numbers shown may not add up due to rounding.

Table 3B:  Dewatered Biosolids Application Results - 2023 Application Year - SE 07-54-21 W4M
 Authorization No. 639-32733-SLU Loading Rate Biosolids Minimum Minimum
Wet Tonnes Ave. %TS Dry Tonnes Acres Hectares Tonnes/Ha Substance mg/Kg Kg Kg/Ha N/TE N/TE Ratio P/TE P/TE Ratio

3652 24.3 888 98.6 39.9 22.3 TP 29750 26427 663
TN 29200 25939 650

NH3-N 6185 5494 138
Landowner Chris Allam As 5.0 4.44 0.111
Legal Description SE 07-54-21 W4M Cd 4.53 4.02 0.101 6446 1500 6567 600
Stockpiling Date September 6-27, 2023 Cr 134 119.0 2.98 218 20 222 8
Application Date October 15-16, 2023 Co 6.7 6.0 0.1
Soil Class 1 Cu 462 410 10.29 63 15 64 6
Biosolids Type Digested, Centrifudge Dewatered Pb 52.4 46.5 1.167 557 20 568 8

Mn 340 302 7.57
Biosolids Sample GB-23-11216 - September 7, 2023 Hg 1.57 1.395 0.035 18599 3000 18949 1100

GB-23-11578 - September 19, 2023 Ni 38.4 34.1 0.855 760 100 775 40
Se 6.8 6.04 0.151
Zn 848 753 18.9 34 10 35 4

Note: The numbers shown may not add up due to rounding.

Field Loading

Field Loading
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Table 4:  Dewatered Biosolids Laboratory Analysis - 2023 Application Year - NW/NE 14-55-23 W4M and SW 23-55-23 W4M

mg/L

GB-23-08795 July 10th, 2023 22.6 1 10,200 3.0 5.4 350 0.3 <0.5 5.31 121 6.6 468.0 15,900 52.8 350 15.5 38.1 7.2 13.1 223 0.13 27.2 40.2 16.6 902 1.4 3,400 29400 12500 7810 608

GB-23-12256 October 12, 2023 16.5 8,190 2.5 5.1 333 0.3 <0.5 3.13 60.7 6.3 443 14,700 33.7 310 14.3 36.7 6.9 7.4 192 0.13 21.9 43.2 16.0 809 1.09 2,800 24500 11500 10100 299

GB-23-12257 October 12, 2023 16.3 7,570 2.6 4.8 314 0.2 <0.5 3.11 61.0 6.1 457 13,300 33.1 290 15.1 36.9 7.0 6.9 197 0.12 23.8 39.4 14.7 853 1.14 2,900 24900 11500 11000 750

Average3 NA 8,653 2.7 5.1 332 0.3 0.5 3.85 81 6.3 456 14,633 39.9 317 15.0 37.2 7.0 9.1 204 0.13 24.3 40.9 15.8 855 1.22 3,033 26267 11833 9637 552

Minimum NA 7,570 2.5 4.8 314 0.2 <0.5 3.11 61 6.1 443 13,300 33.1 290 14.3 36.7 6.9 6.9 192 0.12 21.9 39.4 14.7 809 1.09 2,800 24500 11500 7810 299

Maximum NA 10,200 3.0 5.4 350 0.3 <0.5 5.31 121 6.6 468 15,900 52.8 350 15.5 38.1 7.2 13.1 223 0.13 27.2 43.2 16.6 902 1.42 3,400 29400 12500 11000 750

Standard Deviation NA 1,375 0.3 0.3 18 0.1 NA 1.26 35 0.3 13 1,301 11.2 31 0.6 0.8 0.2 3.4 17 0.01 2.7 2.0 1.0 47 0.18 321 2721 577 1645 231

Notes:

The data was collected in 2023 and used to determine the application rates for 2023.
1 Concentrations are the percent solids results after the daily field samples have been composited.
2 Data presented as per the laboratory results. Reported concentrations are with respect to Dry Weight
3 The detection limit was used to calculate the average for values reported less than the detection limit.

NA - Not Applicable.

Available 
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mg/kg
mg/kg mg/kg
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Ammonium 
Nitrogen 
(NH4-N)2

mg/kg

Ag2 Sr2 Tl2 Sn2 Ti2 V2Fe2 Pb2 Mn2 Mo2 Ni2 Se2Cu2
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%
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Biosolids Data 1 Average (%)
Solids % 22.6 Average solids content of the dewatered biosolids transported to the Sturgeon County fields
Total Nitrogen % 2 1.18
Ammonium Nitrogen % 0.96
Total Phosphorus % 2.63

Notes:
1   Dewatered biosolids analytical data provided by EPCOR.  
2   Total Kjeldahl Nitrogen (TKN).

Nitrogen Calculations Phosphorus Calculations
Calculations1 Calculations1

N:metal Ratio3 P:metal Ratio4

Cd 3.85 3,074 1,500 1,574 6,823 600 6,223
Cr 81.0 146 20 126 324 8 316
Cu 456 26 15 11 57.6 6 51.6
Pb 39.9 297 20 277 658 8 650
Hg 1.22 9,699 3,000 6,699 21,530 1,100 20,430
Ni 37.2 318 100 218 706 40 666
Zn 855 14 10 4 30.7 4 26.7

Notes:

Parameter1 Calculation Formula2,3 CLASS 1 - 
Digested4

Calculation 
Formula2,3

CLASS 2 - 
Digested4

Calculation 
Formula2,3

CLASS 3 - 
Digested4

Solids 25 20 10
Total N 90/total N (%) 76.1 70/total N (%) 59.2 40/total N (%) 33.8

NH4-N (Injected) 20/NH4-N (%)5 20.8 20/NH4-N (%)5 20.8 15/NH4-N (%)5 15.6
NH4-N (Surface) 45/NH4-N (%)5 46.7 35/NH4-N (%)5 36.3 20/NH4-N (%)5 20.8

Cd 1,500/[3*Cd(Õg/g)] 130 1,100/[3*Cd(Õg/g)] 95 800/[3*Cd(Õg/g)] 69
Cr 100,000/[3*Cr (Õg/g)] 412 75,000/[3*Cr (Õg/g)] 309 50,000/[3*Cr (Õg/g)] 206
Cu 200,000/[3*Cu (Õg/g)] 146 150,000/[3*Cu (Õg/g)] 110 100,000/[3*Cu (Õg/g)] 73.1
Pb 100,000/[3*Pb (Õg/g)] 835 75,000/[3*Pb (Õg/g)] 627 50,000/[3*Pb (Õg/g)] 418
Hg 500/[3*Hg (Õg/g)] 137 400/[3*Hg (Õg/g)] 109 200/[3*Hg (Õg/g)] 54.6
Ni 25,000/[3*Ni (Õg/g)] 224 19,000/[3*Ni (Õg/g)] 170 12,000/[3*Ni (Õg/g)] 108
Zn 300,000/[3*Zn (Õg/g)] 117 200,000/[3*Zn (Õg/g)] 78 150,000/[3*Zn (Õg/g)] 58.5

Rate (t/ha) 46.7 36.3 20.8
Parameter Most Limiting6 NH4-N NH4-N NH4-N

Notes:
1 The parameter is the name that is given to each row (i.e., solids, total N) and the name that is used to indicate which row is the most limiting.

3 Note that the laboratory reports metal analysis in units of mg/kg, which is the same as Õg/g.

6 The most limiting parameter relates to the lowest value for each class number and is calculated as per the given formula.  

2 The calculation formulae for digested waste are taken from AENV 2001 Guidelines for the Application of Municipal Wastewater Sludges to Agricultural Lands, Page 28.

4 The class relates to the site classification status where Class 1 is the most suitable, Class 2 the second most suitable, Class 3 more suitable than Class 4, and 
  Class 4 is not at all suitable (fail).
5 The AENV 2001 Guidelines for the Application of Municipal Wastewater Sludges to Agricultural Lands, Page 28 show the units for NH4-N as Õg/g.  This is incorrect, 
  units are NH4-N(%) as shown in this table.

1 N/metal ratio = [Total N (%) *10,000]/metal (Õg/g) or P/metal ratio = [Total P (%) *10,000]/metal (Õg/g).
2 The Guide Minimums are stipulated in Table 1 of the 2001 AENV Wastewater Guidelines (page 17).  Biosolids is unacceptable if either the nitrogen or 
   phosphorus criterion is not met. Spiking biosolids with nitrogen or phosphorus to achieve these ratios is not permitted.
3 N:metal ratio is calculated as the total Nitrogen % in the biosolids divided by the metal concentration.
4 P:metal ratio is calculated as the total phosphorus % in the biosolids divided by the metal concentration.
5 The difference value is the guide minimum subtracted from the recorded ratio for either nitrogen or phosphorus.

MUNICIPAL BIOSOLIDS PARAMETERS LIMITING APPLICATION RATE

Table 5:  Municipal Biosolids Application Rate Calculations Worksheet - NW/NE 14-55-23 W4M and SW 23-55-23 W4M
MUNICIPAL BIOSOLIDS QUALITY REPORT*

* The Quality Report is taken from Alberta Environment (AENV) 2001 Guidelines for the Application of Municipal Wastewater Sludges to Agricultural Lands, Page 27.

Metal Concentration 
in Biosolids

Average
Biosolids Data 

(Õg/g)
Guide 

Minimum2 Difference5 Guide 
Minimum2 Difference5

Total nitrogen, ammonium nitrogen, total phosporous, and metal concentrations are an average of the 
July 10, 2023 and October 12, 2023 samples of stockpiled dewatered biosolids
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 2023 SUMMARY REPORT ON DEWATERED BIOSOLIDS APPLICATION TO MARGINAL LANDS
FILE: ENW.BIOS03089-01 | FEBRUARY 2024 | ISSUED FOR USE

Table 6A:  Dewatered Biosolids Application Results - 2023 Application Year - NW 14-55-23 W4M
 Authorization No. 639-32787-SLU Loading Rate Biosolids Minimum Minimum
Wet Tonnes Ave. %TS Dry Tonnes Acres Hectares Tonnes/Ha Substance mg/Kg Kg Kg/Ha N/TE N/TE Ratio P/TE P/TE Ratio

2541 22.6 574 67 27 21.1 TP 26267 15086 554
TN 11833 6796 250

NH3-N 9637 5535 203
Landowner Blair Nikiforuk As 5.1 2.9 0.1
Legal Description NW 14-55-23 W4M Cd 3.85 2.21 0.08 3074 1500 6823 600
Stockpiling Date June 22 - August 28, 2023 Cr 81.0 46.5 1.7 146 20 324 8
Application Date October 18-21, 2023 Co 6.3 3.6 0.1
Soil Class 1 Cu 456 262 10 26 15 58 6
Biosolids Type Digested, Centrifudge Dewatered Pb 39.9 22.9 0.8 297 20 658 8

Mn 317 182 7
Biosolids Sample GB-23-08795 - July 10, 2023 Hg 1.22 0.70 0.03 9699 3000 21530 1100

GB-23-12256 - October 12, 2023 Ni 37.2 21.4 0.8 318 100 706 40
GB-23-12257 - October 12, 2023 Se 7.0 4.0 0.1

Zn 855 491 18 14 40 31 4
Note: The numbers shown may not add up due to rounding.

Table 6B:  Dewatered Biosolids Application Results - 2023 Application Year - NE 14-55-23 W4M
 Authorization No. 639-32787-SLU Loading Rate Biosolids Minimum Minimum
Wet Tonnes Ave. %TS Dry Tonnes Acres Hectares Tonnes/Ha Substance mg/Kg Kg Kg/Ha N/TE N/TE Ratio P/TE P/TE Ratio

3898 22.6 881 120 49 18.1 TP 26267 23141 476
TN 11833 10425 215

NH3-N 9637 8490 175
Landowner Blair Nikiforuk As 5.1 4.5 0.1
Legal Description NE 14-55-23 W4M Cd 3.85 3.39 0.07 3074 1500 6823 600
Stockpiling Date June 22 - August 28, 2023 Cr 81.0 71.4 1.5 146 20 324 8
Application Date October 18-21, 2023 Co 6.3 5.6 0.1
Soil Class 3 Cu 456 402 8 26 15 58 6
Biosolids Type Digested, Centrifudge Dewatered Pb 39.9 35.2 0.7 297 20 658 8

Mn 317 279 6
Biosolids Sample GB-23-08795 - July 10, 2023 Hg 1.22 1.07 0.02 9699 3000 21530 1100

GB-23-12256 - October 12, 2023 Ni 37.2 32.8 0.7 318 100 706 40
GB-23-12257 - October 12, 2023 Se 7.0 6.2 0.1

Zn 855 753 16 14 10 31 4
Note: The numbers shown may not add up due to rounding.

Table 6C:  Dewatered Biosolids Application Results - 2023 Application Year - SW 23-55-23 W4M
 Authorization No. 639-32787-SLU Loading Rate Biosolids Minimum Minimum
Wet Tonnes Ave. %TS Dry Tonnes Acres Hectares Tonnes/Ha Substance mg/Kg Kg Kg/Ha N/TE N/TE Ratio P/TE P/TE Ratio

3984 22.6 900 108 44 20.7 TP 26267 23652 543
TN 11833 10655 245

NH3-N 9637 8678 199
Landowner Blair Nikiforuk As 5.1 4.6 0.1
Legal Description SW 23-55-23 W4M Cd 3.85 3.47 0.08 3074 1500 6823 600
Stockpiling Date June 22 - August 28, 2023 Cr 81.0 72.9 1.7 146 20 324 8
Application Date October 18-21, 2023 Co 6.3 5.7 0.1
Soil Class 3 Cu 456 411 9 26 15 58 6
Biosolids Type Digested, Centrifudge Dewatered Pb 39.9 35.9 0.8 297 20 658 8

Mn 317 285 7
Biosolids Sample GB-23-08795 - July 10, 2023 Hg 1.22 1.10 0.03 9699 3000 21530 1100

GB-23-12256 - October 12, 2023 Ni 37.2 33.5 0.8 318 100 706 40
GB-23-12257 - October 12, 2023 Se 7.0 6.3 0.1

Zn 855 770 18 14 10 31 4
Note: The numbers shown may not add up due to rounding.

Field Loading

Field Loading

Field Loading

Tables 1-6  2023 Dewatered Biosolids Data.xlsx Page 1 of 1

Appendix I – Non-Ag Biosolids Management Report



 2024 SUMMARY REPORT ON DEWATERED BIOSOLIDS APPLICATION TO MARGINAL LANDS
FILE: ENW.BIOS03089-02

Table 7:  Pre-Application Soil Analytical Results - pH - Authorization No. 639-32733-SLU

Land Unit Sample Depth (cm) pH 1 Land Unit Average

Receiving Site: SW-07-54-21-W4
0-15 6.68
15-30 6.83
0-15 5.58
15-30 6.25
0-15 5.65
15-30 6.58

6.26

Receiving Site: SE-07-54-21-W4
0-15 5.28
15-30 5.65
0-15 5.15
15-30 5.58
0-15 5.45
15-30 6.04

5.53

Notes:

BOLD - soil pH is lower than 6.0 in the 0-30 cm depth 

Surface pH (0-30 cm average)

LU 1 6.76

LU 2 5.92

LU 3 6.12

5.47

LU 2 5.37

LU 3 5.75

1 Tetra Tech Canada Inc. 2023. Application for Authorization to Apply Dewatered Biosolids to 
   Marginal Lands within Strathcona County, Alberta. File: ENW.BIOS03089-01.

Surface pH (0-30 cm average)

LU 1
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 2024 SUMMARY REPORT ON DEWATERED BIOSOLIDS APPLICATION TO MARGINAL LANDS
FILE: ENW.BIOS03089-02

Table 8:  2024 Soil Analytical Results - Post Application Alberta Tier 1 Metals - Authorization No. 639-32733-SLU
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20 17 750 5 1.4 64 20 63 70 6.6 4.0 45 1.0 20 1.0 5.0 23 130 250

16.0 13.6 600.0 4.0 1.12 51.2 16.0 50.4 56.0 5.28 3.2 36.0 0.8 16.0 0.8 4.0 18.4 104.0 200.0

Land Unit Sample 
Depth (cm)

Laboratory 
Sample ID Sample Date

Receiving Site: SW-07-54-21-W4
0-15 1773460 -   1 31/10/2024 0.3 5.4 139 0.5 0.29 15.5 7.6 20 8.7 <0.05 <1.0 20.1 0.6 0.1 0.15 <1.0 2.4 25.3 71

15-30 1773460 -   2 31/10/2024 0.2 5.5 130 0.5 0.27 14.9 8.1 17 8.3 <0.05 <1.0 20.4 0.6 0.1 0.14 <1.0 2.6 23.9 67

Receiving Site: SE-07-54-21-W4
0-15 1773459 -   1 31/10/2024 0.2 5.4 173 0.6 0.31 15.3 7.2 19 9.7 <0.05 <1.0 18.5 0.7 0.1 0.13 <1.0 1.1 27.4 72

15-30 1773459 -   2 31/10/2024 0.2 5.7 192 0.7 0.28 17.0 7.4 18 10.3 <0.05 <1.0 20.0 0.9 0.1 0.15 <1.0 1.1 30.1 78
0-15 1773459 -   3 31/10/2024 0.2 5.0 160 0.6 0.27 13.5 6.8 15 8.3 <0.05 <1.0 17.3 0.4 0.1 0.11 <1.0 1.1 22.9 55

15-30 1773459 -   4 31/10/2024 <0.2 5.2 152 0.5 0.17 13.5 7.2 13 7.8 <0.05 <1.0 17.1 0.4 0.1 0.12 <1.0 0.9 23.4 54
0-15 1773459 -   5 31/10/2024 0.2 5.7 153 0.6 0.24 13.9 7.3 18 11.3 <0.05 <1.0 17.5 0.5 <0.1 0.13 <1.0 1.1 24.6 60

15-30 1773459 -   6 31/10/2024 0.2 5.8 134 0.5 0.17 14.3 6.7 13 7.9 <0.05 <1.0 17.6 0.5 <0.1 0.11 <1.0 0.8 20.7 52
0.2 5.4 162.0 0.6 0.27 14.2 7.1 17.3 9.8 <0.05 <1.0 17.8 0.5 0.1 0.1 <1.0 1.1 25.0 62.3
0.2 5.6 159.3 0.6 0.21 14.9 7.1 14.7 8.7 <0.05 <1.0 18.2 0.6 0.1 0.1 <1.0 0.9 24.7 61.3

Notes:
1 Alberta Environment and Protected Areas (AEPA). 2024. Alberta Tier 1 Soil and Groundwater Remediation Guidelines. AEPA, Lands Policy, 2024, No. 1. 
  Referenced guidelines are for fine and coarse textured soils under Agricultural land use.
2 Regulated metals under draft  AEPA Guidelines for the Application of Municipal Wastewater Sludges to Agricultural Lands.
BOLD - Greater than Tier 1 Agricultural Guideline
BOLD - Greater than MAC (80% of Tier 1) Threshold
Italicized  - Average concentration equals laboratory detection limit.

LU 2

LU 1

LU 2

LU 3

0-15 Average
15-30 Average

Parameter

Unit mg/kg

Tier 1 Guideline1 (Agricultural)
Maximum Allowable Concentration (MAC)

80%  of MAC
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 2024 SUMMARY REPORT ON DEWATERED BIOSOLIDS APPLICATION TO MARGINAL LANDS
FILE: ENW.BIOS03089-02

Table 9:  Pre-Application Soil Analytical Results - pH - Authorization No. 639-32787-SLU

Land Unit Sample Depth (cm) pH 2 Land Unit Average

Receiving Site: NW-14-55-23-W4
0-15 5.45

15-30 6.22
0-15 5.53

15-30 6.35
5.89

Receiving Site: NE-14-55-23-W4
0-15 5.84

15-30 6.93
0-15 4.99

15-30 5.48
0-15 5.39

15-30 6.18
0-15 5.22

15-30 6.09
5.77

Receiving Site: SW-23-55-23-W4
0-15 5.25

15-30 5.48
0-15 5.28

15-30 5.93
0-15 5.48

15-30 5.86
0-15 6.82

15-30 7.02
5.89

Notes:

BOLD - soil pH is lower than 6.0 in the 0-30 cm depth 

LU 1 5.84

LU 2 5.94

Surface pH (0-30 cm average)

LU 1 6.39

LU 2 5.24

LU 3 5.79

LU 4 5.66

Surface pH (0-30 cm average)

LU 1 5.37

LU 2 5.61

2 Tetra Tech Canada Inc. 2023. Application for Authorization to Apply Dewatered Biosolids to 
   Marginal Lands within Sturgeon County, Alberta. File: ENW.BIOS03089-01.

LU 3 5.67

LU 4 6.92

Surface pH (0-30 cm average)
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 2024 SUMMARY REPORT ON DEWATERED BIOSOLIDS APPLICATION TO MARGINAL LANDS
FILE: ENW.BIOS03089-02

Table 10:  Pre-Application Soil Analytical Results3 - Alberta Tier 1 Metals1 - Authorization No. 639-32787-SLU
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Unit

20 17 750 5 1.4 64 20 63 70 6.6 4.0 45 1.0 20 1.0 5.0 23 130 250

16.0 13.6 600.0 4.0 1.12 51.2 16.0 50.4 56.0 5.28 3.2 36.0 0.8 16.0 0.8 4.0 18.4 104.0 200.0

Land Unit Sample 
Depth (m)

Sample Date Laboratory 
Sample ID

Receiving Site: NW-14-55-23 W4M
LU 1 0-15 cm 17-Nov-2022 EO2210209-001 0.14 5.42 151 0.52 0.258 18.3 7.37 16.7 9.08 0.0231 0.56 17.9 0.58 <0.10 0.11 <2.0 2.66 31.1 63.2
LU 2 0-15 cm 17-Nov-2022 EO2210209-005 0.12 5.08 157 0.48 0.261 17.3 7.50 14.9 8.62 0.0220 0.52 18.4 0.46 <0.10 0.11 <2.0 2.67 28.2 61.2

0.13 5.25 154 0.50 0.260 17.8 7.44 15.8 8.85 0.0226 0.54 18.2 0.52 0.10 0.11 2.0 2.67 29.7 62.2

Receiving Site: NE-14-55-23 W4M
LU 1 0-15 cm 17-Nov-2022 EO2210208-001 0.14 3.44 116 0.28 0.118 10.9 5.19 8.12 5.06 0.0124 0.27 12.7 0.23 <0.10 0.063 <2.0 0.655 16.4 33.6
LU 2 0-15 cm 17-Nov-2022 EO2210208-005 <0.10 2.95 80.9 0.2 0.117 7.68 3.97 6.05 4.52 0.0086 0.25 8.85 <0.20 <0.10 <0.050 <2.0 0.477 13.0 28.4
LU 3 0-15 cm 17-Nov-2022 EO2210208-009 0.13 5.66 181 0.43 0.229 15.7 8.22 15.9 7.64 0.0212 0.52 18.9 0.73 <0.10 0.101 <2.0 1.91 27.3 54.3
LU 4 0-15 cm 17-Nov-2022 EO2210208-013 0.14 5.47 176 0.48 0.276 17.2 7.65 15.0 8.17 0.0240 0.44 20.0 0.69 <0.10 0.117 <2.0 1.67 29.4 57.7

0.14 4.38 138 0.35 0.185 12.9 6.26 11.3 6.35 0.0166 0.37 15.1 0.55 0.10 0.094 2.0 1.18 21.5 43.5

Receiving Site: SW-23-55-23 W4M
LU 1 0-15 cm 18-Nov-2022 EO2210211-001 <0.10 2.96 116 0.24 0.13 9.49 4.84 8.57 5.62 0.0121 0.32 10.9 0.22 <0.10 0.068 <2.0 0.642 14.5 37.5
LU 2 0-15 cm 18-Nov-2022 EO2210211-005 <0.10 3.37 121 0.28 0.164 9.97 4.68 10.7 5.56 0.0162 0.34 11.1 0.37 <0.10 0.065 <2.0 0.786 15.7 37.1
LU 3 0-15 cm 17-Nov-2022 EO2210211-009 0.1 3.95 147 0.38 0.130 11.4 5.15 9.86 5.95 0.0186 0.36 12.3 0.52 <0.10 0.071 <2.0 1.1 17.4 36.9
LU 4 0-15 cm 18-Nov-2022 EO2210211-013 <0.10 2.94 124 0.25 0.143 10.6 4.73 10.8 5.25 0.0118 0.26 12.0 <0.20 <0.10 0.059 <2.0 0.54 14.6 38.4

0.10 3.31 127 0.29 0.142 10.4 4.85 10.0 5.60 0.0147 0.32 11.6 0.37 0.10 0.066 2.0 0.77 15.6 37.5

Notes:
1 Alberta Environment and Protected Areas (AEPA). 2024. Alberta Tier 1 Soil and Groundwater Remediation Guidelines. AEPA, Lands Policy, 2024, No. 1.  
2 Regulated metals under draft  AEPA Guidelines for the Application of Municipal Wastewater Sludges to Agricultural Lands.
3 Tetra Tech Canada Inc. 2023. Application for Authorization to Apply Dewatered Biosolids to Marginal Lands within Sturgeon County, Alberta. File: ENW.BIOS03089-01.
TE - Trace Element
"-" No applicable guideline or not analyzed
BOLD - Greater than Tier 1 Agricultural Guideline
BOLD - Greater than MAC (80% of Tier 1) Threshold
Italicized  - TE 0-15 Average concentration equals laboratory detection limit

mg/kg

TE: 0-15 Average

TE: 0-15 Average

TE: 0-15 Average

Tier 1 Guideline1 (Agricultural)
Maximum Allowable Concentration (MAC)

80%  of MAC
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 2024 SUMMARY REPORT ON DEWATERED BIOSOLIDS APPLICATION TO MARGINAL LANDS
FILE: ENW.BIOS03089-02

Table 11A:  Municipal Biosolids Trace Element (Metals) Post Application Modelling Calculations1 - NW-14-55-23 W4M

0-15 15-30 21.1 (Fill in)
cm 15 15
Mg / m3 1.30 1.30
Mg / ha 1,950        1,950 

21.1

MAC2 80%
kg/ha mg/kg mg/kg 

(Fill in) (Fill in)

Arsenic (As) 41 17.0 Suitable 5.25 5.25 0.11 0.03 5.3 302.6 Suitable
Cadmium (Cd) 15 1.4 Suitable 0.260 0.260 0.08 0.02 0.3 41.2 Suitable
Chromium (Cr) 1,000 64.0 Suitable 17.8 17.8 1.71 0.44 18.2 76.2 Suitable
Cobalt (Co) 150 20.0 Suitable 7.44 7.44 0.13 0.03 7.5 251.1 Suitable
Copper (Cu) 1,500 63.0 Suitable 15.8 15.8 9.62 2.47 18.3 14.0 Suitable
Lead (Pb) 300 70.0 Suitable 8.85 8.85 0.84 0.22 9.1 218.4 Suitable
Mercury (Hg) 4 6.6 Suitable 0.0226 0.0226 0.03 0.01 0.03 796.5 Suitable
Molybdenum (Mo) 20 4.0 Suitable 0.54 0.54 0.32 0.08 0.6 32.7 Suitable
Nickel (Ni) 180 45.0 Suitable 18.2 18.2 0.78 0.20 18.4 88.4 Suitable
Selenium (Se) 25 1.0 Suitable 0.52 0.52 0.15 0.04 0.6 7.3 Suitable
Zinc (Zn) 1,850 250.0 Suitable 62.2 62.2 18.04 4.63 66.8 29.7 Suitable

Notes:

3  Maximum allowable concentration in soil: The default selected is the Alberta Tier - 1 Guideline Value for agricultural land use.

Depth

Soil Biosolids
Increment (cm) Actual

Application Rate (dry, Mg/ha)

Loading Calculations

Biosolids Soils Soil Final Application Rate (dry, Mg/ha):

Bulk Density
Mass of soil 

Maximum Allowable Concentration 
(MAC; mg/kg) 

Lab Analyses:Concentration (dry; mg/kg)

Biosolids Depth Increment (cm): Biosolids: Final 
Loading 

(Bi lid

# of applications:

15-30 cm7 Geometric 
Mean4

# of 
Applications Suitability8

13.6 5.1 5.25

MAC3 of 
MAC

Geometric 
Mean4 

Biosolid 
Suitability5,6 0-15 cm

(Fill in)

1.1 3.85 0.260
51.2 81 17.8
16.0 6.3 7.44
50.4 456 15.8
56.0 39.9 8.85
5.3 1.22 0.0226
3.2 15.0 0.54

36.0 37.2 18.2
0.8 7.0 0.52

200.0 855 62.2

5  Suitability of the biosolids for land application. "Unsuitable" indicates this geometric mean of the biosolid quality for a given parameter exceeds the maximum allowable 
    concentration (MAC) for that parameter.

7  Laboratory analysis of the 15-30 cm depth sample is optional. For trace element modelling purposes, Tetra Tech has assumed the 15-30 cm depth sample concentrations
    are the same as the 0-15 cm depth samples.
8  Suitablity of the proposed application rate at the receiving site. Suitability takes into consideration the application rate and quality of the biosolids being applied as well as 
    the quality of the receiving soils. "Unsuitable" means that one or more of these factors may affecting whether or not biosolids may be applied at the receiving site. 

1  Biosolids_Municipal_Calculations_Draft_Calculator_JAN162023_Metals only.xlsx.  Patterson, S. (Science and Technology Specialist, AEPA). 2023. Email communication: RE: Land 
    Application Guideline - Follow Up. January 18, 2023.
2  Maximum allowable concentration in biosolids. Adopted from the CAN/BNQ National Standard of Canada, values were taken from Table 5 (A comparison of trace element concentrations 
    in manures, municipal sludge and septage) from the Guidance Document for the Beneficial Use of Municipal Biosolids, Municipal Sludge, and Treated Septage (CCME, 2012).

4  Geometric mean was selected to align with A Protocol for the Derivation of Environmental and Human Health Soil Quality Guidelines  (CCME 2006).

6  Formula correction applied such that if the biosolids geometric mean is less than the Biosolids MAC, the Biosolids Suitability is displayed as "Suitable".
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 2024 SUMMARY REPORT ON DEWATERED BIOSOLIDS APPLICATION TO MARGINAL LANDS
FILE: ENW.BIOS03089-02

Table 11B:  Municipal Biosolids Trace Element (Metals) Post Application Modelling Calculations1 - NE-14-55-23 W4M

0-15 15-30 18.1 (Fill in)
cm 15 15
Mg / m3 1.30 1.30
Mg / ha 1,950        1,950 

18.1

MAC2 80%
kg/ha mg/kg mg/kg 

(Fill in) (Fill in)

Arsenic (As) 41 17.0 Suitable 4.38 4.38 0.09 0.02 4.4 389.5 Suitable
Cadmium (Cd) 15 1.4 Suitable 0.185 0.185 0.07 0.02 0.2 52.3 Suitable
Chromium (Cr) 1,000 64.0 Suitable 12.9 12.9 1.47 0.38 13.3 101.8 Suitable
Cobalt (Co) 150 20.0 Suitable 6.26 6.26 0.11 0.03 6.3 333.1 Suitable
Copper (Cu) 1,500 63.0 Suitable 11.3 11.3 8.25 2.12 13.4 18.4 Suitable
Lead (Pb) 300 70.0 Suitable 6.35 6.35 0.72 0.19 6.5 268.1 Suitable
Mercury (Hg) 4 6.6 Suitable 0.0166 0.0166 0.02 0.01 0.0223 929.5 Suitable
Molybdenum (Mo) 20 4.0 Suitable 0.37 0.37 0.27 0.07 0.4 40.6 Suitable
Nickel (Ni) 180 45.0 Suitable 15.1 15.1 0.67 0.17 15.3 121.0 Suitable
Selenium (Se) 25 1.0 Suitable 0.55 0.55 0.13 0.03 0.6 7.6 Suitable
Zinc (Zn) 1,850 250.0 Suitable 43.5 43.5 15.48 3.97 47.5 39.4 Suitable

Notes:

3  Maximum allowable concentration in soil: The default selected is the Alberta Tier - 1 Guideline Value for agricultural land use.

6  Formula correction applied such that if the biosolids geometric mean is less than the MAC, the Biosolids Suitability is displayed as "Suitable".

4  Geometric mean was selected to align with A Protocol for the Derivation of Environmental and Human Health Soil Quality Guidelines  (CCME 2006).

3.85
81
6.3

4.38
0.185
12.9
6.26

0.8
200.0

51.2
16.0

36.0

5.3
3.2

43.5

Soil

Depth Increment (cm):Biosolids
Biosolid 

Suitability5,6
Geometric 

Mean4 

SoilsBiosolids

11.3
6.35

MAC3

13.6
1.1

50.4
56.0

of 
MAC

Geometric 
Mean415-30 cm70-15 cm

5.1

0.0166
0.37
15.1
0.55

39.9
1.22
15.0
37.2
7.0

# of applications:
# of 

Applications

Actual
Application Rate (dry, Mg/ha)

Biosolids: Final 
Loading 

(Bi lid

Loading Calculations

Final Application Rate (dry, Mg/ha):

Bulk Density
Depth

Mass of soil 

Biosolids

Maximum Allowable Concentration 
(MAC; mg/kg) 

Increment (cm)
Soil

Lab Analyses:Concentration (dry; mg/kg)

8  Suitablity of the proposed application rate at the receiving site. Suitability takes into consideration the application rate and quality of the biosolids being applied as well as 
    the quality of the receiving soils. "Unsuitable" means that one or more of these factors may affecting whether or not biosolids may be applied at the receiving site. 

7  Laboratory analysis of the 15-30 cm depth sample is optional. For trace element modelling purposes, Tetra Tech has assumed the 15-30 cm depth sample concentrations
    are the same as the 0-15 cm depth samples.

Suitability8

1  Biosolids_Municipal_Calculations_Draft_Calculator_JAN162023_Metals only.xlsx.  Patterson, S. (Science and Technology Specialist, AEPA). 2023. Email communication: RE: Land 
    Application Guideline - Follow Up. January 18, 2023.
2  Maximum allowable concentration in biosolids. Adopted from the CAN/BNQ National Standard of Canada, values were taken from Table 5 (A comparison of trace element concentrations 
    in manures, municipal sludge and septage) from the Guidance Document for the Beneficial Use of Municipal Biosolids, Municipal Sludge, and Treated Septage (CCME, 2012).

5  Suitability of the biosolids for land application. "Unsuitable" indicates this geometric mean of the biosolid quality for a given parameter exceeds the maximum allowable 
    concentration (MAC) for that parameter.

(Fill in)

456

855
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FILE: ENW.BIOS03089-02

Table 11C:  Municipal Biosolids Trace Element (Metals) Post Application Modelling Calculations1 - SW-23-55-23 W4M

0-15 15-30 20.7 (Fill in)
cm 15 15
Mg / m3 1.30 1.30
Mg / ha 1,950        1,950 

20.7

MAC2 80%
kg/ha mg/kg mg/kg 

(Fill in) (Fill in)

Arsenic (As) 41 17.0 Suitable 3.31 3.31 0.11 0.03 3.3 380.1 Suitable
Cadmium (Cd) 15 1.4 Suitable 0.142 0.142 0.08 0.02 0.2 47.8 Suitable
Chromium (Cr) 1,000 64.0 Suitable 10.4 10.4 1.68 0.43 10.8 94.9 Suitable
Cobalt (Co) 150 20.0 Suitable 4.85 4.85 0.13 0.03 4.9 333.4 Suitable
Copper (Cu) 1,500 63.0 Suitable 10.0 10.0 9.44 2.42 12.4 16.6 Suitable
Lead (Pb) 300 70.0 Suitable 5.60 5.60 0.83 0.21 5.8 237.9 Suitable
Mercury (Hg) 4 6.6 Suitable 0.0147 0.0147 0.03 0.01 0.0212 813.1 Suitable
Molybdenum (Mo) 20 4.0 Suitable 0.32 0.32 0.31 0.08 0.40 36.1 Suitable
Nickel (Ni) 180 45.0 Suitable 11.6 11.6 0.77 0.20 11.8 123.5 Suitable
Selenium (Se) 25 1.0 Suitable 0.37 0.37 0.14 0.04 0.4 11.5 Suitable
Zinc (Zn) 1,850 250.0 Suitable 37.5 37.5 17.70 4.54 42.0 35.8 Suitable

Notes:

3  Maximum allowable concentration in soil: The default selected is the Alberta Tier - 1 Guideline Value for agricultural land use.

6  Formula correction applied such that if the biosolids geometric mean is less than the MAC, the Biosolids Suitability is displayed as "Suitable".

Depth

Soil Biosolids
Increment (cm) Actual

Application Rate (dry, Mg/ha)

Loading Calculations

Biosolids Soils Soil Final Application Rate (dry, Mg/ha):

Bulk Density
Mass of soil 

Maximum Allowable Concentration 
(MAC; mg/kg) 

Lab Analyses:Concentration (dry; mg/kg)

Biosolids Depth Increment (cm): Biosolids: Final 
Loading 

(Bi lid

# of applications:

15-30 cm7 Geometric 
Mean4

# of 
Applications Suitability8

13.6 5.1 3.31

MAC3 of 
MAC

Geometric 
Mean4 

Biosolid 
Suitability5,6 0-15 cm

(Fill in)

1.1 3.85 0.142
51.2 81 10.4
16.0 6.3 4.85
50.4 456 10.0
56.0 39.9 5.60
5.3 1.22 0.0147
3.2 15.0 0.32

36.0 37.2 11.6
0.8 7.0 0.37

200.0 855 37.5

5  Suitability of the biosolids for land application. "Unsuitable" indicates this geometric mean of the biosolid quality for a given parameter exceeds the maximum allowable 
    concentration (MAC) for that parameter.

7  Laboratory analysis of the 15-30 cm depth sample is optional. For trace element modelling purposes, Tetra Tech has assumed the 15-30 cm depth sample concentrations
    are the same as the 0-15 cm depth samples.
8  Suitablity of the proposed application rate at the receiving site. Suitability takes into consideration the application rate and quality of the biosolids being applied as well as 
    the quality of the receiving soils. "Unsuitable" means that one or more of these factors may affecting whether or not biosolids may be applied at the receiving site. 

1  Biosolids_Municipal_Calculations_Draft_Calculator_JAN162023_Metals only.xlsx.  Patterson, S. (Science and Technology Specialist, AEPA). 2023. Email communication: RE: Land 
    Application Guideline - Follow Up. January 18, 2023.
2  Maximum allowable concentration in biosolids. Adopted from the CAN/BNQ National Standard of Canada, values were taken from Table 5 (A comparison of trace element concentrations 
    in manures, municipal sludge and septage) from the Guidance Document for the Beneficial Use of Municipal Biosolids, Municipal Sludge, and Treated Septage (CCME, 2012).

4  Geometric mean was selected to align with A Protocol for the Derivation of Environmental and Human Health Soil Quality Guidelines  (CCME 2006).

1 of 1

Appendix I – Non-Ag Biosolids Management Report



 2024 SUMMARY REPORT ON DEWATERED BIOSOLIDS APPLICATION TO MARGINAL LANDS
FILE: ENW.BIOS03089-02

Table 12:  2024 Soil Analytical Results - Post Application Alberta Tier 1 Metals - Authorization No. 639-32787-SLU

A
nt

im
on

y

A
rs

en
ic

 2

B
ar

iu
m

B
er

yl
liu

m

C
ad

m
iu

m
 2

C
hr

om
iu

m
 2

C
ob

al
t 2

C
op

pe
r 

2

Le
ad

 2

M
er

cu
ry

 2

M
ol

yb
de

nu
m

 2

N
ic

ke
l 2

S
el

en
iu

m
 2

S
ilv

er

Th
al

liu
m

Ti
n

U
ra

ni
um

V
an

ad
iu

m

Zi
nc

 2

20 17 750 5 1.4 64 20 63 70 6.6 4.0 45 1.0 20 1.0 5.0 23 130 250

16.0 13.6 600.0 4.0 1.12 51.2 16.0 50.4 56.0 5.28 3.2 36.0 0.8 16.0 0.8 4.0 18.4 104.0 200.0

Land Unit Sample 
Depth (cm)

Laboratory 
Sample ID

Sample Date

Receiving Site: NW-14-55-23-W4
0-15 1773457 -   1 31/10/2024 <0.2 5.1 158 0.6 0.26 14.2 6.6 16 8.2 <0.05 <1.0 16.7 0.7 0.2 0.10 <1.0 2.3 23.9 63

15-30 1773457 -   2 31/10/2024 <0.2 5.3 160 0.6 0.25 14.6 7.3 16 9.6 <0.05 <1.0 17.0 0.6 0.2 0.11 <1.0 1.9 25.4 64
0-15 1773457 -   3 31/10/2024 <0.2 4.8 155 0.6 0.22 14.0 6.4 16 8.7 <0.05 <1.0 16.5 0.6 0.1 0.10 <1.0 2.2 23.9 62

15-30 1773457 -   4 31/10/2024 <0.2 5.2 151 0.6 0.20 16.9 6.3 15 8.4 <0.05 <1.0 17.8 0.5 0.2 0.11 <1.0 1.9 24.7 59
0.2 5.0 156.5 0.6 0.24 14.1 6.5 16.0 8.5 0.05 1.0 16.6 0.7 0.2 0.1 1.0 2.3 23.9 62.5
0.2 5.3 155.5 0.6 0.23 15.8 6.8 15.5 9.0 0.05 1.0 17.4 0.6 0.2 0.1 1.0 1.9 25.1 61.5

Receiving Site: NE-14-55-23-W4
0-15 1773456 -   1 31/10/2024 <0.2 2.6 83 0.2 0.14 6.7 3.4 7 4.8 <0.05 <1.0 8.0 <0.3 0.1 <0.05 <1.0 <0.5 10.1 30

15-30 1773456 -   2 31/10/2024 <0.2 2.9 81 0.2 0.09 6.2 3.8 5 4.4 <0.05 <1.0 7.8 <0.3 <0.1 0.05 <1.0 <0.5 10.3 30
0-15 1773456 -   3 31/10/2024 <0.2 3.8 103 0.4 0.16 9.4 4.5 10 5.7 <0.05 <1.0 11.4 0.4 <0.1 0.07 <1.0 1.2 15.9 41

15-30 1773456 -   4 31/10/2024 <0.2 4.9 126 0.5 0.13 11.5 6.3 10 6.6 <0.05 <1.0 13.6 0.5 0.1 0.08 <1.0 1.2 19.8 44
0-15 1773456 -   5 31/10/2024 <0.2 5.4 166 0.5 0.22 13.6 6.5 16 8.6 <0.05 <1.0 17.0 0.9 0.1 0.09 <1.0 2.2 23.3 57

15-30 1773456 -   6 31/10/2024 <0.2 5.1 169 0.6 0.18 13.1 6.8 14 8.2 <0.05 <1.0 16.8 0.7 0.1 0.10 <1.0 2.3 22.9 55
0.2 3.9 117.3 0.4 0.17 9.9 4.8 11.0 6.4 0.05 1.0 12.1 0.7 0.1 0.1 1.0 1.7 16.4 42.7
0.2 4.3 125.3 0.4 0.13 10.3 5.6 9.7 6.4 0.05 1.0 12.7 0.6 0.1 0.1 1.0 1.8 17.7 43.0

Receiving Site: SW-23-55-23-W4
0-15 1773458 -   1 31/10/2024 <0.2 2.9 85 0.2 0.12 6.6 3.5 7 4.6 <0.05 <1.0 8.1 <0.3 <0.1 <0.05 <1.0 0.6 11.0 28

15-30 1773458 -   2 31/10/2024 <0.2 2.8 80 0.3 0.07 6.5 4.0 5 4.1 <0.05 <1.0 7.6 <0.3 <0.1 0.05 <1.0 0.6 11.1 25
0-15 1773458 -   3 31/10/2024 <0.2 3.4 111 0.4 0.17 8.4 4.1 10 6.0 <0.05 <1.0 9.7 0.4 <0.1 0.06 <1.0 0.8 14.3 37

15-30 1773458 -   4 31/10/2024 <0.2 3.1 89 0.3 0.11 7.8 3.5 7 4.9 <0.05 <1.0 7.8 0.4 <0.1 0.06 <1.0 0.6 12.6 30
0-15 1773458 -   5 31/10/2024 <0.2 3.3 119 0.3 0.13 8.7 4.5 10 5.9 <0.05 <1.0 10.2 0.3 <0.1 0.06 <1.0 0.7 13.9 36

15-30 1773458 -   6 31/10/2024 <0.2 3.8 124 0.3 0.09 9.1 5.2 8 5.8 <0.05 <1.0 10.7 0.3 0.1 0.07 <1.0 0.6 14.9 38
0.2 3.2 105.0 0.3 0.14 7.9 4.0 9.0 5.5 0.05 1.0 9.3 0.4 0.1 0.1 1.0 0.7 13.1 33.7
0.2 3.2 97.7 0.3 0.09 7.8 4.2 6.7 4.9 0.05 1.0 8.7 0.4 0.1 0.1 1.0 0.6 12.9 31.0

Notes:
1 Alberta Environment and Protected Areas (AEPA). 2024. Alberta Tier 1 Soil and Groundwater Remediation Guidelines. AEPA, Lands Policy, 2024, No. 1. 
  Referenced guidelines are for fine and coarse textured soils under Agricultural land use.
2 Regulated metals under draft  AEPA Guidelines for the Application of Municipal Wastewater Sludges to Agricultural Lands.
BOLD - Greater than Tier 1 Agricultural Guideline
BOLD - Greater than MAC (80% of Tier 1) Threshold
Italicized  - 0-15 cm average concentration equals laboratory detection limit

0-15 Average
15-30 Average

LU 4

0-15 Average
15-30 Average

LU 1

LU 2

LU 3

LU 1

LU 2

0-15 Average
15-30 Average

LU 2

LU 3

Parameter

Unit mg/kg

Tier 1 Guideline1 (Agricultural)
Maximum Allowable Concentration (MAC)

80%  of MAC
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FIGURES 
 

 

Figure 1 2023 Marginal Land Biosolids Application: NW 07-54-21 W4M, SW 07-54-21 W4M,  
SE 07-54-21 W4M 

Figure 2 2023 Marginal Land Biosolids Application: NW 14-55-23 W4M 

Figure 3 2023 Marginal Land Biosolids Application: NE 14-55-23 W4M 

Figure 4 2023 Marginal Land Biosolids Application: SW 23-55-23 W4M 
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Photo Pages 2023 marginal land biosolids application.docx 

Photo 2: October 18, 2023. Agricultural spreader used to spread dewatered biosolids, cleaned 
prior to mobilization to Sturgeon County fields 

Photo 1: October 18, 2023. Agricultural 
spreader used to spread 
dewatered biosolids, cleaned 
prior to mobilization to 
Sturgeon County fields. 
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Photo Pages 2023 marginal land biosolids application.docx 

Photo 3: October 18, 2023. Spreading dewatered biosolids on SW 23-55-23 W4M with 
agricultural spreader. 

Photo 4: October 18, 2023. Spread pattern of dewatered biosolids on SW 23-55-23 W4M. 
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LIMITATIONS ON USE OF THIS DOCUMENT 
  

 

 1 
 

NATURAL SCIENCES 
 
1.1 USE OF DOCUMENT AND OWNERSHIP 

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

The Professional Document is intended for the sole use of TETRA 
TECH’s Client (the “Client”) as specifically identified in the TETRA 
TECH Services Agreement or other Contractual Agreement entered 
into with the Client (either of which is termed the “Contract” herein). 
TETRA TECH does not accept any responsibility for the accuracy of 
any of the data, analyses, recommendations or other contents of the 
Professional Document when it is used or relied upon by any party 
other than the Client, unless authorized in writing by TETRA TECH.  

Any unauthorized use of the Professional Document is at the sole risk 
of the user. TETRA TECH accepts no responsibility whatsoever for any 
loss or damage where such loss or damage is alleged to be or, is in 
fact, caused by the unauthorized use of the Professional Document. 

Where TETRA TECH has expressly authorized the use of the 
Professional Document by a third party (an “Authorized Party”), 
consideration for such authorization is the Authorized Party’s 
acceptance of these Limitations on Use of this Document as well as 
any limitations on liability contained in the Contract with the Client (all 
of which is collectively termed the “Limitations on Liability”). The 
Authorized Party should carefully review both these Limitations on Use 
of this Document and the Contract prior to making any use of the 
Professional Document. Any use made of the Professional Document 
by an Authorized Party constitutes the Authorized Party’s express 
acceptance of, and agreement to, the Limitations on Liability. 

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

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

1.2 ALTERNATIVE DOCUMENT FORMAT 

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

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

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

1.3 STANDARD OF CARE 

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

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

1.4 DISCLOSURE OF INFORMATION BY CLIENT 

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

1.5 INFORMATION PROVIDED TO TETRA TECH BY OTHERS 

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

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

1.6 GENERAL LIMITATIONS OF DOCUMENT 

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

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

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

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

The ability to rely upon and generalize from environmental baseline 
data is dependent on data collection activities occurring within 
biologically relevant survey windows. 

It is incumbent upon the Client and any Authorized Party, to be 
knowledgeable of the level of risk that has been incorporated into the 
project design or scope, in consideration of the level of the 
environmental baseline information that was reasonably acquired to 
facilitate completion of the scope. 

 

1.8 NOTIFICATION OF AUTHORITIES 

TETRA TECH professionals are bound by their ethical commitments to 
act within the bounds of all pertinent regulations. In certain instances, 
observations by TETRA TECH of regulatory contravention may require 
that regulatory agencies and other persons be informed. The client 
agrees that notification to such bodies or persons as required may be 
done by TETRA TECH in its reasonably exercised discretion. 
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APPENDIX D 
 

MONITORING PROGRAM METAL CONCENTRATIONS 

 

 

 

MAC – Maximum Allowable Concentration – Alberta Tier 1 guideline value. 
 
80% of MAC – 80% or the Maximum Allowable Concentration. Used for monitoring purposes only as an indication of potential environmental 

concerns related to application of biosolids to agricultural lands. 

 

 

  

Appendix I – Non-Ag Biosolids Management Report



 2024 SUMMARY REPORT ON DEWATERED BIOSOLIDS APPLICATION TO MARGINAL LANDS 
 FILE: ENW.BIOS03089-02 | FEBRUARY 2025 | ISSUED FOR USE 
 

 

 1 
Appendix D - Monitoring Program Metal Concentrations.docx 

 
 
 
1 
 
  

 
1 The Alberta Tier 1 guideline value or Maximum Allowable Concentration (MAC). 
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Figure D1.Cd:  In SW-07 and SE-07 the cadmium concentrations are well below the MAC and 
80% of MAC thresholds for both the 0-15 cm and 15-30 cm depths.  
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Figure D1.As:  In SW-07 and SE-07 the arsenic concentrations are well below the MAC1 and 
80% of MAC thresholds for both the 0-15 cm and 15-30 cm depths.  
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Figure D1.Cr:  
 
 

In SW-07 and SE-07 the chromium concentrations are well below the MAC and 
80% of MAC thresholds for both the 0-15 cm and 15-30 cm depths.  
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Figure D1.Co:  
 

In SW-07 and SE-07 the cobalt concentrations are well below the MAC and 80% 
of MAC thresholds for both the 0-15 cm and 15-30 cm depths.  
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Figure D1.Cu:  In SW-07 and SE-07 the copper concentrations are well below the MAC and 80% 
of MAC thresholds for both the 0-15 cm and 15-30 cm depths.  
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Figure D1.Pb:  In SW-07 and SE-07 the lead concentrations are well below the MAC and 80% of 
MAC thresholds for both the 0-15 cm and 15-30 cm depths. 
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2 Post application mercury and molybdenum concentrations were reported as below laboratory detection limit. Concentrations shown 

represent one half of the detection limit. 
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Figure D1.Mo2:  
 

In SW-07 and SE-07 the molybdenum concentrations are well below the MAC 
and 80% of MAC thresholds for both the 0-15 cm and 15-30 cm depths. 
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Figure D1.Hg2:  In SW-07 and SE-07 the mercury concentrations are well below the MAC and 
80% of MAC thresholds for both the 0-15 cm and 15-30 cm depths. 
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Figure D1.Ni:   In SW-07 and SE-07 the nickel concentrations are well below the MAC and 80% 
of MAC thresholds for both the 0-15 cm and 15-30 cm depths.  
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Figure D1.Se:  
 

In SW-07 and SE-07 the selenium concentrations are well below the MAC and 
80% of MAC thresholds for both the 0-15 cm and 15-30 cm depths.  
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Figure D1.Zn:  
 

In SW-07 and SE-07 the zinc concentrations are well below the MAC and 80% of 
MAC thresholds for both the 0-15 cm and 15-30 cm depths. 

 

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

SW-07-54-21 W4M SE-07-54-21 W4M

A
ve

ra
ge

 o
f Z

n 
(m

g/
kg

) 

Zinc (Zn)

Post-application Actual
(0-15 cm)

Post-application Actual
(15-30 cm)

250.00
200.00

Appendix I – Non-Ag Biosolids Management Report



 2024 SUMMARY REPORT ON DEWATERED BIOSOLIDS APPLICATION TO MARGINAL LANDS 
 FILE: ENW.BIOS03089-02 | FEBRUARY 2025 | ISSUED FOR REVIEW 
 

 

 7 
Appendix D - Monitoring Program Metal Concentrations.docx 

 
 
 
 
 
  

 

0.00

0.25

0.50

NW-14-55-23 W4M NE-14-55-23 W4M SW-23-55-23 W4M

A
ve

ra
ge

 o
f C

d 
(m

g/
kg

) 

Cadmium (Cd)

Pre-application Average
(0-15 cm)

Predicted Final Loading
(mg/kg)

Post-application Actual
(0-15 cm)

Post-application Actual
(15-30 cm)

1.40 MAC
1.12 80% of MAC

Figure D2.Cd:  
 

Overall, the predicted loading concentration of cadmium was greater than the 
post-application averages, all of which are well below the MAC and 80% of MAC 
thresholds for both the 0-15 cm and 15-30 cm depths.  
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Figure D2.As:  All the fields reported lower concentrations for arsenic in the 0-15 cm average 
after the biosolid application. Additionally, all fields reported a post-application 
15-30 cm concentration that was equal to or marginally less than the predicted 
loading concentration. All reported values are well below the MAC and 80% of 
MAC thresholds. 
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Figure D2.Cr:  The 0-15 cm and 15-30 cm post application chromium concentration averages 
were below the pre-application and predicted loading concentrations. All 
reported values are well below the MAC and 80% of MAC thresholds. 
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Figure D2.Co:  
 

All the fields reported lower concentrations for cobalt in the 0-15 cm averages post 
application. Although the post-application 15-30 cm concentration were marginally 
greater than the post 0-15 cm average, the concentrations were still well below the 
predicted loading. All reported values are well below the MAC and 80% of MAC 
thresholds. 
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Figure D2.Cu:  The predicted loading of copper was greater than the post-application averages. 
NW-14 was the only field to report a post-application concentration that was 
marginally greater than the pre-application concentration. All reported values are 
well below the MAC and 80% of MAC thresholds.  
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Figure D2.Pb:  The predicted loading of lead was greater than the post-application averages. 
However, in NE-14 and SE-14, the post-application concentration in 0-15 cm was 
marginally greater than the pre-application concentration. All reported values are 
well below the MAC and 80% of MAC thresholds.  
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3 Post application mercury and molybdenum concentrations were reported as below laboratory detection limit. Concentrations shown 

represent one half of the detection limit. 
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Figure D2.Mo3:   All values reported for mercury well below the MAC and 80% of MAC thresholds.  
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Figure D2.Hg3:  All values reported for mercury well below the MAC and 80% of MAC 
thresholds.  

Appendix I – Non-Ag Biosolids Management Report



 2024 SUMMARY REPORT ON DEWATERED BIOSOLIDS APPLICATION TO MARGINAL LANDS 
 FILE: ENW.BIOS03089-02 | FEBRUARY 2025 | ISSUED FOR REVIEW 
 

 

 11 
Appendix D - Monitoring Program Metal Concentrations.docx 

 
 
 
 
 
 
  

 

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

16.00

18.00

20.00

NW-14-55-23 W4M NE-14-55-23 W4M SW-23-55-23 W4M

A
ve

ra
ge

 o
f N

i (
m

g/
kg

) 
Nickel (Ni)

Pre-application Average
(0-15 cm)

Predicted Final Loading
(mg/kg)

Post-application Actual
(0-15 cm)

Post-application Actual
(15-30 cm)

45.00 MAC
36.00 80% of MAC

 

0.00

0.25

0.50

0.75

NW-14-55-23 W4M NE-14-55-23 W4M SW-23-55-23 W4M

A
ve

ra
ge

 o
f S

e 
(m

g/
kg

) 

Selenium (Se)

Pre-application Average
(0-15 cm)

Predicted Final Loading
(mg/kg)

Post-application Actual
(0-15 cm)

Post-application Actual
(15-30 cm)

1.00 MAC
0.80 80% of MAC

Figure D2.Se:  
 

In all fields, the post-application concentrations of selenium were less then the 
predicted loading concentration, except for NW-14 15-30 cm. All reported values 
are well below the MAC and 80% of MAC thresholds.  

Figure D2.Ni:  In all fields the 0-15 cm concentrations decreased after the biosolids application. 
Although, NW-14 and NE-14 post-application concentrations in 15-30 cm were 
greater then then the 0-15 cm values, they are below the predicted loading 
concentration, which is well below the MAC and 80% of MAC thresholds.  
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Figure D2.Zn:  
 

In all fields, the post-application concentrations of zinc are equal to or marginally 
less then the pre-application concentration, and all of which are well below the 
MAC and 80% of MAC thresholds. The application of biosolids did not result in 
an increase of zinc in the field.  
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Report Transmission Cover Page

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: NE-14-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773456

Oct 31, 2024

Nov 6, 2024

3071279

Final ReportReport Type:

Contact Company Address

Accounts Payable Tetra Tech EBA Inc 14940 - 123 Avenue
Edmonton, AB T5V 1B4

Phone: (780) 451-2121 Fax: (780) 454-5688

Email: EBA.accounts.Payable@tetratech.com

Delivery Format Deliverables

Email - Merge PDF COC / Invoice

Edmonton Data
Management

Tetra Tech EBA Inc 100, 140 Quarry Park Blvd SE

Calgary, AB T2C 3G3

Phone: (403) 203-3355 Fax:

Email: eba.labdata@tetratech.com,ets.svc.eba_esdat@tetratech.com

Delivery Format Deliverables

Email PDF COA / COC

Email PDF COC / Test Report

Email Standard Crosstab With Tabs Test Report

Email Standard Reverse Crosstab With Tabs Test Report

Email - Zip EBA ESDAT Chemistry File Test Report

Email - Zip EBA ESDAT Sample File Test Report

Email - Zip Generic ESDAT Header Test Report

Mark Fawcett Tetra Tech EBA Inc 14940 - 123 Avenue
Edmonton, AB T5V 1B4

Phone: (780) 451-2130 Fax: (780) 454-5688

Email: mark.fawcett@tetratech.com

Delivery Format Deliverables

Email AB Tier 1 Custom Excel Test Report

Email PDF COA / COC

Email PDF COC / Test Report

Email Standard Crosstab With Tabs Test Report

Email Standard Reverse Crosstab With Tabs Test Report

Email - Merge PDF COA / COC

Email - Zip EBA ESDAT Chemistry File Test Report

Email - Zip EBA ESDAT Sample File Test Report

Email - Zip Generic ESDAT Header Test Report

Notes To Clients:

All wet soil samples received in a soil bag will be disposed 30 days after receipt on 2024-11-30.•

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.

If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: NE-14-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773456

Oct 31, 2024

Nov 6, 2024

3071279

Final ReportReport Type:

Reference Number 1773456-1 1773456-2 1773456-3

Sample Date Oct 31, 2024 Oct 31, 2024 Oct 31, 2024

Sample Time NA NA NA

Sample Location

Sample Description NE-14-02-15-30 NE-14-03-0-15NE-14-02-0-15

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Hot Water Soluble

Boron Hot Water Soluble mg/kg 0.52 0 1.48 .3 0.2

Metals Strong Acid Digestion

Antimony Strong Acid Extractable mg/kg <0.2 <0 <0.2 .2 0.2

Arsenic Strong Acid Extractable mg/kg 2.6 2 3.9 .8 0.2

Barium Strong Acid Extractable mg/kg 83 81 103 1

Beryllium Strong Acid Extractable mg/kg 0.2 0 0.2 .4 0.1

Cadmium Strong Acid Extractable mg/kg 0.14 0 0.09 .16 0.01

Chromium Strong Acid Extractable mg/kg 6.7 6 9.2 .4 0.5

Cobalt Strong Acid Extractable mg/kg 3.4 3 4.8 .5 0.1

Copper Strong Acid Extractable mg/kg 7 5 10 1

Lead Strong Acid Extractable mg/kg 4.8 4 5.4 .7 0.1

Mercury Strong Acid Extractable mg/kg <0.05 <0 <0.05 .05 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1.0

Nickel Strong Acid Extractable mg/kg 8.0 7 11.8 .4 0.5

Selenium Strong Acid Extractable mg/kg <0.3 <0 0.3 .4 0.3

Silver Strong Acid Extractable mg/kg 0.1 <0 <0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg <0.05 0 0.05 .07 0.05

Tin Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1.0

Uranium Strong Acid Extractable mg/kg <0.5 <0 1.5 .2 0.5

Vanadium Strong Acid Extractable mg/kg 10.1 10 15.3 .9 0.1

Zinc Strong Acid Extractable mg/kg 30 30 41 1

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: NE-14-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773456

Oct 31, 2024

Nov 6, 2024

3071279

Final ReportReport Type:

Reference Number 1773456-4 1773456-5 1773456-6

Sample Date Oct 31, 2024 Oct 31, 2024 Oct 31, 2024

Sample Time NA NA NA

Sample Location

Sample Description NE-14-04-0-15 NE-14-04-15-30NE-14-03-15-30

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Hot Water Soluble

Boron Hot Water Soluble mg/kg 1.4 1 1.6 .7 0.2

Metals Strong Acid Digestion

Antimony Strong Acid Extractable mg/kg <0.2 <0 <0.2 .2 0.2

Arsenic Strong Acid Extractable mg/kg 4.9 5 5.4 .1 0.2

Barium Strong Acid Extractable mg/kg 126 166 169 1

Beryllium Strong Acid Extractable mg/kg 0.5 0 0.5 .6 0.1

Cadmium Strong Acid Extractable mg/kg 0.13 0 0.22 .18 0.01

Chromium Strong Acid Extractable mg/kg 11.5 13 13.6 .1 0.5

Cobalt Strong Acid Extractable mg/kg 6.3 6 6.5 .8 0.1

Copper Strong Acid Extractable mg/kg 10 16 14 1

Lead Strong Acid Extractable mg/kg 6.6 8 8.6 .2 0.1

Mercury Strong Acid Extractable mg/kg <0.05 <0 <0.05 .05 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1.0

Nickel Strong Acid Extractable mg/kg 13.6 17 16.0 .8 0.5

Selenium Strong Acid Extractable mg/kg 0.5 0 0.9 .7 0.3

Silver Strong Acid Extractable mg/kg 0.1 0 0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg 0.08 0 0.09 .10 0.05

Tin Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1.0

Uranium Strong Acid Extractable mg/kg 1.2 2 2.2 .3 0.5

Vanadium Strong Acid Extractable mg/kg 19.8 23 22.3 .9 0.1

Zinc Strong Acid Extractable mg/kg 44 57 55 1

Anthony Neumann, MSc

General Manager

Approved by:

Data have been validated by Analytical Quality Control and Element’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: NE-14-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773456

Oct 31, 2024

Nov 6, 2024

3071279

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Hot Water Soluble

Batch: 2516083 - Boron in general soil

Control Sample 6646103 Oct 31, 2024 mg/kg yesBoron 0.37 - 0.650.43

Control Sample 6646104 Oct 31, 2024 mg/kg yesBoron -0.2 - 0.2<0.1

Control Sample 6646109 Oct 31, 2024 mg/kg yesBoron 0.09 - 0.110.10

Replicate 6646105 Oct 31, 2024 mg/kg yesBoron 1.4 10 % or 0.1 Abs1.4 2.57

Metals Strong Acid Digestion

Batch: 2516170 - Metals ICP (Hot Block) in soil

Blank 6646372 Nov 01, 2024 µg/L yesAntimony 0.2 0.0 0.2<0.2

Blank 6646372 Nov 01, 2024 µg/L yesArsenic 0.2 0.0 0.2<0.2

Blank 6646372 Nov 01, 2024 µg/L yesBarium 1 0.0 1<1

Blank 6646372 Nov 01, 2024 µg/L yesBeryllium 0.1 0.0 0.1<0.1

Blank 6646372 Nov 01, 2024 µg/L yesCadmium 0.01 0.0 0.01<0.01

Blank 6646372 Nov 01, 2024 µg/L yesChromium 0.5 0.0 0.5<0.5

Blank 6646372 Nov 01, 2024 µg/L yesCobalt 0.1 0.0 0.1<0.1

Blank 6646372 Nov 01, 2024 µg/L yesCopper 1 0.0 1<1

Blank 6646372 Nov 01, 2024 µg/L yesLead 0.1 0.0 0.1<0.1

Blank 6646372 Nov 01, 2024 µg/L yesMercury 0.05 0.05<0.05

Blank 6646372 Nov 01, 2024 µg/L yesMolybdenum 1.0 0.0 1<1.0

Blank 6646372 Nov 01, 2024 µg/L yesNickel 0.5 0.0 0.5<0.5

Blank 6646372 Nov 01, 2024 µg/L yesSelenium 0.3 0.0 0.3<0.3

Blank 6646372 Nov 01, 2024 µg/L yesSilver 0.1 0.0 0.1<0.1

Blank 6646372 Nov 01, 2024 µg/L yesThallium 0.05 1<0.05

Blank 6646372 Nov 01, 2024 µg/L yesTin 1.0 0.5<1.0

Blank 6646372 Nov 01, 2024 µg/L yesUranium 0.5 0.5<0.5

Blank 6646372 Nov 01, 2024 µg/L yesVanadium 0.1 0.1<0.1

Blank 6646372 Nov 01, 2024 µg/L yesZinc 1 1<1

Control Sample 6646371 Nov 01, 2024 mg/kg yesAntimony 36.1 - 43.940.5

Control Sample 6646371 Nov 01, 2024 mg/kg yesArsenic 36.3 - 43.939.5
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: NE-14-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773456

Oct 31, 2024

Nov 6, 2024

3071279

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Metals Strong Acid Digestion - Continued
Control Sample 6646371 Nov 01, 2024 mg/kg yesBarium 181 - 220202

Control Sample 6646371 Nov 01, 2024 mg/kg yesBeryllium 17.4 - 22.220.6

Control Sample 6646371 Nov 01, 2024 mg/kg yesCadmium 1.88 - 2.282.05

Control Sample 6646371 Nov 01, 2024 mg/kg yesChromium 93.2 - 10799.0

Control Sample 6646371 Nov 01, 2024 mg/kg yesCobalt 18.3 - 21.519.5

Control Sample 6646371 Nov 01, 2024 mg/kg yesCopper 184 - 214196

Control Sample 6646371 Nov 01, 2024 mg/kg yesLead 18.3 - 21.319.6

Control Sample 6646371 Nov 01, 2024 mg/kg yesMercury 2.64 - 3.363.03

Control Sample 6646371 Nov 01, 2024 mg/kg yesMolybdenum 182.8 - 223.6198

Control Sample 6646371 Nov 01, 2024 mg/kg yesNickel 92.4 - 106.2102

Control Sample 6646371 Nov 01, 2024 mg/kg yesSelenium 35.2 - 44.239.3

Control Sample 6646371 Nov 01, 2024 mg/kg yesSilver 18 - 2220.0

Control Sample 6646371 Nov 01, 2024 mg/kg yesThallium 8.87 - 11.039.59

Control Sample 6646371 Nov 01, 2024 mg/kg yesTin 183.1 - 223.3206

Control Sample 6646371 Nov 01, 2024 mg/kg yesUranium 86 - 116104

Control Sample 6646371 Nov 01, 2024 mg/kg yesVanadium 18 - 21.619.8

Control Sample 6646371 Nov 01, 2024 mg/kg yesZinc 186 - 212197

Control Sample 6646373 Nov 01, 2024 mg/kg yesAntimony 0.7 - 1.51.3

Control Sample 6646373 Nov 01, 2024 mg/kg yesArsenic 9 - 1511.3

Control Sample 6646373 Nov 01, 2024 mg/kg yesBarium 86 - 143106

Control Sample 6646373 Nov 01, 2024 mg/kg yesCadmium 0.3 - 0.490.42

Control Sample 6646373 Nov 01, 2024 mg/kg yesChromium 4.2 - 75.1

Control Sample 6646373 Nov 01, 2024 mg/kg yesCobalt 1.5 - 2.31.7

Control Sample 6646373 Nov 01, 2024 mg/kg yesCopper 18 - 2923

Control Sample 6646373 Nov 01, 2024 mg/kg yesLead 56.7 - 94.572.6

Control Sample 6646373 Nov 01, 2024 mg/kg yesMercury 0.04 - 0.06<0.05

Control Sample 6646373 Nov 01, 2024 mg/kg yesMolybdenum 2.9 - 4.73.6

Control Sample 6646373 Nov 01, 2024 mg/kg yesNickel 4.7 - 7.85.9

Control Sample 6646373 Nov 01, 2024 mg/kg yesSelenium 0 - 0.6<0.3

Control Sample 6646373 Nov 01, 2024 mg/kg yesSilver 0.1 - 0.20.2

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: NE-14-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773456

Oct 31, 2024

Nov 6, 2024

3071279

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Metals Strong Acid Digestion - Continued
Control Sample 6646373 Nov 01, 2024 mg/kg yesThallium 0.21 - 0.360.27

Control Sample 6646373 Nov 01, 2024 mg/kg yesTin 17 - 28.422.8

Control Sample 6646373 Nov 01, 2024 mg/kg yesUranium 8.8 - 14.811.0

Control Sample 6646373 Nov 01, 2024 mg/kg yesVanadium 2.3 - 3.82.8

Control Sample 6646373 Nov 01, 2024 mg/kg yesZinc 108 - 177132

Control Sample 6646379 Nov 01, 2024 mg/kg yesBeryllium 1.1 - 1.71.6

Replicate 6646375 Nov 01, 2024 mg/kg yesAntimony 0.4 30 % or 0.44 Abs0.5 2.57

Replicate 6646375 Nov 01, 2024 mg/kg yesArsenic 5.2 30 % or 0.44 Abs5.4 5.06

Replicate 6646375 Nov 01, 2024 mg/kg yesBarium 120 30 % or 2.2 Abs127 5.71

Replicate 6646375 Nov 01, 2024 mg/kg yesBeryllium 0.4 30 % or 0.22 Abs0.4 0.13

Replicate 6646375 Nov 01, 2024 mg/kg yesCadmium 0.16 30 % or 0.022 Abs0.18 14.05

Replicate 6646375 Nov 01, 2024 mg/kg yesChromium 8.1 30 % or 1.1 Abs7.9 1.61

Replicate 6646375 Nov 01, 2024 mg/kg yesCobalt 5.3 30 % or 0.22 Abs5.6 4.19

Replicate 6646375 Nov 01, 2024 mg/kg yesCopper 16 30 % or 2.2 Abs16 2.11

Replicate 6646375 Nov 01, 2024 mg/kg yesLead 18.3 30 % or 0.22 Abs18.2 0.32

Replicate 6646375 Nov 01, 2024 mg/kg yesMercury 0.09 30 % or 0.05 Abs0.07 18.89

Replicate 6646375 Nov 01, 2024 mg/kg yesMolybdenum <1.0 30 % or 2.2 Abs<1.0 0.21

Replicate 6646375 Nov 01, 2024 mg/kg yesNickel 13.1 30 % or 1.1 Abs13.4 2.15

Replicate 6646375 Nov 01, 2024 mg/kg yesSelenium <0.3 30 % or 0.66 Abs<0.3 0.21

Replicate 6646375 Nov 01, 2024 mg/kg yesSilver <0.1 30 % or 0.22 Abs<0.1 0.21

Replicate 6646375 Nov 01, 2024 mg/kg yesThallium 0.10 30 % or 0.11 Abs0.10 2.13

Replicate 6646375 Nov 01, 2024 mg/kg yesTin <1.0 30 % or 2.2 Abs<1.0 0.21

Replicate 6646375 Nov 01, 2024 mg/kg yesUranium 0.5 30 % or 1.1 Abs0.5 0.94

Replicate 6646375 Nov 01, 2024 mg/kg yesVanadium 13.9 30 % or 0.22 Abs14.3 2.76

Replicate 6646375 Nov 01, 2024 mg/kg yesZinc 41 30 % or 2.2 Abs43 5.48

SPK Value = Spike Value

Ref Value = Reference Value

%REC = Percent Recovery

RPD = Relative Percent Difference

Abs = Absolute Difference

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Methodology and Notes

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: NE-14-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773456

Oct 31, 2024

Nov 6, 2024

3071279

Final ReportReport Type:

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Boron in general soil BCELM Oct 31, 2024 Element Edmonton -
Roper Road

* Hot Water Soluble Boron, HWS-Boron

Metals ICP (Hot Block) in soil EPA Nov 01, 2024 Element Edmonton -
Roper Road

* Sample Preparation Procedure for
Spectrochemical Determination of Total
Recoverable Elements, October 1999,
200.2

Metals ICP (Hot Block) in soil US EPA Nov 01, 2024 Element Edmonton -
Roper Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

* Reference Method Modified

References
BCELM B.C. Environmental Laboratory Manual

EPA Environmental Protection Agency Test Methods - US

US EPA US Environmental Protection Agency Test Methods

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Report Transmission Cover Page

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: NW-14-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773457

Oct 31, 2024

Nov 6, 2024

3071281

Final ReportReport Type:

Contact Company Address

Accounts Payable Tetra Tech EBA Inc 14940 - 123 Avenue
Edmonton, AB T5V 1B4

Phone: (780) 451-2121 Fax: (780) 454-5688

Email: EBA.accounts.Payable@tetratech.com

Delivery Format Deliverables

Email - Merge PDF COC / Invoice

Edmonton Data
Management

Tetra Tech EBA Inc 100, 140 Quarry Park Blvd SE

Calgary, AB T2C 3G3

Phone: (403) 203-3355 Fax:

Email: eba.labdata@tetratech.com,ets.svc.eba_esdat@tetratech.com

Delivery Format Deliverables

Email PDF COA / COC

Email PDF COC / Test Report

Email Standard Crosstab With Tabs Test Report

Email Standard Reverse Crosstab With Tabs Test Report

Email - Zip EBA ESDAT Chemistry File Test Report

Email - Zip EBA ESDAT Sample File Test Report

Email - Zip Generic ESDAT Header Test Report

Mark Fawcett Tetra Tech EBA Inc 14940 - 123 Avenue
Edmonton, AB T5V 1B4

Phone: (780) 451-2130 Fax: (780) 454-5688

Email: mark.fawcett@tetratech.com

Delivery Format Deliverables

Email AB Tier 1 Custom Excel Test Report

Email PDF COA / COC

Email PDF COC / Test Report

Email Standard Crosstab With Tabs Test Report

Email Standard Reverse Crosstab With Tabs Test Report

Email - Merge PDF COA / COC

Email - Zip EBA ESDAT Chemistry File Test Report

Email - Zip EBA ESDAT Sample File Test Report

Email - Zip Generic ESDAT Header Test Report

Notes To Clients:

All wet soil samples received in a soil bag will be disposed 30 days after receipt on 2024-11-30.•

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.

If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: NW-14-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773457

Oct 31, 2024

Nov 6, 2024

3071281

Final ReportReport Type:

Reference Number 1773457-1 1773457-2 1773457-3

Sample Date Oct 31, 2024 Oct 31, 2024 Oct 31, 2024

Sample Time NA NA NA

Sample Location

Sample Description NW-14-01-15-30 NW-14-02-0-15NW-14-01-0-15

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Hot Water Soluble

Boron Hot Water Soluble mg/kg 2.16 1 1.1 .7 0.2

Metals Strong Acid Digestion

Antimony Strong Acid Extractable mg/kg <0.2 <0 <0.2 .2 0.2

Arsenic Strong Acid Extractable mg/kg 5.1 5 4.3 .8 0.2

Barium Strong Acid Extractable mg/kg 158 160 155 1

Beryllium Strong Acid Extractable mg/kg 0.6 0 0.6 .6 0.1

Cadmium Strong Acid Extractable mg/kg 0.26 0 0.25 .22 0.01

Chromium Strong Acid Extractable mg/kg 14.2 14 14.6 .0 0.5

Cobalt Strong Acid Extractable mg/kg 6.6 7 6.3 .4 0.1

Copper Strong Acid Extractable mg/kg 16 16 16 1

Lead Strong Acid Extractable mg/kg 8.2 9 8.6 .7 0.1

Mercury Strong Acid Extractable mg/kg <0.05 <0 <0.05 .05 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1.0

Nickel Strong Acid Extractable mg/kg 16.7 17 16.0 .5 0.5

Selenium Strong Acid Extractable mg/kg 0.7 0 0.6 .6 0.3

Silver Strong Acid Extractable mg/kg 0.2 0 0.2 .1 0.1

Thallium Strong Acid Extractable mg/kg 0.10 0 0.11 .10 0.05

Tin Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1.0

Uranium Strong Acid Extractable mg/kg 2.3 1 2.9 .2 0.5

Vanadium Strong Acid Extractable mg/kg 23.9 25 23.4 .9 0.1

Zinc Strong Acid Extractable mg/kg 63 64 62 1

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: NW-14-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773457

Oct 31, 2024

Nov 6, 2024

3071281

Final ReportReport Type:

Reference Number 1773457-4

Sample Date Oct 31, 2024

Sample Time NA

Sample Location

Sample Description NW-14-02-15-30

Matrix Soil

Analyte Units Results Results Results Nominal Detection
Limit

Hot Water Soluble

Boron Hot Water Soluble mg/kg 2.17 0.2

Metals Strong Acid Digestion

Antimony Strong Acid Extractable mg/kg <0.2 0.2

Arsenic Strong Acid Extractable mg/kg 5.2 0.2

Barium Strong Acid Extractable mg/kg 151 1

Beryllium Strong Acid Extractable mg/kg 0.6 0.1

Cadmium Strong Acid Extractable mg/kg 0.20 0.01

Chromium Strong Acid Extractable mg/kg 16.9 0.5

Cobalt Strong Acid Extractable mg/kg 6.3 0.1

Copper Strong Acid Extractable mg/kg 15 1

Lead Strong Acid Extractable mg/kg 8.4 0.1

Mercury Strong Acid Extractable mg/kg <0.05 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 1.0

Nickel Strong Acid Extractable mg/kg 17.8 0.5

Selenium Strong Acid Extractable mg/kg 0.5 0.3

Silver Strong Acid Extractable mg/kg 0.2 0.1

Thallium Strong Acid Extractable mg/kg 0.11 0.05

Tin Strong Acid Extractable mg/kg <1.0 1.0

Uranium Strong Acid Extractable mg/kg 1.9 0.5

Vanadium Strong Acid Extractable mg/kg 24.7 0.1

Zinc Strong Acid Extractable mg/kg 59 1

Anthony Neumann, MSc

General Manager

Approved by:

Data have been validated by Analytical Quality Control and Element’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: NW-14-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773457

Oct 31, 2024

Nov 6, 2024

3071281

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Hot Water Soluble

Batch: 2516083 - Boron in general soil

Control Sample 6646103 Oct 31, 2024 mg/kg yesBoron 0.37 - 0.650.43

Control Sample 6646104 Oct 31, 2024 mg/kg yesBoron -0.2 - 0.2<0.1

Control Sample 6646109 Oct 31, 2024 mg/kg yesBoron 0.09 - 0.110.10

Replicate 6646105 Oct 31, 2024 mg/kg yesBoron 1.4 10 % or 0.1 Abs1.4 2.57

Metals Strong Acid Digestion

Batch: 2516170 - Metals ICP (Hot Block) in soil

Blank 6646372 Nov 01, 2024 µg/L yesAntimony 0.2 0.0 0.2<0.2

Blank 6646372 Nov 01, 2024 µg/L yesArsenic 0.2 0.0 0.2<0.2

Blank 6646372 Nov 01, 2024 µg/L yesBarium 1 0.0 1<1

Blank 6646372 Nov 01, 2024 µg/L yesBeryllium 0.1 0.0 0.1<0.1

Blank 6646372 Nov 01, 2024 µg/L yesCadmium 0.01 0.0 0.01<0.01

Blank 6646372 Nov 01, 2024 µg/L yesChromium 0.5 0.0 0.5<0.5

Blank 6646372 Nov 01, 2024 µg/L yesCobalt 0.1 0.0 0.1<0.1

Blank 6646372 Nov 01, 2024 µg/L yesCopper 1 0.0 1<1

Blank 6646372 Nov 01, 2024 µg/L yesLead 0.1 0.0 0.1<0.1

Blank 6646372 Nov 01, 2024 µg/L yesMercury 0.05 0.05<0.05

Blank 6646372 Nov 01, 2024 µg/L yesMolybdenum 1.0 0.0 1<1.0

Blank 6646372 Nov 01, 2024 µg/L yesNickel 0.5 0.0 0.5<0.5

Blank 6646372 Nov 01, 2024 µg/L yesSelenium 0.3 0.0 0.3<0.3

Blank 6646372 Nov 01, 2024 µg/L yesSilver 0.1 0.0 0.1<0.1

Blank 6646372 Nov 01, 2024 µg/L yesThallium 0.05 1<0.05

Blank 6646372 Nov 01, 2024 µg/L yesTin 1.0 0.5<1.0

Blank 6646372 Nov 01, 2024 µg/L yesUranium 0.5 0.5<0.5

Blank 6646372 Nov 01, 2024 µg/L yesVanadium 0.1 0.1<0.1

Blank 6646372 Nov 01, 2024 µg/L yesZinc 1 1<1

Control Sample 6646371 Nov 01, 2024 mg/kg yesAntimony 36.1 - 43.940.5

Control Sample 6646371 Nov 01, 2024 mg/kg yesArsenic 36.3 - 43.939.5
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: NW-14-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773457

Oct 31, 2024

Nov 6, 2024

3071281

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Metals Strong Acid Digestion - Continued
Control Sample 6646371 Nov 01, 2024 mg/kg yesBarium 181 - 220202

Control Sample 6646371 Nov 01, 2024 mg/kg yesBeryllium 17.4 - 22.220.6

Control Sample 6646371 Nov 01, 2024 mg/kg yesCadmium 1.88 - 2.282.05

Control Sample 6646371 Nov 01, 2024 mg/kg yesChromium 93.2 - 10799.0

Control Sample 6646371 Nov 01, 2024 mg/kg yesCobalt 18.3 - 21.519.5

Control Sample 6646371 Nov 01, 2024 mg/kg yesCopper 184 - 214196

Control Sample 6646371 Nov 01, 2024 mg/kg yesLead 18.3 - 21.319.6

Control Sample 6646371 Nov 01, 2024 mg/kg yesMercury 2.64 - 3.363.03

Control Sample 6646371 Nov 01, 2024 mg/kg yesMolybdenum 182.8 - 223.6198

Control Sample 6646371 Nov 01, 2024 mg/kg yesNickel 92.4 - 106.2102

Control Sample 6646371 Nov 01, 2024 mg/kg yesSelenium 35.2 - 44.239.3

Control Sample 6646371 Nov 01, 2024 mg/kg yesSilver 18 - 2220.0

Control Sample 6646371 Nov 01, 2024 mg/kg yesThallium 8.87 - 11.039.59

Control Sample 6646371 Nov 01, 2024 mg/kg yesTin 183.1 - 223.3206

Control Sample 6646371 Nov 01, 2024 mg/kg yesUranium 86 - 116104

Control Sample 6646371 Nov 01, 2024 mg/kg yesVanadium 18 - 21.619.8

Control Sample 6646371 Nov 01, 2024 mg/kg yesZinc 186 - 212197

Control Sample 6646373 Nov 01, 2024 mg/kg yesAntimony 0.7 - 1.51.3

Control Sample 6646373 Nov 01, 2024 mg/kg yesArsenic 9 - 1511.3

Control Sample 6646373 Nov 01, 2024 mg/kg yesBarium 86 - 143106

Control Sample 6646373 Nov 01, 2024 mg/kg yesCadmium 0.3 - 0.490.42

Control Sample 6646373 Nov 01, 2024 mg/kg yesChromium 4.2 - 75.1

Control Sample 6646373 Nov 01, 2024 mg/kg yesCobalt 1.5 - 2.31.7

Control Sample 6646373 Nov 01, 2024 mg/kg yesCopper 18 - 2923

Control Sample 6646373 Nov 01, 2024 mg/kg yesLead 56.7 - 94.572.6

Control Sample 6646373 Nov 01, 2024 mg/kg yesMercury 0.04 - 0.06<0.05

Control Sample 6646373 Nov 01, 2024 mg/kg yesMolybdenum 2.9 - 4.73.6

Control Sample 6646373 Nov 01, 2024 mg/kg yesNickel 4.7 - 7.85.9

Control Sample 6646373 Nov 01, 2024 mg/kg yesSelenium 0 - 0.6<0.3

Control Sample 6646373 Nov 01, 2024 mg/kg yesSilver 0.1 - 0.20.2

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: NW-14-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773457

Oct 31, 2024

Nov 6, 2024

3071281

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Metals Strong Acid Digestion - Continued
Control Sample 6646373 Nov 01, 2024 mg/kg yesThallium 0.21 - 0.360.27

Control Sample 6646373 Nov 01, 2024 mg/kg yesTin 17 - 28.422.8

Control Sample 6646373 Nov 01, 2024 mg/kg yesUranium 8.8 - 14.811.0

Control Sample 6646373 Nov 01, 2024 mg/kg yesVanadium 2.3 - 3.82.8

Control Sample 6646373 Nov 01, 2024 mg/kg yesZinc 108 - 177132

Control Sample 6646379 Nov 01, 2024 mg/kg yesBeryllium 1.1 - 1.71.6

Replicate 6646375 Nov 01, 2024 mg/kg yesAntimony 0.4 30 % or 0.44 Abs0.5 2.57

Replicate 6646375 Nov 01, 2024 mg/kg yesArsenic 5.2 30 % or 0.44 Abs5.4 5.06

Replicate 6646375 Nov 01, 2024 mg/kg yesBarium 120 30 % or 2.2 Abs127 5.71

Replicate 6646375 Nov 01, 2024 mg/kg yesBeryllium 0.4 30 % or 0.22 Abs0.4 0.13

Replicate 6646375 Nov 01, 2024 mg/kg yesCadmium 0.16 30 % or 0.022 Abs0.18 14.05

Replicate 6646375 Nov 01, 2024 mg/kg yesChromium 8.1 30 % or 1.1 Abs7.9 1.61

Replicate 6646375 Nov 01, 2024 mg/kg yesCobalt 5.3 30 % or 0.22 Abs5.6 4.19

Replicate 6646375 Nov 01, 2024 mg/kg yesCopper 16 30 % or 2.2 Abs16 2.11

Replicate 6646375 Nov 01, 2024 mg/kg yesLead 18.3 30 % or 0.22 Abs18.2 0.32

Replicate 6646375 Nov 01, 2024 mg/kg yesMercury 0.09 30 % or 0.05 Abs0.07 18.89

Replicate 6646375 Nov 01, 2024 mg/kg yesMolybdenum <1.0 30 % or 2.2 Abs<1.0 0.21

Replicate 6646375 Nov 01, 2024 mg/kg yesNickel 13.1 30 % or 1.1 Abs13.4 2.15

Replicate 6646375 Nov 01, 2024 mg/kg yesSelenium <0.3 30 % or 0.66 Abs<0.3 0.21

Replicate 6646375 Nov 01, 2024 mg/kg yesSilver <0.1 30 % or 0.22 Abs<0.1 0.21

Replicate 6646375 Nov 01, 2024 mg/kg yesThallium 0.10 30 % or 0.11 Abs0.10 2.13

Replicate 6646375 Nov 01, 2024 mg/kg yesTin <1.0 30 % or 2.2 Abs<1.0 0.21

Replicate 6646375 Nov 01, 2024 mg/kg yesUranium 0.5 30 % or 1.1 Abs0.5 0.94

Replicate 6646375 Nov 01, 2024 mg/kg yesVanadium 13.9 30 % or 0.22 Abs14.3 2.76

Replicate 6646375 Nov 01, 2024 mg/kg yesZinc 41 30 % or 2.2 Abs43 5.48

SPK Value = Spike Value

Ref Value = Reference Value

%REC = Percent Recovery

RPD = Relative Percent Difference

Abs = Absolute Difference

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Methodology and Notes

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: NW-14-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773457

Oct 31, 2024

Nov 6, 2024

3071281

Final ReportReport Type:

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Boron in general soil BCELM Oct 31, 2024 Element Edmonton -
Roper Road

* Hot Water Soluble Boron, HWS-Boron

Metals ICP (Hot Block) in soil EPA Nov 01, 2024 Element Edmonton -
Roper Road

* Sample Preparation Procedure for
Spectrochemical Determination of Total
Recoverable Elements, October 1999,
200.2

Metals ICP (Hot Block) in soil US EPA Nov 01, 2024 Element Edmonton -
Roper Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

* Reference Method Modified

References
BCELM B.C. Environmental Laboratory Manual

EPA Environmental Protection Agency Test Methods - US

US EPA US Environmental Protection Agency Test Methods

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Report Transmission Cover Page

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SW-23-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773458

Oct 31, 2024

Nov 6, 2024

3071282

Final ReportReport Type:

Contact Company Address

Accounts Payable Tetra Tech EBA Inc 14940 - 123 Avenue
Edmonton, AB T5V 1B4

Phone: (780) 451-2121 Fax: (780) 454-5688

Email: EBA.accounts.Payable@tetratech.com

Delivery Format Deliverables

Email - Merge PDF COC / Invoice

Edmonton Data
Management

Tetra Tech EBA Inc 100, 140 Quarry Park Blvd SE

Calgary, AB T2C 3G3

Phone: (403) 203-3355 Fax:

Email: eba.labdata@tetratech.com,ets.svc.eba_esdat@tetratech.com

Delivery Format Deliverables

Email PDF COA / COC

Email PDF COC / Test Report

Email Standard Crosstab With Tabs Test Report

Email Standard Reverse Crosstab With Tabs Test Report

Email - Zip EBA ESDAT Chemistry File Test Report

Email - Zip EBA ESDAT Sample File Test Report

Email - Zip Generic ESDAT Header Test Report

Mark Fawcett Tetra Tech EBA Inc 14940 - 123 Avenue
Edmonton, AB T5V 1B4

Phone: (780) 451-2130 Fax: (780) 454-5688

Email: mark.fawcett@tetratech.com

Delivery Format Deliverables

Email AB Tier 1 Custom Excel Test Report

Email PDF COA / COC

Email PDF COC / Test Report

Email Standard Crosstab With Tabs Test Report

Email Standard Reverse Crosstab With Tabs Test Report

Email - Merge PDF COA / COC

Email - Zip EBA ESDAT Chemistry File Test Report

Email - Zip EBA ESDAT Sample File Test Report

Email - Zip Generic ESDAT Header Test Report

Notes To Clients:

All wet soil samples received in a soil bag will be disposed 30 days after receipt on 2024-11-30.•

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.

If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SW-23-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773458

Oct 31, 2024

Nov 6, 2024

3071282

Final ReportReport Type:

Reference Number 1773458-1 1773458-2 1773458-3

Sample Date Oct 31, 2024 Oct 31, 2024 Oct 31, 2024

Sample Time NA NA NA

Sample Location

Sample Description SW-23-01-15-30 SW-23-02-0-15SW-23-01-0-15

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Hot Water Soluble

Boron Hot Water Soluble mg/kg 0.79 0 1.53 .2 0.2

Metals Strong Acid Digestion

Antimony Strong Acid Extractable mg/kg <0.2 <0 <0.2 .2 0.2

Arsenic Strong Acid Extractable mg/kg 2.9 2 3.8 .4 0.2

Barium Strong Acid Extractable mg/kg 85 80 111 1

Beryllium Strong Acid Extractable mg/kg 0.2 0 0.3 .4 0.1

Cadmium Strong Acid Extractable mg/kg 0.12 0 0.07 .17 0.01

Chromium Strong Acid Extractable mg/kg 6.6 6 8.5 .4 0.5

Cobalt Strong Acid Extractable mg/kg 3.5 4 4.0 .1 0.1

Copper Strong Acid Extractable mg/kg 7 5 10 1

Lead Strong Acid Extractable mg/kg 4.6 4 6.1 .0 0.1

Mercury Strong Acid Extractable mg/kg <0.05 <0 <0.05 .05 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1.0

Nickel Strong Acid Extractable mg/kg 8.1 7 9.6 .7 0.5

Selenium Strong Acid Extractable mg/kg <0.3 <0 0.3 .4 0.3

Silver Strong Acid Extractable mg/kg <0.1 <0 <0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg <0.05 0 0.05 .06 0.05

Tin Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1.0

Uranium Strong Acid Extractable mg/kg 0.6 0 0.6 .8 0.5

Vanadium Strong Acid Extractable mg/kg 11.0 11 14.1 .3 0.1

Zinc Strong Acid Extractable mg/kg 28 25 37 1

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SW-23-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773458

Oct 31, 2024

Nov 6, 2024

3071282

Final ReportReport Type:

Reference Number 1773458-4 1773458-5 1773458-6

Sample Date Oct 31, 2024 Oct 31, 2024 Oct 31, 2024

Sample Time NA NA NA

Sample Location

Sample Description SW-23-03-0-15 SW-23-03-15-30SW-23-02-15-30

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Hot Water Soluble

Boron Hot Water Soluble mg/kg 0.80 0 0.86 .78 0.2

Metals Strong Acid Digestion

Antimony Strong Acid Extractable mg/kg <0.2 <0 <0.2 .2 0.2

Arsenic Strong Acid Extractable mg/kg 3.1 3 3.3 .8 0.2

Barium Strong Acid Extractable mg/kg 89 119 124 1

Beryllium Strong Acid Extractable mg/kg 0.3 0 0.3 .3 0.1

Cadmium Strong Acid Extractable mg/kg 0.11 0 0.13 .09 0.01

Chromium Strong Acid Extractable mg/kg 7.8 8 9.7 .1 0.5

Cobalt Strong Acid Extractable mg/kg 3.5 4 5.5 .2 0.1

Copper Strong Acid Extractable mg/kg 7 10 8 1

Lead Strong Acid Extractable mg/kg 4.9 5 5.9 .8 0.1

Mercury Strong Acid Extractable mg/kg <0.05 <0 <0.05 .05 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1.0

Nickel Strong Acid Extractable mg/kg 7.8 10 10.2 .7 0.5

Selenium Strong Acid Extractable mg/kg 0.4 0 0.3 .3 0.3

Silver Strong Acid Extractable mg/kg <0.1 <0 0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg 0.06 0 0.06 .07 0.05

Tin Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1.0

Uranium Strong Acid Extractable mg/kg 0.6 0 0.7 .6 0.5

Vanadium Strong Acid Extractable mg/kg 12.6 13 14.9 .9 0.1

Zinc Strong Acid Extractable mg/kg 30 36 38 1

Anthony Neumann, MSc

General Manager

Approved by:

Data have been validated by Analytical Quality Control and Element’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SW-23-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773458

Oct 31, 2024

Nov 6, 2024

3071282

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Hot Water Soluble

Batch: 2516083 - Boron in general soil

Control Sample 6646103 Oct 31, 2024 mg/kg yesBoron 0.37 - 0.650.43

Control Sample 6646104 Oct 31, 2024 mg/kg yesBoron -0.2 - 0.2<0.1

Control Sample 6646109 Oct 31, 2024 mg/kg yesBoron 0.09 - 0.110.10

Replicate 6646105 Oct 31, 2024 mg/kg yesBoron 1.4 10 % or 0.1 Abs1.4 2.57

Metals Strong Acid Digestion

Batch: 2516170 - Metals ICP (Hot Block) in soil

Blank 6646378 Nov 01, 2024 µg/L yesAntimony 0.2 0.0 0.2<0.2

Blank 6646378 Nov 01, 2024 µg/L yesArsenic 0.2 0.0 0.2<0.2

Blank 6646378 Nov 01, 2024 µg/L yesBarium 1 0.0 1<1

Blank 6646378 Nov 01, 2024 µg/L yesBeryllium 0.1 0.0 0.1<0.1

Blank 6646378 Nov 01, 2024 µg/L yesCadmium 0.01 0.0 0.01<0.01

Blank 6646378 Nov 01, 2024 µg/L yesChromium 0.5 0.0 0.5<0.5

Blank 6646378 Nov 01, 2024 µg/L yesCobalt 0.1 0.0 0.1<0.1

Blank 6646378 Nov 01, 2024 µg/L yesCopper 1 0.0 1<1

Blank 6646378 Nov 01, 2024 µg/L yesLead 0.1 0.0 0.1<0.1

Blank 6646378 Nov 01, 2024 µg/L yesMercury 0.05 0.05<0.05

Blank 6646378 Nov 01, 2024 µg/L yesMolybdenum 1.0 0.0 1<1.0

Blank 6646378 Nov 01, 2024 µg/L yesNickel 0.5 0.0 0.5<0.5

Blank 6646378 Nov 01, 2024 µg/L yesSelenium 0.3 0.0 0.3<0.3

Blank 6646378 Nov 01, 2024 µg/L yesSilver 0.1 0.0 0.1<0.1

Blank 6646378 Nov 01, 2024 µg/L yesThallium 0.05 1<0.05

Blank 6646378 Nov 01, 2024 µg/L yesTin 1.0 0.5<1.0

Blank 6646378 Nov 01, 2024 µg/L yesUranium 0.5 0.5<0.5

Blank 6646378 Nov 01, 2024 µg/L yesVanadium 0.1 0.1<0.1

Blank 6646378 Nov 01, 2024 µg/L yesZinc 1 1<1

Control Sample 6646377 Nov 01, 2024 mg/kg yesAntimony 36.1 - 43.940.3

Control Sample 6646377 Nov 01, 2024 mg/kg yesArsenic 36.3 - 43.939.5
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SW-23-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773458

Oct 31, 2024

Nov 6, 2024

3071282

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Metals Strong Acid Digestion - Continued
Control Sample 6646377 Nov 01, 2024 mg/kg yesBarium 181 - 220200

Control Sample 6646377 Nov 01, 2024 mg/kg yesBeryllium 17.4 - 22.220.0

Control Sample 6646377 Nov 01, 2024 mg/kg yesCadmium 1.88 - 2.282.10

Control Sample 6646377 Nov 01, 2024 mg/kg yesChromium 93.2 - 107101

Control Sample 6646377 Nov 01, 2024 mg/kg yesCobalt 18.3 - 21.519.5

Control Sample 6646377 Nov 01, 2024 mg/kg yesCopper 184 - 214198

Control Sample 6646377 Nov 01, 2024 mg/kg yesLead 18.3 - 21.319.8

Control Sample 6646377 Nov 01, 2024 mg/kg yesMercury 2.64 - 3.363.02

Control Sample 6646377 Nov 01, 2024 mg/kg yesMolybdenum 182.8 - 223.6202

Control Sample 6646377 Nov 01, 2024 mg/kg yesNickel 92.4 - 106.299.9

Control Sample 6646377 Nov 01, 2024 mg/kg yesSelenium 35.2 - 44.239.6

Control Sample 6646377 Nov 01, 2024 mg/kg yesSilver 18 - 2219.8

Control Sample 6646377 Nov 01, 2024 mg/kg yesThallium 8.87 - 11.039.87

Control Sample 6646377 Nov 01, 2024 mg/kg yesTin 183.1 - 223.3206

Control Sample 6646377 Nov 01, 2024 mg/kg yesUranium 86 - 116100

Control Sample 6646377 Nov 01, 2024 mg/kg yesVanadium 18 - 21.619.7

Control Sample 6646377 Nov 01, 2024 mg/kg yesZinc 186 - 212198

Control Sample 6646379 Nov 01, 2024 mg/kg yesAntimony 0.7 - 1.51.1

Control Sample 6646379 Nov 01, 2024 mg/kg yesArsenic 9 - 1511.7

Control Sample 6646379 Nov 01, 2024 mg/kg yesBarium 86 - 143111

Control Sample 6646379 Nov 01, 2024 mg/kg yesBeryllium 1.1 - 1.71.6

Control Sample 6646379 Nov 01, 2024 mg/kg yesCadmium 0.3 - 0.490.41

Control Sample 6646379 Nov 01, 2024 mg/kg yesChromium 4.2 - 75.4

Control Sample 6646379 Nov 01, 2024 mg/kg yesCobalt 1.5 - 2.31.8

Control Sample 6646379 Nov 01, 2024 mg/kg yesCopper 18 - 2921

Control Sample 6646379 Nov 01, 2024 mg/kg yesLead 56.7 - 94.576.0

Control Sample 6646379 Nov 01, 2024 mg/kg yesMercury 0.04 - 0.06<0.05

Control Sample 6646379 Nov 01, 2024 mg/kg yesMolybdenum 2.9 - 4.73.8

Control Sample 6646379 Nov 01, 2024 mg/kg yesNickel 4.7 - 7.85.9

Control Sample 6646379 Nov 01, 2024 mg/kg yesSelenium 0 - 0.6<0.3

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SW-23-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773458

Oct 31, 2024

Nov 6, 2024

3071282

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Metals Strong Acid Digestion - Continued
Control Sample 6646379 Nov 01, 2024 mg/kg yesSilver 0.1 - 0.20.2

Control Sample 6646379 Nov 01, 2024 mg/kg yesThallium 0.21 - 0.360.28

Control Sample 6646379 Nov 01, 2024 mg/kg yesTin 17 - 28.424.1

Control Sample 6646379 Nov 01, 2024 mg/kg yesUranium 8.8 - 14.812.1

Control Sample 6646379 Nov 01, 2024 mg/kg yesVanadium 2.3 - 3.83.0

Control Sample 6646379 Nov 01, 2024 mg/kg yesZinc 108 - 177135

Replicate 6646376 Nov 01, 2024 mg/kg yesAntimony <0.2 30 % or 0.44 Abs<0.2 0.61

Replicate 6646376 Nov 01, 2024 mg/kg yesArsenic 5.1 30 % or 0.44 Abs5.0 3

Replicate 6646376 Nov 01, 2024 mg/kg yesBarium 158 30 % or 2.2 Abs160 0.94

Replicate 6646376 Nov 01, 2024 mg/kg yesBeryllium 0.6 30 % or 0.22 Abs0.6 6.5

Replicate 6646376 Nov 01, 2024 mg/kg yesCadmium 0.26 30 % or 0.022 Abs0.25 4.37

Replicate 6646376 Nov 01, 2024 mg/kg yesChromium 14.2 30 % or 1.1 Abs13.7 3.27

Replicate 6646376 Nov 01, 2024 mg/kg yesCobalt 6.6 30 % or 0.22 Abs6.6 0.11

Replicate 6646376 Nov 01, 2024 mg/kg yesCopper 16 30 % or 2.2 Abs17 8.9

Replicate 6646376 Nov 01, 2024 mg/kg yesLead 8.2 30 % or 0.22 Abs8.6 5.12

Replicate 6646376 Nov 01, 2024 mg/kg yesMercury <0.05 30 % or 0.05 Abs<0.05 0.61

Replicate 6646376 Nov 01, 2024 mg/kg yesMolybdenum <1.0 30 % or 2.2 Abs<1.0 0.61

Replicate 6646376 Nov 01, 2024 mg/kg yesNickel 16.7 30 % or 1.1 Abs16.6 0.91

Replicate 6646376 Nov 01, 2024 mg/kg yesSelenium 0.7 30 % or 0.66 Abs0.6 8.82

Replicate 6646376 Nov 01, 2024 mg/kg yesSilver 0.2 30 % or 0.22 Abs0.2 3.98

Replicate 6646376 Nov 01, 2024 mg/kg yesThallium 0.10 30 % or 0.11 Abs0.10 3.62

Replicate 6646376 Nov 01, 2024 mg/kg yesTin <1.0 30 % or 2.2 Abs<1.0 0.61

Replicate 6646376 Nov 01, 2024 mg/kg yesUranium 2.3 30 % or 1.1 Abs2.6 10.58

Replicate 6646376 Nov 01, 2024 mg/kg yesVanadium 23.9 30 % or 0.22 Abs23.5 2.06

Replicate 6646376 Nov 01, 2024 mg/kg yesZinc 63 30 % or 2.2 Abs62 2.73

SPK Value = Spike Value

Ref Value = Reference Value

%REC = Percent Recovery

RPD = Relative Percent Difference

Abs = Absolute Difference

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Methodology and Notes

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SW-23-55-23-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773458

Oct 31, 2024

Nov 6, 2024

3071282

Final ReportReport Type:

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Boron in general soil BCELM Oct 31, 2024 Element Edmonton -
Roper Road

* Hot Water Soluble Boron, HWS-Boron

Metals ICP (Hot Block) in soil EPA Nov 01, 2024 Element Edmonton -
Roper Road

* Sample Preparation Procedure for
Spectrochemical Determination of Total
Recoverable Elements, October 1999,
200.2

Metals ICP (Hot Block) in soil US EPA Nov 01, 2024 Element Edmonton -
Roper Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

* Reference Method Modified

References
BCELM B.C. Environmental Laboratory Manual

EPA Environmental Protection Agency Test Methods - US

US EPA US Environmental Protection Agency Test Methods

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Report Transmission Cover Page

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SE-07-54-21-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773459

Oct 31, 2024

Nov 6, 2024

3071283

Final ReportReport Type:

Contact Company Address

Accounts Payable Tetra Tech EBA Inc 14940 - 123 Avenue
Edmonton, AB T5V 1B4

Phone: (780) 451-2121 Fax: (780) 454-5688

Email: EBA.accounts.Payable@tetratech.com

Delivery Format Deliverables

Email - Merge PDF COC / Invoice

Edmonton Data
Management

Tetra Tech EBA Inc 100, 140 Quarry Park Blvd SE

Calgary, AB T2C 3G3

Phone: (403) 203-3355 Fax:

Email: eba.labdata@tetratech.com,ets.svc.eba_esdat@tetratech.com

Delivery Format Deliverables

Email PDF COA / COC

Email PDF COC / Test Report

Email Standard Crosstab With Tabs Test Report

Email Standard Reverse Crosstab With Tabs Test Report

Email - Zip EBA ESDAT Chemistry File Test Report

Email - Zip EBA ESDAT Sample File Test Report

Email - Zip Generic ESDAT Header Test Report

Mark Fawcett Tetra Tech EBA Inc 14940 - 123 Avenue
Edmonton, AB T5V 1B4

Phone: (780) 451-2130 Fax: (780) 454-5688

Email: mark.fawcett@tetratech.com

Delivery Format Deliverables

Email AB Tier 1 Custom Excel Test Report

Email PDF COA / COC

Email PDF COC / Test Report

Email Standard Crosstab With Tabs Test Report

Email Standard Reverse Crosstab With Tabs Test Report

Email - Merge PDF COA / COC

Email - Zip EBA ESDAT Chemistry File Test Report

Email - Zip EBA ESDAT Sample File Test Report

Email - Zip Generic ESDAT Header Test Report

Notes To Clients:

All wet soil samples received in a soil bag will be disposed 30 days after receipt on 2024-11-30.•

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.

If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SE-07-54-21-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773459

Oct 31, 2024

Nov 6, 2024

3071283

Final ReportReport Type:

Reference Number 1773459-1 1773459-2 1773459-3

Sample Date

Sample Time

Sample Location

Sample Description SE-07-01-15-30 SE-07-02-0-15SE-07-01-0-15

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Hot Water Soluble

Boron Hot Water Soluble mg/kg 0.87 1 0.3 .80 0.2

Metals Strong Acid Digestion

Antimony Strong Acid Extractable mg/kg 0.2 0 0.2 .2 0.2

Arsenic Strong Acid Extractable mg/kg 5.4 5 5.7 .0 0.2

Barium Strong Acid Extractable mg/kg 173 192 160 1

Beryllium Strong Acid Extractable mg/kg 0.6 0 0.7 .6 0.1

Cadmium Strong Acid Extractable mg/kg 0.31 0 0.28 .27 0.01

Chromium Strong Acid Extractable mg/kg 15.3 17 13.0 .5 0.5

Cobalt Strong Acid Extractable mg/kg 7.2 7 6.4 .8 0.1

Copper Strong Acid Extractable mg/kg 19 18 15 1

Lead Strong Acid Extractable mg/kg 9.7 10 8.3 .3 0.1

Mercury Strong Acid Extractable mg/kg <0.05 <0 <0.05 .05 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1.0

Nickel Strong Acid Extractable mg/kg 18.5 20 17.0 .3 0.5

Selenium Strong Acid Extractable mg/kg 0.7 0 0.9 .4 0.3

Silver Strong Acid Extractable mg/kg 0.1 0 0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg 0.13 0 0.15 .11 0.05

Tin Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1.0

Uranium Strong Acid Extractable mg/kg 1.1 1 1.1 .1 0.5

Vanadium Strong Acid Extractable mg/kg 27.4 30 22.1 .9 0.1

Zinc Strong Acid Extractable mg/kg 72 78 55 1

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SE-07-54-21-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773459

Oct 31, 2024

Nov 6, 2024

3071283

Final ReportReport Type:

Reference Number 1773459-4 1773459-5 1773459-6

Sample Date

Sample Time

Sample Location

Sample Description SE-07-03-0-15 SE-07-03-15-30SE-07-02-15-30

Matrix Soil Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Hot Water Soluble

Boron Hot Water Soluble mg/kg 0.94 0 1.93 .1 0.2

Metals Strong Acid Digestion

Antimony Strong Acid Extractable mg/kg <0.2 0 0.2 .2 0.2

Arsenic Strong Acid Extractable mg/kg 5.2 5 5.7 .8 0.2

Barium Strong Acid Extractable mg/kg 152 153 134 1

Beryllium Strong Acid Extractable mg/kg 0.5 0 0.6 .5 0.1

Cadmium Strong Acid Extractable mg/kg 0.17 0 0.24 .17 0.01

Chromium Strong Acid Extractable mg/kg 13.5 13 14.9 .3 0.5

Cobalt Strong Acid Extractable mg/kg 7.2 7 6.3 .7 0.1

Copper Strong Acid Extractable mg/kg 13 18 13 1

Lead Strong Acid Extractable mg/kg 7.8 11 7.3 .9 0.1

Mercury Strong Acid Extractable mg/kg <0.05 <0 <0.05 .05 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1.0

Nickel Strong Acid Extractable mg/kg 17.1 17 17.5 .6 0.5

Selenium Strong Acid Extractable mg/kg 0.4 0 0.5 .5 0.3

Silver Strong Acid Extractable mg/kg 0.1 <0 <0.1 .1 0.1

Thallium Strong Acid Extractable mg/kg 0.12 0 0.13 .11 0.05

Tin Strong Acid Extractable mg/kg <1.0 <1 <1.0 .0 1.0

Uranium Strong Acid Extractable mg/kg 0.9 1 0.1 .8 0.5

Vanadium Strong Acid Extractable mg/kg 23.4 24 20.6 .7 0.1

Zinc Strong Acid Extractable mg/kg 54 60 52 1

Anthony Neumann, MSc

General Manager

Approved by:

Data have been validated by Analytical Quality Control and Element’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:

Page 2 of 6Appendix I – Non-Ag Biosolids Management Report



Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SE-07-54-21-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773459

Oct 31, 2024

Nov 6, 2024

3071283

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Hot Water Soluble

Batch: 2516083 - Boron in general soil

Control Sample 6646106 Oct 31, 2024 mg/kg yesBoron 0.37 - 0.650.44

Control Sample 6646107 Oct 31, 2024 mg/kg yesBoron -0.2 - 0.2<0.1

Control Sample 6646109 Oct 31, 2024 mg/kg yesBoron 0.09 - 0.110.10

Replicate 6646105 Oct 31, 2024 mg/kg yesBoron 1.4 10 % or 0.1 Abs1.4 2.57

Metals Strong Acid Digestion

Batch: 2516170 - Metals ICP (Hot Block) in soil

Blank 6646378 Nov 01, 2024 µg/L yesAntimony 0.2 0.0 0.2<0.2

Blank 6646378 Nov 01, 2024 µg/L yesArsenic 0.2 0.0 0.2<0.2

Blank 6646378 Nov 01, 2024 µg/L yesBarium 1 0.0 1<1

Blank 6646378 Nov 01, 2024 µg/L yesBeryllium 0.1 0.0 0.1<0.1

Blank 6646378 Nov 01, 2024 µg/L yesCadmium 0.01 0.0 0.01<0.01

Blank 6646378 Nov 01, 2024 µg/L yesChromium 0.5 0.0 0.5<0.5

Blank 6646378 Nov 01, 2024 µg/L yesCobalt 0.1 0.0 0.1<0.1

Blank 6646378 Nov 01, 2024 µg/L yesCopper 1 0.0 1<1

Blank 6646378 Nov 01, 2024 µg/L yesLead 0.1 0.0 0.1<0.1

Blank 6646378 Nov 01, 2024 µg/L yesMercury 0.05 0.05<0.05

Blank 6646378 Nov 01, 2024 µg/L yesMolybdenum 1.0 0.0 1<1.0

Blank 6646378 Nov 01, 2024 µg/L yesNickel 0.5 0.0 0.5<0.5

Blank 6646378 Nov 01, 2024 µg/L yesSelenium 0.3 0.0 0.3<0.3

Blank 6646378 Nov 01, 2024 µg/L yesSilver 0.1 0.0 0.1<0.1

Blank 6646378 Nov 01, 2024 µg/L yesThallium 0.05 1<0.05

Blank 6646378 Nov 01, 2024 µg/L yesTin 1.0 0.5<1.0

Blank 6646378 Nov 01, 2024 µg/L yesUranium 0.5 0.5<0.5

Blank 6646378 Nov 01, 2024 µg/L yesVanadium 0.1 0.1<0.1

Blank 6646378 Nov 01, 2024 µg/L yesZinc 1 1<1

Control Sample 6646377 Nov 01, 2024 mg/kg yesAntimony 36.1 - 43.940.3

Control Sample 6646377 Nov 01, 2024 mg/kg yesArsenic 36.3 - 43.939.5
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SE-07-54-21-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773459

Oct 31, 2024

Nov 6, 2024

3071283

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Metals Strong Acid Digestion - Continued
Control Sample 6646377 Nov 01, 2024 mg/kg yesBarium 181 - 220200

Control Sample 6646377 Nov 01, 2024 mg/kg yesBeryllium 17.4 - 22.220.0

Control Sample 6646377 Nov 01, 2024 mg/kg yesCadmium 1.88 - 2.282.10

Control Sample 6646377 Nov 01, 2024 mg/kg yesChromium 93.2 - 107101

Control Sample 6646377 Nov 01, 2024 mg/kg yesCobalt 18.3 - 21.519.5

Control Sample 6646377 Nov 01, 2024 mg/kg yesCopper 184 - 214198

Control Sample 6646377 Nov 01, 2024 mg/kg yesLead 18.3 - 21.319.8

Control Sample 6646377 Nov 01, 2024 mg/kg yesMercury 2.64 - 3.363.02

Control Sample 6646377 Nov 01, 2024 mg/kg yesMolybdenum 182.8 - 223.6202

Control Sample 6646377 Nov 01, 2024 mg/kg yesNickel 92.4 - 106.299.9

Control Sample 6646377 Nov 01, 2024 mg/kg yesSelenium 35.2 - 44.239.6

Control Sample 6646377 Nov 01, 2024 mg/kg yesSilver 18 - 2219.8

Control Sample 6646377 Nov 01, 2024 mg/kg yesThallium 8.87 - 11.039.87

Control Sample 6646377 Nov 01, 2024 mg/kg yesTin 183.1 - 223.3206

Control Sample 6646377 Nov 01, 2024 mg/kg yesUranium 86 - 116100

Control Sample 6646377 Nov 01, 2024 mg/kg yesVanadium 18 - 21.619.7

Control Sample 6646377 Nov 01, 2024 mg/kg yesZinc 186 - 212198

Control Sample 6646379 Nov 01, 2024 mg/kg yesAntimony 0.7 - 1.51.1

Control Sample 6646379 Nov 01, 2024 mg/kg yesArsenic 9 - 1511.7

Control Sample 6646379 Nov 01, 2024 mg/kg yesBarium 86 - 143111

Control Sample 6646379 Nov 01, 2024 mg/kg yesBeryllium 1.1 - 1.71.6

Control Sample 6646379 Nov 01, 2024 mg/kg yesCadmium 0.3 - 0.490.41

Control Sample 6646379 Nov 01, 2024 mg/kg yesChromium 4.2 - 75.4

Control Sample 6646379 Nov 01, 2024 mg/kg yesCobalt 1.5 - 2.31.8

Control Sample 6646379 Nov 01, 2024 mg/kg yesCopper 18 - 2921

Control Sample 6646379 Nov 01, 2024 mg/kg yesLead 56.7 - 94.576.0

Control Sample 6646379 Nov 01, 2024 mg/kg yesMercury 0.04 - 0.06<0.05

Control Sample 6646379 Nov 01, 2024 mg/kg yesMolybdenum 2.9 - 4.73.8

Control Sample 6646379 Nov 01, 2024 mg/kg yesNickel 4.7 - 7.85.9

Control Sample 6646379 Nov 01, 2024 mg/kg yesSelenium 0 - 0.6<0.3
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SE-07-54-21-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773459

Oct 31, 2024

Nov 6, 2024

3071283

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Metals Strong Acid Digestion - Continued
Control Sample 6646379 Nov 01, 2024 mg/kg yesSilver 0.1 - 0.20.2

Control Sample 6646379 Nov 01, 2024 mg/kg yesThallium 0.21 - 0.360.28

Control Sample 6646379 Nov 01, 2024 mg/kg yesTin 17 - 28.424.1

Control Sample 6646379 Nov 01, 2024 mg/kg yesUranium 8.8 - 14.812.1

Control Sample 6646379 Nov 01, 2024 mg/kg yesVanadium 2.3 - 3.83.0

Control Sample 6646379 Nov 01, 2024 mg/kg yesZinc 108 - 177135

Replicate 6646376 Nov 01, 2024 mg/kg yesAntimony <0.2 30 % or 0.44 Abs<0.2 0.61

Replicate 6646376 Nov 01, 2024 mg/kg yesArsenic 5.1 30 % or 0.44 Abs5.0 3

Replicate 6646376 Nov 01, 2024 mg/kg yesBarium 158 30 % or 2.2 Abs160 0.94

Replicate 6646376 Nov 01, 2024 mg/kg yesBeryllium 0.6 30 % or 0.22 Abs0.6 6.5

Replicate 6646376 Nov 01, 2024 mg/kg yesCadmium 0.26 30 % or 0.022 Abs0.25 4.37

Replicate 6646376 Nov 01, 2024 mg/kg yesChromium 14.2 30 % or 1.1 Abs13.7 3.27

Replicate 6646376 Nov 01, 2024 mg/kg yesCobalt 6.6 30 % or 0.22 Abs6.6 0.11

Replicate 6646376 Nov 01, 2024 mg/kg yesCopper 16 30 % or 2.2 Abs17 8.9

Replicate 6646376 Nov 01, 2024 mg/kg yesLead 8.2 30 % or 0.22 Abs8.6 5.12

Replicate 6646376 Nov 01, 2024 mg/kg yesMercury <0.05 30 % or 0.05 Abs<0.05 0.61

Replicate 6646376 Nov 01, 2024 mg/kg yesMolybdenum <1.0 30 % or 2.2 Abs<1.0 0.61

Replicate 6646376 Nov 01, 2024 mg/kg yesNickel 16.7 30 % or 1.1 Abs16.6 0.91

Replicate 6646376 Nov 01, 2024 mg/kg yesSelenium 0.7 30 % or 0.66 Abs0.6 8.82

Replicate 6646376 Nov 01, 2024 mg/kg yesSilver 0.2 30 % or 0.22 Abs0.2 3.98

Replicate 6646376 Nov 01, 2024 mg/kg yesThallium 0.10 30 % or 0.11 Abs0.10 3.62

Replicate 6646376 Nov 01, 2024 mg/kg yesTin <1.0 30 % or 2.2 Abs<1.0 0.61

Replicate 6646376 Nov 01, 2024 mg/kg yesUranium 2.3 30 % or 1.1 Abs2.6 10.58

Replicate 6646376 Nov 01, 2024 mg/kg yesVanadium 23.9 30 % or 0.22 Abs23.5 2.06

Replicate 6646376 Nov 01, 2024 mg/kg yesZinc 63 30 % or 2.2 Abs62 2.73

SPK Value = Spike Value

Ref Value = Reference Value

%REC = Percent Recovery

RPD = Relative Percent Difference

Abs = Absolute Difference
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Methodology and Notes

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SE-07-54-21-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773459

Oct 31, 2024

Nov 6, 2024

3071283

Final ReportReport Type:

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Boron in general soil BCELM Oct 31, 2024 Element Edmonton -
Roper Road

* Hot Water Soluble Boron, HWS-Boron

Metals ICP (Hot Block) in soil EPA Nov 01, 2024 Element Edmonton -
Roper Road

* Sample Preparation Procedure for
Spectrochemical Determination of Total
Recoverable Elements, October 1999,
200.2

Metals ICP (Hot Block) in soil US EPA Nov 01, 2024 Element Edmonton -
Roper Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

* Reference Method Modified

References
BCELM B.C. Environmental Laboratory Manual

EPA Environmental Protection Agency Test Methods - US

US EPA US Environmental Protection Agency Test Methods

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Report Transmission Cover Page

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SW-07-54-21-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773460

Oct 31, 2024

Nov 6, 2024

3071284

Final ReportReport Type:

Contact Company Address

Accounts Payable Tetra Tech EBA Inc 14940 - 123 Avenue
Edmonton, AB T5V 1B4

Phone: (780) 451-2121 Fax: (780) 454-5688

Email: EBA.accounts.Payable@tetratech.com

Delivery Format Deliverables

Email - Merge PDF COC / Invoice

Edmonton Data
Management

Tetra Tech EBA Inc 100, 140 Quarry Park Blvd SE

Calgary, AB T2C 3G3

Phone: (403) 203-3355 Fax:

Email: eba.labdata@tetratech.com,ets.svc.eba_esdat@tetratech.com

Delivery Format Deliverables

Email PDF COA / COC

Email PDF COC / Test Report

Email Standard Crosstab With Tabs Test Report

Email Standard Reverse Crosstab With Tabs Test Report

Email - Zip EBA ESDAT Chemistry File Test Report

Email - Zip EBA ESDAT Sample File Test Report

Email - Zip Generic ESDAT Header Test Report

Mark Fawcett Tetra Tech EBA Inc 14940 - 123 Avenue
Edmonton, AB T5V 1B4

Phone: (780) 451-2130 Fax: (780) 454-5688

Email: mark.fawcett@tetratech.com

Delivery Format Deliverables

Email AB Tier 1 Custom Excel Test Report

Email PDF COA / COC

Email PDF COC / Test Report

Email Standard Crosstab With Tabs Test Report

Email Standard Reverse Crosstab With Tabs Test Report

Email - Merge PDF COA / COC

Email - Zip EBA ESDAT Chemistry File Test Report

Email - Zip EBA ESDAT Sample File Test Report

Email - Zip Generic ESDAT Header Test Report

Notes To Clients:

All wet soil samples received in a soil bag will be disposed 30 days after receipt on 2024-11-30.•

The information contained on this and all other pages transmitted, is intended for the addressee only and is considered confidential.
If the reader is not the intended recipient, you are hereby notified that any use, dissemination, distribution or copy of this transmission is strictly prohibited.

If you receive this transmission by error, or if this transmission is not satisfactory, please notify us by telephone.

https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Analytical Report

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SW-07-54-21-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773460

Oct 31, 2024

Nov 6, 2024

3071284

Final ReportReport Type:

Reference Number 1773460-1 1773460-2

Sample Date Oct 31, 2024 Oct 31, 2024

Sample Time NA NA

Sample Location

Sample Description SW-07-02-15-30SW-07-02-0-15

Matrix Soil Soil

Analyte Units Results Results Results Nominal Detection
Limit

Hot Water Soluble

Boron Hot Water Soluble mg/kg 2.70 3.98 0.2

Metals Strong Acid Digestion

Antimony Strong Acid Extractable mg/kg 0.3 0.2 0.2

Arsenic Strong Acid Extractable mg/kg 5.4 5.5 0.2

Barium Strong Acid Extractable mg/kg 139 130 1

Beryllium Strong Acid Extractable mg/kg 0.5 0.5 0.1

Cadmium Strong Acid Extractable mg/kg 0.29 0.27 0.01

Chromium Strong Acid Extractable mg/kg 15.5 14.9 0.5

Cobalt Strong Acid Extractable mg/kg 7.6 8.1 0.1

Copper Strong Acid Extractable mg/kg 20 17 1

Lead Strong Acid Extractable mg/kg 8.7 8.3 0.1

Mercury Strong Acid Extractable mg/kg <0.05 <0.05 0.05

Molybdenum Strong Acid Extractable mg/kg <1.0 <1.0 1.0

Nickel Strong Acid Extractable mg/kg 20.1 20.4 0.5

Selenium Strong Acid Extractable mg/kg 0.6 0.6 0.3

Silver Strong Acid Extractable mg/kg 0.1 0.1 0.1

Thallium Strong Acid Extractable mg/kg 0.15 0.14 0.05

Tin Strong Acid Extractable mg/kg <1.0 <1.0 1.0

Uranium Strong Acid Extractable mg/kg 2.4 2.6 0.5

Vanadium Strong Acid Extractable mg/kg 25.3 23.9 0.1

Zinc Strong Acid Extractable mg/kg 71 67 1

Anthony Neumann, MSc

General Manager

Approved by:

Data have been validated by Analytical Quality Control and Element’s Integrated Data Validation System (IDVS).
Generation and distribution of the report, and approval by the digitized signature above, are performed through a secure and controlled automatic process.
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SW-07-54-21-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773460

Oct 31, 2024

Nov 6, 2024

3071284

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Hot Water Soluble

Batch: 2516083 - Boron in general soil

Control Sample 6646106 Oct 31, 2024 mg/kg yesBoron 0.37 - 0.650.44

Control Sample 6646107 Oct 31, 2024 mg/kg yesBoron -0.2 - 0.2<0.1

Control Sample 6646109 Oct 31, 2024 mg/kg yesBoron 0.09 - 0.110.10

Replicate 6646108 Oct 31, 2024 mg/kg yesBoron 0.94 10 % or 0.1 Abs0.89 5.67

Metals Strong Acid Digestion

Batch: 2517062 - Metals ICP (Hot Block) in soil

Blank 6649031 Nov 04, 2024 µg/L yesAntimony 0.2 0.0 0.2<0.2

Blank 6649031 Nov 04, 2024 µg/L yesArsenic 0.2 0.0 0.2<0.2

Blank 6649031 Nov 04, 2024 µg/L yesBarium 1 0.0 1<1

Blank 6649031 Nov 04, 2024 µg/L yesBeryllium 0.1 0.0 0.1<0.1

Blank 6649031 Nov 04, 2024 µg/L yesCadmium 0.01 0.0 0.01<0.01

Blank 6649031 Nov 04, 2024 µg/L yesChromium 0.5 0.0 0.5<0.5

Blank 6649031 Nov 04, 2024 µg/L yesCobalt 0.1 0.0 0.1<0.1

Blank 6649031 Nov 04, 2024 µg/L yesCopper 1 0.0 1<1

Blank 6649031 Nov 04, 2024 µg/L yesLead 0.1 0.0 0.1<0.1

Blank 6649031 Nov 04, 2024 µg/L yesMercury 0.05 0.05<0.05

Blank 6649031 Nov 04, 2024 µg/L yesMolybdenum 1.0 0.0 1<1.0

Blank 6649031 Nov 04, 2024 µg/L yesNickel 0.5 0.0 0.5<0.5

Blank 6649031 Nov 04, 2024 µg/L yesSelenium 0.3 0.0 0.3<0.3

Blank 6649031 Nov 04, 2024 µg/L yesSilver 0.1 0.0 0.1<0.1

Blank 6649031 Nov 04, 2024 µg/L yesThallium 0.05 1<0.05

Blank 6649031 Nov 04, 2024 µg/L yesTin 1.0 0.5<1.0

Blank 6649031 Nov 04, 2024 µg/L yesUranium 0.5 0.5<0.5

Blank 6649031 Nov 04, 2024 µg/L yesVanadium 0.1 0.1<0.1

Blank 6649031 Nov 04, 2024 µg/L yesZinc 1 1<1

Control Sample 6649030 Nov 04, 2024 mg/kg yesAntimony 36.1 - 43.940.1

Control Sample 6649030 Nov 04, 2024 mg/kg yesArsenic 36.3 - 43.940.3
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SW-07-54-21-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773460

Oct 31, 2024

Nov 6, 2024

3071284

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Metals Strong Acid Digestion - Continued
Control Sample 6649030 Nov 04, 2024 mg/kg yesBarium 181 - 220201

Control Sample 6649030 Nov 04, 2024 mg/kg yesBeryllium 17.4 - 22.219.5

Control Sample 6649030 Nov 04, 2024 mg/kg yesCadmium 1.88 - 2.282.08

Control Sample 6649030 Nov 04, 2024 mg/kg yesChromium 93.2 - 107102

Control Sample 6649030 Nov 04, 2024 mg/kg yesCobalt 18.3 - 21.520.7

Control Sample 6649030 Nov 04, 2024 mg/kg yesCopper 184 - 214193

Control Sample 6649030 Nov 04, 2024 mg/kg yesLead 18.3 - 21.320.2

Control Sample 6649030 Nov 04, 2024 mg/kg yesMercury 2.64 - 3.362.98

Control Sample 6649030 Nov 04, 2024 mg/kg yesMolybdenum 182.8 - 223.6199

Control Sample 6649030 Nov 04, 2024 mg/kg yesNickel 92.4 - 106.2103

Control Sample 6649030 Nov 04, 2024 mg/kg yesSelenium 35.2 - 44.241.4

Control Sample 6649030 Nov 04, 2024 mg/kg yesSilver 18 - 2220.9

Control Sample 6649030 Nov 04, 2024 mg/kg yesThallium 8.87 - 11.0310.3

Control Sample 6649030 Nov 04, 2024 mg/kg yesTin 183.1 - 223.3196

Control Sample 6649030 Nov 04, 2024 mg/kg yesUranium 86 - 116101

Control Sample 6649030 Nov 04, 2024 mg/kg yesVanadium 18 - 21.620.1

Control Sample 6649030 Nov 04, 2024 mg/kg yesZinc 186 - 212199

Control Sample 6649032 Nov 04, 2024 mg/kg yesAntimony 0.7 - 1.51.2

Control Sample 6649032 Nov 04, 2024 mg/kg yesArsenic 9 - 1512.7

Control Sample 6649032 Nov 04, 2024 mg/kg yesBarium 86 - 143116

Control Sample 6649032 Nov 04, 2024 mg/kg yesCadmium 0.3 - 0.490.41

Control Sample 6649032 Nov 04, 2024 mg/kg yesChromium 4.2 - 75.6

Control Sample 6649032 Nov 04, 2024 mg/kg yesCobalt 1.5 - 2.32.1

Control Sample 6649032 Nov 04, 2024 mg/kg yesCopper 18 - 2924

Control Sample 6649032 Nov 04, 2024 mg/kg yesLead 56.7 - 94.578.7

Control Sample 6649032 Nov 04, 2024 mg/kg yesMercury 0.04 - 0.06<0.05

Control Sample 6649032 Nov 04, 2024 mg/kg yesMolybdenum 2.9 - 4.74.2

Control Sample 6649032 Nov 04, 2024 mg/kg yesNickel 4.7 - 7.86.6

Control Sample 6649032 Nov 04, 2024 mg/kg yesSelenium 0 - 0.60.4

Control Sample 6649032 Nov 04, 2024 mg/kg yesSilver 0.1 - 0.20.2
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Quality Control

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SW-07-54-21-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773460

Oct 31, 2024

Nov 6, 2024

3071284

Final ReportReport Type:

PassedLimitsAnalysis Date ResultUnitsAnalyteSample Type Sample ID SPK Value Ref ValueRDL %REC RPD

Metals Strong Acid Digestion - Continued
Control Sample 6649032 Nov 04, 2024 mg/kg yesThallium 0.21 - 0.360.31

Control Sample 6649032 Nov 04, 2024 mg/kg yesTin 17 - 28.423.3

Control Sample 6649032 Nov 04, 2024 mg/kg yesUranium 8.8 - 14.812.6

Control Sample 6649032 Nov 04, 2024 mg/kg yesVanadium 2.3 - 3.83.1

Control Sample 6649032 Nov 04, 2024 mg/kg yesZinc 108 - 177155

Replicate 6649034 Nov 04, 2024 mg/kg yesAntimony 0.5 30 % or 0.44 Abs0.4 7.3

Replicate 6649034 Nov 04, 2024 mg/kg yesArsenic 8.3 30 % or 0.44 Abs8.3 1.16

Replicate 6649034 Nov 04, 2024 mg/kg yesBarium 420 30 % or 2.2 Abs427 1.75

Replicate 6649034 Nov 04, 2024 mg/kg yesBeryllium 1.1 30 % or 0.22 Abs1.0 8.19

Replicate 6649034 Nov 04, 2024 mg/kg yesCadmium 0.31 30 % or 0.022 Abs0.29 7.29

Replicate 6649034 Nov 04, 2024 mg/kg yesChromium 20.8 30 % or 1.1 Abs19.8 4.98

Replicate 6649034 Nov 04, 2024 mg/kg yesCobalt 10.6 30 % or 0.22 Abs10.4 1.32

Replicate 6649034 Nov 04, 2024 mg/kg yesCopper 24 30 % or 2.2 Abs23 2.75

Replicate 6649034 Nov 04, 2024 mg/kg yesLead 15.1 30 % or 0.22 Abs14.8 2.46

Replicate 6649034 Nov 04, 2024 mg/kg yesMercury <0.05 30 % or 0.05 Abs<0.05 0.69

Replicate 6649034 Nov 04, 2024 mg/kg yesMolybdenum <1.0 30 % or 2.2 Abs<1.0 0.69

Replicate 6649034 Nov 04, 2024 mg/kg yesNickel 25.2 30 % or 1.1 Abs24.4 3.22

Replicate 6649034 Nov 04, 2024 mg/kg yesSelenium <0.3 30 % or 0.66 Abs<0.3 0.69

Replicate 6649034 Nov 04, 2024 mg/kg yesSilver 0.1 30 % or 0.22 Abs<0.1 4.62

Replicate 6649034 Nov 04, 2024 mg/kg yesThallium 0.23 30 % or 0.11 Abs0.22 3.78

Replicate 6649034 Nov 04, 2024 mg/kg yesTin <1.0 30 % or 2.2 Abs<1.0 0.69

Replicate 6649034 Nov 04, 2024 mg/kg yesUranium 1.0 30 % or 1.1 Abs0.9 3.17

Replicate 6649034 Nov 04, 2024 mg/kg yesVanadium 28.0 30 % or 0.22 Abs27.6 1.23

Replicate 6649034 Nov 04, 2024 mg/kg yesZinc 88 30 % or 2.2 Abs87 2

SPK Value = Spike Value

Ref Value = Reference Value

%REC = Percent Recovery

RPD = Relative Percent Difference

Abs = Absolute Difference
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Methodology and Notes

Element
7217 Roper Road NW
Edmonton, Alberta
T6B 3J4, Canada

(780) 438-5522
info.Edmonton@element.comE:

W: www.element.com

T:  +1

Bill To: Tetra Tech EBA Inc

14940 - 123 Avenue

Edmonton, AB, Canada

T5V 1B4

Attn: Accounts Payable

Sampled By: ALEX COPAN

TETRA TECH CANADA INC.Company:

Project ID: ENW.BIOS03089-02

Project Name: OLSTAD_EPCOR
BIOSOLIDS

Project Location:

LSD: SW-07-54-21-W4

P.O.:

Proj. Acct. code:

Lot ID:

Control Number:

Date Received:

Date Reported:

Report Number:

1773460

Oct 31, 2024

Nov 6, 2024

3071284

Final ReportReport Type:

Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Boron in general soil BCELM Oct 31, 2024 Element Edmonton -
Roper Road

* Hot Water Soluble Boron, HWS-Boron

Metals ICP (Hot Block) in soil EPA Nov 04, 2024 Element Edmonton -
Roper Road

* Sample Preparation Procedure for
Spectrochemical Determination of Total
Recoverable Elements, October 1999,
200.2

Metals ICP (Hot Block) in soil US EPA Nov 04, 2024 Element Edmonton -
Roper Road

* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

* Reference Method Modified

References
BCELM B.C. Environmental Laboratory Manual

EPA Environmental Protection Agency Test Methods - US

US EPA US Environmental Protection Agency Test Methods

Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.
https://www.element.com/terms/terms-and-conditionsTerms and Conditions:
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2024 Overview 
 
EPCOR Water Services (EWS) provides wastewater collection (WWC) and stormwater 
conveyance services to City of Edmonton (the óCityô) residents through the planning, construction, 
operating and maintenance of the pipes, tunnels, pump stations, and stormwater management 
facilities that make up the wastewater collection network. In 2025, EWS is realigning some of the 
previously established accountabilities to a functional organizational design by integrating teams 
to improve the experience for our employees and customers. Construction, operation and 
maintenance of the wastewater collection linear assets (including pipes, pump stations, lift 
stations, stormwater management facilities) will be supported by four functional groups: 
 
¶ Linear Asset Operations: responsible for the central management and operation of the 
wastewater collection systems. 

¶ Linear Asset Maintenance: responsible for maintenance and inspection activities for 
wastewater collection linear assets, from lift stations to stormwater facilities. 

¶ Linear Asset Construction: execute construction activities for linear assets, including 
sewer repairs. 

¶ Linear Asset Services: provide developer services, public and private inspections. 
 
The organizational changes will be reflected in the 2025 reporting. For the 2024 report, the 
organizational naming reflects the previous organization structure as detailed below: 
 
Project Management and Engineering are responsible for projects that are in the preliminary 
design or detailed design phase. They manage in-house engineering design, cost estimation, and 
drafting. Projects include new sewer infrastructure projects like tunnels, pipes, manholes, 
wetlands, and the coordination of sewer rehabilitation work. 
 
WWC Construction is responsible for the in-house construction and emergency repairs on the 
collection systems. The rehabilitation construction team uses a wide variety of construction 
methods to rehabilitate the system and build for growth using open-cut and trenchless techniques. 
The customer construction group completes service connections, renews existing drainage 
assets, and completes emergency and high priority repairs. 
 
Infrastructure like sewers and structures in the wastewater collection system require ongoing 
maintenance. WWC Operations ð which includes pipeline maintenance, flow-control facilities, 
monitoring and compliance, and operations engineering ð inspect and monitor the wastewater 
collection systems to ensure service to customers is maintained and to optimize the short-term 
maintenance required. They also reduce the possibility of customer sewer back-ups caused by 
service connection blockages and minimize disruptions to the public. 
 
Operations are supported by a number of other groups throughout EPCOR such as Public and 
Governmental Affairs, Supply Chain Management, Fleet and Equipment, Facilities and Finance. 
 
Collection and conveyance of wastewater and stormwater is carried out through the wastewater 
collection system which consists of sanitary and stormwater collection infrastructure. 
 
The sanitary collection infrastructure includes more than 2,800 km of sanitary sewer, over 800 km 
of combined sanitary and storm sewer that connect all customers to sanitary trunk sewers. 
Sanitary trunks then deliver wastewater directly to the Gold Bar Wastewater Treatment Plant 
(WWTP). 
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TABLE 1: Summary of 2024 Completed Projects and Planned Major 
Rehabilitation Projects 

  

Project / Program Completion 

Drainage System Expansion  

2022 Safety Program Feb-24 

CB Relocation on YHT 107 St to Fort Rd Oct-24 

SESS SA10A CP-002993-01 Oct-24 

Freeway Relocates (YHT) Jul-25 

2024-2025 SWMF Safety Enhancements Aug-25 

2025-2026 SWMF Safety Enhancements May-27 

Environmental Quality Enhancement  

Pump Station Optimization Mar-24 

2023 Access Manholes Mar-24 

Sanitary CB Lead Removal Jul-24 

2022 Drop Structure Mod Jul-24 

2022-2023 Low Impact Development - Commercial Jul-24 

2023 Drop Structure Modifications Jul-24 

2024 Environmental Enhancements Oct-24 

2021 Pump Station Enhancements May-25 

2023 Pump Station Enhancements May-25 

2024 Drop Structure Modifications May-25 

2024 Environmental Monitoring Jun-25 

2024 Access Manholes Jun-25 

Duggan Tunnel Replacement Aug-25 

2024 Commercial Low Impact Development Aug-25 

2025 Commercial Low Impact Development Sep-25 

2025-2027 Access Manholes Dec-27 

2025-2027 Pump Station Enhancements Dec-27 

2025-2027 Environmental Monitoring Dec-27 

2025-2027 Environmental Enhancements Dec-27 

Flood Mitigation  

2022-2023 Proactive MH Seal Feb-24 

2022-2023 Proactive Pipe Reline Apr-24 

Gateway BLVD Geyser Jan-24 

2023 Proactive Pipe Relining - Sanitary & Combined Aug-24 

2024 Overland Drainage Sep-24 

2024 Proactive Manhole Sealing Dec-24 



2024 Annual Wastewater Collection System Report 

Page 6 of 62 
 

2024 Proactive Pipe Relining-Sanitary and Combined Mar-25 

2021 Outfalls and Auto Gates Jul-25 

2023 Overland Drainage Jul-25 

Parkdale Dry Pond Aug-25 

King Edward Park Odour Control Facility Reuse Aug-25 

Replace PW168 WIth A Gravity Sewer Sep-25 

Ottewell Dry Pond Sep-27 

Cloverdale Dry Pond Jun-26 

Kenilworth Dry Pond Sep-26 

Forest Heights Dry Pond Feb-27 

Kensington Dry Pond & Sewer Separation May-27 

2023 Rossdale SWMF & Storm Improvements May-27 

2025-2027 Proactive Pipe Relining-Sanitary and Com Dec-27 

2025-2027 Proactive Manhole Sealing Dec-27 

Lauderdale Dry Pond Dec-27 

Newton Dry Pond Jun-28 

Alberta Ave SWMF Dec-28 

Drainage System Rehabilitation  

2023 Local Sewer Rehab Apr-24 

Huff Bremnew ESt NBHD May-24 

Prince Rupert NBHD Renewal May-24 

2022 2023 Arteria and Collector Renewal Jun-24 

2022 Storm Trunk 85547 Rehabilitation Jun-24 

2022 Drill Drop Manholes Rehab Jul-24 

New Buena Vista PS OP-002062-01 Jul-24 

2019-2020 Outfall Rehab Sep-24 

2023 Relining Local Renewal Sep-24 

Trestle #5 Oct-24 

2024 Open Cut Local Renewal Nov-24 

Capital Line LRT Nov-24 

North Griesbach Pump Station Nov-24 

2024 Local Sewer Rehab Dec-24 

2024 Service Relining Dec-24 

Clover Bar Area High Priority Manhole/Pipe Replacement Project Dec-24 

Void Rehabilitation Near 122 Street & 51 Avenue Jan-25 

2024 Arterial and Collector Renewal Coordination Mar-25 

2024 Relining Local Renewal Mar-25 

Whitemud Dr &106 St Mar-25 
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151S/99A SanTrunk OP-001940-01 Apr-25 

2021 Drill Drop Manholes Rehab Apr-25 

86 Street & 127 Avenue Subsidence Emergency Apr-25 

2021 Outfall Rehab Jun-25 

2022-2024 Small Trunk Rehabilitation Jun-25 

2024 Drill Drop Manholes Rehabilitation Jun-25 

Glastonbury Sewer Subsidence Rehabilitation Jun-25 

2021 Pump Station Rehab Jul-25 

2022 Outfall Rehabilitation Jul-25 

2023 Pump Station Rehabilitation Rundle Heights Jul-25 

2023 San 11 Double Barrel Rehabilitation  3 Jul-25 

Terwilleger Sanitary Trunk 29 Rehabilitation Aug-25 

2023 Drill Drop Manhole Rehabilitation Sep-25 

2023 Pump Station Replacement Eastgate Sep-25 

MacKinnon Ravine Trunk Rehabilitation Sep-25 

Walterdale PS 171 Oct-25 

151 South Large Trunk Rehab Dec-25 

2025 Outfall Rehabilitation Dec-25 

Oxford 1 SWMF Retaining Walls and Landscape Rehab Dec-25 

2025-2026 Small Trunk Rehabilitation May-26 

Small Trunk Program - NE Syphon Rehabilitation Jun-26 

2023 Outfall Rehabilitation Jul-26 

Mill Creek CombTrunk Rehab Aug-26 

2023 Pump Station Rehabilitation Quesnell Oct-26 

Mill Creek High Priority Sewer Rehab Oct-26 

Beaumaris Sanitary Sewer Installation Oct-27 

Combined Trunk 94 Replacement Oct-27 

West Valley Line LRT Sewer Relocation Oct-27 

2025-2027 Arterial and Collector Renewal Coordination Dec-27 

2025-2027 Drill Drop Manholes Rehabilitation Dec-27 

2025-2027 Large Trunk Rehabilitation Dec-27 

2025-2027 Local Sewer Rehabilitation Dec-27 

2025 Pump Station Rehabilitation Feb-28 
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A new protocol was developed and implemented where an automated message is sent when an 
I/C records wet (indicating a potential overflow). This triggers a manual review process which 
includes checking rainfall as well as previous work requests and history of false alarms. Through 
the investigation process, all information is recorded in a database, which helps to build a well-
defined history for each location. The rectification studies in the past can also provide crucial 
insight and information regarding an I/C location. Both of these data sources can be used to inform 
future management and operational decisions.  

This additional information as well as the logger data provides a clear picture on the status of the 
I/C station that can be used to quickly diagnose and fix issues.  

 
3.1 DRY WEATHER OVERFLOWS (DWOS) 
In 2024, 63 investigations of possibly overflowing sites were made with 3 Dry Weather Overflows 
discovered. These were reported to AEPA upon discovery. 
 
3.2 INTERCONNECTION SITE ACTIVITY CHARACTERISTICS SUMMARY  
As shown in Table 1 below, about 3% of the sites were found to have dry weather overflows each 
year during monitoring from 1997 to 2021, with an average of 1% over the past 5 years. These 
events are critical to the environment. Although only 1% of the sites experience dry weather 
overflow in a given year, overflows occur at different sites each year.  
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Table A: Interconnection Site Activity Characteristics Summary 

Year Known I/C 
Sites 

I/C Sites 
Monitored 

Dry 
Weather 
Overflow 

Rainfall 
Correlated 

Inactive 
Sites 

Unverified 
Overflows 

1997 186 182 N/A 65 109 8 

1998 188 179 3 72 64 43 

1999 188 176 6 48 92 29 

2000 186 173 6 36 76 56 

2001 185 174 7 37 75 55 

2002 179 161 6 29 110 16 

2003 167 153 5 34 102 12 

2004 155 139 5 64 51 19 

2005 150 131 9 16 88 18 

2006 151 131 5 39 70 17 

2007 142 126 2 21 87 16 

2008 142 126 3 25 75 24 

2009 141 127 2 10 81 28 

2010 133 118 3 17 72 26 

2011 129 118 3 --- --- --- 

2012 121 113 4 --- --- --- 

2013 121 113 1 --- --- --- 

2014 124 113 2 --- --- --- 

2015 123 112 0 --- --- --- 

2016 120 112 0 --- --- --- 

2017 121 68 4 --- --- --- 

2018 116 93 4 --- --- --- 

2019 117 103 3 --- --- --- 

2020 117 110 2 --- --- --- 

2021 117 110 1 --- --- --- 

2022 115 106 0 --- --- --- 

2023 115 106 1 --- --- --- 

2024 124 113 3 --- --- --- 

Average 142 128 3 37 82 26 

Proportion of Monitored Sites 2.6% 29% 64% 20% 
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Interconnection Database 
December 31, 2024 
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