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1.0 INTRODUCTION 
 
1.1 BACKGROUND 
 
The following annual report for the Wastewater Treatment Plant at Fernie Alpine Resort (FAR) 
operated by Fernie Alpine Resort Utilities Corporation (FARUC) is compiled in accordance with the 
requirements of the Municipal Sewage Regulation (MSR).  This report covers the 2022 calendar year.   
 
Due to the nature of the resort the plant is subjected to a large seasonal swing in utilization with the 
winter ski period imposing the highest demands.  The critical time for sewage flows at the resort is 
from mid-December to the end of March during the peak ski season.  Summer utilization of the 
treatment work is generally low.   
 
FARUC treats its wastewater at a tertiary treatment plant designed to remove BOD5, suspended 
solids, ammonia, and phosphorous.  Wastewater is disinfected with ultraviolet (UV) lamps prior to 
discharge into the Elk River.   
 
Plant effluent quality has been high during the year.  There has been a clearly decreasing trend in 
ortho-phosphorus and total phosphorus levels since 2007 and notably between 2016 and 2022.  All 
the results for ortho-phosphorus and total phosphorus were below the MSR discharge limits with the 
exception of one ortho-phosphorus result.  FARUC began a monitoring and Clearpac dosing 
investigation in the winter of 2007 to reduce effluent phosphorous concentrations. The reduction 
program has shown significant improvement of phosphorus levels in plant effluent.  This work will 
continue to maintain all the ortho and total phosphorus concentrations below the discharge limits.   
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2.0 REGISTRATION REQUIREMENTS 
 
This section describes operating requirements as specified in the Resorts of the Canadian Rockies 
Inc.’s (RCRI) Registration Letter RE 17139 issued on September 30th, 2002.  The registration 
describes parameters that must be tested for operating conditions, sampling frequency, and sampling 
locations.   
 
2.1 PARAMETERS 
 
The following parameters are to be monitored: 
 
pH   Field Sample 
Temperature  Field Sample, measured in Celsius 
Flow   Field Samples, measured as m3 /d 
BOD5   Five day biochemical oxygen demand, measured in mg/l 
TSS   Total suspended solids or non-filterable residue, measured in mg/l 
NH3   Ammonia concentration, expressed as nitrogen in mg/l 
NO3   Nitrate concentration, expressed as nitrogen in mg/l 
NO2   Nitrite concentration, expressed as nitrogen in mg/l 
Total-P   Total phosphorous concentration, measured in mg/l 
Ortho-P   Orthophosphate concentration, measured in mg/l 
Fecal coliform  Bacterial concentration, measured as colony forming units per 100ml 
Toxicity Bioassay 96 hour toxicity test, recorded as pass or fail  
 
2.2 REGISTRATION LETTER OPERATING CONDITIONS 
 
The treatment plant is required to meet the effluent discharge conditions outlined in Table 1. 

 
Table 1 

Effluent Limits 
 

Parameter Limit Unit 

Flow 1280 m3/d 

BOD5 45 mg/l 
TSS 45 mg/l 
Total-P 1.0 mg/l 
Ortho-P 0.5 mg/l 
Coliforms* 200 CFU/100ml 
Toxicity Bioassay pass n/a 

*Limit for recreational waters only, not 
included in RCRI registration letter 

 
Primary screenings and dewatered sludge are to be disposed of at the Crowsnest Pass/Pincher Creek 
Landfill.  Disposal at other sites requires authorization under the Waste Management Act.   
 
Operators at the plant are required to be certified in accordance with Section 22 of the MSR. 
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2.3 REPORTING REQUIREMENTS 
 
An annual report demonstrating the performance of the facility is to be publicly posted on the Internet 
within 120 days of the end of the calendar year.  The report must include tabulated standards and 
results for all test samples, interpretation of the results, an indication of the state of compliance of the 
facility, and the total wastewater flow for the reported period.   
In addition the report must also include the following: 

 Notification of significant operating events including discharge variances outside given limits, 
 Recommendations for operational or facility modifications, 
 Notification of proposed or implemented plant modifications, 
 Details of proposed or implemented water conservation measures, 
 A plan indicating existing and proposed developments, 
 A comparison of projected and actual wastewater flows, 
 Projected wastewater flows resulting from proposed development compared to the remaining 

waste water treatment plant (WWTP) capacity, and 
 A comparison of water supply and wastewater flows. 

 
As with the previous Annual Reports, this report includes additional information on wasted sludge 
volumes. 
 
2.4 SAMPLING FREQUENCY 
 
The MSR Registration requires RCR and, as such, the contract operator FARUC, to undertake the 
environmental testing program outlined in Table 2 below.    
 
Elk River testing requires that a minimum of 18 samples annually are taken from each of the 
upstream, initial dilution zone (IDZ) and downstream river locations, relative to the outfall diffuser.  The 
sampling locations were identified in the April 2001 Environmental Impact Study.   
 
A minimum of 12 influent samples are required for BOD5 and TSS.  Flow data is to be collected 
continuously. 
 
The intent of the environmental testing procedure outlined in Table 2 is to collect influent and effluent 
samples during peak demand periods as indicated by resort bookings.  To correspond with peak plant 
loading, river samples are to be collected on the same day as effluent samples.   
 
In addition to the program and tests listed above, other in-plant testing is needed to permit operational 
control of the process as shown in Table 2 below. 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

Table 2 
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Sampling Location/Frequency/Type 
 

Parameter 
Location 

Elk River QTY Influent QTY Effluent QTY 

pH WS/G 18 / / M/G, WS/G 25 

Temp WS/G 18 / / / / 

Flow / / D/C n/a D/C n/a 

BOD5 / / M/G 12 M/G, WS/G 25 

TSS WS/G 18 M/G 12 M/G, WS/G, D/C 25 

NH3-N WS/G 18 / / M/G, WS/G 25 

NO3-N WS/G 18 / / M/G, WS/G 25 

NO2-N WS/G 18 / / M/G, WS/G 25 

Total-P WS/G 18 / / M/G, WS/G 25 

Ortho-P WS/G 18 / / M/G, WS/G 25 

Fecal Coliform WS/G 18 / / M/G, WS/G 25 

Toxicity Bioassay / / / / 3 Y/G 3 
 

 
Where: 

WS/G Weekly seasonal grab sampling, required for three six-week periods 
during the winter peak, the spring after ice-out, and in the fall when river 
turbidity and flows are low. 

D/C  Daily continuous sampling using an on-line instrument and data logger. 
M/G Monthly grab sample (not required when weekly seasonal testing is 

taking place). 
3Y/G Three samples per year to correspond with WS/G sampling periods. 
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3.0 SEWAGE FLOW RECORDS 
 
This section provides data and analysis regarding the plant influent and effluent flows, and compares 
2022 data to previous years.   
 
Total effluent flow from the WWTP for all of 2022 was recorded from the effluent weir type flow meter 
as 114,701 m3 and the average was 311 m3 per day.  The graph below shows the 2022 total effluent 
flow per month vs total influent for the plant.  The effluent flow follows very closely the influent. 
 
Available monthly total effluent flow meter records for 2022 are provided in Figure 1a.   
 

Figure 1a 
Effluent and Influent Flow Meter Monthly Flow Totals 
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The ski resort operates with higher winter and late spring sewage flows (January to March) than 
during any other period.  The average daily plant flow through January, February and March of 2022 
was slightly higher at 434 m3/day compared to the previous year’s (2021) January to March average 
flow at 421 m3/day and much higher compared to 2020 levels at 344.6 m3/day . It should be noted that 
the January to March 2020 flow was the lowest when compared to the previous years, likely due to a 
significant decrease in March due to Covid-19 restrictions. Both 2021 and 2022 flows were 
comparable to pre-Covid levels.  
 
Also, as shown on the 2022 graph above, there is a noticeable increase in flow over the summer 
holiday months, July and August.  This trend has been observed over the last several years. 
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The average daily plant flow through January, February and March of 2019 was 449 m3/day and 2018 
was 403 m3/day.  The average daily flow was 443 m3/day in 2017, 452 m3/day in 2016, 378 m3/day in 
2015, 484 m3/day in 2014, 485 m3/day in 2013, the average daily flow could not be calculated in 2012 
but it was 479 m³/day for the same time period in 2011, compared to 412 m3/day over the same period 
in 2010.   
 

Figure 1b 
Average Daily Flow during Jan – Mar Period  
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Peak flow for the year reached 792 m³/day on March 16th, which was 38 % below the allowable daily 
limit of 1,280 m3/day.   
 
Historical peak flows are as follows: 2021 (819 m3/day), 2020 (925 m3/day), 2019 (1043 m3/day), 2018 
(687 m3/day), 2017 (1,095 m3/day), 2016 (844 m3/day), 2015 (1,058 m³/day), 2014 (1,036 m³/day), 
2013 (1,181 m³/day), 2012 (811 m3/day), 2011 (989 m3/day) and 2010 (823 m3/day) and 2009 (1,178 
m3/day).  Usually, the peak flow day occurred during the heavy ski season, which was to be expected.  
In 2021, the peak flow day occurred in November which likely corresponds with the beginning of the 
season after the Covid-19 slow down. In 2022 the peak flow was measured in March. 
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A summary of sewage flow for years 2003 through 2023 is provided in Table 3 and Figures 2 and 3: 

 
Table 3 

2003 – 2021 Flow Comparisons  
 

Year 
Sewage Flow (m3/day) Days Over 

Limit Total Average Peak 

2003 137,035 375 1,244 0 
2004 151,815 414 1,307 1 
2005 125,699 344 1,293 1 
2006 127,202 348 1,058 0 
2007 144,480 396 1,177 0 
2008 135,767 372 873 0 
2009 113,336 311 1,178 0 
2010 104,815 287 823 0 

2011 90,213*    (122,275)1 335 9892 0 

2012 62,509** ( 122,610)1 335 8112 0 
2013 121,982 335 1,181 0 
2014 125,437 344 1,036 0 
2015 90,931 250 1,058 0 
2016 108,326 296 844 0 
2017 108,695 296 1,095 0 
2018 105,073 288 687 0 

2019 105,748 290 1043 0 

2020 101,640 274 925 0 

2021 130,032 352 810 0 

2022 114,701 311 792 0 
    
 *   not including part of Sept and all of Oct, Nov, and Dec 2011 
**  not including all of Jan, Feb, part of Aug, and all of Sept, Oct, and Nov 2012 
1     (data) in brackets – estimate based on daily average 
2       the number does not reflect a true peak as all the data was not available during high flow months 
 
2004 to 2012 
 
Higher flows in 2004 were caused by severe infiltration through the collection system. 
 
Lower flows in 2005 and 2006 can also be attributed to the fact that a lot of sludge together with water 
was trucked away from the WWTP itself due to the volumes of sewage the existing plant would not 
handle without an equalization tank. 
 
Through 2008 total and average flow decreased somewhat from 2007, there were no instances where 
flow exceeded the 1,280 m3/day registration limit, compared to one day in each of 2004 and 2005.  
Peak flow dropped due to full operation of the equalizing tank and collection system improvements to 
eliminate storm water infiltration. 
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The average flow for 2009 further decreased from 2008 (372 m3/day down to 311 m3/day) and there 
were no instances where the flow exceeded the 1,280 m3/day.  The peak flow increased from 2008 but 
is comparable to the other years. 
 
The average flow for 2010 further decreased from 2009 (311 m3/day down to 287 m3/day) and there 
were no instances where the flow exceeded the 1,280 m3/day.  The peak flow decreased from 2009 
and is comparable to 2008. 
 
The average flow for 2011 had increased slightly from 2010 (287 m3/day) and 2009 (311 m3/day) and 
there were no instances where the flow exceeded the 1,280 m3/day limit.  The peak flow had 
increased slightly from 2010; however it was still lower than 2008 and prior.  Please note, the average 
flow was calculated for the data available and may not have been representative of the whole year as 
October, November and December were usually lower flow months. 
 
Note that historically from 2004 to 2010 the peak flow occurred systematically in January, February, 
March and December, which was consistent with the facility operations.  Although some data was 
missing, the values for 2011 were considered “as is”.  However, there was more data missing in 2012.  
In addition, the missing data was among others in January and February, which were historically two 
out of four highest flows in a year.  January was on average the highest month. 
 
The average flow for 2012 was the same as observed in 2011 (335 m3/day) which had increased 
slightly from 2010 (287 m3/day) and 2009 (311 m3/day).  There were no instances where the flow 
exceeded the registration limit of 1,280 m3/day; however, there was no data for January and February 
(two out of four peak months in a year).  The peak flow of 811 m3/day was recorded in December, 
which was one of the four peak flow months, and therefore it was reasonable to assume that it would 
be close to or somewhat above the same number in January or February.  Based on the remaining 
measurements it was unlikely that the peak in January or February would exceed the registration limit.  
 
Please note, the average flow was calculated for the data available and may not have been 
representative of the whole year as January, February, part of August and all of September, October, 
and November information was not available.  This average flow was used to estimate the total yearly 
effluent flow, which likely represented a reasonable estimate.   
 
The records for 2011 and 2012 were incomplete due to the effluent flow meter failure from a lightning 
strike.  The meter was repaired and fully functional for 2013. 
 
2013 to 2022 
 
In 2022 the average flow was 311 m3/day, which is more than during previous several years but less 
than 2013, 2014 and 2021. While the peak month is usually December (in 2021 the peak was in 
November) the peak flow was recorded in March 2022, followed by December and June. There are no 
instances where the flow exceeded the plant maximum allowable flow and daily discharge of 1,280 
m3/day. 
 
The average flow for 2020 was low and well below previous several years, which can likely be 
attributed to the Covid-19 restrictions implemented in March 2020. There were no instances where the 
flow exceeded the plant maximum allowable flow and daily discharge of 1,280 m3/day.  The peak flow 
was higher than that of 2018 but very similar to 2013 to 2015 and 2017.  Contrary to the previous 
years, when the highest peak was in December, in 2020 the highest peak was recorded in February. 
 
The highest month in 2019 for average flows was in February followed by January and December.  
 
Between 2013 and 2022 the average sewage flow showed a steady to decreasing trend with slightly 
higher value in 2021 and again lower value in 2022. A decreasing trend in peak values between 2013 
and 2022 is shown on graphs below. 
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Daily wastewater flows are strongly correlated to weather and the number of day-users at the resort 
with the peak ski season having the highest flows.  Summer flow results from non-skiing related 
recreational activities, generally hiking or mountain biking events.  The lowest plant flow is 
experienced in the shoulder season periods (April to June and September to November).  The lowest 
average as well as peak flows in 2022 were recorded in October at 194 and 273 m3/day, respectively. 
 
The approximately 85 permanent residents in addition to several year-round restaurants providing 
services to casual visitors ensure that the sewage flows never drop to zero.  Figure 2 provides monthly 
average and peak day sewage flows since 2003. 

 
Figure 2 

Average and Peak Sewage Flow Comparison Graph 
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* Note that the values for 2011 and 2012 may not be representative as some of the effluent flow data 
for these years are missing 
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Figure 3 

Total Sewage Flow Graph 
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Figure 3a and Figure 3b 

Trendlines for Average, Peak, and Total Sewage Flow Graphs 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Sewage flow trend is shown on Fig 3a and 3b above, note that total sewage production has in general 
a declining trend with relatively stable flow numbers over the last five years. 
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Figure 4 

2022 Sewage Effluent Average and Peak Flows by Month  
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The Resort’s ongoing program to reduce sewer infiltration is demonstrated by the reduction in return 
flow to the plant vs. total water usage.  In 2007 the total sewage flow was equal to 92% of the total 
water production; however, this number may not be representative as the total water production 
values were incomplete.  In 2008 this figure decreased to 51%, which is considered to be a more 
representative.  In 2009, this figure decreased even further to 45%.  In 2012, the total sewage flow 
was equal to 54% of the total water production, and was consistent with 2010 and 2011. This again is 
slightly higher than in 2009 but similar to 2008.  In 2013, the total sewage flow was 41% of the total 
water production, which was the lowest observed to date.  In 2014, the total sewage flow was 53% of 
the total water production which was a slight increase from 2013 but comparable to that of 2008, 2010, 
2011 and 2012.  There was a slight decrease in 2015.  The total sewage flow was 48% of the total 
water production which is comparable to 2013.  The total sewage flow for 2016 was 47% which was 
very similar to that found in 2015.  The total sewage flow for 2017, 2018, 2019 and 2020 was 67%, 
64%, 59% and 77%.   The total sewage flow for 2021 was 77% which is the same as found in 2020. In 
2022 the total sewage flow was 86.5 %. 
 
Note that in general, with the exception of 2007, there was relatively steady trend in % of return flow 
vs total water usage until 2017 and an increasing trend recorded between 2017 and 2022.  The 
percent sewage flow vs the water production for each year since 2007 has been plotted in Figure 5 
below.   
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Figure 5 

 Percent Sewage Flow vs Water Production   
 

0

10

20

30

40

50

60

70

80

90

100

P
er

ce
n

t 
(%

)

Year

 
Water use at the hill is compared to the amount of sewage received at the WWTP in Figure 6 for 2022.  
 

Figure 6 
Water Consumption and Sewage Generation 2022 
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The impact of rainfall and snowmelt on sewage flow has decreased each year since 2007 and 2017 as 
a result of system improvements, the use of water restrictive fixtures and the infiltration reduction 
program. There is an increasing trend shown between 2017 and 2022.   
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4.0 SEWAGE FLOW PROJECTION 
 
This section shows projected wastewater flow for 2007 through 2022 based on current development 
plans and provides an estimate of remaining plant capacity.  
 
Based on unit generation rates provided in the BC Health Act for various lodging types, the estimated 
highest day wastewater generation for 2011 would have been 1302.3 m3/day.  Using the actual peak 
flow of 811 m3/day, a correction factor of 0.62 was calculated.  Averaged correction factor for 2007, 
2008, 2009, 2010, 2011, 2012, 2013 and 2014 was calculated and multiplied by the future estimated 
flows to more accurately reflect potential resort sewage generation rates.   
 
In 2007, 2008, 2009, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020 and 2021, 
respectively, the correction factors were 1.20, 0.89, 1.14, 0.65, 0.76, 0.62, 0.91, 080, 0.81, 0.65, 0.84, 
0.51, 0.78, 0.80 and 0.79, which showed that the resort had reduced the impact of both storm water 
infiltration and reduced peak flows.      
 
Projected daily peak wastewater flows until 2010 by year were provided in Table 4 for the Resort’s 
planned expansions. The highest water generation for 2011 to 2022 was calculated based on the BC 
Health Act (refer to Table 11 enclosed at the end of this report). The future flows will be re-evaluated if 
further expansion occurs. The resort is committed to continuing the initiative on introducing a storm 
water infiltration program, flow restrictive devices, and other water consumption measures.    
 
Flow restrictive devices are intended to be utilized in all new construction and the infiltration/ 
rehabilitation program is expected to be ongoing.  The intent is to reduce the amount of per unit 
sewage generation and to reduce the amount of ground and surface water infiltration into the sewer 
system.  FARUC will monitor sewage flows to determine the efficacy of the program.   
 
Based on a report prepared by Urban Systems, Wastewater Treatment Plant Assessment, prepared in 
October 2017, it was concluded that even with the additional expansion of the proposed 
Timberlanding, 27 residential lots (Phase 1) possibly in 2018 FARUC may not require an increase to 
permit discharge above the current limit of 1280 m3/day if the flow restriction measures prove 
sustainable.   Note that Phase 2 development may need a licence amendment to increase the 
maximum daily flow from 1280 m3 to a maximum plant capacity of 1760 m3.  Sewage discharge rates 
will be monitored and an application will be submitted to increase the maximum daily discharge when 
warranted. 
 
Phase 1 of the Timberlanding Development, all 27 lots have been sold. 25 lots have bene connected 
or are under construction and 21 out of 25 have been completed and occupied. This phase also 
includes 4 infill lots on Lower Timberline Crescent.  All lots have been included in the calculations for 
2023 (Table 11). 
 
Phase 2 Timberlanding development has been registered including 21 family lots and 2 multifamily 
lots, One home is currently under construction in phase 2.  Phase 2 has not been included in the 
calculations for 2023 yet but will be included in 2024 (Table 11). 
 
Based on the 2022 flow data, the plant has an unused capacity of 488 m3/day due to the flow saving 
measures.  While the levels seem to have rebounded from the Covid-19 restrictions, this still needs to 
be closely monitored during 2023 and further considered when adding additional development.   
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Table 4 

Projected Peak Flows: 2007-2022 
 

 2007 2008 2009 2010 2011 2012 

Estimated Wastewater Flow (m³/day) 979.2 979.9 1032.4 1261.4 1302.3 1302.3 

Actual and Corrected (m³/day) 1177 (a) 873 (a) 1178(a) 823 (a) 989 (a) 811 (a) 
 

 2013 2014 2015 2016 2017 2018 

Estimated Wastewater Flow (m³/day) 1302.3 1302.3 1302.3 1302.3 1302.3 1337.6 

Actual and Corrected (m³/day) 1181 (a) 1036 (a) 1058 (a) 844 (a) 1095 (a) 687 (a) 
 

 2019 2020 2021 2022 2023 

Estimated Wastewater Flow (m³/day) 1344.5* 1344.5* 1344.5* 1344.5* 1344.5* 

Actual and Corrected (m³/day)  1043 (a)  925 (a)  810 (a)  792 (b)  1049 (b) 
*Note that all 27 lots for Timberlanding Phase 1 are included in the Estimated Flow (only 9 including 2 double lots or 11 single 
lots are either developed, under development or beginning construction) 

 
(a) actual peak flow 
 
(b) corrected daily peak flows by the averaged correction faction for 2007 to 2022 and correction 

factor  
 

2007 correction factor of 1177/979.2 1.2 

2008   873/979.9 0.89 

2009   1178/1032.4 1.14 

2010   823/1261.4 0.65 

2011   989/1302.3 0.76 

2012   811*/1302.3 0.62 

2013   1181/1302.3 0.91 

2014   1036/1302.3  0.8 

2015   1058/1302.3 0.81 

2016   844/1302.3 0.65 

2017   1095/1302.3 0.84 

2018   687/1337.6 0.51 

2019   1043/1344.5 0.78 

2020  925/1344.5 0.69 

2021  810/1344.5 0.60 

2022  792/1344.5 0.59 

AVERAGE 0.78 

 
*Since only two out of the four months with the historically highest peaks were recorded, this number 
may be underestimated. 
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Note that based on the historical data and the above projections the actual flows based on Phase 1 
Timberlanding expansion should not exceed the permitted discharge of 1280 m3/d.   
 
Graphs showing estimated vs actual historical peak flows and general trending of the correction factor 
are shown below.     
 

Figure 7a 
Estimated vs Actual Peak Flows (Historical) 
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Figure 7b 
Correction Factor and Trendline for Peak Flow (Historical) 
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5.0 OVERVIEW OF ELK RIVER SAMPLE RESULTS 
 
This section provides data and analysis for the Elk River samples taken during 2022.  
 
Table 5 provides a summary record of the Elk River test results for the time period from December 
15th, 2021 to January 25th, 2023.  
 

Table 5 
2022 Elk River Sample Results* 

 
#NAME?

(yyyy-mm-dd) UP IDZ DN UP IDZ DN UP IDZ DN UP IDZ DN

2021-12-15 0.0052 0.0050 0.0086 0.0044 0.0219 0.0038 8 1 9 0.0059 0.0208 0.0054
2021-12-22 0.0052 0.0127 0.0050 0.0035 0.0690 0.0038 5 27 3 0.0048 0.0713 0.0049
2021-12-29 0.0216 0.0433 - 0.0022 0.0791 - 1 3 - 0.0060 0.0707 -
2022-01-05 RIVER FROZEN
2022-01-12 RIVER FROZEN
2022-01-19 RIVER FROZEN
2022-03-30 0.0060 0.0050 0.0120 0.0010 0.0080 0.0013 4 2 8 0.0142 0.0101 0.0147
2022-04-05 0.0050 0.0050 0.0095 0.0010 0.0065 0.0010 2 13 2 0.0065 0.0123 0.0063
2022-04-13 0.0050 0.0050 0.0050 0.0010 0.0049 0.0010 1 1 2 0.0069 0.0200 0.0065
2022-04-20 0.0050 0.0050 0.0050 0.0010 0.0680 0.0010 3 3 1 0.0063 0.0668 0.0054
2022-04-27 0.0050 0.0050 0.0050 0.0019 0.0151 0.0022 6 1 1 0.0154 0.0226 0.0149
2022-05-03 0.0050 0.0076 0.0050 0.0019 0.0130 0.0024 3 1 2 0.0207 0.0200 0.0205
2022-08-31 0.0071 0.0133 0.0050 0.0010 0.0337 0.0010 8 97 11 0.0047 0.0456 0.0109
2022-09-07 0.0091 0.0206 0.0050 0.0010 0.0176 0.0010 7 5 12 0.0028 0.0816 0.0035
2022-09-15 0.0091 0.0206 0.0050 0.0010 0.0176 0.0010 15 118 19 0.0030 0.0498 0.0060
2022-09-21 0.0082 0.0091 0.0182 0.0010 0.0201 0.0010 1 1 1 0.0030 0.0384 0.0027
2022-09-28 0.0057 0.0112 0.0093 0.0010 0.1300 0.0010 1 1 1 0.0066 0.1860 0.0040
2022-10-05 0.0118 0.0156 0.0050 0.0021 0.0547 0.0019 2 2 1 0.0052 0.0627 0.0032
2022-12-28 0.0050 0.0050 0.0170 0.0044 0.0012 0.0010 58 78 18 0.0146 0.0358 0.0120
2023-01-25 0.0053 0.0054 0.0050 0.0010 0.0057 0.0010 4 1 1 0.0070 0.0133 0.0042

# Samples 17 17 16 17 17 16 17 17 16 17 17 16
Average 0.007 0.011 0.008 0.002 0.031 0.002 8 21 6 0.008 0.048 0.008

Maximum 0.022 0.043 0.018 0.004 0.130 0.004 58 118 19 0.021 0.186 0.021
Minimum 0.005 0.005 0.005 0.001 0.001 0.001 1 1 1 0.003 0.010 0.003

Sample Date
(yyyy-mm-dd) UP IDZ DN UP IDZ DN UP IDZ DN UP IDZ DN

2021-12-15 3.00 3.00 3.00 8.31 8.18 8.34 1.67 1.59 1.66 0.0025 0.0027 0.0025
2021-12-22 3.00 3.00 3.00 8.23 7.91 8.20 1.50 13.40 1.50 0.0010 0.3910 0.0013
2021-12-29 3.00 3.00 - 8.40 8.23 - 1.69 15.50 - 0.0031 0.0685 -
2022-01-05 RIVER FROZEN
2022-01-12 RIVER FROZEN
2022-01-19 RIVER FROZEN
2022-03-30 8.30 3.00 11.00 8.14 7.88 8.14 1.69 1.40 1.62 0.0010 0.0010 0.0019
2021-04-05 3.00 3.00 3.00 8.31 8.20 8.30 2.24 2.12 2.14 0.0027 0.0010 0.0036
2022-04-13 3.00 7.50 3.10 8.34 8.29 8.34 2.69 0.52 2.60 0.0046 0.0100 0.0018
2022-04-20 4.70 3.00 3.10 7.97 7.64 7.96 2.78 5.33 2.75 0.0027 0.0100 0.0039
2022-04-27 10.20 4.50 9.90 8.31 8.22 8.30 2.35 0.73 2.23 0.0025 0.0013 0.0017
2022-05-03 16.10 4.90 12.50 8.42 8.38 8.43 2.14 1.60 2.06 0.0017 0.0014 0.0014
2022-08-31 3.10 3.00 4.10 8.26 8.41 8.24 1.82 7.51 1.84 0.0015 0.0240 0.0015
2022-09-07 3.00 3.00 3.00 8.40 8.00 8.40 1.83 9.91 1.83 0.0022 0.0568 0.0024
2022-09-15 3.00 3.00 3.00 8.33 7.93 8.30 1.92 13.60 1.94 0.0022 0.0796 0.0022
2022-09-21 3.00 3.00 3.00 8.28 8.34 8.31 1.99 6.31 1.99 0.0025 0.0212 0.0028
2022-09-28 4.00 3.40 4.20 8.28 8.20 8.26 2.15 12.00 2.17 0.0039 0.0284 0.0029
2022-10-05 3.50 3.00 3.00 8.39 8.39 8.40 2.14 10.60 2.14 0.0024 0.0188 0.0024
2022-12-28 3.00 8.30 3.90 7.97 8.03 8.90 0.55 0.10 1.69 0.0013 0.0014 0.0025
2023-01-25 3.00 3.00 3.00 8.30 8.09 8.29 2.02 0.51 2.02 0.0031 0.0010 0.0032

# Samples 17 17 16 17 17 16 17 17 16 17 17 16
Average 4.70 3.80 4.74 8.27 8.14 8.32 1.95 6.04 2.01 0.0024 0.0422 0.0024

Maximum 16.10 8.30 12.50 8.42 8.41 8.90 2.78 15.50 2.75 0.0046 0.3910 0.0039
Minimum 3.00 3.00 3.00 7.97 7.64 7.96 0.55 0.10 1.50 0.0010 0.0010 0.0013

TSS pH N-NO3 N-NO2

Ammonia-N Ortho-P Coliform - Fecal Total P mg/L

 
Notes: Light green squares show tests reported at less than the stated value, for calculations these are listed as equal to the  
value stated, ie. <0.05 is assumed to be 0.05 

UP – Upstream 
IDZ – Initial Dilution Zone 
DN – Downstream 
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*Note that due to senior position/lead operator changes in the middle of the 2022 several samples 
were missed. Action has been taken to correct this error.  Samples from the end of 2021 and 
beginning of 2023 were added to capture the winter peak season. 
 
TSS 
Outfall results slightly exceeded the upstream (background) results on March 30th, April 13th, August 
31st, September 28th and December 28th, 2022 with almost no notable differences other than one 
monitoring event (March); the results at the outfall were below the detection limits on that day. 
 
Note that there were no changes larger than 5 mg/L between the upstream and downstream values 
due to the effluent discharge.  
 

Figure 8a 
2022 TSS Results in the River Upstream, at the Outfall and Downstream 
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Nitrate-N & Nitrite-N 
The highest levels of nitrate-n (15.5 mg/L) were observed at the outfall on December 29th, 2021.  The 
levels of nitrate-n up-stream were much lower on the same day at 1.69 mg/L, there are no results for 
the downstream.  The next highest levels at the outfall (13.6 and 13.4 mg/L) were tested on 
September 15th, 2022 and December 22nd, 2021 with the results upstream and downstream at 1.92 vs 
1.94 mg/L and 1.5 vs 1.5 mg/L (UP vs DOWN), respectively; the level of nitrate-n in the effluent on the 
December 22nd, 2021 was 40.9 mg/L, which is consistent with or higher than the other samples from 
the plant effluent and suggests the effluent was not the cause of the elevate nitrate levels at the 
outfall.  Note that all the downstream results were very similar to or below the background levels and 
within the BC AWQG Long Term Chronic threshold at 3.0 mg/L. 
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All of the downstream nitrite-n results were very low and below the BC AWQG Long Term Chronic 
threshold at 0.02 mg/L (the most stringent guideline for chloride < 2 mg/L). 
 

Figure 8b 
2022 Nitrate-N Results in the River Upstream, at the Outfall and Downstream 
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Fecal Coliform 
Although very slightly elevated downstream on several monitoring events, the results were very similar 
to the upstream values. The highest levels at the outfall were recorded on September 15th, 2022 at 
118 CFU/100 mL, the results downstream were only slightly elevated above the upstream at 19 
CFU/100 mL compared to 15 CFU/100 mL downstream. Similar pattern was observed during the 
second outflow peak on August 31, 2022 as shown on the Figure below. 
 
The coliform levels in the effluent on the same days were not measured. 

 
Figure 8c 

2022 Fecal Coliform Results in the River Upstream, at the Outfall, Downstream and Effluent 
 

0

20

40

60

80

100

120

140

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

C
F

U
/1

0
0

 m
L

Monitoring Event

FECAL COLIFORMS - UP FECAL COLIFORMS - IDZ

FECAL COLIFORMS - DOWN

 
 
No significant changes were observed in ammonia-n, pH or phosphorus concentrations during any 
of the river sample periods. Majority of ammonia-n samples downstream were below their detection 
limits and/or well below the BC AWQG guideline). In general, ortho and total phosphorus were highest 
in the outfall but the majority of the results from down-stream were below laboratory detection limits 
and/or within the background (upstream) values. 
 
Overall, the analyzed concentrations remain constant between the upstream (US) sampling zone and 
the downstream (DS) sampling zone.  The data indicates that the plant’s effluent appears not to have 
any adverse effect on background nutrient concentrations in the Elk River.  
 
pH results in the downstream samples followed closely those in the upstream with no guideline (6.5 – 
9.0) exceedance. 
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6.0 OVERVIEW OF INFLUENT TEST RESULTS 
 
This section provides data and analysis for the plant influent (raw sewage) samples taken during 
2022.   
 
Table 6 provides a summary record of the influent test results for the period of January 5, 2022 to 
December 14, 2022. 
 

Table 6 
2022 Influent Results 

 

Flow Temp pH TSS BOD COD

(yyyy/mm/dd) m
3
/d C mg/L mg/L mg/L

2022-01-05 329 -22.0 8.00 242.0 186.0 -
2022-01-12 179 2.0 7.86 198.0 104.0 -
2022-01-19 276 -13.0 8.05 107.0 152.0 -
2022-02-23 348 -24.0 8.08 221.0 222.0 -
2022-03-30 461 7.0 7.92 233.0 80.6 -
2022-04-05 295 2.0 7.79 73.5 70.7 -
2022-04-13 194 4.0 7.92 47.5 41.6 -
2022-04-20 207 -3.0 7.72 51.3 43.0 -
2022-04-27 225 7.0 8.00 50.5 38.9 -
2022-05-03 166 8.0 8.24 52.9 46.7 -
2022-06-15 474 7.0 8.02 30.8 24.1 -
2022-07-14 227 25.0 7.59 133.0 105.0 -
2022-08-24 363 18.0 8.10 110.0 73.4 -
2022-09-21 167 3.0 7.88 78.9 34.6 -
2022-10-19 123 1.0 7.23 187.0 155.0 -
2022-11-23 191 -1.0 7.93 396.0 75.0 -
2022-12-14 226 -7.0 8.06 59.0 79.4 -

# Samples 17 17 17 17 17 0
Average 262 0.8 7.91 133.6 90.1 -
High 474 25 8.24 396.0 222.0 -
Low 123 -24 7.23 30.8 24.1 -

Date
2022 Influent Results Summary

 
 
BOD 
Inlet BOD ranged from 24.1 mg/L to 222.0 mg/L with an average of 90.1 mg/L.  The average influent 
sewage strength was measured at 106.6 mg/L in 2021, 109.6 mg/L in 2020, 90.0 mg/L in 2019, 102 
mg/L in 2018, 114.5 mg/L in 2017, 95.8 mg/L in 2016, 190.1 mg/L in 2015, 92.3 mg/L in 2014, 106 
mg/L in 2013, 220 mg/L in 2012, 108 mg/L in 2011, 142 mg/L in 2010, 143 mg/L in 2009, 99 mg/L in 
2008 and 488 mg/L in 2007. Since a typical municipal waste water BOD is in the range of 100 to 300 
mg/L, it is assumed that the average BOD is well within the expected level.  
 
TSS 
TSS values ranged in the influent from 30.8 to 396.0 mg/L with an average of 133.6 mg/L compared to 
2021 average at 167.5 mg/L.  The highest value was recorded in November.  The remaining values 
fall well within the expected municipal wastewater values between 100 and 350 mg/L.
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7.0 OVERVIEW OF EFFLUENT RESULTS 
 
This section provides data and analysis for the effluent (treated) samples and plant flows for 2022. 
 
A total of 382 (plant and laboratory) effluent samples were collected and analyzed for TSS during 
2022. The results for 20 samples (18 samples for 2022 and 4 samples for 2021/23) tested in an 
analytical laboratory for BOD5, ortho-phosphate, total phosphate, fecal coliforms between December 
15th 2021 and January 25th, 2023 are summarized in a table below. 3 samples were laboratory tested 
for 96-hr LC50 Bioassay. 
 
Effluent samples were collected on the same dates as influent samples to permit an evaluation of 
plant performance.  Table 7 summarizes the laboratory effluent test results for 2022. 
 

Table 7 
2022 Effluent Results* 

 

Flow Temp NH3-N BOD COD P-OP04
Coliforms  

Fecal Total P TSS pH NO3-N NO2-N

(yyyy/mm/dd) m3/d C mg/L mg/L mg/L mg/L cfu/100ml mg/L mg/L mg/L mg/L

2021-12-15 332 -9.0 0.020 2.0 10 0.370 1 0.415 3.0 8.08 26.3 0.012
2021-12-22 521 -3.0 0.047 2.0 16 0.369 41 0.440 3.0 7.52 40.9 2.100
2021-12-29 435 -29.0 0.913 2.0 26 0.305 25 0.310 3.1 8.05 34.2 0.419
2022-01-05 422 -22.0 0.017 2.0 11 0.099 9 0.124 3.0 6.88 40.3 0.011
2022-01-12 269 2.0 0.028 2.0 16 0.227 2 0.222 3.0 7.69 42.5 0.012
2022-01-19 273 -13.0 0.025 2.0 17 0.104 1 0.109 3.0 8.09 39.9 0.008
2022-02-23 440 -24.0 0.009 2.4 - 0.160 19 0.171 3.0 7.74 42.6 0.007
2022-03-30 579 7.0 0.012 2.0 12 0.134 4 0.149 3.0 7.49 30.6 0.134
2022-04-05 387 2.0 0.020 2.5 10 0.067 1 0.078 3.0 7.79 28.0 0.010
2022-04-13 245 4.0 0.005 2.0 10 0.092 2 0.112 3.0 7.99 24.1 0.006
2022-04-20 209 -3.0 0.007 2.0 10 0.123 1 0.134 3.0 7.41 24.2 0.085
2022-04-27 309 7.0 0.007 2.0 10 0.186 1 0.187 3.0 8.09 22.2 0.012
2022-05-03 200 8.0 0.010 2.0 11 0.235 1 0.244 3.0 8.21 21.2 0.009
2022-06-15 646 7.0 0.009 2.0 - 0.310 1 0.321 3.0 8.20 11.2 0.006
2022-07-14 165 25.0 0.010 2.0 - 0.032 2 0.144 3.0 6.78 29.4 0.021
2022-08-24 362 18.0 0.014 2.0 - 0.257 1 0.317 3.0 7.84 31.2 0.018
2022-09-21 201 3.0 0.016 2.0 10 0.113 0.132 3.0 8.00 24.2 0.014
2022-10-19 131 1.0 0.015 2.0 - 0.248 1 0.252 3.0 7.87 31.4 0.025
2022-11-23 233 -1.0 0.011 2.0 - 0.128 1 0.146 3.0 8.15 3.8 0.759
2022-12-14 278 -7.0 0.025 10.8 - 0.559 152 0.595 3.0 8.24 27.9 0.007
2023-01-25 - - 0.011 2.0 14 0.175 1 0.259 3.4 7.57 31.8 0.007

# Samples 20 20.0 21 21 14 21 21 21 21 21 21 21
Average 332 -1.4 0.059 2.5 13 0.204 13 0.231 3.0 7.79 28.9 0.175
High 646 25.0 0.913 10.8 26 0.559 152 0.595 3.4 8.24 42.6 2.100
Low 131 -29.0 0.005 2.0 10 0.032 1 0.078 3.0 6.78 3.8 0.006
Limit 1280 N/A N/A 45 N/A 0.5 200 1 45 N/A N/A N/A
# Over Limit 0 N/A N/A 0 N/A 1 0 0 0 N/A N/A N/A

Date
2022 Effluent Results Summary

 
Notes:  1.   Light green squares show tests reported at less than the stated value, for calculations these are listed as equal to            

the value stated, ie. <0.05 is assumed to be 0.05 
2.  Geometric mean is used for coliform results 

 
*Note that due to senior position/lead operator changes in the middle of the 2022 several samples 
were missed. Action has been taken to correct this error.  Samples from the end of 2021 and 
beginning of 2023 were added to capture the winter peak season. 
 
7.1  RESULTS ANALYSIS 
 
BOD 
The average BOD in the effluent was 2.4 mg/L in 2022 compared to 2.1 mg/L in 2021, which was low 
and similar to the previous years (all but three samples were below the detection limit).   
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Historically, the average BOD was 2.1 in 2020 and 2019, 2.3 mg/L in 2018, 2.2 mg/L in 2015, 5.0 mg/L 
in 2007 and <2.0 mg/L in 2017, 2016 and between 2008 and 2014.  None of the samples were over 
the limit of 45 mg/L in the effluent. 
 
 

Figure 9 
Historical BOD Test Results for Influent vs Effluent 
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TSS 
Laboratory tests indicated that majority of TSS samples in the effluent were below the laboratory 
detection at <3.0 mg/L, the average at 3 mg/L and the highest result was at 3.4 mg/L. 
 
The plant measured TSS on a daily basis.  The highest result measured at the plant was recorded on 
July 29 and December 12, 2022 at 4.2 mg/L. Average TSS measured at the plant was at 0.4 mg/L 
(January 1 to December 31, 2022).  All the results measured at the plant were well below the 
discharge limit.   
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Figure 10 
Historical TSS Test Results for Influent vs Effluent 
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Based on the above results the plant provides excellent BOD5 and TSS treatment with average 
removals of almost 100%.   
 
Fecal Coliforms 
Due to the relatively low levels of TSS, UV disinfection was able to effectively control the amount of 
coliform concentration found in the effluent.  The UV disinfection was able to keep the coliform levels 
well below the acceptable limits for the effluent (200 CFU/100 mL) throughout the year as the 
maximum levels  were at 152 CFU/100 mL. 
 
The levels of coliforms tested in the Elk River outfall and downstream were all low or below the 
irrigation guideline of 100 CFU/100 mg/L throughout the season.  
 
Ammonia-n 
The majority of the effluent ammonia-n concentrations were below the 0.05 mg/L level with the 
exception of the highest results recorded on December 29th, 2021 at 0.913 mg/L. It should be noted 
that the results at the discharge on the same date were below the 0.05 mg/L in the river; there is no 
result for the river downstream for the same day. 
 
All the results in the river downstream were below 0.02 mg/L and well below the freshwater aquatic life 
guidelines. 
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Bioassay Toxicity Test 
As was the case in previous years, the bioassay toxicity tests in 2022 shows that plant effluent is non-
toxic.  The results of these tests are shown below in Table 8. 

 
Table 8 

Toxicity Test Results 
 

Sample Date Result 

2022/01/12* Pass 

2022/04//13 Pass 

2022/09/21 Pass 
 
The levels of ortho-phosphorus were slightly above the discharge limit of 0.5 mg/L in one sample at 
0.0559 mg/L.  All total phosphorus results were below the discharge limits for 2022.  
 
A phosphorus reduction strategy, as outlined in Section 11, was started in the winter of 2007 to 
address the removal of soluble phosphorus from the effluent stream.  The plant has sufficient 
infrastructure to remove precipitated nutrients and no additional treatment processes are required.   
 
Phosphorus in the plant effluent has no discernable impact on background nutrient levels in the Elk 
River, with upstream and downstream concentrations being very similar.  A 2001 report by Highwood 
Environmental indicated that phosphorus releases would have a negligible impact on aquatic life in the 
Elk River.  
 
FARUC completed plant modifications for phosphorous removal. 
 
7.2 COMPLIANCE SUMMARY 
 
Table 9 summarizes the number of days that samples exceeded MSR effluent requirements.   

 
Table 9 

2022 MSR Parameter Compliance 
 

Parameter Unit MSR 
Limit 

No. of 
Samples 

Average 
Value 

Max. Value Samples    
Over Limit 

Flow m3/day 1280 365 311 792 0 
BOD5 mg/L 45 211 2.5 10.8 0 

TSS mg/L 45 3861 
3** 

(0.4)*** 
4.2*** 0 

Total Phosphorous mg/L 1 211 0.2 0.6 0 
Ortho Phosphate mg/L 0.5 211 0.204 0.559 1 
Fecal Coliforms* CFU/100mL 200 211 13 152 0 
96 hr LC50 Bioassay / Non-toxic 3.0 / / 0 
* Limit for recreational waters only, not included in FAR registration letter 
** Laboratory tests only (<3 considered at 3 mg/L) 
*** Average or maximum value of daily measurements 
1 Only 21 laboratory tests were evaluated in 2022 instead of 25 (17 done in 2022, 3 at the end of 
2021 and one at the beginning of 2023) 
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*Note that due to senior position/lead operator changes in the middle of the 2022 several effluent 
samples were missed. Action has been taken to correct this error.  Samples from the end of 2021 and 
beginning of 2023 were added to capture the winter peak season. 
 
In 2022, all the samples for BOD, TSS, total phosphorus, and fecal coliforms were below the MSR 
limits. One sample for ortho-phosphorus slightly exceeded the limits. 
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8.0 SLUDGE PRODUCTION AND DISPOSAL 
 
This section provides data regarding the disposal of bio-solids (sludge) from the treatment facility in 
2022. 
 
Operation of the 200 m3 aerated sludge digester allowed the plant to bag and landfill all of its bio-
solids without resorting to vacuum truck services.  All solids were transported to the 
Crowsnest/Pincher Creek Landfill site. 
 
Hauling data for bagged solids are in Table 10. 
 

Table 10 
2022 Bagged Solids Data 

 

Month Vol. 
Bagged 

(m³) 

January 263  

February 218  

March 190  

April  83  

May 33  

June 19  

July 57  

August 103  

September 27  

October 96  

November 115  

December 163  

Total 1368  
  

The aerated sludge digester has allowed the operators to store liquid sludge during peak winter 
weekend periods and bag at the less active midweek times, avoiding the need for emergency vacuum 
truck services.  Sludge bag data indicates the winter season is most active for the plant.   
 
Please note, the calculations for bagged solids are being reviewed to ensure consistency.   
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9.0 BYPASS EVENTS  
 
This section provides information about bypass events in 2022. 
 
Bypass events result in elevated effluent suspended solids concentrations, which decrease the 
effectiveness of the UV disinfection system; an increase in TSS results in a simultaneous increase in 
coliform counts.  While soluble BOD is removed though the aeration basins, the overflow of TSS also 
results in an increase in BOD readings due to the presence of biological floc.   
 
There were no bypass events in 2022. 
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10.0 PLANT IMPROVEMENTS 
 
In January of 2015 the plant was retrofitted with a submersible pump in the Clearwell in order to utilize 
Clearwell effluent to spray down clarifiers.  This was done to rectify the discrepancy between influent 
and effluent flows and to hopefully reduce the effluent flows.  As seen in Figure 1 and Table 3, the 
influent and effluent flows were very similar and the total effluent and average effluent decreased from 
2014.   
 
The continuous strive for the improvements of the Waste Water Treatment System by FARUC will 
continue along with minimization of the potable water use i.e. clear well water will be used to spray 
down the clarifiers instead of potable water. 
 
There were no major plant improvements in 2022, however FARUC is currently costing the upgrade of 
bagger disposal method to a centrifuge. 
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11.0  PHOSPHORUS REMOVAL 
 
This section describes the phosphorus monitoring and removal strategy being implemented to bring 
the plant into compliance with effluent limits.   
 
In the winter of 2007, the plant increased chemical dosing with Clearpac to reduce effluent 
phosphorus concentrations.  By late January 2008 sample results showed marked improvement with 
both ortho and total phosphorus concentrations falling below discharge requirements.   
 
The increased application of Clearpac in 2008, while effective, has been operationally costly; the 
relationship between chemical dose and nutrient removal will be adjusted for best efficiency.   
 
The monitoring and removal program continued in the summer of 2008 with the plant evaluating 
additional removal strategies, including: 
 

 Implementation of sampling procedures to measure total phosphorus concentrations at the 
following locations; auger monster (raw sewage), clarifier supernatant, RBC overflow, mix tank 
liquor, sand filter filtrate, filter backwash, sludge digester supernatant, and effluent, 

 Evaluation of precipitant dose on effluent phosphorous levels at the current chemical addition 
point (clarifier overflow), 

 Evaluation of changing the precipitant dose location, and 
 Evaluation of alternative chemicals. 

 
The plant planned to continually monitor and optimize coagulant dosages for improved phosphorus 
removal.  
 
In 2009 upgrades to the phosphorus injections points and mixing tanks began.  In the spring of 2011 
the final stage of this improvement was completed with the installation of a rapid mixer and flocculation 
system and the relocation of the UV system. This resulted in the better usage of tertiary filtration. 
Longer runs, less backwash water, better phosphorus removal and better effluent quality were to be 
the result. 
 
2010 data shows further improvement in phosphorus concentrations with only three exceedances for 
ortho phosphorus (all results for total phosphorus were below the limits) with only a 15% exceedance 
compared to 2008 results with 50% exceedance and to 2009 with only a 18% exceedance.   
 
2011 data showed further improvement in phosphorus concentrations with only one exceedances for 
each total phosphorus and ortho-phosphorus, both on July 14th, 2011.  The exceedances for ortho 
phosphorus was only 4% and for total phosphorus was only 13% above the limit with is less than 
those of previous years.   
 
The 2012 data showed similar results to that of 2011.  Two samples exceeded the limit both for ortho 
phosphorus.  The exceedance was 14% on January 5th and 16% on December 27th.  It was 
anticipated that the program will continue to show improvement to plan effluent quality in 2013.   
 
The 2013 data showed slightly elevated results to that of 2012.  Six samples exceeded the limit for 
ortho phosphorus and one for total phosphorus.  The exceedance ranged from 4% to 54% for ortho 
phosphorus and 9% for total phosphorus.  The exceedances for ortho phosphorus were observed on 
January 3rd, January 17th, January 23rd, February 26th, July 30th and December 26th.  The exceedance 
for total phosphorus was observed on January 3rd.   
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The 2014 data showed slightly lower results than those in 2013.  Only one sample for each total and 
ortho phosphorus were above the limits.  The exceedance was 9% for ortho-phosphorus and 40% for 
total phosphorus.  The exceedance for ortho phosphorus was observed on December 21st.  The 
exceedance for total phosphorus was observed on January 16th. 
 
The average total phosphorus and ortho phosphorus for 2015 were slightly lower than in 2014.  Three 
samples exceeded the limit for ortho phosphorus and none for total phosphorus.  The exceedances for 
ortho phosphorus were 22% on January 1st, 3% on January 7th and 19% on December 22nd.     
 
The average total phosphorus and ortho phosphorus for 2016 were similar to previous years.  One 
sample exceeded the limit for ortho phosphorus and one for total phosphorus.  The exceedance for 
ortho phosphorus was 18% December 28th and for total phosphorus was it 23% on December 28th.    
 
The results for total and ortho phosphorus have decreased and during the 2017 season, all the ortho 
and total phosphorus results were below the discharge limits.    
 
The results for total phosphorus remained low (no days above the discharge limit) for 2018.  There 
was one ortho phosphorus result from March 21st that slightly exceeded the discharge limit (0.703 
mg/L vs 0.5 mg/L); however all the remaining results were below the discharge limit for the year.   
 
In 2019 and 2020 the results for total phosphorus remained low and mostly below the discharge limit 
of 1 mg/L with one ortho-phosphorus exceedance in 2019 and two exceedances in 2020. In 2021, all 
the results ortho- and total phosphorus were below the discharge limits.  
 
In 2022 there was one exceedance of ortho-phosphorus and no exceedance of total phosphorus. 
 

Figure 11 
Total Phosphorus Levels 2007-2022 
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Figure 12 

Ortho Phosphorus Levels 2007-2022 
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.Figure 13 
Days over Limit 2007-2022 
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Phosphorus and ortho-phosphorus follow relatively closely the effluent flows in the plant as shown on 
the graph below. 
 

Figure 14 
Total Flow and Phosphorus Levels 
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12.0    ASSESSMENT SUMMARY 
 
In 2022 the number of effluent samples for BOD, total phosphorus, ortho-phosphorus and fecal 
coliform did not comply with the MSR requirements; however all the results were below the discharge 
limits with the exception of one ortho-phosphorus result.  
 
Based on the river sample results there does not appear to be any significant adverse impacts to the 
Elk River from the effluent discharged.   
 
The plant has produced high quality effluent with BOD5 normally below the regulated limit of 45 mg/l 
and the majority of the results at less than 2 mg/L, the highest result was at 10.8 mg/L. 
 
TSS results were less than laboratory detection limit for the majority samples tested and, therefore, 
below the MSR allowable limits.  All daily samples from the plant were also low and below the limits. 
 
Nitrogen  
Ammonia-n results in the effluent were low and generally below 0.05 mg/L with the exception of one 
elevated result detected in December 2021 at 0.913 mg/L. Effluent data shows the plant is effectively 
oxidizing ammonia nitrogen and that there is no evidence of elevated ammonia levels in the Elk River 
as a result of discharge from the treatment plant as majority of the downstream results are either 
below the detection limits or well below the freshwater aquatic guideline. 
 
Nitrate-n values vary between 3.8 and 42.6 mg/L, these values are fairly typical for a municipal 
wastewater effluent and fairly consistent throughout the years.  Nitrite-n values are also very low in the 
river downstream, similar to the background (upstream levels) and well within the freshwater aquatic 
guidelines. 
 
Nitrite-n results in the effluent were very low with the results in the river downstream within the 
background (upstream) values and/or well below the freshwater aquatic guidelines. 
 
Phosphorus and Ortho-phosphorus 
There has been a significant decrease in both total phosphorus and ortho-phosphorus concentrations 
as well as non-compliance events during the last several years.  In 2022 all the total phosphorus 
concentrations were below the discharge limit and one ortho-phosphorus results exceeded the limit 
only marginally. 
 
Fecal Coliforms 
Generally, fecal coliforms in the effluent conformed to the applicable discharge levels throughout the 
year at 200 CFU/100 mL. The levels in the river downstream were comparable to the upstream and 
well below the irrigation limits of 100 CFU/100 mL. 
 
Operation of the sludge digester has eliminated the need for emergency liquid sludge hauling.  All 
sludge was bagged and disposed of at the approved landfill site.   
 
FARUC recognizes the requirement to inspect the diffuser (outfall) every five years, an inspection was 
completed in the summer of 2021 by Urban Systems. FARUC is currently working with Urban Systems   
on solutions to the recommendations from their inspection and has filed a license review with MOE. 
 
Timberlanding Ph 1 & 2 subdivisions are both constructed and sold out.  A capacity report from Urban 
Systems was submitted and approved by the RDEK for the tying in of the subdivision into the WWTP. 
Details of the subdivision at build-out include 48 single family lots (27 in the first phase).  Phase 1 of 
the Timberlanding Development consisted of 27 lots.  All have been sold and only 2 have not begun 
construction with 21 completed and occupied. Please note the first phase also includes 4 infill lots on 
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Lower Timberline Crescent. All 4 lots were connected by last year but none have begun any 
construction.   Phase 2 Timberlanding development was registered in sept of 2022 including 21 single 
family lots and 2 multifamily lots (with a combined bed unit allocation of 397 bed units).  Phase 2 has 
not been included in the calculations (Table 11). 
 
Analysis show sufficient capacity in the WWTP for the development but may require an increase to the 
maximum allowable daily discharge at build out of Phase 2.  Please note that when the WWTP was 
upgraded in 2005, additional capacity was built into the plant which would allow it to operate to a 
maximum flow of 1760 m³.  In order to utilize this capacity, a license amendment to increase the 
maximum daily flow from 1280 m³ to 1760 m³ has been submitted. Other upgrades will be required to 
achieve this capacity.   
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15.0 TERMS AND CONDITIONS 
 
1. Our reports are prepared to specifically fulfil our Clients’ requirements. The conclusions are based on the time 
limitations and scope of the services provided and information obtained from those services. The Inspector certifies that he/she 
has no present or contemplated future interest in the inspected property. 
 
2. IQWATER INC. will provide skill, care and diligence in accordance with generally accepted engineering practices and 
procedures at the time and location in which the services are performed. With time, conditions may change and the 
interpretation of the findings may be altered. 
 
3. IQWATER INC. cannot assume responsibility for any deficiency, misstatement or inaccuracy in the report resulting 
from the omissions or misrepresentations of persons providing information to use in the report. Any sketch appearing in or 
attached to the inspection report, or any statement of dimensions, capacities, quantities, or distances, are approximate and are 
included to assist the reader in visualizing the property.  
 
4. The contents of the report are for the sole use of the Client. The report is the property of the Client and copies shall 
only be made by the Client or with the approval of the Client. IQWATER INC. is not responsible for any use of information 
contained in the report, or any reliance or decisions made based on it by an unauthorized third party.  
 
5. This report represents the conditions investigated and sampled at the time of study. Some of the services performed 
were based on visual observations of the site and the areas surrounding the site, and our opinion cannot be extended to areas 
that were unavailable for direct observation.  
 
6. The Client is responsible for all permits, authorization, or consents and giving any required notices that enable EDI to 
perform the services required. 
 
IQWATER INC. may use any contractor with appropriate recognized professional status or with special skills or knowledge to 
assist in performing the services, at the expense of the client.  
 
7. Any documents provided to IQWATER INC. from the Client will remain the property of the Client, and upon written 
request IQWATER INC. will return such documents as soon as possible. Any information or documents obtained by IQWATER 
INC. while performing the services requested will remain the property of IQWATER INC. 
 
8. IQWATER INC. and the client will take reasonable care to prevent any disclosure of the reports or documents, or any 
information obtained or contained in the reports prepared by IQWATER INC., unless it is to the persons who require such 
access to the information in order to discharge their responsibilities to IQWATER INC. or as required by law. 
 
9. This report is not intended to have any direct effect on the value of the property, but rather to provide information on 
apparent site conditions. The Client acknowledges that IQWATER INC. is not making any recommendations with respect to the 
purchase, sale, investment, or development of the property; and that all decisions associated therewith are the sole 
responsibility and liability of the Client. Further, IQWATER INC. assumes no responsibility for matters of legal nature affection 
the property or title thereto. 
 
10. Limits of Liability – To the fullest extent permitted by law, and notwithstanding any other provision of the Service 
Agreement between the Client and IQWATER INC., total liability, in the aggregate, of IQWATER INC. and the IQWATER INC. 
officers, directors, partners, employees and sub-consultants, and any of them, to the Client and anyone claiming by or through 
the Client, for any and all claims, losses, costs or damages, including attorneys’ fees and costs and expert-witness fees and 
costs of nay nature whatsoever or claims expenses resulting from or in any way related to the Project shall not exceed the limit 
of IQWATER’s insurance in effect at the time of this report. 
 
11. In accepting and using this report the Client agrees to indemnify and hold harmless IQWATER INC., its officers, 
partners, employees and consultant (collectively IQWATER INC.) from and against any and all claims, suits, demands, liabilities, 
losses, damages or costs, including reasonable attorney’s fees and defence costs arising out of or in any way connected to the 
findings and results of the proposed work, whether liability arises under breach of contract or warranty, tort, including 
negligence, strict liability or statutory liability or any other cause of action. 
 
12. IQWATER INC. will exercise due diligence, however, IQWATER INC. will not assume any liability for any damage to 
any facilities, utilities, ground or above-ground surface infrastructure within or outside the subject property boundary since any 
sampling if needed is intrusive in nature and damage may have to be done to obtain samples. 
 
13. IQWATER INC. will not assume any responsibility for any actual or perceived loss of business to owner’s operations 
as a result of the work proposed herein. 
 
14. The governing law for this contract will be the Alberta law. 
 
15. All claims of costs, losses, damages, etc. have to be immediately forward to IQWATER INC. insurance.  
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APPENDIX 



Flow* 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

(l/unit/day) Units Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Griz Inn 1136 45 51.1 51.1 51.1 51.1 51.1 51.1 51.1 51.1 51.1 51.1 51.1 51.1 2.3
Wolf's Den 318 42 13.4 13.4 13.4 13.4 13.4 13.4 13.4 13.4 13.4 13.4 13.4 13.4 0.6
Cornerstone 1136 26 29.5 29.5 29.5 29.5 29.5 29.5 29.5 29.5 29.5 29.5 29.5 29.5 0.8
Timberline Condos 1022 58 59.3 59.3 59.3 59.3 59.3 59.3 59.3 59.3 59.3 59.3 59.3 59.3 3.4
Polar Peaks (4-Plex Units) 1136 24 27.3 27.3 27.3 27.3 27.3 27.3 27.3 27.3 27.3 27.3 27.3 27.3 0.7
Timberline Single Family & B&B 1363 51 69.5 69.5 69.5 69.5 69.5 69.5 69.5 69.5 69.5 69.5 69.5 69.5 3.5

Subtotal 246 250.1 250.1 250.1 250.1 250.1 250.1 250.1 250.1 250.1 250.1 250.1 250.1 11.3

Flow* 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

(l/unit/day) Units Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Timberline Infills 1022 141 144.1 144.1 144.1 144.1 144.1 144.1 144.1 144.1 144.1 144.1 144.1 144.1 20.3
Timberline Single Family 1363 2 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 0.0
Timberline Infills 1022 106 108.3 108.3 108.3 108.3 108.3 108.3 108.3 108.3 108.3 108.3 108.3 108.3 11.5
Timberlanding Multifamily 1022 45 60.0 60.0 60.0 60.0 60.0 60.0 60.0 46.0 46.0 46.0 46.0 46.0 2.7
Timberlanding Single Family1) 1363 59.5 44.3 44.3 44.3 44.3 44.3 44.3 44.3 81.1 81.1 81.1 81.1 81.1 2.6
Highline Infill 1022 26 26.6 26.6 26.6 26.6 26.6 26.6 26.6 26.6 26.6 26.6 26.6 26.6 0.7

Subtotal 379.5 386.0 386.0 386.0 386.0 386.0 386.0 386.0 408.8 408.8 408.8 408.8 408.8 37.8

Flow* 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

(l/unit/day) Units Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Single Family 1363 54 66.8 66.8 66.8 66.8 66.8 66.8 66.8 66.8 73.6 73.6 73.6 73.6 3.6
Duplexes 1363 10 13.6 13.6 13.6 13.6 13.6 13.6 13.6 13.6 13.6 13.6 13.6 13.6 0.1
Parcel 31-Condotel 318 61 19.4 19.4 19.4 19.4 19.4 19.4 19.4 19.4 19.4 19.4 19.4 19.4 1.2
Parcel 32-Duplex 1363 16 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8 0.3
Parcel 36-Hotel 318 101 32.1 32.1 32.1 32.1 32.1 32.1 32.1 32.1 32.1 32.1 32.1 32.1 3.2
Parcel 37-Townhouses 1363 8 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 10.9 0.1
Parcel 38-Townhouses 1363 23 31.3 31.3 31.3 31.3 31.3 31.3 31.3 31.3 31.3 31.3 31.3 31.3 0.7
Parcel 3-Condominium 1363 12 16.4 16.4 16.4 16.4 16.4 16.4 16.4 16.4 16.4 16.4 16.4 16.4 0.2
Parcel 8-Condominium 1363 42 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2 57.2 2.4

Subtotal 327 269.5 269.5 269.5 269.5 269.5 269.5 269.5 269.5 276.4 276.4 276.4 276.4 11.9

Flow* Population 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

(l/unit/day) (each) Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Skiers 36 700 252 252 252 252 252 252 252 252 252 252 252 252 252
Subtotal 700 252 252 252 252 252 252 252 252 252 252 252 252 252

Flow* Area 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

(l/m2/day) (m2) Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Generation 
(m3/day)

Lizard Creek - Dining 97 54.7 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3
Lizard Creek - Bar 145 40.4 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9
Kelseys - Dining 97 204.4 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8
Kelseys - Bar 145 65 9.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4
Daylodge - Dining 97 358.6 34.8 34.8 34.8 34.8 34.8 34.8 34.8 34.8 34.8 34.8 34.8 34.8 34.8
Daylodge - Bar 145 260.7 37.8 37.8 37.8 37.8 37.8 37.8 37.8 37.8 37.8 37.8 37.8 37.8 37.8
Mean Bean 97 26.8 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6
Gabrielles 97 133.8 13 13 13 13 13 13 13 13.0 13.0 13.0 13.0 13.0 13.0
Powder House Inn 97 232.2 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Bears Den 97 62.4 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1

Subtotal 1439 157.2 157.2 157.2 157.2 157.2 157.2 157.2 157.2 157.2 157.2 157.2 157.2 157.2

1302.3 1302.3 1302.3 1302.3 1302.3 1302.3 1302.3 1337.6 1344.5 1344.5 1344.5 1344.5 1344.5
989 (actual) 811***(actual) 1181 (actual) 1036 (actual) 1058 (actual) 844 (actual) 1095 (actual) 687  (actual) 1043  (actual) 925 (actual) 810 (actual) 792 (actual) 1049  (projected)

*Estimated Wastewater flows from BC Health Act, Sewage Disposal Regulation
**Based on 2005 flow for peak day flows
*** Note that the number does not reflect a true peak as all the data were not available during high flow months
1) 27 units added for Phase 1 Timberlanding in 2018 (Phase 2 units will be added for 2024)

Table 11 - Fernie Alpine Resort Estimated Sewage Generation (m3/day)

Daily Wastewater Flow (m3/day)*
Corrected Daily Peak Flow Projections**

Existing Development

Infill Units

Highline Subdivision

Day Users

Dining Facilites/Bars
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CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 River Pp Spring River T. Coliform E. Coli
1 1.24 1.06 0.22 0.41 0.25 0.14 0.31 0.67 0.40 478 0.125 0.081
2 1.20 1.05 0.23 0.32 0.22 0.35 0.79 0.95 521 0.130 0.102
3 1.27 1.00 0.25 0.22 0.35 291 0.122 0.141
4 0.81 0.78 0.23 0.77 0.35 0.41 673 0.123 0.126
5 0.97 0.64 0.24 0.31 0.39 0.74 0.71 460 0.117 0.107
6 1.09 0.69 0.79 0.39 0.35 0.66 0.72 140 0.118 0.090
7 1.05 0.72 0.40 0.32 0.60 0.34 625 0.137 0.095
8 1.00 0.76 0.13 0.37 0.29 0.45 0.66 175 0.130 0.073
9 1.10 0.67 0.13 0.56 0.34 0.68 0.67 0.77 566 0.122 0.001

10 0.90 0.73 0.31 0.23 0.28 0.23 0.45 273 0.123 0.022
11 1.04 0.71 0.26 0.30 0.31 0.55 0.30 262 0.125 0.084
12 1.20 0.68 0.19 0.13 0.29 0.44 0.72 262 0.476 0.092 < 1 / < 1 < 1 / < 1 WWTP, Maintenance
13 1.23 0.68 0.25 0.23 0.33 0.63 0.70 0.58 321 0.249 0.095
14 1.24 0.56 0.42 0.44 0.37 0.39 0.62 0.39 709 0.180 0.078
15 0.76 0.74 0.32 0.15 0.42 0.62 0.56 13 0.228 0.126
16 0.70 0.67 0.29 0.28 0.50 0.59 0.52 0.60 678 0.185 0.061
17 0.54 0.60 0.24 0.27 0.31 0.24 0.49 35 0.175 0.088
18 0.71 0.54 0.16 0.22 0.34 0.35 0.53 0.33 299 0.166 0.081
19 0.69 0.44 0.23 0.24 0.33 0.48 0.40 0.51 260 0.161 0.088 < 1 / < 1 < 1 / < 1 Pantry, Lizard Cr
20 1.00 0.64 0.26 0.26 0.32 0.49 0.26 0.49 258 0.169 0.111
21 1.01 0.65 0.28 0.19 0.26 0.38 0.57 0.41 295 0.154 0.089
22 1.12 0.61 0.15 0.30 0.23 0.30 0.45 354 0.150 0.087
23 0.84 0.68 0.30 0.57 0.38 0.61 0.65 0.59 634 0.145 0.077
24 0.89 0.61 0.20 0.34 0.04 0.49 0.08 243 0.149 0.073
25 1.04 0.66 0.23 0.25 0.24 0.46 0.56 0.69 197 0.134 0.110
26 1.02 0.72 0.26 0.37 0.30 0.48 0.55 0.58 322 0.139 0.133 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek
27 1.14 0.72 0.20 0.27 0.34 0.61 0.34 0.39 348 0.137 0.138
28 1.15 0.74 0.26 0.41 0.42 0.32 0.65 0.40 575 0.140 0.091
29 1.03 0.76 0.24 0.48 0.50 0.60 0.67 553 0.141 0.132
30 1.08 0.69 0.26 0.22 0.41 0.53 0.65 0.87 320 0.136 0.085
31 1.02 0.71 0.21 0.24 0.40 0.24 0.43 616 0.130 0.106

Average 1.00 0.71 0.26 0.31 0.32 0.37 0.47 0.55 0.58 0.65 0.42 379 0.159 0.092
Median 1.03 0.69 0.24 0.28 0.32 0.38 0.46 0.57 0.65 0.59 0.40 321 0.139 0.090
Total 11756 >1 >1

Snow Creek Pantry

January 2022 Water Report for Fernie Alpine Resort Utilities Corp.

Day

Chlorine Residual (mg/L) Water Usage 

(m3)
Turbidity (NTU) Independent Testing

Reservoir 1 Reservoir 2 New Reservoir River Pump WWTP Shop Tamarack Boomerang Lizard Cr



CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 River Pp Spring River T. Coliform E. Coli
1 0.99 0.64 0.21 0.28 0.36 0.41 0.62 357 0.141 0.113
2 1.12 0.59 0.26 0.34 0.26 0.44 0.59 356 0.139 0.132 <1 / < 1 < 1 / < 1 WWTP, Maintenance
3 1.31 0.76 0.30 0.14 0.39 0.59 0.36 0.42 270 0.138 0.107
4 1.19 0.85 0.21 0.35 0.37 0.07 0.43 0.11 348 0.134 0.096
5 1.34 0.71 0.19 0.11 0.01 0.67 0.71 389 0.130 0.066
6 1.01 0.73 0.21 0.21 0.37 0.41 0.46 0.42 872 0.135 0.103
7 1.17 0.39 0.32 0.16 0.36 0.43 0.40 210 0.117 0.063
8 1.25 0.70 0.20 0.41 0.12 0.34 0.46 0.10 213 0.113 0.065
9 0.95 0.70 0.26 0.11 0.30 0.50 0.39 0.23 401 0.108 0.060 <1 / < 1 < 1 / < 1 Pantry, Lizard Cr

10 0.68 0.59 0.25 0.24 0.25 0.63 0.26 0.41 441 0.119 0.073
11 0.73 0.61 0.27 0.12 0.40 0.32 0.55 0.28 556 0.125 0.178
12 0.86 0.52 0.25 0.39 0.31 0.24 0.53 261 0.118 0.181
13 1.00 0.65 0.11 0.13 0.42 0.51 0.21 0.39 516 0.111 0.126
14 0.86 0.54 0.21 0.19 0.19 0.23 0.22 504 0.112 0.146
15 0.83 0.45 0.23 0.29 0.21 0.48 0.46 0.39 525 0.101 0.112
16 1.25 0.60 0.20 0.30 0.30 0.43 0.53 0.38 442 0.099 0.119 <1 / < 1 < 1 / < 1 Tamarack, Snow Creek
17 1.35 0.65 0.19 0.17 0.29 0.59 0.31 0.54 409 0.102 0.136
18 1.26 0.72 0.21 0.26 0.38 0.34 0.62 0.51 266 0.099 0.141
19 1.25 0.69 0.25 0.36 0.31 0.52 0.41 615 0.101 0.111
20 1.20 0.74 0.20 0.52 0.41 0.43 0.66 0.43 544 0.109 0.159
21 0.96 0.59 0.64 0.34 0.39 0.21 0.43 525 0.109 0.101
22 0.81 0.39 0.38 0.11 0.57 0.68 0.64 0.34 561 0.107 0.207
23 1.34 0.50 0.20 0.11 0.26 0.33 0.14 593 0.109 0.139 <1 / < 1 < 1 / < 1 WWTP, Maintenance
24 1.55 0.59 0.16 0.50 0.37 0.45 0.55 0.42 416 0.116 0.173
25 1.49 0.74 0.28 0.21 0.40 0.48 0.64 0.87 600 0.117 0.080
26 1.34 0.84 0.30 0.34 0.76 0.74 292 0.110 0.070
27 0.86 0.74 0.39 0.71 0.31 0.34 0.60 0.61 600 0.108 0.094
28 1.09 1.07 0.32 1.02 0.29 0.32 0.40 618 0.107 0.062
29
30
31

Average 1.11 0.65 0.26 0.30 0.32 0.32 0.50 0.50 0.42 0.45 0.35 454 0.116 0.115
Median 1.15 0.65 0.24 0.26 0.33 0.33 0.48 0.51 0.39 0.42 0.31 442 0.112 0.112
Total 12700 >1 >1

Lizard Cr Snow Creek Pantry

February 2022 Water Report for Fernie Alpine Resort Utilities Corp.

Day

Chlorine Residual (mg/L) Water Usage 

(m3)
Turbidity (NTU) Independent Testing

Reservoir 1 Reservoir 2 New Reservoir River Pump WWTP Shop Tamarack Boomerang



CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 River Pp Spring River T. Coliform E. Coli
1 0.90 0.57 0.23 0.14 0.22 0.49 0.38 420 0.581 0.090
2 1.04 0.48 0.14 0.33 0.44 0.34 0.41 256 0.342 0.113 < 1 / < 1 < 1 / < 1 Pantry, Lizard Creek
3 1.13 0.41 0.34 0.20 0.36 0.31 0.37 607 0.248 0.105
4 0.70 0.52 0.14 0.31 0.31 0.37 0.42 318 0.817 0.142
5 0.65 0.52 0.29 0.27 0.34 0.44 514 0.150 0.120
6 0.52 0.51 0.34 0.32 0.42 0.47 0.68 168 0.279 0.174
7 0.47 0.43 0.32 0.37 0.34 0.42 386 0.217 0.089
8 0.61 0.46 0.28 0.26 0.36 0.42 0.48 467 0.173 0.140
9 1.00 0.51 0.34 0.22 0.46 0.46 0.48 307 0.151 0.141 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek

10 1.02 0.69 0.10 0.19 0.55 0.51 0.49 227 0.146 0.131
11 1.10 0.72 0.37 0.25 0.42 0.38 0.35 306 0.152 0.093
12 1.24 0.83 0.28 0.34 0.39 0.71 544 0.132 0.098
13 1.07 0.73 0.22 0.48 0.84 0.45 0.57 420 0.128 0.126
14 0.94 0.71 0.34 0.39 0.35 0.66 629 0.120 0.122
15 1.00 0.78 0.31 0.35 0.37 0.66 0.30 564 4.508 0.324
16 0.92 0.73 0.12 0.42 0.15 0.52 67 0.548 0.334 < 1 / < 1 < 1 / < 1 Wastewater, Maintenance
17 0.90 0.55 0.20 0.41 0.49 0.44 0.42 823 0.498 0.115
18 0.87 0.53 0.22 0.39 0.33 0.45 0.43 316 0.180 0.100
19 0.92 0.46 0.18 0.30 0.24 0.41 599 0.160 0.097
20 0.54 0.54 0.20 0.43 0.39 0.49 0.46 430 0.420 0.102
21 0.88 0.60 0.22 0.54 0.21 0.44 452 0.193 0.130
22 0.91 0.71 0.24 0.63 0.56 0.58 0.87 301 0.150 0.136
23 0.98 0.76 0.23 0.42 0.54 0.54 0.63 311 0.175 0.138 < 1 / < 1 < 1 / < 1 Pantry, Lizard Creek
24 0.95 0.80 0.20 0.30 0.47 0.59 0.65 478 0.892 0.107
25 0.93 0.68 0.22 0.52 0.39 0.30 0.78 0.43 446 0.426 0.114
26 0.85 0.73 0.31 0.63 0.38 0.64 0.52 898 0.301 0.130
27 0.84 0.71 0.26 0.54 0.42 0.44 0.49 0.60 100 0.317 0.065
28 0.75 0.69 0.05 0.51 0.55 0.26 0.65 409 0.498 0.092
29 0.52 0.65 0.02 0.45 0.32 0.45 0.46 0.40 54 0.641 0.117
30 0.56 0.61 0.24 0.36 0.24 0.41 0.48 0.34 724 0.428 0.124 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek
31 0.61 0.55 0.22 0.32 0.27 0.52 0.23 0.40 0 0.338 0.207

Average 0.85 0.62 0.23 0.48 0.35 0.30 0.40 0.51 0.44 0.50 0.46 405 0.462 0.133
Median 0.90 0.61 0.23 0.51 0.34 0.31 0.39 0.47 0.47 0.48 0.42 420 0.279 0.120
Total 12541 >1 >1

Tamarack Boomerang Lizard Cr Snow Creek Pantry

March 2022 Water Report for Fernie Alpine Resort Utilities Corp.

Day

Chlorine Residual (mg/L) Water Usage 

(m3)
Turbidity (NTU) Independent Testing

Reservoir 1 Reservoir 2 New Reservoir River Pump WWTP Shop



CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 River Pp Spring River T. Coliform E. Coli
1 0.31 0.62 0.26 0.24 0.29 0.32 0.48 0.39 249 0.257 0.117
2 0.30 0.43 0.46 218 0.138 0.103
3 0.26 0.55 0.31 0.35 0.53 0.61 0.51 0.62 263 0.178 0.115
4 0.46 0.49 0.23 0.20 0.48 0.37 0.61 238 0.110
5 0.96 0.48 0.25 0.22 0.40 0.33 0.45 231 0.178 0.120 < 1 / < 1 < 1 / < 1 Wastewater, Maintenance
6 1.06 0.62 0.19 0.27 0.41 0.38 0.42 0.33 214 0.173 0.100
7 1.28 0.82 0.22 0.36 0.40 0.61 0.60 0.45 232 0.150 0.078
8 0.96 0.94 0.20 0.31 0.31 0.34 0.68 0.56 60 0.189 0.103
9 1.10 0.90 0.24 0.02 0.32 0.84 0.87 429 0.375 0.072

10 0.37 0.55 0.51 0.36 0.81 0.75 494 0.203 0.122
11 0.83 0.75 0.22 0.02 0.10 0.62 0.68 239 0.316 0.073
12 0.99 0.79 0.31 0.16 0.19 0.53 0.73 0.55 229 0.208 0.099
13 1.05 0.94 0.32 0.19 0.28 0.80 0.40 0.29 218 0.123 0.096 < 1 / < 1 < 1 / < 1 Pantry, Lizard Creek
14 1.34 0.97 0.24 0.25 0.41 0.71 0.89 0.82 232 0.118 0.106
15 1.07 1.01 0.34 0.22 0.30 0.37 0.86 0.35 229 0.111 0.125
16 1.11 0.81 0.40 0.46 0.87 0.95 0.95 267 0.106 0.118
17 1.12 1.11 0.38 0.03 0.89 0.98 0.82 0.91 363 0.098 0.071
18 0.69 0.91 0.36 0.23 0.65 0.31 0.79 272 0.111 0.068
19 0.53 0.72 0.24 0.36 0.22 0.65 0.95 174 0.128 0.100
20 0.55 0.64 0.31 0.22 0.36 0.41 0.81 0.50 397 0.099 0.171 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek
21 1.12 0.74 0.27 0.36 0.34 0.68 0.41 0.38 135 0.126 0.064
22 1.41 0.89 0.30 0.33 0.40 0.40 0.59 0.59 165 0.226 0.097
23 1.09 0.76 0.29 0.23 0.30 0.00 231 0.242 0.104
24 0.47 0.67 0.32 0.22 0.27 0.80 0.37 0.60 229 0.304 0.114
25 0.60 0.54 0.22 0.20 0.34 0.36 0.63 0 0.450 0.120
26 0.57 0.68 0.40 0.20 0.52 0.63 0.68 0.61 0 0.522 0.119
27 0.72 0.77 0.37 0.17 0.62 0.54 0 0.550 0.122 < 1 / < 1 < 1 / < 1 Wastewater, Maintenance
28 0.69 0.75 0.35 0.32 0.59 0.65 0.49 0.51 0 0.414 0.121
29 0.61 0.60 0.31 0.28 0.27 0.27 0.62 0.54 0 0.340 0.129
30 0.65 0.49 0.29 0.22 0.44 0.59 0.51 0 0.297 0.123
31

Average 0.84 0.75 0.29 0.25 0.41 0.37 0.60 0.65 0.59 0.62 0.47 200 0.232 0.106
Median 0.90 0.75 0.30 0.23 0.38 0.35 0.58 0.67 0.51 0.60 0.53 229 0.189 0.108
Total 6008 >1 >1

Tamarack Boomerang Lizard Cr Snow Creek Pantry

April 2022 Water Report for Fernie Alpine Resort Utilities Corp.

Day

Chlorine Residual (mg/L) Water Usage 

(m3)
Turbidity (NTU) Independent Testing

Reservoir 1 Reservoir 2 New Reservoir River Pump WWTP Shop



CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 River Pp Spring River T. Coliform E. Coli
1 0.77 0.78 0.30 0.19 0.46 0.63 0.67 0.75 0 0.305 0.119
2 0.57 0.68 0.28 0.16 0.59 0.65 0.64 0 0.340 0.115
3 0.53 0.60 0.31 0.16 0.60 0.70 0.67 0.69 0 0.600 0.116 < 1 / < 1 < 1 / < 1 Lizard Creek, Pantry
4 0.55 0.59 0.29 0.32 0.53 0.47 0.67 275 0.375 0.131
5 0.86 0.58 0.35 0.26 0.38 0.51 0.57 0.48 207 0.280 0.102
6 0.99 0.61 0.39 0.23 0.31 0.55 0.48 0.42 223 0.274 0.222
7 1.28 0.79 0.43 0.56 0.37 0.31 0.58 220 0.185 0.191
8 0.99 0.85 0.26 0.44 0.29 0.54 0.68 0.59 178 0.196 0.070
9 0.79 0.76 0.31 0.22 0.36 0.34 0.65 286 0.163 0.091

10 0.79 0.79 0.29 0.40 0.30 0.37 0.61 0.21 273 0.145 0.083
11 0.85 0.75 0.32 0.39 0.32 0.64 0.63 0.31 14 0.139 0.126 < 1 / < 1 < 1 / < 1 Lizard Creek, Pantry
12 1.07 0.70 0.36 0.40 0.30 0.60 0.65 0.74 445 0.132 0.053
13 1.68 1.12 0.39 0.26 0.34 0.37 0.77 14 0.127 0.077
14 1.28 1.07 0.35 0.33 0.37 0.71 0.71 0.35 1514 0.128 0.061
15 1.07 1.06 0.42 0.28 0.42 1.04 0.84 0.72 59 0.160 0.083
16 0.97 1.02 0.29 0.35 0.32 0.37 1.05 212 0.170 0.093
17 0.87 0.97 0.32 0.26 0.34 0.52 1.05 0.39 0 0.165 0.084
18 0.88 0.89 0.30 0.19 0.36 0.39 0.95 0.42 198 0.165 0.079 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek
19 0.79 0.68 0.35 1.89 0.41 0.90 0.74 0.63 11 0.167 0.299
20 0.81 0.81 0.35 0.35 0.38 0.18 0.81 0.31 136 0.152 0.074
21 0.66 0.81 0.32 0.73 0.35 0.40 0.23 110 0.137 0.084
22 1.24 1.01 0.34 0.22 0.28 0.56 0.51 0.43 408 0.165 0.079
23 1.22 1.00 0.26 0.29 0.37 0.31 0.51 169 0.147 0.055
24 0.86 0.97 0.35 0.21 0.33 0.61 0.77 0.42 133 0.158 0.080
25 0.53 0.73 0.32 0.31 0.57 0.38 0.84 157 0.161 0.059 < 1 / < 1 < 1 / < 1 WWTP, maintenance 
26 0.53 0.73 0.23 0.31 0.27 0.93 0.39 0.46 38 0.205 0.081
27 0.58 0.71 0.26 0.18 0.42 0.23 0.93 0.57 5 0.195 0.381
28 0.57 0.66 0.27 0.21 0.31 0.61 0.79 197 0.176 0.394
29 0.99 0.58 0.30 0.23 0.29 0.66 0.31 0.35 217 0.163 0.940
30 1.01 0.83 0.22 0.27 0.28 0.19 0.66 0 0.154 0.104
31 0.89 0.72 0.37 0.30 0.30 0.37 0.60 0.19 215 0.160 0.084

Average 0.89 0.80 0.32 0.35 0.37 0.36 0.48 0.71 0.61 0.56 0.39 191 0.200 0.149
Median 0.86 0.78 0.32 0.28 0.35 0.36 0.44 0.66 0.65 0.54 0.37 169 0.165 0.084
Total 5914 >1 >1

Tamarack Boomerang Lizard Cr Snow Creek Pantry

May 2022 Water Report for Fernie Alpine Resort Utilities Corp.

Day

Chlorine Residual (mg/L) Water Usage 

(m3)
Turbidity (NTU) Independent Testing

Reservoir 1 Reservoir 2 New Reservoir River Pump WWTP Shop



CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 River Pp Spring River T. Coliform E. Coli
1 0.78 0.97 0.27 0.23 0.28 0.58 0.62 0.31 0 0.148 0.084 < 1 / < 1 < 1 / < 1 Lizard Creek, Pantry
2 0.57 0.71 0.30 0.24 0.76 0.70 0.68 0.52 217 0.149 0.078
3 0.50 0.31 0.20 0.19 0.21 0.22 0.75 0.42 0 0.143 0.082
4 0.56 0.60 0.23 0.14 0.30 0.39 0.65 2124 0.142 0.083
5 0.36 0.51 0.29 0.17 0.27 0.61 0.55 0.44 0 0.134 0.080
6 0.38 0.40 0.19 0.17 0.30 0.30 0.49 211 0.139 0.103
7 0.69 0.52 0.22 0.18 0.27 0.40 0.39 0.46 214 0.152 0.123
8 1.05 0.57 0.28 0.20 0.31 0.42 0.34 0.28 81 0.132 0.079 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek
9 1.19 0.74 0.29 0.12 0.41 0.54 0.59 0.60 130 0.132 0.900

10 0.90 0.80 0.21 0.15 0.38 0.39 0.70 0.29 195 0.231 0.987
11 0.80 0.62 0.19 0.16 0.31 0.49 0.74 246 1.282 0.137
12 0.38 0.50 0.33 0.14 0.49 0.59 0.88 0.38 312 0.872 0.125
13 0.47 0.59 0.21 0.18 0.29 0.21 0.50 437 0.385 0.200
14 0.88 0.69 0.29 0.09 0.30 0.51 0.25 0.16 242 0.879 0.258
15 0.72 0.64 0.28 0.03 0.28 0.33 261 0.496 0.083 < 1 / < 1 < 1 / < 1 Wastewater, Maintenance
16 0.27 0.40 0.21 0.13 0.22 0.22 0.42 0.37 190 0.221 0.088
17 0.77 0.40 0.20 0.14 0.30 0.31 0.34 0.34 202 0.233 0.082
18 0.86 0.54 0.31 0.15 0.29  0.41 0.27 0 0.259 0.082
19 0.91 0.76 0.29 0.11 0.44 0.55 0.32 0.29 210 0.172 0.083
20 0.81 0.76 0.20 0.10 0.42 0.41 0.48 0 0.176 0.083
21 0.84 0.70 0.29 0.24 0.60 0.74 0.76 0.67 184 0.161 0.105
22 0.85 0.83 0.19 0.10 0.45 0 0.156 0.102 < 1 / < 1 < 1 / < 1 Lizard Creek, Pantry
23 0.89 0.72 0.22 0.09 0.39 0.27 0.72 0.65 0 0.151 0.099
24 0.92 0.75 0.26 0.13 0.30 0.42 0.78 0.62 196 0.148 0.083
25 0.83 0.60 0.24 0.16 0.42 0.67 0.75 121 0.151 0.073
26 0.75 0.54 0.20 0.09 0.35 0.70 0.62 0.51 94 0.193 0.090
27 0.63 0.49 0.14 0.12 0.33 0.28 0.72 200 0.160 0.086
28 0.83 0.66 0.16 0.08 0.34 0.87 0.70 337 0.145 0.082
29 0.86 0.67 0.19 0.09 0.22 0.99 244 0.141 0.083
30 1.18 0.75 0.21 0.24 0.40 0.80 0.74 0.72 218 0.141 0.065
31

Average 0.75 0.62 0.24 0.15 0.35 0.32 0.57 0.57 0.60 0.48 0.41 229 0.267 0.156
Median 0.81 0.63 0.22 0.14 0.31 0.31 0.50 0.59 0.62 0.48 0.38 198 0.154 0.084
Total 6866 >1 >1

Lizard Cr Snow Creek Pantry

June 2022 Water Report for Fernie Alpine Resort Utilities Corp.

Day

Chlorine Residual (mg/L) Water Usage 

(m3)
Turbidity (NTU) Independent Testing

Reservoir 1 Reservoir 2 New Reservoir River Pump WWTP Shop Tamarack Boomerang



CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 River Pump Spring River T. Coliform E. Coli
1 1.22 0.80 0.28 0.17 0.62 0.42 0.56 0.72 425 0.136 0.065
2 1.22 0.77 0.20 0.16 0.50 0.72 0.88 252 0.137 0.084
3 1.40 0.96 0.22 0.11 0.42 0.84 0.80 0.72 661 0.136 0.086
4 1.40 0.96 0.18 0.19 0.41 0.62 0.51 263 0.137 0.089
5 0.97 0.62 0.16 0.12 0.50 0.80 0.48 0.72 237 0.141 0.112 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek
6 1.08 0.81 0.21 0.12 0.72 0.61 0.43 239 0.135 0.087 < 1 / < 1 < 1 / < 1 Wastewater, Maintenance
7 1.38 0.94 0.14 0.14 0.34 0.85 0.71 0.91 369 0.132 0.063
8 1.61 0.92 0.02 0.11 0.48 0.18 0.84 0.42 418 0.132 0.060
9 1.61 0.92 0.20 0.08 0.41 0.62 299 0.133 0.092

10 1.16 1.07 0.41 0.07 0.38 0.60 0.58 492 0.129 0.075
11 0.74 0.66 0.03 0.19 0.19 0.22 0.78 116 0.133 0.059
12 0.67 0.64 0.22 0.09 0.36 0.59 0.34 0.46 419 0.133 0.076
13 0.65 0.56 0.17 0.40 0.58 533 0.134 0.058 < 1 / < 1 < 1 / < 1 Lizard Creek, Pantry
14 0.89 0.72 0.11 0.12 0.29 0.51 0.70 0.58 479 0.128 0.080
15 1.09 0.62 0.32 0.09 0.42 0.33 0.40 0.41 479 0.127 0.092
16 1.21 0.60 0.09 0.12 0.30 0.60 0.42 308 0.134 0.078
17 0.64 0.10 0.43 0.19 0.21 630 0.131 0.077
18 1.16 0.62 0.08 0.35 0.39 0.55 511 0.130 0.073
19 0.73 0.72 0.51 0.31 0.38 0.68 0.54 359 0.135 0.070
20 1.43 0.82 0.56 0.38 0.84 0.46 0.52 291 0.139 0.077
21 2.00 0.94 0.44 0.46 0.37 0.57 0.58 0.78 721 0.141 0.079 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek
22 2.20 1.14 0.39 0.50 0.77 0.55 574 0.140 0.059
23 2.20 1.25 0.47 0.59 0.46 0.62 0.68 426 0.133 0.078
24 2.20 1.15 0.53 0.45 0.85 1.09 0.35 478 0.133 0.060
25 2.20 1.23 0.52 0.53 0.52 1.12 0.82 0.76 464 0.129 0.083
26 2.20 0.75 1.03 0.47 0.42 1.04 1.24 0.66 670 0.127 0.075
27 2.20 1.23 0.46 0.51 0.62 1.06 1.21 785 0.132 0.062 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek
28 1.60 1.06 0.57 0.51 0.59 0.50 0.69 621 0.138 0.109
29 1.65 1.07 0.60 0.52 0.55 0.45 1.10 1.11 479 0.145 0.074
30 2.01 1.03 0.31 0.34 0.54 0.62 0.85 0.53 653 0.139 0.082
31 1.95 1.08 0.67 0.39 0.43 0.53 0.66 0.53 864 0.139 0.073

Average 1.44 0.86 0.19 0.30 0.43 0.44 0.67 0.67 0.74 0.72 0.53 468 0.134 0.077
Median 1.40 0.92 0.20 0.17 0.42 0.44 0.62 0.62 0.71 0.72 0.54 478 0.134 0.077
Total 14515 >1 >1

Tamarack Boomerang Lizard Cr Snow Creek Pantry

July 2022 Water Report for Fernie Alpine Resort Utilities Corp.

Day

Chlorine Residual (mg/L) Water Usage 

(m3)
Turbidity (NTU) Independent Testing

Reservoir 1 Reservoir 2 New Reservoir River Pump WWTP Shop



CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 River Pp Spring River T. Coliform E. Coli
1 2.09 0.63 0.59 0.43 0.40 0.93 0.99 0.45 758 0.145 0.067
2 2.14 0.79 0.27 0.40 0.35 0.49 1.00 0.72 819 0.141 0.069
3 2.06 1.02 0.69 0.42 0.46 1.03 0.84 0.74 367 0.147 0.071
4 1.92 0.91 0.39 0.54 0.55 0.61 0.57 1.01 339 0.151 0.074 < 1 / < 1 < 1 / < 1 WWTP, River Pump
5 1.82 0.89 0.61 0.47 0.52 0.62 0.80 0.57 538 0.138 0.092
6 2.20 1.01 0.60 0.54 0.50 0.62 0.64 1.01 603 0.135 0.084
7 2.20 0.81 0.57 0.50 0.43 0.75 0.93 0.61 804 0.148 0.074
8 2.20 2.20 0.93 0.58 0.62 1.02 1.09 1.05 409 0.145 0.083 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek
9 2.20 2.10 0.52 0.51 0.58 0.64 1.02 0.56 863 0.139 0.077

10 2.20 1.09 0.46 0.54 0.51 0.74 0.74 0.69 548 0.134 0.092
11 2.20 1.13 0.55 0.46 0.45 1.23 1.17 0.54 793 0.135 0.076
12 2.20 1.09 0.86 0.45 0.62 1.08 1.21 545 0.136 0.083
13 2.20 1.29 0.43 0.53 0.51 0.58 0.68 0.67 749 0.136 0.078
14 2.20 1.24 0.69 0.61 0.45 0.74 1.26 1.32 629 0.134 0.080
15 2.20 1.20 0.46 0.46 0.43 1.39 1.31 0.55 568 0.133 0.098
16 2.20 1.19 0.61 0.46 0.52 0.64 1.12 573 0.333 0.111
17 2.20 1.22 0.58 0.47 0.55 0.58 0.94 0.58 797 0.137 0.137 < 1 / < 1 < 1 / < 1 WWTP, Shop
18 2.20 1.38 0.70 0.53 0.45 0.53 1.17 0.63 623 0.135 0.093
19 2.20 1.35 0.48 0.52 0.47 1.41 1.35 0.58 663 0.137 0.080
20 2.20 1.08 0.73 0.58 0.53 1.28 0.95 0.90 515 0.136 0.096
21 2.20 1.26 0.91 0.62 0.56 0.79 1.18 0.53 881 0.079
22 2.20 1.36 0.27 0.45 0.51 0.55 0.79 0.67 653 0.091
23 2.20 1.27 0.37 0.58 0.52 0.45 0.73 0.73 859 0.100
24 2.20 1.25 0.54 0.54 0.50 0.89 0.29 0.55 0.70 0.46 365 0.092
25 2.20 1.18 0.89 0.14 0.50 0.66 0.40 0.86 754 0.089 < 1 / < 1 < 1 / < 1 Pantry, Lizard Cr
26 2.20 1.12 0.63 0.49 0.44 0.60 0.60 0.48 302 0.154
27 2.20 1.13 0.58 0.55 0.47 0.62 0.65 783 0.091
28 2.20 0.91 0.37 0.60 0.46 0.60 0.54 0.56 367 0.090
29 2.20 1.23 0.40 0.56 0.52 0.54 0.52 0.69 624 0.095
30 2.20 1.30 0.46 0.60 0.53 0.51 0.56 0.65 686 0.095
31 2.20 0.85 0.30 0.56 0.49 0.52 0.63 0.52 280 0.094 < 1 / < 1 < 1 / < 1 Pantry, Lizard Cr

Average 2.17 1.18 0.56 0.51 0.49 0.70 0.80 0.89 0.83 0.61 615 0.149 0.090
Median 2.20 1.18 0.57 0.53 0.50 0.62 0.70 0.93 0.71 0.58 624 0.137 0.090
Total 19057 >1 >1

Snow Creek Pantry

August 2022 Water Report for Fernie Alpine Resort Utilities Corp.

Day

Chlorine Residual (mg/L) Water Usage 

(m3)
Turbidity (NTU) Independent Testing

Reservoir 1 Reservoir 2 River Pump WWTP Shop Tamarack Boomerang Lizard Cr



CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 River Pp Spring River T. Coliform E. Coli
1 2.20 1.04 0.74 0.53 0.59 0.58 0.52 0.55 751 0.089
2 2.20 0.90 0.65 0.49 0.51 0.52 0.60 0.69 451 0.080
3 2.20 1.00 0.75 0.50 0.44 0.75 0.53 0.56 685 0.091
4 2.20 0.88 0.57 0.49 0.55 0.55 0.67 995 0.098
5 2.20 0.82 0.39 0.65 0.62 0.63 0.56 0.59 310 0.093
6 2.20 0.94 0.32 0.51 0.53 0.50 0.61 794 0.091
7 2.20 0.66 0.70 0.51 0.59 0.50 0.73 359 0.096 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek
8 2.20 0.83 0.39 0.57 0.50 0.67 0.50 0.58 644 0.093
9 2.20 0.71 1.21 0.63 0.51 0.48 0.60 0.65 401 0.079

10 2.20 0.75 0.70 0.52 0.53 0.70 0.49 0.59 532 0.101
11 2.20 0.63 0.55 0.58 0.52 0.51 0.57 0.53 374 0.085
12 2.20 0.62 0.42 0.57 0.50 0.68 0.49 0.60 542 0.095
13 2.20 0.70 0.55 0.48 0.49 0.46 0.54 0.62 385 0.082
14 2.20 0.59 0.66 0.46 0.52 0.44 536 0.095
15 2.20 0.53 0.84 0.44 0.48 0.50 0.42 0.48 251 0.096 < 1 / < 1 < 1 / < 1 WWTP, Shop
16 2.20 0.49 1.21 0.59 0.40 0.42 0.44 0.51 348 0.132
17 2.20 0.56 0.98 0.45 0.38 0.62 0.45 0.46 469 0.079
18 2.20 0.52 0.95 0.68 0.52 0.50 0.85 0.92 620 0.096
19 2.20 0.58 0.68 0.56 0.52 0.50 0.58 287 0.093
20 2.20 0.47 0.72 0.48 0.54 0.50 0.60 321 0.096
21 2.20 0.55 0.86 0.64 0.54 0.56 0.58 0.78 303 0.098 < 1 / < 1 < 1 / < 1 Lizard Cr, Pantry, WWTP
22 2.20 0.45 1.17 0.58 0.66 0.77 0.52 0.53 585 0.101
23 2.20 0.47 0.81 0.78 0.64 0.52 0.55 0.97 240 0.099
24 2.20 0.52 0.76 0.78 0.55 0.58 0.57 0.70 275 0.097
25 2.20 0.60 0.82 0.81 0.60 0.61 0.68 0.75 584 0.094
26 2.20 0.56 0.61 0.72 0.61 0.58 0.60 0.56 346 0.082
27 2.20 0.64 0.51 0.70 0.59 0.62 0.59 0.82 458 0.093
28 2.20 0.62 0.63 0.56 0.64 0.53 0.61 0.63 281 0.417 0.092 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek
29 2.20 0.78 0.86 0.63 0.65 0.59 0.65 0.78 259 0.368 0.109
30 2.20 0.62 0.94 0.74 0.71 0.89 0.61 0.59 555 0.339 0.096

Average 2.20 0.67 0.73 0.60 0.54 0.64 0.52 0.59 0.58 0.71 465 0.094
Median 2.20 0.62 0.71 0.58 0.52 0.62 0.52 0.58 0.58 0.68 426 0.095
Total 13941 >1 >1

Snow Creek Pantry

September 2022 Water Report for Fernie Alpine Resort Utilities Corp.

Day

Chlorine Residual (mg/L) Water Usage 

(m3)
Turbidity (NTU) Independent Testing

Reservoir 1 Reservoir 2 River Pump WWTP Shop Tamarack Boomerang Lizard Cr



CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 River Pp Spring River T. Coliform E. Coli
1 2.20 0.66 0.90 0.67 0.60 0.62 0.65 0.72 246 0.121 0.101
2 2.20 0.65 0.72 0.62 0.65 0.69 0.64 0.70 597 0.130 0.094
3 2.20 0.70 0.80 0.60 0.59 0.63 0.71 0.68 263 0.145 0.097
4 2.20 0.68 0.61 0.62 0.61 0.70 0.63 0.65 241 0.515 0.100
5 2.20 0.73 0.77 0.77 0.68 0.62 0.59 0.77 265 0.212 0.129 < 1 / < 1 < 1 / < 1 WWTP, Shop
6 2.20 0.71 0.57 0.75 0.67 0.75 0.60 0.74 265 0.119 0.115
7 2.20 0.75 1.06 0.63 0.65 0.61 0.70 0.86 520 0.150 0.081
8 2.20 0.83 1.11 0.64 0.68 0.74 0.62 0.70 271 0.130 0.104
9 2.20 0.68 0.97 0.66 0.70 0.63 0.69 0.81 415 0.128 0.092

10 2.20 0.66 0.82 0.69 0.64 0.72 0.64 0.68 326 0.125 0.083
11 2.20 0.76 0.94 0.65 0.65 0.63 0.70 0.76 409 0.119 0.091
12 2.20 0.79 1.12 0.63 0.71 0.64 0.71 1.00 292 0.147 0.141 < 1 / < 1 < 1 / < 1 Pantry, Lizard Cr
13 2.20 0.80 1.38 0.68 0.71 0.90 0.63 0.73 231 0.137 0.117
14 2.20 0.85 1.00 0.80 0.71 0.64 0.89 0.84 255 0.156 0.101
15 2.20 0.89 0.91 0.69 0.69 0.73 0.82 261 0.134 0.100
16 2.20 0.89 0.96 0.78 0.72 0.73 0.79 0.80 317 0.135 0.098
17 2.20 1.00 0.80 0.82 0.75 0.81 0.83 0.80 461 0.146 0.097
18 2.20 1.10 1.00 0.61 0.73 0.88 0.69 0.71 261 0.149 0.100
19 2.20 1.30 1.22 0.68 0.91 0.76 0.88 0.89 249 0.140 0.099 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek
20 2.20 1.21 0.52 0.66 0.62 0.84 0.98 1.18 85 0.136 0.090
21 2.20 1.20 0.94 0.57 0.53 1.12 1.20 0.71 279 0.146 0.091
22 2.20 1.30 0.82 0.53 0.58 1.12 1.13 1.09 179 0.430 0.115
23 2.20 1.28 0.71 0.49 0.49 1.34 0.92 0.80 486 0.174 0.097
24 2.20 1.15 0.80 0.47 0.51 0.79 1.46 0.78 253 0.160 0.102
25 2.20 0.98 0.57 0.39 0.54 1.29 0.72 0.61 234 0.507 0.097
26 2.20 0.90 0.40 0.44 0.58 0.71 1.21 1.03 229 0.317 0.099 < 1 / < 1 < 1 / < 1 WWTP,Shop
27 2.20 0.90 0.85 0.59 0.55 1.04 0.84 0.59 235 0.244 0.101
28 2.20 0.80 0.53 0.58 0.59 0.67 0.97 0.85 240 3.197 0.099
29 2.20 0.76 0.64 0.77 0.56 0.88 0.80 0.67 239 0.597 0.103
30 2.20 0.74 0.83 0.64 0.48 0.80 0.73 0.56 249 0.237 0.102
31 2.20 0.73 0.74 0.48 0.48 0.54 0.74 0.54 243 17.010 0.105

Average 2.20 0.88 0.84 0.63 0.63 0.76 0.83 0.77 0.81 0.74 293 0.845 0.101
Median 2.20 0.80 0.82 0.64 0.64 0.74 0.73 0.72 0.78 0.74 261 0.147 0.100
Total 9096 >1 >1

Snow Creek Pantry

October 2022 Water Report for Fernie Alpine Resort Utilities Corp.

Day

Chlorine Residual (mg/L) Water Usage 

(m3)
Turbidity (NTU) Independent Testing

Reservoir 1 Reservoir 2 River Pump WWTP Shop Tamarack Boomerang Lizard Cr



CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 River Pp Spring River T. Coliform E. Coli
1 2.20 0.80 0.38 0.74 0.48 0.71 0.68 0.64 247 0.248
2 2.20 0.71 0.56 0.45 0.47 0.65 0.50 0.51 0.56 243 0.280 < 1 / < 1 < 1 / < 1 Pantry, Lizard Cr
3 2.20 0.71 0.81 0.67 0.56 0.66 0.75 0.69 247 0.147
4 2.20 0.60 0.79 0.54 0.54 0.69 0.70 0.70 236 0.118
5 2.20 0.61 0.41 0.46 0.36 0.58 0.50 242 0.144
6 2.20 0.57 0.92 0.55 0.44 0.65 0.41 0.42 241 0.182
7 2.20 0.42 0.88 0.50 0.52 0.61 0.61 0.51 241 0.133
8 2.20 0.57 0.48 0.67 0.47 0.57 0.58 246 0.301 0.145
9 2.20 0.79 0.37 0.71 0.50 0.53 0.58 0.67 250 0.252 0.125 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek

10 2.20 0.93 0.36 0.77 0.51 0.59 0.82 0.80 238 0.230 0.114
11 2.20 0.89 1.28 0.70 0.55 0.87 0.61 1.40 241 0.218 0.118
12 1.28 0.82 0.29 0.71 0.50 0.79 0.67 0.61 245 0.211 0.108
13 1.00 0.59 0.41 0.65 0.44 0.71 0.80 0.50 256 0.207 0.108
14 1.04 0.83 0.60 0.60 0.47 0.82 0.56 0.65 246 0.202 0.109
15 2.60 0.97 0.87 0.51 0.54 0.68 0.74 0.63 245 0.197 0.111
16 2.60 0.83 0.90 0.57 0.61 0.70 0.60 0.70 241 0.192 0.108 < 1 / < 1 < 1 / < 1 WWTP, Shop
17 2.20 0.76 0.87 0.70 0.49 0.77 0.67 239 0.188 0.105
18 2.20 0.82 0.58 0.79 0.50 0.74 0.63 0.82 254 0.186 0.107
19 1.66 0.79 0.59 0.54 0.44 0.60 0.55 0.56 245 0.187 0.119
20 1.70 0.88 0.83 0.50 0.50 0.56 0.55 0.62 245 0.184 0.109
21 1.28 0.89 0.40 0.55 0.53 0.72 0.52 0.75 245 0.226 0.106
22 1.20 0.86 0.58 0.68 0.50 0.71 0.77 0.62 250 0.184 0.104
23 1.05 0.78 0.57 0.59 0.48 0.65 0.66 0.59 252 0.196 0.110 < 1 / < 1 < 1 / < 1 Pantry, Lizard Cr
24 0.81 0.89 0.53 0.52 0.64 0.83 0.67 0.94 289 0.181 0.105
25 0.71 0.66 0.46 0.72 0.51 0.61 0.70 0.67 208 0.184 0.105
26 0.88 0.69 0.39 0.57 0.52 0.66 0.63 0.68 248 0.185 0.106
27 1.33 0.71 0.40 0.68 0.56 0.57 0.67 0.64 377 0.186 0.095
28 1.35 0.72 0.63 0.74 0.50 0.59 0.55 0.52 131 0.180 0.110
29 1.49 0.77 0.66 0.67 0.60 0.53 0.64 0.65 252 0.193 0.107
30 1.55 0.81 0.41 0.69 0.47 0.71 0.53 0.54 252 0.182 0.108 < 1 / < 1 < 1 / < 1 Tamarack, Snow Creek
31

Average 1.74 0.76 0.61 0.62 0.51 0.67 0.65 0.62 0.68 0.64 246 0.202 0.126
Median 1.95 0.79 0.58 0.66 0.50 0.67 0.65 0.64 0.63 0.65 245 0.192 0.110
Total 7392 >1 >1

Tamarack Boomerang Lizard Cr Snow Creek Pantry

November 2022 Water Report for Fernie Alpine Resort Utilities Corp.

Day

Chlorine Residual (mg/L) Water Usage 

(m3)
Turbidity (NTU) Independent Testing

Reservoir 1 Reservoir 2 River Pump WWTP Shop



CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 CL2 River Pp Spring River T. Coliform E. Coli
1 1.48 0.88 0.51 0.54 0.50 0.56 0.69 0.71 363 0.181 0.095
2 1.29 0.74 0.67 0.53 0.51 0.73 0.57 0.71 336 0.175 0.103
3 1.68 0.80 0.70 0.52 0.45 0.65 0.64 0.84 195 0.176 0.148
4 1.64 0.82 0.32 0.48 0.64 0.80 0.68 0.64 429 0.181 0.105
5 1.46 0.85 0.37 0.52 0.56 0.67 0.71 0.68 264 0.188 0.105
6 1.66 0.78 0.65 0.60 0.59 0.79 0.67 0.50 258 0.173 0.107
7 1.33 0.76 0.77 0.64 0.61 0.63 0.66 0.77 493 0.167 0.092 < 1 / < 1 < 1 / < 1 WWTP, Shop
8 1.40 0.75 0.63 0.53 0.49 0.62 0.69 0.49 267 0.173 0.093
9 1.53 0.83 0.63 0.51 0.61 0.51 0.63 0.73 300 0.170 0.108
10 1.66 0.82 0.33 0.54 0.64 0.66 0.78 0.73 250 0.172 0.104
11 2.20 0.83 0.48 0.73 0.62 1.23 0.64 0.63 493 0.172 0.094
12 2.20 0.87 0.82 0.53 0.43 0.65 0.56 0.54 416 0.149 0.110
13 2.20 0.77 1.37 0.57 0.64 0.77 0.65 0.71 238 0.222 0.113
14 2.20 0.92 0.83 0.77 0.66 0.67 1.24 0.69 258 0.163 0.110 < 1 / < 1 < 1 / < 1 Pantry, Lizard Cr
15 2.20 0.86 0.43 0.65 0.50 0.71 0.62 0.76 329 0.162 0.101
16 2.20 0.88 0.79 0.58 0.59 0.60 0.70 0.80 557 0.164 0.097
17 2.20 0.86 0.79 0.51 0.56 0.66 0.80 0.73 184 0.162 0.109
18 2.20 0.85 0.87 0.34 0.60 0.81 0.73 0.84 560 0.158 0.094
19 2.20 0.84 0.60 0.37 0.34 0.71 0.67 0.62 343 0.187 0.117
20 1.85 0.83 0.40 0.31 0.32 0.52 0.72 0.52 303 0.149 0.103
21 1.68 0.78 0.75 0.57 0.66 0.60 0.61 0.69 422 0.152 0.098 < 1 / < 1 < 1 / < 1 Tamarack (Snow Creek sample was frozen)
22 1.65 0.85 0.55 0.75 0.37 0.68 0.44 0.37 444 0.153 0.103
23 1.33 0.83 0.55 0.70 0.62 0.62 0.69 0.72 297 0.152 0.099
24 1.20 0.66 0.46 0.67 0.45 0.67 0.65 0.10 734 0.154 0.097
25 0.65 0.65 0.59 0.65 0.48 0.53 0.56 0.69 0.65 701 0.157 0.095
26 1.39 0.70 0.75 0.70 0.60 0.61 0.70 0.78 434 0.150 0.112
27 1.02 0.75 0.75 0.67 0.48 0.68 0.59 0.64 697 0.173
28 1.10 0.29 0.13 0.15 0.15 0.41 0.07 0.15 426 0.143
29 1.21 0.39 0.08 0.61 0.63 0.15 0.12 0.51 431 0.118 < 1 / < 1 < 1 / < 1 WWTP, Shop
30 1.14 0.98 0.13 0.72 0.97 2.50 2.20 944 0.114
31 1.13 1.44 0.13 0.59 1.82 0.15 1.11 455 0.124

Average 1.62 0.80 0.58 0.57 0.58 0.64 0.70 0.78 0.67 0.58 414 0.168 0.109
Median 1.64 0.83 0.60 0.57 0.59 0.63 0.66 0.70 0.69 0.67 416 0.166 0.105
Total 12821 >1 >1

Snow Creek Pantry

December 2022 Water Report for Fernie Alpine Resort Utilities Corp.

Day

Chlorine Residual (mg/L) Water Usage 

(m3)
Turbidity (NTU) Independent Testing

Reservoir 1 Reservoir 2 River Pump WWTP Shop Tamarack Boomerang Lizard Cr



Average Median Average Median Average Median Average Median Average Median Average Median Average Median Average Median Average Median Average Median Average Median Total Average Median Average Median T. Coliform E. Coli
Jan 1.00 1.03 0.71 0.69 0.31 0.28 0.32 0.32 0.37 0.38 0.47 0.46 0.55 0.57 0.58 0.65 0.65 0.59 0.42 0.40 379 321 11756 0.159 0.139 0.092 0.090 >1 >1

Feb 1.11 1.15 0.65 0.65 0.30 0.26 0.32 0.33 0.32 0.33 0.50 0.48 0.50 0.51 0.42 0.39 0.45 0.42 0.35 0.31 454 442 12700 0.116 0.112 0.115 0.112 >1 >1

Mar 0.85 0.90 0.62 0.61 0.48 0.51 0.35 0.34 0.30 0.31 0.40 0.39 0.51 0.47 0.44 0.47 0.50 0.48 0.46 0.42 405 420 12541 0.462 0.279 0.133 0.120 >1 >1

Apr 0.84 0.90 0.75 0.75 0.25 0.23 0.41 0.38 0.37 0.35 0.60 0.58 0.65 0.67 0.59 0.51 0.62 0.60 0.47 0.53 200 229 6008 0.232 0.189 0.106 0.108 >1 >1

May 0.89 0.86 0.80 0.78 0.35 0.28 0.37 0.35 0.36 0.36 0.48 0.44 0.71 0.66 0.61 0.65 0.56 0.54 0.39 0.37 191 169 5914 0.200 0.165 0.149 0.084 >1 >1

June 0.75 0.81 0.62 0.63 0.15 0.14 0.35 0.31 0.32 0.31 0.57 0.50 0.57 0.59 0.60 0.62 0.48 0.48 0.41 0.38 229 198 6866 0.267 0.154 0.156 0.084 >1 >1

July 1.44 1.40 0.86 0.92 0.30 0.17 0.43 0.42 0.44 0.44 0.67 0.62 0.67 0.62 0.74 0.71 0.72 0.72 0.53 0.54 468 478 14515 0.134 0.134 0.077 0.077 >1 >1

Aug 2.17 2.20 1.18 1.18 0.56 0.57 0.51 0.53 0.49 0.50 0.70 0.62 0.80 0.70 0.89 0.93 0.83 0.71 0.61 0.58 615 624 19057 0.149 0.137 0.090 0.090 >1 >1

Sept 2.20 2.20 0.67 0.62 0.73 0.71 0.60 0.58 0.54 0.52 0.64 0.62 0.52 0.52 0.59 0.58 0.58 0.58 0.71 0.68 465 426 13941 N/A N/A 0.094 0.095 >1 >1

Oct 2.20 2.20 0.88 0.80 0.84 0.82 0.63 0.64 0.63 0.64 0.76 0.64 0.83 0.73 0.77 0.72 0.81 0.78 0.74 0.74 293 261 9096 0.845 0.147 0.101 0.100 >1 >1

Nov 1.74 1.95 0.76 0.79 0.61 0.58 0.62 0.66 0.51 0.50 0.67 0.67 0.65 0.65 0.62 0.64 0.68 0.63 0.64 0.65 246 245 7392 0.202 0.192 0.126 0.110 >1 >1

Dec 1.62 1.64 0.80 0.83 0.58 0.60 0.57 0.57 0.58 0.59 0.64 0.63 0.70 0.66 0.78 0.70 0.67 0.69 0.58 0.67 414 416 12821 0.168 0.166 0.109 0.105 >1 >1

Annual 1.40 1.27 0.78 0.77 0.45 0.40 0.46 0.40 0.43 0.41 0.59 0.60 0.64 0.64 0.64 0.65 0.63 0.60 0.53 0.53 363 369 132607 0.267 0.154 0.112 0.097 no no

River Pp Spring River

Fernie Alpine Resort Water Distribution 2022 Summary

Month

Chlorine Residual (mg/L) Water Usage (m3) Turbidity (NTU)
Independent Testing

Reservoir 1 CL2 Reservoir 2 CL2 River Pump CL2 WWTP CL2 Shop CL2 Tamarack CL2 Boomerang CL2 Lizard Creek CL2 Snow Creek CL2 Pantry CL2



TSS mg/L BOD mg/L Total P mg/L

1686535 1011038

1-Jan snow -24 1687023 488 1011546 508 0.551 6.6 2.6 12 23 78 0.59 0.19 35.3

2-Jan cloud -9 1687571 548 1012144 598 0.598 5.5 2.6 8 29 66 0.51 0.17 37.4

3-Jan snow -8 1687825 254 1012411 267 0.494 9.3 7.4 21 39 66 0.55 0.18 37.4

4-Jan cloud -15 1688269 444 1012935 524 0.736 8.2 2.8 23 20 67 0.63 0.21 59.8

5-Jan cloud -22 1688598 329 1013357 422 0.444 11.9 2.7 20 22 72 0.27 0.09 59.8 3.0 2.0 0.124

6-Jan snow -15 1688971 373 1013699 342 0.874 8.5 4.9 16 24 69 0.41 0.13 52.3

7-Jan snow -5 1689320 349 1014184 485 0.580 12.4 6.1 24 23 74 0.71 0.23 52.3

8-Jan cloud -5 1689580 260 1014483 299 0.480 7.9 3.9 12 26 72 0.48 0.16 52.3

9-Jan sun -1 1689981 401 1014930 447 0.470 8 2.8 12 16 74 0.62 0.20 38.2

10-Jan sun -7 1690282 301 1015281 351 0.345 8.7 7.2 10 17 74 0.42 0.14 38.2

11-Jan snow 1 1690545 263 1015520 239 0.525 11 9.4 20 4 74 0.56 0.18 45.7

12-Jan rain 2 1690724 179 1015789 269 0.277 11.1 8.4 29 27 75 0.97 0.32 45.7 3.0 2.0 0.222

13-Jan cloud 1 1691154 430 1016300 511 0.494 14.7 0.8 42 46 52 1.45 0.47 39.8

14-Jan cloud 2 1691687 533 1016894 594 0.238 8.6 17.1 29 38 50 0.32 0.10 54.8

15-Jan sun 2 1692098 411 1017296 402 0.240 5.1 24.4 11 38 62 0.24 0.08 44.8

16-Jan sun -1 1692529 431 1017819 523 0.296 3.6 11 40 67 0.52 0.17 52.3

17-Jan sun 1 1692944 415 1018248 429 0.279 3.4 3.1 8 20 70 0.47 0.15 52.3

18-Jan snow -3 1693215 271 1018583 335 0.209 8.1 11.0 16 27 57 0.47 0.15 49.8

19-Jan sun -13 1693491 276 1018856 273 0.187 8.9 7.4 20 27 62 0.48 0.16 46.1 3.0 2.0 0.109

20-Jan snow -5 1693766 275 1019218 362 0.217 10.9 10.1 26 26 64 0.83 0.27 46.1

21-Jan sun -1 1694093 327 1019615 397 0.204 6.8 7.0 12 33 64 0.76 0.25 53.1

22-Jan sun -5 1694346 253 1019909 294 0.228 7.9 4.0 12 33 66 0.80 0.26 45.7

23-Jan sun -7 1694726 380 1020309 400 0.195 6.8 7.7 12 32 67 0.39 0.13 45.7

24-Jan cloud -5 1695125 399 1020780 471 0.295 9.2 4.8 20 26 55 1.05 0.34 45.7

25-Jan cloud -4 1695469 344 1021108 328 0.325 8.8 6.0 12 7 72 0.83 0.27 52.3

26-Jan cloud -9 1695675 206 1021390 282 0.262 10.1 8.4 22 19 72 0.83 0.27 52.3

27-Jan cloud -4 1695997 322 1021687 297 0.208 7.7 12 30 73 0.43 0.14 52.3

28-Jan cloud -3 1696312 315 1022202 515 0.232 8.7 5.6 24 31 64 0.75 0.24 52.3

29-Jan sun -3 1696626 314 1022535 333 0.264 8.5 8.0 23 33 58 0.70 0.23 49.8

30-Jan cloud -1 1697051 425 1022988 453 0.485 6.9 4.3 12 31 61 1.25 0.41 49.8
31-Jan snow -1 1697377 326 1023394 406 0.709 9.1 3.2 19 18 65 2.00 0.65 49.8
Average -5.4 350 399 0.39 8.5 6.7 18 27 67 0.69 0.22 48.0
Median -4.0 329 400 0.30 8.5 6.0 16 27 67 0.59 0.19 49.8

Total 10842 12356 N/A 262.9 193.7 550 N/A N/A N/A N/A 1488.6

EQ Tank 
% Full 

SD Tank 
% Full

Date Weather
Temp. 

(oc)

Total 
Influent 

Flow (m3)

Daily 
Influent 

flow (m3)

Lab ResultTotal 
Effluent 

Flow

Effluent 

Flow (m3)
TSS 

(mg/L)

Solids 
Bagged 

(m3)

Wasting 

(m3)
Bags 

Rem'd
P-OPO4 
(mg/L)

PAC L/day
PO4 

(mg/L)

January 2022 WWTP Monthly Report



TSS mg/L BOD mg/L Total P mg/L

1697377 1023394

1-Feb cloud -11 1697760 383 1023819 425 0.186 8.3 1.9 20 11 65 0.28 0.09 59.8

2-Feb sun -25 1697992 232 1024137 318 0.219 10 1.0 20 12 65 0.26 0.08 56.4

3-Feb sun -18 1698242 250 1024452 315 0.207 9.7 5.1 14 28 63 0.38 0.12 41.5

4-Feb rain -4 1698508 266 1024768 316 0.284 8.2 1.0 11 36 64 0.65 0.21 35.3

5-Feb sun -1 1698816 308 1025108 340 0.355 5.8 1.6 12 28 65 0.57 0.19 46.9

6-Feb cloud 0 1699217 401 1025579 471 0.489 7.3 0.4 10 24 65 0.95 0.31 46.9

7-Feb cloud -1 1699588 371 1025950 371 0.455 10.5 1.8 29 21 66 0.88 0.29 46.9

8-Feb sun 0 1699919 331 1026352 402 0.645 4.3 3.3 4 5 64 1.10 0.36 46.9

9-Feb cloud 2 1700126 207 1026558 206 0.450 6.3 1.7 20 21 65 0.67 0.22 35.3

10-Feb cloud 3 1700368 242 1026886 328 0.620 5.9 2.4 12 38 44 0.70 0.23 35.3

11-Feb sun 1 1700942 574 1027333 447 0.469 5.2 1.1 12 42 43 0.86 0.28 35.3

12-Feb sun -3 1701220 278 1027806 473 0.497 5.1 2.6 12 43 44 1.41 0.46 35.3

13-Feb cloud -6 1701516 296 1028212 406 0.320 7.7 2.0 15 38 45 0.69 0.23 57.7

14-Feb cloud -6 1701906 390 1028619 407 0.280 8.2 2.0 16 35 44 0.54 0.18 57.7

15-Feb cloud -1 1702292 386 1029038 419 0.350 7.7 2.1 15 27 48 0.72 0.23 44.8

16-Feb cloud -1 1702588 296 1029380 342 0.250 7.6 2.9 16 21 49 0.65 0.21 44.8

17-Feb cloud 0 1702875 287 1029789 409 0.234 8.7 3.0 16 20 48 0.37 0.12 44.8

18-Feb sun 4 1703190 315 1030141 352 0.205 12 5.3 28 37 46 0.39 0.13 44.8

19-Feb cloud 4 1703552 362 1030501 360 0.278 7.2 2.5 12 38 47 0.84 0.27 48.6

20-Feb snow -3 1704099 547 1031164 663 0.357 8.2 2.0 15 43 51 1.01 0.33 66.0

21-Feb sun -16 1704620 521 1031735 571 0.790 9.2 3.2 17 37 54 0.90 0.29 68.9

22-Feb sun -20 1705123 503 1032257 522 0.650 6.8 3.4 14 18 54 0.79 0.26 68.9

23-Feb sun -24 1705471 348 1032697 440 0.343 10.5 4.2 18 20 56 0.59 0.19 54.8 3.0 2.0 0.171

24-Feb sun -11 1705848 377 1033139 442 0.232 8.8 3.8 15 30 55 0.24 0.08 54.8

25-Feb cloud -11 1706198 350 1033549 410 0.230 6.5 6.3 18 28 58 0.24 0.08 54.8

26-Feb cloud -8 1706549 351 1033936 387 0.217 6.3 1.5 29 62 0.30 0.10 54.8

27-Feb snow -2 1706861 312 1034267 331 0.273 7.6 2.0 11 28 64 0.62 0.20 52.3

28-Feb snow 0 1707224 363 1034648 381 0.240 8.3 1.9 20 22 61 0.73 0.24 52.3

Average -5.6 352 402 0.36 7.8 2.6 16 28 56 0.65 0.21 49.7
Median -2.5 349 404 0.30 7.7 2.1 15 28 56 0.66 0.22 47.7

Total 9847 11254 217.9 72.0 422 1392.3

Solids 
Bagged 

(m3)

Wasting 

(m3)
P-OPO4 
(mg/L)

PAC L/day
Lab Result

Date Weather
Temp. 

(oc)

Total 
Influent 

Flow (m3)

Bags 
Rem'd

EQ Tank 
% Full 

SD Tank 
% Full

PO4 

(mg/L)

February 2022 WWTP Monthly Report
Daily 

Influent 

flow (m3)

Total 
Effluent 

Flow

Effluent 

Flow (m3)
TSS 

(mg/L)



TSS mg/L BOD mg/L Total P mg/L

1707224 1034648

1-Mar rain 1 1707537 313 1035058 410 0.275 9 2.3 24 30 41 1.60 0.52 52.3

2-Mar cloud 2 1708105 568 1035736 678 0.300 8.5 3.0 21 46 41 1.37 0.45 52.3

3-Mar snow -1 1708678 573 1036375 639 0.245 6.3 1.6 15 37 41 0.89 0.29 52.3

4-Mar cloud -3 1709181 503 1036962 587 0.208 2.3 4.0 6 43 47 0.58 0.19 52.3

5-Mar cloud -4 1709725 544 1037563 601 0.205 6.6 2.7 11 26 51 0.52 0.17 52.3

6-Mar cloud -5 1710077 352 1038083 520 0.184 4.6 0.6 9 32 53 1.05 0.34 52.3

7-Mar cloud -2 1710450 373 1038490 407 0.240 7.2 1.3 11 21 54 0.36 0.12 52.3

8-Mar cloud -5 1710903 453 1038835 345 0.187 8.4 1.2 13 17 65 0.70 0.23 52.3

9-Mar sun -17 1711210 307 1039141 306 0.220 8.4 1.6 14 21 63 0.69 0.23 38.2

10-Mar cloud -13 1711493 283 1039537 396 0.224 7.6 2.8 13 23 65 0.23 0.08 38.2

11-Mar cloud -6 1711814 321 1039921 384 0.248 1.6 1.5 2 33 65 0.23 0.08 38.2

12-Mar cloud 3 1712157 343 1040264 343 0.272 4.4 0.7 5 38 69 0.35 0.11 38.2

13-Mar cloud -3 1712512 355 1040702 438 0.438 5.1 0.9 12 40 69 1.51 0.49 38.2

14-Mar rain 3 1712948 436 1041163 461 0.283 7.4 0.4 22 41 56 1.08 0.35 27.8

15-Mar snow 0 1713379 431 1041620 457 0.275 6.3 0.2 10 39 50 0.82 0.27 27.8

16-Mar cloud 0 1714113 734 1042412 792 0.314 6.5 4.3 12 32 52 0.83 0.27 27.8

17-Mar cloud 5 1714600 487 1043003 591 0.276 5.2 2.4 10 8 54 0.54 0.18 27.8

18-Mar rain 2 1714859 259 1043306 303 0.215 5.1 2.0 9 25 56 0.34 0.11 27.8

19-Mar cloud 1 1715231 372 1043734 428 0.261 5.6 0.2 12 37 58 0.43 0.14 38.6

20-Mar cloud -1 1715763 532 1044346 612 0.377 6 3.4 9 45 60 1.26 0.41 38.6

21-Mar cloud 1 1716293 530 1044907 561 0.333 5.4 1.8 7 33 60 0.68 0.22 53.1

22-Mar sun 2 1716740 447 1045420 513 0.365 6.6 0.6 11 22 63 0.66 0.22 38.2

23-Mar cloud 3 1717153 413 1045947 527 0.407 6.9 1.1 9 19 63 0.95 0.31 38.2

24-Mar cloud 0 1717531 378 1046347 400 0.352 5.2 1.0 15 39 69 0.78 0.25 38.2

25-Mar sun 2 1718130 599 1047065 718 0.334 5 1.6 12 44 46 0.57 0.19 50.2

26-Mar sun 7 1718721 591 1047739 674 0.385 4.9 2.4 12 23 41 0.90 0.29 50.2

27-Mar sun -2 1719142 421 1048179 440 0.299 6.4 2.2 12 18 45 0.63 0.21 50.2

28-Mar cloud 2 1719578 436 1048736 557 0.264 4.9 1.0 12 32 47 0.67 0.22 50.2

29-Mar sun 2 1719957 379 1049114 378 0.271 6.6 3.5 12 37 48 0.62 0.20 50.2

30-Mar sun 7 1720418 461 1049693 579 0.238 6.2 1.9 12 47 49 0.54 0.18 50.2 3.0 2.0 0.149
31-Mar sun 3 1720827 409 1050152 459 0.303 10.2 2.4 22 31 51 0.53 0.17 50.2
Average -0.5 439 500 0.28 6.1 1.8 12 32 55 0.74 0.24 43.4
Median 1.0 431 461 0.28 6.3 1.6 12 32 54 0.67 0.22 50.2

Total 13603 15504 190.4 56.6 376 1344.6

Solids 
Bagged 

(m3)

Wasting 
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March 2022 WWTP Monthly Report
Daily 
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TSS mg/L BOD mg/L Total P mg/L

1720827 1050152

1-Apr sun 7 1721285 458 1050637 485 0.229 6.3 3.6 11 21 52 0.40 0.13 39.2

2-Apr cloud 2 1721647 362 1051094 457 0.223 0.4 1.7 23 55 0.27 0.09 44.1

3-Apr cloud -1 1722002 355 1051490 396 0.344 6.1 0.0 10 22 58 0.51 0.17 4.9

4-Apr rain 2 1722409 407 1051930 440 0.308 7.1 2.4 12 4 59 0.62 0.20 44.1

5-Apr snow 2 1722704 295 1052317 387 0.228 7.6 5.0 20 34 45 0.43 0.14 44.1 3.0 2.5 0.078

6-Apr sun -3 1722955 251 1052623 306 0.195 4.5 1.1 12 27 46 0.20 0.07 44.1

7-Apr sun 1 1723276 321 1052988 365 0.224 1.8 0.0 22 48 0.18 0.06 39.2

8-Apr sun 6 1723578 302 1053329 341 0.250 0 2.1 19 51 0.20 0.07 34.3

9-Apr cloud 1 1723854 276 1053649 320 0.273 0 1.2 25 56 0.36 0.12 29.4

10-Apr cloud 0 1724174 320 1054000 351 0.288 6.4 0.0 12 22 59 0.61 0.20 34.3

11-Apr sun -4 1724498 324 1054404 404 0.200 5.4 1.3 12 17 57 0.53 0.17 34.3

12-Apr cloud -5 1724719 221 1054648 244 0.225 4.8 1.0 12 17 58 0.00 24.5

13-Apr sun 4 1724913 194 1054893 245 0.272 4.8 1.3 12 14 46 0.43 0.14 29.4 3.0 2.0 0.112

14-Apr sun -6 1725198 285 1055179 286 0.219 0 3.4 19 36 0.43 0.14 19.6

15-Apr sun -4 1725395 197 1055406 227 0.228 4.4 0.4 12 23 39 0.35 0.11 24.5

16-Apr sun -1 1725648 253 1055699 293 0.213 0.8 3.1 25 39 0.59 0.19 19.6

17-Apr sun 1 1725947 299 1056036 337 0.222 0 2.9 12 25 43 0.64 0.21 29.4

18-Apr sun -4 1726198 251 1056316 280 0.277 3.3 0.8 17 46 0.55 0.18 19.6

19-Apr snow 0 1726392 194 1056591 275 0.182 2 0.5 19 47 0.57 0.19 24.5

20-Apr sun -3 1726599 207 1056800 209 0.319 2.6 0.4 19 51 0.63 0.21 24.5 3.0 2.0 0.134

21-Apr cloud 1 1726825 226 1057086 286 0.172 1 0.1 16 52 0.71 0.23 24.5

22-Apr sun 5 1727016 191 1057286 200 0.247 0 0.9 19 53 0.61 0.20 24.5

23-Apr cloud 4 1727225 209 1057567 281 2.560 0 1.8 21 55 0.57 0.19 29.4

24-Apr sun 4 1727437 212 1057793 226 0.234 0 0.3 23 48 0.50 0.16 24.5

25-Apr cloud 8 1727669 232 1058095 302 0.222 4.3 0.0 12 17 42 0.75 0.24 19.6

26-Apr rain 3 1727890 221 1058323 228 0.279 3.5 0.1 12 9 42 0.75 0.24 24.5

27-Apr sun 7 1728115 225 1058632 309 0.216 1.5 0.0 19 41 0.58 0.19 29.4 3.0 2.0 0.187

28-Apr sun 7 1728311 196 1058834 202 0.298 0 0.1 21 42 0.77 0.25 24.5

29-Apr sun 1 1728528 217 1059104 270 0.267 0 0.0 13 44 0.00 24.5

30-Apr sun 4 1728711 183 1059299 195 0.364 3.9 0.4 12 16 46 0.82 0.27 24.5
0.00 0.0

Average 1.3 263 305 0.33 2.8 1.2 12 20 49 0.52 0.16 28.6
Median 1.0 242 290 0.23 2.3 0.9 12 19 48 0.56 0.18 24.5

Total 7884 9147 82.5 35.9 173 857.5
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April 2022 WWTP Monthly Report

PAC L/day
Lab Result



TSS mg/L BOD mg/L Total P mg/L

1728711 1059299

1-May Cloud 4 1728888 177 1059513 214 0.218 2.6 0.5 6 15 46 0.81 0.26 24.5

2-May cloud 5 1729058 170 1059749 236 0.365 3.8 0.6 12 14 46 1.41 0.46 19.6

3-May sun 8 1729224 166 1059949 200 0.234 5.3 11 10 47 0.89 0.29 34.3 3.0 2.0 0.244

4-May cloud 5 1729399 175 1060123 174 0.324 3.4 8 4 44 0.69 0.23 39.2

5-May rain 8 1729566 167 1060389 266 0.237 8 44 0.71 0.23 39.2

6-May cloud 6 1729727 161 1060562 173 0.333 23 46 0.78 0.25 34.3

7-May rain 5 1729937 210 1060856 294 0.315 2.1 29 52 0.75 0.24 34.3

8-May rain 2 1730152 215 1061091 235 0.448 1.2 28 52 0.73 0.24 29.4

9-May snow 1 1730422 270 1061396 305 0.323 28 56 1.09 0.36 34.3

10-May cloud 4 1730702 280 1061670 274 0.484 1.7 5.0 5 22 60 1.19 0.39 34.3

11-May sun 11 1730955 253 1062023 353 0.690 18 50 1.35 0.44 29.4

12-May sun 14 1731203 248 1062230 207 0.196 13 54 0.98 0.32 83.3

13-May snow 3 1731332 129 1062419 189 0.146 2.4 2.3 7 14 60 0.91 0.30 29.4

14-May sun 6 1731541 209 1062631 212 0.185 1.9 0.9 5 20 43 0.13 0.04 44.1

15-May Cloud 6 1731745 204 1062865 234 0.162 1 4.9 17 44 0.42 0.14 24.5

16-May Cloud 11 1731926 181 1063097 232 0.267 4.0 11 48 0.41 0.13 34.3

17-May Cloud 9 1732069 143 1063285 188 0.180 3.4 0.1 12 17 51 0.22 0.07 29.4

18-May Cloud 4 1732218 149 1063421 136 0.292 0.9 2.9 18 49 0.24 0.08 19.6

19-May Cloud 6 1732426 208 1063684 263 0.208 23 53 0.26 0.08 14.7

20-May Cloud 6 1732647 221 1063889 205 0.307 17 54 0.30 0.10 14.7

21-May sun 9 1732882 235 1064193 304 0.204 20 58 0.29 0.09 19.6

22-May sun 11 1733117 235 1064423 230 0.235 23 57 0.35 0.11 19.6

23-May sun 11 1733299 182 1064665 242 0.264 2.8 2.2 8 26 58 0.40 0.13 14.7

24-May sun 8 1733539 240 1064892 227 0.543 1.7 3.7 4 10 60 0.62 0.20 14.7

25-May Cloud 9 1733753 214 1065126 234 0.272 2.9 11 50 0.34 0.11 19.6

26-May Cloud 8 1733926 173 1065306 180 0.352 10 51 0.51 0.17 9.8

27-May rain 9 1734095 169 1065566 260 0.224 9 53 0.59 0.19 19.6

28-May Cloud 12 1734330 235 1065821 255 0.261 24 55 0.60 0.20 19.6

29-May Cloud 7 1734505 175 1066015 194 0.241 0.4 21 62 0.49 0.16 14.7

30-May Cloud 13 1734752 247 1066261 246 0.769 1.7 10 10 64 2.00 0.65 9.8
31-May sun 14 1734894 142 1066454 193 0.181 2.8 8 10 64 0.75 0.24 34.3
Average 7.6 199 231 0.31 2.4 2.4 8 17 53 0.68 0.22 27.2
Median 8.0 204 232 0.26 2.3 2.3 8 17 52 0.62 0.20 24.5

Total 6183 7155 33.4 35.7 96 842.8
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TSS mg/L BOD mg/L Total P mg/L

1734894 1066454

1-Jun sun 10 1735004 110 1066588 134 0.332 2 65 2.65 0.86 19.6

2-Jun cloud 15 1735113 109 1066764 176 0.176 10 67 0.68 0.22 19.6

3-Jun cloud 14 1735235 122 1066883 119 0.205 15 69 0.12 0.04 14.7

4-Jun rain 12 1735388 153 1067048 165 0.185 13 70 0.23 0.08 19.6

5-Jun cloud 12 1735538 150 1067214 166 0.258 13 72 0.72 0.23 19.6

6-Jun rain 7 1735707 169 1067403 189 0.188 1.5 4.7 20 76 0.70 0.23 24.5

7-Jun rain 12 1735891 184 1067690 287 0.626 2.3 6.5 8 22 78 0.44 0.14 19.6

8-Jun rain 7 1736101 210 1067923 233 0.202 1.3 1.8 20 60 0.32 0.10 19.6

9-Jun sun 8 1736307 206 1068133 210 1.680 2.2 0.3 8 22 61 0.54 0.18 19.6

10-Jun cloud 8 1736554 247 1068472 339 0.200 1.6 0.2 4 49 63 0.40 0.13 19.6

11-Jun rain 10 1736856 302 1068789 317 1.270 26 64 4.88 1.59 19.6

12-Jun cloud 8 1737346 490 1069202 413 0.794 20 66 1.66 0.54 24.5

13-Jun rain 10 1737746 400 1069616 414 0.686 8 67 1.65 0.54 14.7

14-Jun rain 4 1738105 359 1070054 438 0.327 0.9 0.9 33 69 1.74 0.57 14.7

15-Jun cloud 7 1738579 474 1070700 646 0.281 11 71 0.84 0.27 19.6 3.0 2.0 0.321

16-Jun cloud 7 1738808 229 1070890 190 0.336 19 71 0.92 0.30 29.4

17-Jun cloud 18 1738997 189 1071206 316 0.237 1.8 2.7 22 72 0.71 0.23 39.2

18-Jun sun 10 1739232 235 1071428 222 0.199 27 46 0.80 0.26 49.0

19-Jun sun 15 1739565 333 1071846 418 0.372 21 48 0.37 0.12 39.2

20-Jun sun 12 1739692 127 1071960 114 0.209 1.1 8.8 8 21 50 0.85 0.28 19.6

21-Jun cloud 10 1739842 150 1072263 303 0.187 21 52 0.41 0.13 24.5

22-Jun cloud 17 1740126 284 1072502 239 0.168 17 54 0.50 0.16 73.5

23-Jun sun 15 1740304 178 1072654 152 0.173 10 76 0.05 0.02 14.7

24-Jun cloud 15 1740480 176 1072825 171 0.190 25 62 0.19 0.06 19.6

25-Jun sun 17 1740728 248 1073096 271 0.230 3 2.5 12 24 56 0.96 0.31 9.8

26-Jun sun 24 1741044 316 1073515 419 0.200 18 58 0.61 0.20 34.3

27-Jun sun 20 1741229 185 1073718 203 0.257 7 59 0.21 0.07 14.7

28-Jun sun 20 1741428 199 1073890 172 0.204 18 63 0.39 0.13 29.4

29-Jun cloud 14 1741672 244 1074152 262 0.249 13 66 0.11 0.04 29.4

30-Jun sun 13 1741893 221 1074363 211 0.225 3.6 5.0 8 8 67 0.07 0.02 24.5

Average 12.4 233 264 0.36 1.9 3.3 8 19 64 0.82 0.27 24.7
Median 12.0 208 228 0.23 1.7 2.6 8 20 66 0.58 0.19 19.6

Total 6999 7909 19.3 33.4 48 739.9
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TSS mg/L BOD mg/L Total P mg/L

1741893 1074363

1-Jul sun 18 1742136 243 1074692 329 0.264 1.4 3.3 4 34 69 0.26 0.08 24.5

2-Jul sun 19 1742454 318 1074995 303 0.267 43 71 0.60 0.20 34.3

3-Jul rain 14 1742897 443 1075507 512 0.650 42 73 1.03 0.34 53.9

4-Jul cloud 15 1743274 377 1075865 358 0.215 1.8 1.5 8 18 68 0.34 0.11 44.1

5-Jul sun 16 1743513 239 1076207 342 0.455 1.6 6.0 4 34 56 0.40 0.13 19.6

6-Jul cloud 10 1743801 288 1076467 260 0.151 2 1.7 37 46 0.31 0.10 49.0

7-Jul sun 21 1744084 283 1076772 305 0.245 1.1 4.7 27 48 0.41 0.13 34.3

8-Jul sun 21 1744365 281 1077056 284 0.163 7.2 23 52 0.23 0.08 34.3

9-Jul sun 22 1744620 255 1077366 310 0.285 26 56 0.32 0.10 29.4

10-Jul cloud 20 1744926 306 1077692 326 0.437 29 59 0.50 0.16 44.1

11-Jul sun 28 1745207 281 1078075 383 0.660 19 61 0.37 0.12 29.4

12-Jul sun 27 1745502 295 1078394 319 0.281 13 62 0.31 0.10 39.2

13-Jul cloud 20 1745755 253 1078678 284 0.654 4 65 0.90 0.29 29.4

14-Jul sun 25 1745982 227 1078843 165 0.183 20 87 0.82 0.27 39.2 3.0 2.0 0.144

15-Jul sun 27 1746246 264 1079148 305 0.319 16 85 0.30 0.10 34.3

16-Jul sun 14 1746489 243 1079374 226 0.242 22 73 0.41 0.13 24.5

17-Jul sun 25 1746895 406 1079823 449 0.793 25 68 1.02 0.33 29.4

18-Jul cloud 16 1747239 344 1080154 331 0.457 22 70 0.46 0.15 34.3

19-Jul sun 13 1747427 188 1080447 293 0.646 4 2.0 12 12 70 24.5

20-Jul sun 13 1747628 201 1080614 167 0.300 3 21 76 0.52 0.17 4.9

21-Jul sun 15 1747890 262 1080904 290 0.421 4.7 1.9 26 80 0.43 0.14 31.9

22-Jul cloud 21 1748230 340 1081248 344 0.340 3.8 3.2 23 81 0.51 0.17 31.9

23-Jul sun 13 1748516 286 1081567 319 0.388 4.6 4.0 19 82 0.70 0.23 39.2

24-Jul sun 13 1748797 281 1081892 325 0.281 2.7 1.4 13 83 0.69 0.23 24.5

25-Jul cloud 17 1749094 297 1082192 300 0.850 3.8 0.8 8 22 87 0.85 0.28 24.5

26-Jul sun 16 1749403 309 1082560 368 0.745 4.4 0.1 10 22 87 1.14 0.37 24.5

27-Jul sun 17 1749733 330 1082956 396 0.525 3.2 2.7 28 85 39.2

28-Jul sun 17 1750048 315 1083296 340 0.771 3.2 0.6 40 31 69 49.0

29-Jul sun 16 1750408 360 1083636 340 4.210 3.6 1.0 12 27 69 1.39 0.45 88.2

30-Jul sun 12 1750759 351 1084029 393 1.260 3.6 2.4 8 28 70 0.44 0.14 49.0
31-Jul cloud 16 1751214 455 1084419 390 1.050 4.2 0.2 16 99 0.89 0.29 49.0
Average 18.0 301 324 0.60 3.2 2.5 12 24 71 0.59 0.19 35.7
Median 17.0 288 325 0.42 3.4 2.0 8 23 70 0.48 0.16 34.3

Total 9321 10056 56.7 44.7 106 1107.4
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July 2022 WWTP Monthly Report
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TSS mg/L BOD mg/L Total P mg/L

1751214 1084419

1-Aug sun 1751602 388 1084861 442 0.745 5.1 24 98 0.52 0.17 49.0

2-Aug sun 18 1751921 319 1085250 389 0.904 2.1 40 95 0.61 0.20 44.1

3-Aug sun 17 1752296 375 1085575 325 0.416 3.1 0.4 41 88 0.23 0.08 24.5

4-Aug cloud 18 1752685 389 1086018 443 0.769 3.5 0.7 20 31 90 0.49 0.16 44.1

5-Aug cloud 8 1753106 421 1086399 381 0.363 2.7 1.9 30 8 90 0.38 0.12 39.2

6-Aug cloud 10 1753415 309 1086717 318 0.827 4.5 2.2 30 10 90 0.51 0.17 39.2

7-Aug sun 18 1753789 374 1087095 378 0.348 4.1 1.4 1 83 0.52 0.17 34.3

8-Aug sun 14 1754004 215 1087334 239 0.480 5.6 2.1 17 19 83 0.45 0.15 39.2

9-Aug sun 16 1754305 301 1087702 368 0.245 1.1 34 83 0.40 0.13 29.4

10-Aug cloud 14 1754607 302 1087994 292 0.455 4 3.3 42 73 0.47 0.15 34.3

11-Aug sun 15 1754981 374 1088396 402 0.296 3.4 2.2 8 41 73 0.79 0.26 24.5

12-Aug sun 15 1755298 317 1088750 354 0.552 3.3 9.3 7 40 75 0.78 0.25 34.3

13-Aug sun 13 1755650 352 1089094 344 0.254 4 6.9 12 37 78 0.62 0.20 24.5

14-Aug sun 17 1756013 363 1089452 358 0.529 5.7 2.2 38 73 1.08 0.35 34.3

15-Aug sun 12 1756358 345 1089834 382 0.276 3.9 2.7 7 28 73 0.80 0.26 29.4

16-Aug sun 18 1756735 377 1090205 371 0.480 0.9 1.9 17 75 0.77 0.25 29.4

17-Aug sun 15 1757077 342 1090595 390 0.325 3.3 3.1 10 71 0.70 0.23 19.6

18-Aug sun 16 1757389 312 1090900 305 0.518 3.6 2.9 35 15 73 0.68 0.22 34.3

19-Aug sun 17 1757649 260 1091198 298 0.266 2.9 4.2 23 75 0.49 0.16 29.4

20-Aug cloud 19 1757925 276 1091519 321 0.531 3.6 4.4 26 33 76 0.77 0.25 29.4

21-Aug clear 14 1758204 279 1091808 289 0.304 3.2 3.9 12 39 79 0.60 0.20 29.4

22-Aug clear 13 1758484 280 1092133 325 0.623 3.4 4.4 15 46 80 0.94 0.31 39.2

23-Aug clear 15 1758764 280 1092450 317 0.361 3.8 1.6 61 75 0.80 0.26 19.6

24-Aug clear 18 1759127 363 1092812 362 0.730 3.1 2.9 18 51 75 1.10 0.36 24.5 3.0 2.0 0.317

25-Aug cloud 17 1759479 352 1093183 371 0.746 4.2 3.1 14 35 76 1.09 0.36 19.6

26-Aug cloud 13 1759770 291 1093463 280 0.906 3.3 4.0 20 36 79 0.84 0.27 24.5

27-Aug cloud 13 1760068 298 1093943 480 0.570 3.9 37 81 1.30 0.42 39.2

28-Aug cloud 5 1760309 241 1094172 229 1.820 4.8 3.3 13 45 83 1.18 0.38 19.6

29-Aug sun 7 1760587 278 1094444 272 0.556 3.6 43 86 1.20 0.39 29.4

30-Aug sun 8 1760887 300 1094785 341 0.562 1.7 1.0 47 73 1.07 0.35 29.4
31-Aug sun 9 1761155 268 1095075 290 0.661 1.6 1.6 42 74 0.73 0.24 29.4
Average 14.1 321 344 0.56 3.4 3.0 18 33 80 0.74 0.24 31.3
Median 15.0 312 344 0.53 3.5 2.9 16 37 78 0.73 0.24 29.4

Total 9941 10656 103.1 81.5 284 970.2
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TSS mg/L BOD mg/L Total P mg/L

1761155 1095075

1-Sep sun 14 1761423 268 1095433 358 0.928 1.5 9.6 45 75 0.87 0.28 19.6

2-Sep sun 12 1761703 280 1095709 276 0.325 3.4 3.2 42 79 0.26 0.08 29.4

3-Sep smoke 12 1761971 268 1096013 304 0.631 3.1 46 81 0.22 0.07 29.4

4-Sep sun 16 1762293 322 1096367 354 0.323 57 82 0.40 0.13 34.3

5-Sep sun 15 1762644 351 1096698 331 1.320 0.6 53 94 1.41 0.46 29.4

6-Sep sun 10 1763037 393 1097177 479 1.760 1.8 43 74 1.54 0.50 39.2

7-Sep 1763255 218 1097402 225 1.520 4.3 0.8 46 75 3.95 1.29 24.5

8-Sep cloud 12 1763586 331 1097704 302 0.286 4.1 40 75 0.28 0.09 39.2

9-Sep cloud 6 1763791 205 1097995 291 0.482 10.3 37 78 0.32 0.10 34.3

10-Sep clear 3 1764002 211 1098232 237 0.289 5.4 38 83 0.19 0.06 39.2

11-Sep smoke 2 1764260 258 1098521 289 0.392 2.7 37 85 0.16 0.05 44.1

12-Sep smoke 10 1764497 237 1098757 236 0.354 5.4 33 88 0.20 0.07 34.3

13-Sep smoke 9 1764762 265 1099021 264 0.451 29 88 0.37 0.12 44.1

14-Sep smoke 7 1765000 238 1099271 250 0.388 26 79 0.45 0.15 34.3

15-Sep fog 8 1765250 250 1099566 295 0.559 1.7 5.8 9 80 0.73 0.24 49.0

16-Sep cloud 7 1765433 183 1099775 209 0.314 2.2 6.2 1 83 0.96 0.31 49.0

17-Sep cloud 8 1765611 178 1099953 178 0.475 1.7 3.2 2 86 1.01 0.33 44.1

18-Sep clear 13 1765831 220 1100222 269 0.234 1 1.4 16 87 0.61 0.20 53.9

19-Sep clear 11 1765987 156 1100392 170 0.238 3.7 0.4 115 15 89 0.68 0.22 39.2

20-Sep clear 7 1766156 169 1100600 208 0.218 0.6 14 89 0.52 0.17 39.2

21-Sep clear 3 1766323 167 1100801 201 0.249 9 89 0.49 0.16 34.3 3.0 2.0 0.132

22-Sep cloud 7 1766470 147 1100996 195 0.213 2.2 16 84 0.42 0.14 39.2

23-Sep cloud 5 1766640 170 1101214 218 0.258 8.5 21 84 0.48 0.16 34.3

24-Sep clear 8 1766814 174 1101395 181 0.220 1.9 20 86 0.38 0.12 39.2

25-Sep clear 7 1767025 211 1101652 257 0.306 25 88 0.49 0.16 49.0

26-Sep clear 11 1767233 208 1101903 251 0.292 120 24 90 0.82 0.27 58.8

27-Sep clear 6 1767345 112 1102045 142 0.332 22 84 2.75 0.90 39.2

28-Sep clear 9 1767581 236 1102318 273 0.267 0.2 18 90 1.14 0.37 44.1

29-Sep rain 13 1767781 200 1102559 241 0.331 1.6 0.3 20 87 0.70 0.23 29.4

30-Sep cloud 10 1767987 206 1102771 212 0.260 3.4 3.5 21 87 0.49 0.16 39.2

Average 9.0 228 257 0.47 2.2 3.8 118 28 84 0.78 0.25 38.5
Median 9.0 215 251 0.32 1.8 3.2 118 25 85 0.49 0.16 39.2

Total 6832 7696 26.9 78.8 235 779.1
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September 2022 WWTP Monthly Report
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TSS mg/L BOD mg/L Total P mg/L

1767987 1102771

1-Oct cloud 7 1768205 218 1103044 273 0.358 3.6 3.2 20 86 0.54 0.18 39.2

2-Oct clear 7 1768431 226 1103315 271 0.305 3.9 1.2 19 85 0.60 0.20 39.2

3-Oct clear 10 1768656 225 1103574 259 0.357 3.2 0.2 10 84 0.75 0.24 44.1

4-Oct clear 5 1768808 152 1103747 173 0.310 4.2 7 85 0.64 0.21 39.2

5-Oct clear 4 1768951 143 1103918 171 0.364 4.3 1.9 4 84 0.83 0.27 39.2

6-Oct clear 5 1769105 154 1104124 206 0.338 3.4 6.3 10 84 0.68 0.22 39.2

7-Oct clear 4 1769253 148 1104297 173 0.367 4.3 4.1 10 86 0.77 0.25 39.2

8-Oct clear 5 1769410 157 1104503 206 0.314 7.5 3.5 9 84 0.91 0.30 49.0

9-Oct clear 4 1769577 167 1104725 222 0.294 3.5 3.2 21 83 0.93 0.30 49.0

10-Oct clear 4 1769795 218 1104989 264 0.296 3.9 1.3 25 82 1.07 0.35 44.1

11-Oct fog 4 1770026 231 1105256 267 0.397 4.1 2.3 20 78 1.02 0.33 49.0

12-Oct clear 5 1770244 218 1105516 260 0.302 4.8 2.9 5 78 1.31 0.43 49.0

13-Oct clear 1 1770394 150 1105704 188 0.348 3.5 4.9 3 78 1.17 0.38 34.3

14-Oct clear 3 1770560 166 1105909 205 0.263 3.1 3.9 10 79 0.88 0.29 49.0

15-Oct clear 1 1770692 132 1106073 164 0.380 3.4 4.3 10 80 0.93 0.30 44.1

16-Oct clear 2 1770850 158 1106258 185 0.269 3.7 1.4 10 81 0.80 0.26 44.1

17-Oct Clear 0 1770951 101 1106377 119 0.284 4.9 115 11 81 0.79 0.26 44.1

18-Oct Clear 1 1771070 119 1106546 169 0.270 4 15 79 0.74 0.24 44.1

19-Oct Clear 1 1771193 123 1106677 131 0.324 16 76 1.75 0.57 44.1 3.0 2.0 0.252

20-Oct Cloud 6 1771320 127 1106866 189 0.389 0.9 16 77 0.59 0.19 49.0

21-Oct Cloud 7 1771449 129 1107039 173 0.443 1.2 2.9 13 79 0.82 0.27 49.0

22-Oct Rain 4 1771571 122 1107237 198 0.354 2.4 18 81 1.45 0.47 44.1

23-Oct Clear 5 1771720 149 1107402 165 0.294 20 83 0.91 0.30 53.9

24-Oct Rain 5 1771876 156 1107582 180 0.262 3.7 4.3 120 19 84 0.63 0.21 49.0

25-Oct Cloud 4 1772023 147 1107760 178 0.311 7.5 2.8 17 85 0.70 0.23 49.0

26-Oct Cloud 4 1772168 145 1107911 151 0.272 4.9 4.1 11 86 0.80 0.26 44.1

27-Oct Cloud 5 1772313 145 1108059 148 0.329 1 1 87 0.95 0.31 49.0

28-Oct Cloud 3 1772409 96 1108250 191 0.271 3.1 21 88 1.02 0.33 34.3

29-Oct Cloud 5 1772523 114 1108420 170 0.341 4.8 12.1 16 89 1.11 0.36 44.1

30-Oct Cloud 7 1772665 142 1108588 168 0.256 8 95 0.62 0.20 39.2
31-Oct Rain 7 1772822 157 1108800 212 0.307 32 96 0.42 0.14 29.4
Average 4.4 156 194 0.32 4.0 3.4 118 14 83 0.15 0.29 43.8
Median 4.0 149 185 0.31 3.9 3.1 118 13 84 0.50 0.27 44.1

Total 4835 6029 96.4 77.2 235 0.33 989.8
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% Full
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October 2022 WWTP Monthly Report
Daily 

Influent 

flow (m3)

Total 
Effluent 

Flow

Effluent 

Flow (m3)
TSS 

(mg/L)



TSS mg/L BOD mg/L Total P mg/L

1772822 1108800
1-Nov rain 3 1773056 234 1109109 309 0.306 3.5 0.6 80 89 0.77 0.25 49.0
2-Nov snow -1 1773564 508 1109655 546 0.852 7.6 3.3 48 88 1.55 0.51 44.1
3-Nov cloud -4 1773904 340 1110013 358 0.604 2.7 8 90 1.21 0.39 53.9
4-Nov snow -1 1773996 92 1110158 145 0.347 7.8 0.2 20 91 0.19 0.06 19.6
5-Nov rain 1 1774177 181 1110412 254 0.290 4.8 50 93 0.57 0.19 29.4
6-Nov snow -4 1774568 391 1110851 439 0.707 44 90 1.59 0.52 73.5
7-Nov snow -14 1774843 275 1111181 330 0.402 3.3 120 35 85 1.13 0.37 49.0
8-Nov cloud -13 1775057 214 1111455 274 0.662 1.5 25 84 1.54 0.50 44.1
9-Nov clear -15 1775273 216 1111726 271 0.472 1.3 12 86 2.01 0.66 44.1

10-Nov cloud -13 1775459 186 1111934 208 0.549 2.3 10 87 0.54 0.18 39.2
11-Nov cloud -7 1775606 147 1112127 193 0.320 3.4 10 89 0.23 0.08 44.1
12-Nov cloud -10 1775767 161 1112339 212 0.484 4.2 2.5 10 88 0.34 0.11 44.1
13-Nov cloud -8 1775932 165 1112530 191 0.338 6.2 1.2 10 88 0.84 0.27 39.2
14-Nov cloud -9 1776079 147 1112734 204 0.360 6.8 0.9 10 88 0.50 0.16 44.1
15-Nov cloud -7 1776216 137 1112929 195 0.373 6.1 1.3 10 86 0.48 0.16 39.2
16-Nov cloud -8 1776349 133 1113104 175 0.448 5.6 4.1 6 81 0.50 0.16 49.0
17-Nov clear -15 1776483 134 1113257 153 0.365 2.3 2.8 10 82 0.70 0.23 44.1
18-Nov clear -18 1776599 116 1113465 208 0.766 4.1 1.0 15 81 1.45 0.47 39.2
19-Nov clear -23 1776725 126 1113612 147 0.547 1.8 5.9 16 82 1.24 0.40 44.1
20-Nov clear -13 1776857 132 1113784 172 0.423 17 85 0.52 0.17 44.1
21-Nov clear -8 1776983 126 1113954 170 0.362 8.0 9.3 120 19 86 0.43 0.14 9.8
22-Nov clear -7 1777158 175 1114173 219 0.552 8.3 8.8 9 88 0.62 0.20 39.2
23-Nov clear -1 1777349 191 1114406 233 0.378 5.8 3.2 10 84 0.71 0.23 44.1 3.0 2.0 0.146
24-Nov cloud -4 1777451 102 1114557 151 0.544 4.4 5.3 10 55 0.33 0.11 34.3
25-Nov cloud -2 1777555 104 1114699 142 0.324 4.5 3.8 120 20 90 0.33 0.11 44.1
26-Nov cloud -3 1777712 157 1114610 -89 0.421 3.7 2.8 19 90 0.75 0.24 39.2
27-Nov snow -2 1777895 183 1115130 520 0.355 3.9 2.9 21 91 0.71 0.23 44.1
28-Nov cloud -14 1778054 159 1115294 164 0.612 7.1 0.5 16 92 1.44 0.47 34.3
29-Nov cloud -20 1778224 170 1115513 219 0.586 4.3 0.3 14 89 2.19 0.71 44.1
30-Nov snow -13 1778401 177 1115741 0 0.679 12 96 1.77 0.58 73.5

Average N/A -8.4 186 224 0.48 5.0 2.9 120 20 86 0.91 0.30 42.8
Median N/A -8.0 163 206 0.44 4.4 2.7 120 15 88 0.71 0.23 44.1

Total N/A N/A 5579 6713 N/A 115.4 70.6 360 N/A N/A N/A N/A 534.1
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TSS mg/L BOD mg/L Total P mg/L

1778401 1115741
1-Dec cloud -14 1778551 150 1115947 206 0.474 3.7 19 92 0.55 44.1
2-Dec cloud -18 1778725 174 1116129 182 0.335 3.7 20 86 0.08 29.4
3-Dec cloud -8 1778916 191 1116360 231 0.373 2.1 22 89 0.06 34.3
4-Dec cloud -10 1779141 225 1116604 244 0.836 29 91 0.05 44.1
5-Dec cloud -9 1779440 299 1116914 310 0.547 13 93 0.46 29.4
6-Dec cloud -11 1779663 223 1117176 262 1.470 10 95 0.35 49.0
7-Dec cloud -3 1779838 175 1117381 205 0.791 10 96 0.31 49.0
8-Dec cloud -6 1779999 161 1117612 231 0.431 2.9 10 98 0.48 44.1
9-Dec cloud -6 1780175 176 1117834 222 2.380 5.8 2.7 10 96 0.58 49.0
10-Dec snow -7 1780366 191 1118064 230 0.336 5.3 1.3 6 97 0.46 39.2
11-Dec cloud -5 1780608 242 1118358 294 2.750 5.8 120 24 98 0.42 44.1
12-Dec clear -6 1780834 226 1118636 278 4.200 4.4 26 96 0.40 44.1
13-Dec clear -9 1781049 215 1118878 242 0.566 8.7 1.1 19 97 0.82 44.1
14-Dec snow -7 1781275 226 1119156 278 0.356 6.8 3.5 10 95 0.56 39.2 3.0 10.8 0.595
15-Dec cloud -11 1781448 173 1119388 232 0.583 8.0 3.9 13 95 0.63 44.1
16-Dec snow -11 1781648 200 1119618 230 0.270 7.6 4.3 7 94 0.26 44.1
17-Dec snow -10 1781854 206 1119872 254 0.448 15.0 2.0 5 94 0.20 44.1
18-Dec snow -19 1782100 246 1120156 284 0.272 8.6 1.1 16 98 0.43 39.2
19-Dec clear -24 1782368 268 1120508 352 0.394 7.2 3.4 10 96 0.40 44.1
20-Dec clear -23 1782506 138 1120710 202 0.261 5.3 3.2 21 97 0.26 29.4
21-Dec clear -23 1782739 233 1121008 298 0.388 5.5 3.3 19 97 0.38 34.3
22-Dec clear -31 1782946 207 1121276 268 0.264 9.9 4.6 21 97 0.20 34.3
23-Dec snow -23 1783165 219 1121558 282 0.362 5.1 3.3 0 96 0.42 34.3
24-Dec cloud -14 1783437 272 1121902 344 0.261 5.6 1.4 2 97 0.34 44.1
25-Dec clear -3 1783694 257 1122202 300 0.346 6.3 4.2 19 100 0.36 34.3
26-Dec rain 2 1784004 310 1122612 410 0.301 6.5 4.3 21 99 0.60 49.0
27-Dec rian 2 1784355 351 1123115 503 0.579 6.5 5.4 51 100 0.49 58.8
28-Dec rain/snow 0 1784413 58 1123749 634 0.431 7.7 10.0 69 100 0.61 49.0
29-Dec cloud 0 1785544 1131 1124508 759 0.628 5.1 3.1 120 56 90 0.54 39.2
30-Dec cloud -5 1786199 655 1125265 757 0.827 6.5 4.9 31 93 0.70 53.9
31-Dec cloud -4 1786815 616 1125967 702 2.500 7.2 2.5 7 62 0.67 73.5
Average -10.2 271 330 0.81 6.8 3.5 120 19 94 0.42 43.0
Median -9.0 223 278 0.43 6.5 3.4 120 19 96 0.42 44.1

Total 8414 10226 163.3 83.0 240 1332.8
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Average Median Average Median Total Average Median Total Average Median Average Median Total Average Median Total Average Median Total Average Median Average Median Average Median Average Median Total

January -5.4 -4.0 350 350 10842 399 400 12356 0.4 0.3 8.5 8.5 262.9 6.7 6.0 193.7 17.7 16.0 550 27 31 67 67 0.69 0.59 48.0 49.8 1516
February -5.6 -2.5 352 349 9847 402 404 11254 0.4 0.3 7.8 7.7 217.9 2.6 2.1 72.0 15.6 15.0 422 28 37 56 56 0.65 0.66 49.7 47.7 1656

March -0.5 1.0 439 431 13603 500 461 15504 0.3 0.3 6.1 6.3 190.4 1.8 1.6 56.6 12.1 12.0 376 32 38 55 54 0.74 0.67 43.4 50.2 1248
Q1 -3.8 -2.5 380 350 34292 434 404 39114 0.3 0.3 7.5 7.7 671.2 3.7 2.1 322.3 15.2 15.0 1348 29 37 59 56 0.69 0.66 47.0 49.8 4420

April 1.3 1.0 263 242 7884 263 290 9147 0.3 0.8 2.8 2.3 82.5 1.2 0.9 35.9 12.4 12.0 173 31 29 49 48 0.52 0.56 28.6 50.2 657
May 7.6 8.0 199 204 6183 231 232 7155 0.3 1.4 2.4 2.3 33.4 2.4 2.3 35.7 8.0 8.0 96 21 21 53 52 0.68 0.62 27.2 24.5 478

June 12.4 12.0 233 208 6999 264 228 7909 0.4 0.9 1.9 1.7 19.3 3.3 2.6 33.4 8.0 8.0 48 22 21 64 20 0.82 0.58 24.7 24.5 456
Q2 7.1 8.0 232 208 21066 252 232 24211 0.3 0.9 2.4 2.3 135.2 2.3 2.3 105.0 9.5 8.0 317 25 21 55 48 0.68 0.58 26.8 24.5 1590

July 18.0 17.0 301 288 9321 324 288 10056 0.6 0.4 3.2 3.4 56.7 2.5 2.0 44.7 11.8 8.0 106 24 23 71 70 0.59 0.48 35.7 34.3 1107
August 14.1 15.0 321 312 9941 344 344 10656 0.6 0.5 3.4 3.5 103.1 3.0 2.9 81.5 17.8 16.0 284 33 37 80 78 0.74 0.73 31.3 29.4 970

September 9.0 9.0 228 215 6832 257 251 7696 0.5 0.3 2.2 1.8 26.9 3.8 3.2 78.8 117.5 117.5 235 28 25 84 85 0.78 0.49 38.5 39.2 779
Q3 13.7 15.0 283 288 26094 308 288 28408 0.5 0.4 2.9 3.4 186.7 3.1 2.9 205.0 49.0 16.0 625 28 25 78 78 0.70 0.49 35.2 34.3 2857

October 4.4 4.0 156 149 4835 194 185 6029 0.3 0.3 4.0 3.9 96.4 3.4 3.1 77.2 117.5 117.5 235 14 13 83 84 0.15 0.50 43.8 9.0 277
November -8.4 -8.0 186 163 6713 224 206 6713 0.5 0.4 5.0 4.4 115.4 2.9 2.7 70.6 120.0 120.0 360 20 15 86 88 0.91 0.71 42.8 9.0 262
December -10.2 -9.0 271 223 8414 330 278 10226 0.8 0.4 6.8 6.5 163.3 3.5 3.4 83.0 120.0 120.0 240 19 19 94 96 1.29 1.30 43.0 9.0 272

Q4 -4.8 -8.0 204 163 19962 249 206 22968 0.5 0.4 5.3 4.4 375.1 3.3 3.1 230.8 119.2 120.0 835 18 15 88 88 0.78 0.71 43.2 9.0 811

Annual 3.0 2.5 275 232 101414 311 283 114701 0.4 0.4 4.5 3.7 1368.2 3.1 2.6 863.1 48.2 15.5 3125 25 24 70 69 0.7 0.6 38.1 31.9 9678

Volume Wasted Amount of Bags Removed EQ Tank % Full SD Tank % Full Total PO4 (mg/L) Alum/ PAC usage (L)

2022 Fernie Alpine Resort Wastewater Treatment Plant Summary

Temperature Influent flow Effluent Flow TSS Volume Bagged
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deta aac1 rqiam pa.tti!lllllf to the Regulat1D11, rapltadoQ 111d thls .leUOl' till> II> tier 111'bmltted to 
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This registtar!oD. ondar llle hfulallrm Is besed 1111 t~ e:.now1o11 docimu:n111 

t. Tha Fomlo Alpine lilaalt Llmlced, Reslstrallan Fomi eta~ Au,Plllt !O. 200 I and 
IBlleimi 
Oetabar3l,200l. 

2. &vlnmm8lltll lnlgact Bllldy, S.Wago Tlelltll'ICllt Plant atFaml• Al_pill~ Rosan, 
p<eparcd 1i:lr Pemlo Alpine Ri.ort Ltd. by Hi&hwood B11vlroJl111e11ta1 
~ lJmlicd deted .Apdl 2ll01. 

3. Bavhon!IMllllll Impact StUdy b' Famie AlpJne R9:sctt' s Wa~iw.i .. Dhlltwga 
lato !be Elk~. Jaadm a.port prepued by Ccmor Ptei& BnvltwWiillal 
Tulmologlms Jneorporal'ecl dllCd . . 
May l, 200.l. , 

4. Ptm1o Alpine~ Wutewllerntalm;n\ Phnt, OUidhlg D~ fw 
Prapoaedlmpm-lt :Z.001 pt'llJllNd by Urben S}llllUlf dUi May2tl01. 

S. U!ban 8,YSlem• daW!ap dlted lllmlo A1pl!ID Resort Wat.willer 'l'lcelmebl 'Plabl 
Expan8!on daled.Aupt, 2001. 

Primll'Y ~p end M&lonld bl.01101!1b (1111/Jp) frQbJ. tho troatmlllll pt.ill ehall b~ 
dlspOMtd at lh~ Oo11M1111f/Plao1*' a..Jc. t..ndfilL Tbo d.lacharger 111all •\lbllllt 
0011fhmul.on of a.cic:~ce of dlo 1C11"0tcil11p and blollOlida by !ho Orowaaat/P.lneher 
c~ LancHIU Authorlty Dll or befalv OatobtrrlS, 200'Z. It pdaury tcceoolop Md 
dewmred bllll0114a {ehldgo) {ti>!)) Iha ~t plant in llOtclJapoHd 111 Ille 
CrowaQ~f/Plucher Creek L$D4fall tbay 11\1111 be cllapoeed ln accordanoe wllb an 
111tbor:IZCl!on !'5ucd un4ar Ibo Act, Ille Otganlc ~ Re4yailng R.egu\adon or 111 a 
Jntlnnet !lpproml by tbB TtftllWllfr. 
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Tba d1aclmrpr 1111111 not aocept seml·IDl!d W.Slllll Ill lb• lllllltlUel!t plu.t. lilerol..colld wutoa 
mo1111s septlc 11Dlk pumpap, boldl111 11111k solhh ot 1\udgo tnl'lll ap.rqe facllldes, 

Plan!Dwlgn 

The tnilll!n=t plw d-1gn mu.st be lo. .-dallCe wt th Sched111A 7 of th• Regu14tian llld 
melt tellabilily Ciitoaory L 'l1w dllllhar&ac ahall provld$ 'Writll!11 con!lmi.ti1111 tb1t Iba 
ltUllllBlll plal)t WOlb meet reliability Ca\W&lllY I aQd oiinf1rm that multlplo clllloteot!on 
unltt have been lutalt.d. The ccnflmiation shill Iii llllbmiuad an ot btfore Olilobet 2.S , 
2002. 

O"'"'" Dlllypr 

The dlscbtrgor ihll1 lnllall 111> oUl1all dlttu-Jn 1ocord11111e wllh Part 4. SllCllon 3 and 
Scb1rJul• 7, Cooi2dltio114 of It. "1ri""'1I011. Tbe dlftber sbaU be J.nslallc4 1:111 or bllfoin 
Auaa11t 31, aoo3. Tha di~ .!Dual obtain ill aeoeuary approvals ii'atn Dlbec qtJM:ie1 
pr;lar 10 1111!81llng thD difftlaar, 

Tiie lllOW Cll ta be 4cslglled to allow tot llddltlonlll fatiliU.. in fllL'are to mluoo oftlueDI. 
ammcmla kmlll 11armnoeJa1*'1811 Jn d\11 Blk JUo;er MCOed Ibo oumnt Brh!lb ColunlWa 
Appmved Wiier Quilty~ (Cdtetl.I) w If mnrdrmla.g.totUllll ~ eiw.lduu:c 
oflti. "1lll'l9ll1 Olredafor-18 IJ lnunlnmli. W111erq11ellty CrilDJla IJlplY .t11le ldp 
D( 11111 initla1 cllliWID &ollA 

Th4wommetlso101111 daHIJl.ld kl ollow far ln--4 phmphOtU' 111111111111 If algJa ~ did ~ 
PIOblelm dave]gp lo. the Bit lUvtr. ) /4-•( 

0mpfer pp110ptlmp md rcuns•llon 

n.. dlsd!ll?ger 1bllll 0!1lllllt thll thD ~I p!IM!t Js elass!tlod llllll thD trea1111Co111 pl a Ill 
opintvn ccnlfted In aoootd.- wllh Pan Ii, ~l1 :n of !lie R~Pfllof of 
lnslllnlenl plant dalaifiGatlon (copy Qf lll1u!tln.llc>n) 1111d op111ator aonl&llion (loopy of 
~ftclulon) shall b~ 1t1blnl~ to the l/1J11tlpl' Clll or before Ootobv 25, 2002. 

The dlscharpi aball 11ndertake mo\llfOd.ai In llCCll((luce wllb Part 1 and awUcablt 
colldl~ons l1f Sclledule 6 of tlm R•1"'4llon sobject to Ibo requJterw,nts u followi.: 
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SampUrtg and AQ!lyNa 

Sainpli11g and anlll~a shall be in accordanca wltb Part 7, Sect!an 2S of du> ~u/OJlott. 
Mlntmwn dGllCl!on llml111 fot autdnl• llhall be: ) 

AmmO!lia .SJ161. (ft l<t 
Nltrale s jAg/L 
Nltrlla z !lclL 
Total Pbotphoru• 3 P&IL 
Orthap~b•«i ' ll&fL 

Theac dcbiclkm 1ll!lllJ •ball only a('Ply lo the aualy,11 of 1amplea obllllued 1'tom !he Blk 
Ri\'W, n-d.loc!Jot1 ll!llits will D011pply ro tho analy.I. of 8Ull.plm obtlll1111d l'rO%ll the 
plant IAt!uulc and 11111\lellt. 

PlClle iiote the r~t to allbmit dlllllin ~ 111!1b the EnvtronmMlttl DQ14 
Q"4lh:1 A.uuranu &1u!alf.on .. per lllflot101125 (3) of lhe Raguratlon, 

lll llQ:OldenllCI with Pllt 7, S.C:llcm l6 ad J7 ot the 1Wg11krlltm Ibo cll3Gbalpt 11Wl 
lllldi:dake the followlllg lllDfliloriaJ p111armn: 

Dl/11/Ua WBD 18:~1 !Tl/Rl HO 14121 
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"""-lln"" . --~Oii 
Ilk ltivel" (At Pl11nt Plant Elltuent' 
S!teB UP, IDZ Jntluent' 
an11nm 

Pare.meter 

ti[ttl=ld 1-n WS/G M/GandWS/G 
tempola~ (fia!il WS/G . 
ceat'i 
flow. niCON. 

. 
• JlQD~T MTa MIG ancfwsn 

TSS' WS/O MIG M/GandWS/G 
IUldDICON, 

ammonia(u W8JfJ MIG a.odWSfG 
nltroog\ 

·"-1e 71111 nirro-·' WSIG MtGand~ 
-nw..,(111 w.1110 .M/G•ft.. Q 

~ta! "h°'""-•a WSIG MJOoaAW8fO 
mkBh'el"' (At l'lut Plant Ellluenl." 
Sltf;'~IDZ JD.Aueat1 
auil 

i:>i:thofthNmhali w M/GaodWS!O 

&cal col!fbrma WS/G tndwsin . 
T,-•·i•"' 3Y/G 

l. JloPJ ·moans the taial 5-day b!Dobemiclll o~gen &.mmd. 
2. TSS • lllllll8 tat&\ SU&JIWldecl 1alid1 ornon4Jlbmlbl• realdue. 
3. Plant l11flueut and ettluent s11111p!O& ntllJI ba cb!Uned at peak times on plllllc ilow 

d~a. Thepeakfiowdays shailbo bwdo11 booldng& a:t thfl mod. Allintlul!lll 
tlow nieto.c ohllll bo!nstalltid Oil ot botoie Decead>cr 31, 2003. 

4. Semplblg of the mk Rivet shall bo clo1111Ollthe1aine day as pl1111l lafiuent and 
otftwmt samp!ID11 and aJao ~ottaspond wlth peak tlow daya at tha resort In a 
m111111er almllat io platll lniluenttemllf4lt 1ainpll111. 
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Snmn)lnct Lo-Uoni'Nc llellcvll'wne 

ElkIUver (At Plunt Pbnt Efflllent" 
8tte.UPtlDZ IrdlUillt' 
anrlDN\ 

Ptlnuuoter 

"H C~ld te;t) wo/G M/GandWS/G 
iemperaluro Ole!d WS/O 
test} 
flow. DJCON. D/CON. 

· BOD•' MIO M/QudWS,IG 

. 

T.s:r WSIG MIG wa 811<1 WS/G 
amiDfCON. 

ammouta (aa WBro M/OattdWS/Q 
lllk-o .. :o\ 
t1l!tal» sllltra-n• 

~a 
M/GendwSIG 

ft ....... uni M/Oan4ws/O 
total ""'"""iu>.nla W G MIO aad WSIG 

FAk Riter" (At Plul Plant Bmuant" 
s!IMUP,mz IQl!uentl 
anahlln 

0""""" Oi'Dbatd WSIO M/GandWS/O 

fecal c:ollfOillll WS/0 M/Omd~ . 
Toxlo"" 3Y/G 

l. BODj • IJ!§llllll 1M lllta15-dayblod!amlcal oxygandomand. 
3. TSS • 1DOUlll tollll t111pe!Ultd aolids ornoMJltoI!lblo l'ell!due. 
3. l'Jant 111flue11.t and effluent acnplo1 muat bo obtained at pciak limes on peak low 

dll.)'s. Tha poak flow days lhall be ba&ed on 'boold!I~ et Ibo mod. An htflucnt 
flow mow olall bo In~ on llt bdo.te D&llembor !11, 2003. 

4. Stm,pllll' cifthe Elk River shill ba done Qll tho 8lllllO dl\Y ea pJantitdlumt and 
efllue:llt sampllllg 9:ad aJJo c:ouospond wilh peak flow claya at lb& resort In a 
m1111nor elmi!er to plant b!~eftluent &llllPllng. 
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8Bm1Jllng Fltgueqcy; 

D - lIUllllJJ dally. 

M - rn.eao.1 111C11tbly. 

WS -weekl,y 51Wruiel (This 1111111111 ~ aaznple1 1.11111.kly tor a .all\ week period 
in the sprln.s, in tho fell and durillg Ibo Christmas •ewon Ill peak flow 1hnD8 and 
dt.ya. Peak 1low days wW be predlcllld on the buia ofrelOl'I bonlcloga, The 
c~t of !he 1prinz aod t.aJl amnpling-ejopa dtp1111d1 OB ~ llld 
11)'4rologle 0011dld1.JM. The .prlna Jampl!Dg llhm>ld begin .ady bl tbs llpdna al'l:er 
1-t wba river .nCJM are low and tbe fllll .Hmpliq ahaold bealu Vlhllu rlvc.1 

• flows 111e 10'\V and tw:bl.dity ia 11191, ProtesJlonal Jud8RJ.llllt aJ\0\1Jd \le uaed Wiaidlna 
the atert ~ of 11111 vieekiy Pmpllng J¥0ill:&1111 1n lbe llprina .:ut fall. The 
Cbr.lst111111 um:pliDJ abaald becln ln mid Dm:einbcc mui ~ l'l!10 lenDai:y. 
During ~ 1lx W«k aanpliDg period llw monthly 11Q1plln1 la not ruoeeasaey.) 

3Y - moeoa lhreo timel per you to coaeapond wllh the W8 umpll11g. 

Bampl•Tm!; 

G • me11111 gAb a ample (NOie: wbn obSOlnlng alUllples of Ibo lnlluw an6 o1flueiit 
.• Ibo p 111111ple1 wlU tie lllbn Qll peak flow tky111 pcak11crw !lme5 dluin& die day. 

Pealt d~ 111.u "* predielad oa IU bull Clfboold11g11 al tho rescnt.) 

CON, -1D8111111 conllll\IOllS usiog e diila loger. (Not.: Plew UIO~i:l 9'\d TSS 
lllOlllto.ta llhtlll b• C4llbf11ed. ni. flow motor w TSS molet c.Ubnlloll froquQ.cy 
IJld pt:ocfflltes •ball b• c;ontabltcl In tbe apcnllD1 plan.) 

Mon!!O!W fw Ptan! Qpmllon l'pqKml! 

1'l1e d1"lwgc ls OlqlO•t9d to undeiuko 8ddklonal Jl10llito.dll& foi plant op•alioo 
purpo.ia. 'l'M mon1tadng pto~ oDtllnDd !11 lbls ll!IW la not ~Rd 
adoquato for plant operallint p111pGBN, 

The !ollowill& ua the P.MS eti. amnllm MSlpod 'II) \lie moDilOrln; II.ta llalltd 
.Oovo. nwe tulatben ue to bo uaed When enlcrlnii dara dircx:t1y Jnto th9 Mhllttty 
BMS da111toue in ,i:~..,. "!11!1 Pm '1, Seotion 28 (2} of thi: R•aut.11/on, 
Molllm«llli dllla ebllll b6 eubmhllld to lbs Mfol1tty dlla b11t qQllJWly wlthfo 30 
cla1a ot thD 1111d. of aedl quute.r . 
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g Recerveo 

Mop.It.ming Promam Ch1nes 

llC1 -8 nDl 

UR~Utl 

The llt11141B'r m&y modify th• m.onllorin1 progx1111 !n3m time ro liJM. The 8llllllal 
report shall co11tal1' ~•dona regaxdlug ob1t1gea 
(Wfltlon.t/dolerlons/m0dlfi"8tlona) to tho l!IOlllll:ldng program. 

Su!lPl'Yi&aa Cootro! f!l1d °"' AMDillt!on {SCAPA> 

Tho dlichar.cv la llllOOUt4Pd to lnstidl •SC.ADA ~. SCADA l)'llllDJ$ may be 
a J6!1U!Jem1111t m the l\uiu'e, 

lf YD1I ~'° lllY queedam GOAD111Jing tbll 10~ pl-cQDllCt oir.rCmobroak Sub-
Ragioiwl Office at ('ZjO) 489ioa540. "' · 

y Olll'S tnlly, 

w}t-
c.n 1almaon, P.Bn11. 
~l k"llonal Wute M11Qq9f 

llp 

cc: PllllJ Balw, lWads of Ibo Clloadian Rocklcl, CIJalCY 
TubyTocJaro, llmorta oftlatl Callad.laii a~ c.igary 
fidr.Olll!Dttl:'ll' ~ Utbaa SY1lmll•, lCll1nwno. 
Arbsw Wiils, Plmi• AJplne :R.llllad, hnla 
A111b11r l!m'#n, Pero5&Alpls~ Pemlo 
Kall Yall ffayill1J81'11, Frai1a Alplll6 J.lasart, Fefnle 
ONY La~ MWlAl', Cranbrook 
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4CG2107254

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities 

Corporation

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC WINTER EMS WEEK 3 Date Samples Received : 30-Dec-2021 08:50

:PO ---- Date Analysis 

Commenced

: 30-Dec-2021

:C-O-C number ---- Issue Date : 07-Jan-2022 13:28

Sampler : Kevin Mackey

Site : ----

Quote number : CG21-FARU100-0002

5:No. of samples received

4:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not 

be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC 

Interpretive report to assist with Quality Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US 

FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Erin Sanchez Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Microbiology, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Inorganics, Calgary, Alberta

Vladka Stamenova Analyst Inorganics, Calgary, Alberta
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2 of 4:Page

Work Order

:Client

CG2107254

FARUC WINTER EMS WEEK 3:Project

Fernie Alpine Resort Utilities Corporation

:

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published 

by US EPA, APHA Standard Methods, ASTM, ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive 

report (QCI) for applicable references and methodology summaries. Reference methods may incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract /digestate dilution and/or insufficient sample 

for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight 

employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

>: greater than.

<: less than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For 

applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Workorder Comments

We did not received sample (fraction5) as client didn't send, unsafety reason

Qualifiers

Qualifier Description

BODP BOD dilution results differed by more than 30% RPD. Precision of reported BOD result may be 

less than usual.

BODQ BOD Qualification: Lab Control Sample outside standard 85-115% objective (see QC report). 

Sample(s) cannot be rerun due to hold time expiry.

DLHC Detection Limit Raised: Dilution required due to high concentration of test analyte(s).
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Work Order

:Client

CG2107254

FARUC WINTER EMS WEEK 3:Project

Fernie Alpine Resort Utilities Corporation

:

CG2107254-001
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: WWTP INFLUENT\

Client sampling date / time: 29-Dec-2021 09:45

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.28 30-Dec-2021 378696E108 30-Dec-2021
     

mg/L3.0----solids, total suspended [TSS] 259 02-Jan-2022 378397E160-H -
     

Aggregate Organics

mg/L75.0----biochemical oxygen demand [BOD] 219 30-Dec-2021 378779E550 -BODP, 

BODQ,

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2107254-002
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: WWTP EFFLUENT

Client sampling date / time: 29-Dec-2021 10:00

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.05 30-Dec-2021 378696E108 30-Dec-2021
     

mg/L3.0----solids, total suspended [TSS] 3.1 02-Jan-2022 378397E160-H -
     

Anions and Nutrients

mg/L0.02507664-41-7ammonia, total (as N) 0.913 30-Dec-2021 378433E298 30-Dec-2021
     

mg/L0.025014797-55-8nitrate (as N) 34.2 30-Dec-2021 378574E235.NO3-L 30-Dec-2021
     

mg/L0.005014797-65-0nitrite (as N) 0.419 30-Dec-2021 378573E235.NO2-L 30-Dec-2021
     

mg/L0.010014265-44-2phosphate, ortho-, dissolved (as P) 0.305 30-Dec-2021 378454E378-U 30-Dec-2021
     

mg/L0.01007723-14-0phosphorus, total 0.310 31-Dec-2021 378657E372-U 31-Dec-2021
DLHC,

mg/L0.0255----nitrate + nitrite (as N) 34.6 03-Jan-2022 -EC235.N+N -
     

Bacteriological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 25 31-Dec-2021 379452E012.FC -
     

Aggregate Organics

mg/L2.0----biochemical oxygen demand [BOD] <2.0 30-Dec-2021 378779E550 -
     

mg/L10----chemical oxygen demand [COD] 26 04-Jan-2022 380352E559-L -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2107254-003
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: ELK RIVER UPSTREAM

Client sampling date / time: 29-Dec-2021 10:30

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.40 30-Dec-2021 378696E108 30-Dec-2021
     

mg/L3.0----solids, total suspended [TSS] <3.0 02-Jan-2022 378397E160-H -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0216 30-Dec-2021 378433E298 30-Dec-2021
     

mg/L0.005014797-55-8nitrate (as N) 1.69 30-Dec-2021 378574E235.NO3-L 30-Dec-2021
     

mg/L0.001014797-65-0nitrite (as N) 0.0031 30-Dec-2021 378573E235.NO2-L 30-Dec-2021
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) 0.0022 30-Dec-2021 378454E378-U 30-Dec-2021
     

mg/L0.00207723-14-0phosphorus, total 0.0060 31-Dec-2021 378657E372-U 31-Dec-2021
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Work Order

:Client

CG2107254

FARUC WINTER EMS WEEK 3:Project

Fernie Alpine Resort Utilities Corporation

:

CG2107254-003
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: ELK RIVER UPSTREAM

Client sampling date / time: 29-Dec-2021 10:30

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Anions and Nutrients

mg/L0.0051----nitrate + nitrite (as N) 1.69 03-Jan-2022 -EC235.N+N -
     

Bacteriological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 1 31-Dec-2021 379452E012.FC -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2107254-004
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: ELK RIVER OUTFALL

Client sampling date / time: 29-Dec-2021 10:15

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.23 30-Dec-2021 378696E108 30-Dec-2021
     

mg/L3.0----solids, total suspended [TSS] <3.0 02-Jan-2022 378397E160-H -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0433 30-Dec-2021 378433E298 30-Dec-2021
     

mg/L0.005014797-55-8nitrate (as N) 15.5 30-Dec-2021 378574E235.NO3-L 30-Dec-2021
     

mg/L0.001014797-65-0nitrite (as N) 0.0685 30-Dec-2021 378573E235.NO2-L 30-Dec-2021
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) 0.0791 30-Dec-2021 378454E378-U 30-Dec-2021
     

mg/L0.00207723-14-0phosphorus, total 0.0707 31-Dec-2021 378657E372-U 31-Dec-2021
     

mg/L0.0051----nitrate + nitrite (as N) 15.6 03-Jan-2022 -EC235.N+N -
     

Bacteriological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 3 31-Dec-2021 379452E012.FC -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2107254 Page : 1 of 9

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC WINTER EMS WEEK 3 Date Samples Received : 30-Dec-2021 08:50

Issue Date : 07-Jan-2022 13:28----PO :

C-O-C number ----:

Kevin Mackey:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 5

4:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Summary of Outliers

Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Matrix Spike outliers occur.

l  Laboratory Control Sample (LCS) outliers occur - please see following pages for full details.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

CG2107254

Fernie Alpine Resort Utilities Corporation

FARUC WINTER EMS WEEK 3:Project

Outliers : Quality Control Samples
Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: Water

Analyte Group Laboratory sample ID Client/Ref Sample ID Analyte CAS Number Method Result Limits Comment

Laboratory Control Sample (LCS) Recoveries 

QC-378779-002 ----biochemical oxygen 

demand [BOD]

---- Recovery less than lower 

control limit

85.0-115%73.3 %Aggregate Organics E550 LCS-ND

Result Qualifiers
DescriptionQualifier

LCS-NDLab Control Sample recovery was slightly outside ALS DQO. Reported non-detect results for 

associated samples were unaffected.

Lab Control Sample recovery was slightly outside ALS DQO. Reported non-detect results for associated 

samples were unaffected.
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP EFFLUENT 30-Dec-2021----29-Dec-2021E550 ---- ---- 3 days 1 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP INFLUENT\ 30-Dec-2021----29-Dec-2021E550 ---- ---- 3 days 1 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 04-Jan-2022----29-Dec-2021E559-L ---- ---- 28 days 6 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER OUTFALL 30-Dec-202130-Dec-202129-Dec-2021E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 30-Dec-202130-Dec-202129-Dec-2021E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP EFFLUENT 30-Dec-202130-Dec-202129-Dec-2021E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER OUTFALL 30-Dec-2021----29-Dec-2021E378-U ---- ---- 3 days 1 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER UPSTREAM 30-Dec-2021----29-Dec-2021E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

WWTP EFFLUENT 30-Dec-2021----29-Dec-2021E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER OUTFALL 30-Dec-2021----29-Dec-2021E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 30-Dec-2021----29-Dec-2021E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 30-Dec-2021----29-Dec-2021E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER OUTFALL 30-Dec-2021----29-Dec-2021E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 30-Dec-2021----29-Dec-2021E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 30-Dec-2021----29-Dec-2021E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

ELK RIVER OUTFALL 31-Dec-202131-Dec-202129-Dec-2021E372-U ---- ---- 28 days 2 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 31-Dec-202131-Dec-202129-Dec-2021E372-U ---- ---- 28 days 2 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 31-Dec-202131-Dec-202129-Dec-2021E372-U ---- ---- 28 days 2 days ü

Bacteriological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER OUTFALL 31-Dec-2021----29-Dec-2021E012.FC ---- ---- 30 hrs 49 hrs û

EHTL

Bacteriological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER UPSTREAM 31-Dec-2021----29-Dec-2021E012.FC ---- ---- 30 hrs 49 hrs û

EHTL

Bacteriological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP EFFLUENT 31-Dec-2021----29-Dec-2021E012.FC ---- ---- 30 hrs 49 hrs û

EHTL

Physical Tests : pH by Meter

HDPE

ELK RIVER OUTFALL 30-Dec-2021----29-Dec-2021E108 ---- ---- 0.25 

hrs

27 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER UPSTREAM 30-Dec-2021----29-Dec-2021E108 ---- ---- 0.25 

hrs

27 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP EFFLUENT 30-Dec-2021----29-Dec-2021E108 ---- ---- 0.25 

hrs

27 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT\ 30-Dec-2021----29-Dec-2021E108 ---- ---- 0.25 

hrs

27 hrs û

EHTR-FM
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER OUTFALL 02-Jan-2022----29-Dec-2021E160-H ---- ---- 7 days 4 days ü

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER UPSTREAM 02-Jan-2022----29-Dec-2021E160-H ---- ---- 7 days 4 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP EFFLUENT 02-Jan-2022----29-Dec-2021E160-H ---- ---- 7 days 4 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT\ 02-Jan-2022----29-Dec-2021E160-H ---- ---- 7 days 4 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

EHTL: Exceeded ALS recommended hold time prior to analysis. Sample was received less than 24 hours prior to expiry.

Rec. HT: ALS recommended hold time (see units).



7 of 9:Page

Work Order :

:Client

CG2107254

Fernie Alpine Resort Utilities Corporation

FARUC WINTER EMS WEEK 3:Project

Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 14 üAmmonia by Fluorescence E298 378433 5.07.1

1 20 üBiochemical Oxygen Demand - 5 day E550 378779 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 380352 5.05.0

1 11 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 378454 5.09.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 378574 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 378573 5.05.0

1 20 üpH by Meter E108 378696 5.05.0

1 19 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 379452 5.05.2

1 12 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 378657 5.08.3

1 12 üTSS by Gravimetry E160-H 378397 5.08.3

Laboratory Control Samples (LCS)

1 14 üAmmonia by Fluorescence E298 378433 5.07.1

1 20 üBiochemical Oxygen Demand - 5 day E550 378779 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 380352 5.05.0

1 11 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 378454 5.09.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 378574 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 378573 5.05.0

1 20 üpH by Meter E108 378696 5.05.0

1 12 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 378657 5.08.3

1 12 üTSS by Gravimetry E160-H 378397 5.08.3

Method Blanks (MB)

1 14 üAmmonia by Fluorescence E298 378433 5.07.1

1 20 üBiochemical Oxygen Demand - 5 day E550 378779 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 380352 5.05.0

1 11 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 378454 5.09.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 378574 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 378573 5.05.0

1 19 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 379452 5.05.2

1 12 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 378657 5.08.3

1 12 üTSS by Gravimetry E160-H 378397 5.08.3

Matrix Spikes (MS)

1 14 üAmmonia by Fluorescence E298 378433 5.07.1

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 380352 5.05.0

1 11 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 378454 5.09.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 378574 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 378573 5.05.0

1 12 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 378657 5.08.3
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160-H Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is analyzed by flow-injection analysis with fluorescence detection 

after reaction with orthophthaldialdehyde (OPA).

Ammonia by Fluorescence E298 Water

Calgary - Environmental

J. Environ. Monit., 

2005, 7, 37-42 (mod)

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (Ultra 

Trace)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a flow analyzer on a 

sample that has been lab or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Samples are analyzed using the closed reflux colourimetric method.Chemical Oxygen Demand by Colourimetry 

(Low Level)

E559-L Water

Calgary - Environmental

APHA 5220 D (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC WINTER EMS WEEK 3 Date Samples Received : 30-Dec-2021 08:50

:PO ---- Date Analysis Commenced : 30-Dec-2021

:C-O-C number ---- Issue Date : 07-Jan-2022 13:28

Sampler : Kevin Mackey

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 5:

No. of samples analysed : 4

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

l    Reference Material (RM) Report; Recovery and Acceptance Limits

l    Method Blank (MB) Report; Recovery and Acceptance Limits

l    Laboratory Control Sample (LCS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Erin Sanchez Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Microbiology, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Inorganics, Calgary, Alberta

Vladka Stamenova Analyst Inorganics, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Services number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percentage Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 378397)

solids, total suspended [TSS] ---- mg/L 20.3 21.5 1.2 Diff <2x LORAnonymous CG2107231-001 E160-H ----3.0

Physical Tests  (QC Lot: 378696)

pH ---- pH units 7.75 7.76 0.129% 4%Anonymous CG2107244-001 E108 ----0.10

Anions and Nutrients  (QC Lot: 378433)

ammonia, total (as N) 7664-41-7 mg/L 5.01 5.06 1.07% 20%Anonymous CG2107244-007 E298 ----0.125

Anions and Nutrients  (QC Lot: 378454)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous CG2107244-007 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 378573)

nitrite (as N) 14797-65-0 mg/L 0.0942 0.0960 0.0018 Diff <2x LORAnonymous CG2107256-001 E235.NO2-L ----0.0200

Anions and Nutrients  (QC Lot: 378574)

nitrate (as N) 14797-55-8 mg/L 272 277 1.85% 20%Anonymous CG2107256-001 E235.NO3-L ----0.100

Anions and Nutrients  (QC Lot: 378657)

phosphorus, total 7723-14-0 mg/L 0.310 0.321 3.64% 20%WWTP EFFLUENT CG2107254-002 E372-U ----0.0100

Bacteriological Tests  (QC Lot: 379452)

coliforms, thermotolerant [fecal] ---- CFU/100mL 3 2 1 Diff <2x LORELK RIVER OUTFALL CG2107254-004 E012.FC ----1

Aggregate Organics  (QC Lot: 378779)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2107235-010 E550 ----2.0

Aggregate Organics  (QC Lot: 380352)

chemical oxygen demand [COD] ---- mg/L 14 15 0.8 Diff <2x LORAnonymous CG2107244-003 E559-L ----10
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 378397)

solids, total suspended [TSS] ---- E160-H 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 378433)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 378454)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 378573)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 378574)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 378657)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Bacteriological Tests  (QCLot: 379452)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 378779)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----

Aggregate Organics  (QCLot: 380352)

chemical oxygen demand [COD] ---- E559-L 10 mg/L <10 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests  (QCLot: 378397)
solids, total suspended [TSS] ---- E160-H 3 mg/L 95.5150 mg/L 11585.0 ----

Physical Tests  (QCLot: 378696)
pH ---- E108 ---- pH units 99.47 pH units 10198.6 ----

Anions and Nutrients  (QCLot: 378433)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1030.2 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 378454)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 97.80.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 378573)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 99.30.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 378574)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1032.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 378657)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 87.88.02 mg/L 12080.0 ----

Aggregate Organics  (QCLot: 378779)
biochemical oxygen demand [BOD] ---- E550 2 mg/L # 73.3198 mg/L 11585.0 LCS-ND

Aggregate Organics  (QCLot: 380352)
chemical oxygen demand [COD] ---- E559-L 10 mg/L 108100 mg/L 11585.0 ----

Qualifiers
Qualifier Description

Lab Control Sample recovery was slightly outside ALS DQO. Reported non-detect results for 

associated samples were unaffected.

LCS-ND
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 378433)

Anonymous CG2107244-011 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0113 ----0.113 mg/L

Anions and Nutrients  (QCLot: 378454)

Anonymous CG2107244-008 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.0100 ----0.0502 mg/L

Anions and Nutrients  (QCLot: 378573)

Anonymous CG2107256-002 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.090.5 ----0.452 mg/L

Anions and Nutrients  (QCLot: 378574)

Anonymous CG2107256-002 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 378657)

ELK RIVER UPSTREAM CG2107254-003 7723-14-0 E372-Uphosphorus, total 0.0676 mg/L 13070.0101 ----0.0681 mg/L

Aggregate Organics  (QCLot: 380352)

Anonymous CG2107244-004 ---- E559-Lchemical oxygen demand [COD] 100 mg/L 12575.0103 ----103 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2200120

:: LaboratoryClient Fernie Alpine Resort Utilities Corporation Calgary - Environmental

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project 4FARUC - WINTER EMS WEEK Date Samples Received : 06-Jan-2022 10:00

:PO ---- Date Analysis Commenced : 06-Jan-2022

:C-O-C number ---- Issue Date : 12-Jan-2022 11:28

Sampler : KM

Site : ----

Quote number : CG21-FARU100-0002

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Erin Sanchez Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

CG2200120

4FARUC - WINTER EMS WEEK:Project

Fernie Alpine Resort Utilities Corporation

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).DLHC
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CG2200120

4FARUC - WINTER EMS WEEK:Project

Fernie Alpine Resort Utilities Corporation

Analytical Results

------------WWTP 

EFFLUENT

WWTP 

INFLUENT

Client sample IDSub-Matrix: Water

 (Matrix: Water)

------------05-Jan-2022 

10:45

05-Jan-2022 

10:30

Client sampling date / time

------------------------CG2200120-002CG2200120-001UnitLORCAS NumberAnalyte Method

Result Result ---- ---- ----

Physical Tests

8.00 ----pH units0.10----pH --------6.88E108
                         

242 ----mg/L3.0---- --------<3.0E160solids, total suspended [TSS]
                         

Anions and Nutrients

---- ----mg/L0.00507664-41-7 --------0.0169E298ammonia, total (as N)
                         

---- ----mg/L0.005014797-55-8 --------40.3E235.NO3-Lnitrate (as N)
                         

---- ----mg/L0.001014797-65-0 --------0.0110E235.NO2-Lnitrite (as N)
                         

---- ----mg/L0.001014265-44-2 --------0.0989E378-Uphosphate, ortho-, dissolved (as P)
                         

---- ----mg/L0.00207723-14-0 --------0.124E372-Uphosphorus, total
     DLHC                

---- ----mg/L0.0050---- --------40.3EC235.N+Nnitrate + nitrite (as N)
                         

Bacteriological Tests

---- ----CFU/100mL1---- --------9E012.FCcoliforms, thermotolerant [fecal]
                         

Aggregate Organics

186 ----mg/L2.0---- --------<2.0E550biochemical oxygen demand [BOD]
                         

---- ----mg/L10---- --------11E559-Lchemical oxygen demand [COD]
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2200120 Page : 1 of 6

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project 4FARUC - WINTER EMS WEEK Date Samples Received : 06-Jan-2022 10:00

Issue Date : 12-Jan-2022 11:28----PO :

C-O-C number ----:

KM:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 2

2:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Summary of Outliers

Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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:Client
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Fernie Alpine Resort Utilities Corporation

4FARUC - WINTER EMS WEEK:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP EFFLUENT 06-Jan-2022----05-Jan-2022E550 ---- ---- 3 days 1 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP INFLUENT 06-Jan-2022----05-Jan-2022E550 ---- ---- 3 days 1 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 10-Jan-2022----05-Jan-2022E559-L ---- ---- 28 days 5 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP EFFLUENT 07-Jan-202207-Jan-202205-Jan-2022E298 ---- ---- 28 days 2 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

WWTP EFFLUENT 06-Jan-2022----05-Jan-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 07-Jan-2022----05-Jan-2022E235.NO3-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 07-Jan-2022----05-Jan-2022E235.NO2-L ---- ---- 3 days 2 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 08-Jan-202208-Jan-202205-Jan-2022E372-U ---- ---- 28 days 3 days ü

Bacteriological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP EFFLUENT 06-Jan-2022----05-Jan-2022E012.FC ---- ---- 30 hrs 25 hrs ü

Physical Tests : pH by Meter

HDPE

WWTP EFFLUENT 06-Jan-2022----05-Jan-2022E108 ---- ---- 0.25 

hrs

26 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT 06-Jan-2022----05-Jan-2022E108 ---- ---- 0.25 

hrs

27 hrs û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

WWTP EFFLUENT 08-Jan-2022----05-Jan-2022E160 ---- ---- 7 days 3 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT 08-Jan-2022----05-Jan-2022E160 ---- ---- 7 days 3 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 382589 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 382064 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 383628 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 381760 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 382274 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 382273 5.05.0

1 20 üpH by Meter E108 381816 5.05.0

1 18 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 382550 5.05.5

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 381796 5.05.0

1 19 üTSS by Gravimetry E160 381711 5.05.2

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 382589 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 382064 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 383628 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 381760 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 382274 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 382273 5.05.0

1 20 üpH by Meter E108 381816 5.05.0

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 381796 5.05.0

1 19 üTSS by Gravimetry E160 381711 5.05.2

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 382589 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 382064 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 383628 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 381760 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 382274 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 382273 5.05.0

1 18 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 382550 5.05.5

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 381796 5.05.0

1 19 üTSS by Gravimetry E160 381711 5.05.2

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 382589 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 383628 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 381760 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 382274 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 382273 5.05.0

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 381796 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is analyzed by flow-injection analysis with fluorescence detection 

after reaction with orthophthaldialdehyde (OPA).

Ammonia by Fluorescence E298 Water

Calgary - Environmental

J. Environ. Monit., 

2005, 7, 37-42 (mod)

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (Ultra 

Trace)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a flow analyzer on a 

sample that has been lab or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Samples are analyzed using the closed reflux colourimetric method.Chemical Oxygen Demand by Colourimetry 

(Low Level)

E559-L Water

Calgary - Environmental

APHA 5220 D (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2200120

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project 4FARUC - WINTER EMS WEEK Date Samples Received : 06-Jan-2022 10:00

:PO ---- Date Analysis Commenced : 06-Jan-2022

:C-O-C number ---- Issue Date : 12-Jan-2022 11:28

Sampler : KM

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 2:

No. of samples analysed : 2

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

l    Reference Material (RM) Report; Recovery and Acceptance Limits

l    Method Blank (MB) Report; Recovery and Acceptance Limits

l    Laboratory Control Sample (LCS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Erin Sanchez Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 6:Page

Work Order :

:Client

CG2200120

Fernie Alpine Resort Utilities Corporation

4FARUC - WINTER EMS WEEK:Project

General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Services number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percentage Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :
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Work Order :

:Client

CG2200120

Fernie Alpine Resort Utilities Corporation

4FARUC - WINTER EMS WEEK:Project

Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 381711)

solids, total suspended [TSS] ---- mg/L 73.1 76.5 4.54% 20%Anonymous FC2200021-003 E160 ----3.0

Physical Tests  (QC Lot: 381816)

pH ---- pH units 8.00 8.01 0.125% 4%WWTP INFLUENT CG2200120-001 E108 ----0.10

Anions and Nutrients  (QC Lot: 381760)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 0.0882 0.0828 6.30% 20%Anonymous CG2200113-001 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 381796)

phosphorus, total 7723-14-0 mg/L <0.0020 <0.0020 0 Diff <2x LORAnonymous CG2200099-021 E372-U ----0.0020

Anions and Nutrients  (QC Lot: 382273)

nitrite (as N) 14797-65-0 mg/L <0.0050 <0.0050 0 Diff <2x LORAnonymous CG2200135-001 E235.NO2-L ----0.0050

Anions and Nutrients  (QC Lot: 382274)

nitrate (as N) 14797-55-8 mg/L 13.0 13.1 0.243% 20%Anonymous CG2200135-001 E235.NO3-L ----0.0250

Anions and Nutrients  (QC Lot: 382589)

ammonia, total (as N) 7664-41-7 mg/L 0.0174 0.0158 0.0016 Diff <2x LORAnonymous CG2200096-001 E298 ----0.0050

Bacteriological Tests  (QC Lot: 382550)

coliforms, thermotolerant [fecal] ---- CFU/100mL <1 <1 0 Diff <2x LORAnonymous CG2200127-002 E012.FC ----1

Aggregate Organics  (QC Lot: 382064)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2200099-009 E550 ----2.0

Aggregate Organics  (QC Lot: 383628)

chemical oxygen demand [COD] ---- mg/L <10 <10 0 Diff <2x LORAnonymous CG2200099-009 E559-L ----10
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Work Order :

:Client

CG2200120

Fernie Alpine Resort Utilities Corporation

4FARUC - WINTER EMS WEEK:Project

Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 381711)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 381760)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 381796)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Anions and Nutrients  (QCLot: 382273)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 382274)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 382589)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Bacteriological Tests  (QCLot: 382550)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 382064)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----

Aggregate Organics  (QCLot: 383628)

chemical oxygen demand [COD] ---- E559-L 10 mg/L <10 ----
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Work Order :

:Client

CG2200120

Fernie Alpine Resort Utilities Corporation

4FARUC - WINTER EMS WEEK:Project

Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests  (QCLot: 381711)
solids, total suspended [TSS] ---- E160 3 mg/L 97.4150 mg/L 11585.0 ----

Physical Tests  (QCLot: 381816)
pH ---- E108 ---- pH units 1007 pH units 10198.6 ----

Anions and Nutrients  (QCLot: 381760)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 95.30.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 381796)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 84.18.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 382273)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1050.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 382274)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1022.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 382589)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1150.2 mg/L 11585.0 ----

Aggregate Organics  (QCLot: 382064)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 87.4198 mg/L 11585.0 ----

Aggregate Organics  (QCLot: 383628)
chemical oxygen demand [COD] ---- E559-L 10 mg/L 99.7100 mg/L 11585.0 ----
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 381760)

WWTP EFFLUENT CG2200120-002 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 381796)

Anonymous CG2200099-022 7723-14-0 E372-Uphosphorus, total 0.0676 mg/L 13070.092.3 ----0.0624 mg/L

Anions and Nutrients  (QCLot: 382273)

Anonymous CG2200135-002 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.097.2 ----0.486 mg/L

Anions and Nutrients  (QCLot: 382274)

Anonymous CG2200135-002 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 382589)

Anonymous CG2200116-001 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0ND ----ND mg/L

Aggregate Organics  (QCLot: 383628)

Anonymous CG2200099-010 ---- E559-Lchemical oxygen demand [COD] 100 mg/L 12575.0101 ----101 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2200369

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities 

Corporation

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC -WINTER EMS WEEK 5 Date Samples Received : 13-Jan-2022 08:55

:PO ---- Date Analysis 

Commenced

: 13-Jan-2022

:C-O-C number ---- Issue Date : 21-Jan-2022 16:25

Sampler : Kevin mackey

Site : ----

Quote number : CG21-FARU100-0002

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not 

be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC 

Interpretive report to assist with Quality Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US 

FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Anthony Calero Team Leader - Inorganics Inorganics, Calgary, Alberta

Erin Sanchez Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Katarzyna Glinka Analyst Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order

:Client

CG2200369

FARUC -WINTER EMS WEEK 5:Project

Fernie Alpine Resort Utilities Corporation

:

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published 

by US EPA, APHA Standard Methods, ASTM, ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive 

report (QCI) for applicable references and methodology summaries. Reference methods may incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract /digestate dilution and/or insufficient sample 

for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight 

employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

>: greater than.

<: less than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For 

applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

DLHC Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

RRV Reported result verified by repeat analysis.
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Work Order

:Client

CG2200369

FARUC -WINTER EMS WEEK 5:Project

Fernie Alpine Resort Utilities Corporation

:

CG2200369-001
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: WWTP INFLUENT

Client sampling date / time: 12-Jan-2022 10:30

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 7.86 13-Jan-2022 386285E108 13-Jan-2022
     

mg/L3.0----solids, total suspended [TSS] 198 18-Jan-2022 388352E160 -
     

Aggregate Organics

mg/L20.0----biochemical oxygen demand [BOD] 104 14-Jan-2022 387149E550 -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2200369-002
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: WWTP EFFLUENT

Client sampling date / time: 12-Jan-2022 10:35

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 7.69 13-Jan-2022 386285E108 13-Jan-2022
     

mg/L3.0----solids, total suspended [TSS] <3.0 18-Jan-2022 388352E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0276 13-Jan-2022 386220E298 13-Jan-2022
     

mg/L0.025014797-55-8nitrate (as N) 42.5 13-Jan-2022 386329E235.NO3-L 13-Jan-2022
RRV,

mg/L0.005014797-65-0nitrite (as N) 0.0121 13-Jan-2022 386328E235.NO2-L 13-Jan-2022
     

mg/L0.005014265-44-2phosphate, ortho-, dissolved (as P) 0.227 13-Jan-2022 386258E378-U 13-Jan-2022
     

mg/L0.01007723-14-0phosphorus, total 0.222 14-Jan-2022 386239E372-U 14-Jan-2022
DLHC,

mg/L0.0255----nitrate + nitrite (as N) 42.5 14-Jan-2022 -EC235.N+N -
     

Bacteriological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 2 13-Jan-2022 387169E012.FC -
     

Aggregate Organics

mg/L2.0----biochemical oxygen demand [BOD] <2.0 14-Jan-2022 387149E550 -
     

mg/L10----chemical oxygen demand [COD] 16 14-Jan-2022 387029E559-L -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2200369 Page : 1 of 6

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC -WINTER EMS WEEK 5 Date Samples Received : 13-Jan-2022 08:55

Issue Date : 21-Jan-2022 16:25----PO :

C-O-C number ----:

Kevin mackey:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 2

2:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Summary of Outliers

Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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:Client

CG2200369

Fernie Alpine Resort Utilities Corporation

FARUC -WINTER EMS WEEK 5:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP EFFLUENT 14-Jan-2022----12-Jan-2022E550 ---- ---- 3 days 2 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP INFLUENT 14-Jan-2022----12-Jan-2022E550 ---- ---- 3 days 2 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 14-Jan-2022----12-Jan-2022E559-L ---- ---- 28 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP EFFLUENT 13-Jan-202213-Jan-202212-Jan-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

WWTP EFFLUENT 13-Jan-2022----12-Jan-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 13-Jan-2022----12-Jan-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 13-Jan-2022----12-Jan-2022E235.NO2-L ---- ---- 3 days 1 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 14-Jan-202214-Jan-202212-Jan-2022E372-U ---- ---- 28 days 2 days ü

Bacteriological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP EFFLUENT 13-Jan-2022----12-Jan-2022E012.FC ---- ---- 30 hrs 25 hrs ü

Physical Tests : pH by Meter

HDPE

WWTP EFFLUENT 13-Jan-2022----12-Jan-2022E108 ---- ---- 0.25 

hrs

26 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT 13-Jan-2022----12-Jan-2022E108 ---- ---- 0.25 

hrs

27 hrs û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

WWTP EFFLUENT 18-Jan-2022----12-Jan-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT 18-Jan-2022----12-Jan-2022E160 ---- ---- 7 days 6 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 386220 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 387149 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 387029 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 386258 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 386329 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 386328 5.05.2

1 18 üpH by Meter E108 386285 5.05.5

1 16 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 387169 5.06.2

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 386239 5.05.0

1 20 üTSS by Gravimetry E160 388352 5.05.0

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 386220 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 387149 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 387029 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 386258 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 386329 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 386328 5.05.2

1 18 üpH by Meter E108 386285 5.05.5

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 386239 5.05.0

1 20 üTSS by Gravimetry E160 388352 5.05.0

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 386220 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 387149 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 387029 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 386258 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 386329 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 386328 5.05.2

1 16 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 387169 5.06.2

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 386239 5.05.0

1 20 üTSS by Gravimetry E160 388352 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 386220 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 387029 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 386258 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 386329 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 386328 5.05.2

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 386239 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is analyzed by flow-injection analysis with fluorescence detection 

after reaction with orthophthaldialdehyde (OPA).

Ammonia by Fluorescence E298 Water

Calgary - Environmental

J. Environ. Monit., 

2005, 7, 37-42 (mod)

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (Ultra 

Trace)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a flow analyzer on a 

sample that has been lab or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Samples are analyzed using the closed reflux colourimetric method.Chemical Oxygen Demand by Colourimetry 

(Low Level)

E559-L Water

Calgary - Environmental

APHA 5220 D (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2200369

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC -WINTER EMS WEEK 5 Date Samples Received : 13-Jan-2022 08:55

:PO ---- Date Analysis Commenced : 13-Jan-2022

:C-O-C number ---- Issue Date : 21-Jan-2022 16:25

Sampler : Kevin mackey

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 2:

No. of samples analysed : 2

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

l    Reference Material (RM) Report; Recovery and Acceptance Limits

l    Method Blank (MB) Report; Recovery and Acceptance Limits

l    Laboratory Control Sample (LCS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Anthony Calero Team Leader - Inorganics Inorganics, Calgary, Alberta

Erin Sanchez Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Katarzyna Glinka Analyst Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Services number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percentage Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 386285)

pH ---- pH units 7.86 7.90 0.508% 4%WWTP INFLUENT CG2200369-001 E108 ----0.10

Physical Tests  (QC Lot: 388352)

solids, total suspended [TSS] ---- mg/L 349 364 4.15% 20%Anonymous CG2200327-001 E160 ----3.0

Anions and Nutrients  (QC Lot: 386220)

ammonia, total (as N) 7664-41-7 mg/L 0.0579 0.0567 2.09% 20%Anonymous CG2200353-001 E298 ----0.0050

Anions and Nutrients  (QC Lot: 386239)

phosphorus, total 7723-14-0 mg/L 0.0101 0.0100 0.0001 Diff <2x LORAnonymous CG2200344-003 E372-U ----0.0020

Anions and Nutrients  (QC Lot: 386258)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 0.0278 0.0271 2.23% 20%Anonymous CG2200365-007 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 386328)

nitrite (as N) 14797-65-0 mg/L 0.0574 0.0589 2.58% 20%Anonymous CG2200370-001 E235.NO2-L ----0.0050

Anions and Nutrients  (QC Lot: 386329)

nitrate (as N) 14797-55-8 mg/L 8.70 8.59 1.25% 20%Anonymous CG2200370-001 E235.NO3-L ----0.0250

Bacteriological Tests  (QC Lot: 387169)

coliforms, thermotolerant [fecal] ---- CFU/100mL 2 2 0 Diff <2x LORAnonymous CG2200325-002 E012.FC ----2

Aggregate Organics  (QC Lot: 387029)

chemical oxygen demand [COD] ---- mg/L <10 <10 0 Diff <2x LORAnonymous CG2200320-009 E559-L ----10

Aggregate Organics  (QC Lot: 387149)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2200356-001 E550 ----2.0
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 388352)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 386220)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 386239)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Anions and Nutrients  (QCLot: 386258)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 386328)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 386329)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Bacteriological Tests  (QCLot: 387169)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 387029)

chemical oxygen demand [COD] ---- E559-L 10 mg/L <10 ----

Aggregate Organics  (QCLot: 387149)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests  (QCLot: 386285)
pH ---- E108 ---- pH units 99.77 pH units 10198.6 ----

Physical Tests  (QCLot: 388352)
solids, total suspended [TSS] ---- E160 3 mg/L 91.6150 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 386220)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1050.2 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 386239)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 92.08.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 386258)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 97.70.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 386328)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1000.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 386329)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1002.5 mg/L 11090.0 ----

Aggregate Organics  (QCLot: 387029)
chemical oxygen demand [COD] ---- E559-L 10 mg/L 102100 mg/L 11585.0 ----

Aggregate Organics  (QCLot: 387149)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 93.5198 mg/L 11585.0 ----
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 386220)

Anonymous CG2200365-008 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.099.6 ----0.0996 mg/L

Anions and Nutrients  (QCLot: 386239)

Anonymous CG2200350-001 7723-14-0 E372-Uphosphorus, total 0.0676 mg/L 13070.085.8 ----0.0580 mg/L

Anions and Nutrients  (QCLot: 386258)

Anonymous CG2200365-008 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.0100 ----0.0501 mg/L

Anions and Nutrients  (QCLot: 386328)

Anonymous CG2200371-005 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.094.4 ----0.472 mg/L

Anions and Nutrients  (QCLot: 386329)

Anonymous CG2200371-005 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.094.2 ----2.35 mg/L

Aggregate Organics  (QCLot: 387029)

Anonymous CG2200320-010 ---- E559-Lchemical oxygen demand [COD] 100 mg/L 12575.0102 ----102 mg/L
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WWTP Effluent BOD 2022-01-12 10:35 Water x 
WWTP Effluent Nutrients 2022-01-12 10:35 Water x x x x x 
WWTP Effluent Bacteriological 2022-01-12 10 35 Water x 

.. 
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2200628

:: LaboratoryClient Fernie Alpine Resort Utilities Corporation Calgary - Environmental

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project 6FARUC -WINTER EMS WEEK Date Samples Received : 20-Jan-2022 08:50

:PO ---- Date Analysis Commenced : 20-Jan-2022

:C-O-C number ---- Issue Date : 26-Jan-2022 16:36

Sampler : KEVIN MACKERY

Site : ----

Quote number : CG21-FARU100-0002

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Erin Sanchez Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Katarzyna Glinka Analyst Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta
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General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).DLHC
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Analytical Results

------------EFFLUENTWWTP 

INFLUENT

Client sample IDSub-Matrix: Water

 (Matrix: Water)

------------19-Jan-2022 

10:35

19-Jan-2022 

10:30

Client sampling date / time

------------------------CG2200628-002CG2200628-001UnitLORCAS NumberAnalyte Method

Result Result ---- ---- ----

Physical Tests

8.05 ----pH units0.10----pH --------7.50E108
                         

107 ----mg/L3.0---- --------<3.0E160solids, total suspended [TSS]
                         

Anions and Nutrients

---- ----mg/L0.00507664-41-7 --------0.0247E298ammonia, total (as N)
                         

---- ----mg/L0.005014797-55-8 --------30.9E235.NO3-Lnitrate (as N)
                         

---- ----mg/L0.001014797-65-0 --------0.0079E235.NO2-Lnitrite (as N)
                         

---- ----mg/L0.001014265-44-2 --------0.104E378-Uphosphate, ortho-, dissolved (as P)
     DLHC                

---- ----mg/L0.00207723-14-0 --------0.109E372-Uphosphorus, total
     DLHC                

---- ----mg/L0.0050---- --------30.9EC235.N+Nnitrate + nitrite (as N)
                         

Bacteriological Tests

---- ----CFU/100mL1---- --------1E012.FCcoliforms, thermotolerant [fecal]
                         

Aggregate Organics

152 ----mg/L2.0---- --------<2.0E550biochemical oxygen demand [BOD]
                         

---- ----mg/L10---- --------17E559-Lchemical oxygen demand [COD]
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2200628 Page : 1 of 6

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project 6FARUC -WINTER EMS WEEK Date Samples Received : 20-Jan-2022 08:50

Issue Date : 26-Jan-2022 16:36----PO :

C-O-C number ----:

KEVIN MACKERY:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 2

2:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Summary of Outliers

Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

EFFLUENT 20-Jan-2022----19-Jan-2022E550 ---- ---- 3 days 1 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP INFLUENT 20-Jan-2022----19-Jan-2022E550 ---- ---- 3 days 1 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

EFFLUENT 21-Jan-2022----19-Jan-2022E559-L ---- ---- 28 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

EFFLUENT 20-Jan-202220-Jan-202219-Jan-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

EFFLUENT 20-Jan-2022----19-Jan-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

EFFLUENT 20-Jan-2022----19-Jan-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

EFFLUENT 20-Jan-2022----19-Jan-2022E235.NO2-L ---- ---- 3 days 1 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

EFFLUENT 21-Jan-202221-Jan-202219-Jan-2022E372-U ---- ---- 28 days 2 days ü

Bacteriological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

EFFLUENT 20-Jan-2022----19-Jan-2022E012.FC ---- ---- 30 hrs 24 hrs ü

Physical Tests : pH by Meter

HDPE

EFFLUENT 20-Jan-2022----19-Jan-2022E108 ---- ---- 0.25 

hrs

23 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT 20-Jan-2022----19-Jan-2022E108 ---- ---- 0.25 

hrs

23 hrs û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

EFFLUENT 25-Jan-2022----19-Jan-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT 25-Jan-2022----19-Jan-2022E160 ---- ---- 7 days 6 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 391115 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 391177 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 391761 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 391008 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 391189 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 391190 5.05.0

1 17 üpH by Meter E108 390925 5.05.8

1 14 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 392160 5.07.1

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 391172 5.05.0

1 20 üTSS by Gravimetry E160 393512 5.05.0

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 391115 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 391177 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 391761 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 391008 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 391189 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 391190 5.05.0

1 17 üpH by Meter E108 390925 5.05.8

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 391172 5.05.0

1 20 üTSS by Gravimetry E160 393512 5.05.0

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 391115 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 391177 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 391761 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 391008 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 391189 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 391190 5.05.0

1 14 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 392160 5.07.1

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 391172 5.05.0

1 20 üTSS by Gravimetry E160 393512 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 391115 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 391761 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 391008 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 391189 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 391190 5.05.0

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 391172 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is analyzed by flow-injection analysis with fluorescence detection 

after reaction with orthophthaldialdehyde (OPA).

Ammonia by Fluorescence E298 Water

Calgary - Environmental

J. Environ. Monit., 

2005, 7, 37-42 (mod)

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (Ultra 

Trace)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a flow analyzer on a 

sample that has been lab or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Samples are analyzed using the closed reflux colourimetric method.Chemical Oxygen Demand by Colourimetry 

(Low Level)

E559-L Water

Calgary - Environmental

APHA 5220 D (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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Work Order : Page : 1 of 6CG2200628

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project 6FARUC -WINTER EMS WEEK Date Samples Received : 20-Jan-2022 08:50

:PO ---- Date Analysis Commenced : 20-Jan-2022

:C-O-C number ---- Issue Date : 26-Jan-2022 16:36

Sampler : KEVIN MACKERY

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 2:

No. of samples analysed : 2

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

l    Reference Material (RM) Report; Recovery and Acceptance Limits

l    Method Blank (MB) Report; Recovery and Acceptance Limits

l    Laboratory Control Sample (LCS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Erin Sanchez Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Katarzyna Glinka Analyst Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Services number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percentage Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 390925)

pH ---- pH units 8.30 8.31 0.120% 4%Anonymous CG2200593-001 E108 ----0.10

Physical Tests  (QC Lot: 393512)

solids, total suspended [TSS] ---- mg/L 51.9 51.7 0.386% 20%Anonymous FC2200109-003 E160 ----3.0

Anions and Nutrients  (QC Lot: 391008)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous CG2200627-001 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 391115)

ammonia, total (as N) 7664-41-7 mg/L 17.9 18.3 2.28% 20%Anonymous CG2200626-001 E298 ----0.250

Anions and Nutrients  (QC Lot: 391172)

phosphorus, total 7723-14-0 mg/L <0.0020 <0.0020 0 Diff <2x LORAnonymous CG2200627-001 E372-U ----0.0020

Anions and Nutrients  (QC Lot: 391189)

nitrate (as N) 14797-55-8 mg/L 5.14 5.13 0.204% 20%Anonymous CG2200631-001 E235.NO3-L ----0.0250

Anions and Nutrients  (QC Lot: 391190)

nitrite (as N) 14797-65-0 mg/L 0.0252 0.0257 0.0005 Diff <2x LORAnonymous CG2200631-001 E235.NO2-L ----0.0050

Bacteriological Tests  (QC Lot: 392160)

coliforms, thermotolerant [fecal] ---- CFU/100mL <1 <1 0 Diff <2x LORAnonymous CG2200618-002 E012.FC ----1

Aggregate Organics  (QC Lot: 391177)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2200587-005 E550 ----2.0

Aggregate Organics  (QC Lot: 391761)

chemical oxygen demand [COD] ---- mg/L <10 <10 0 Diff <2x LORAnonymous CG2200587-002 E559-L ----10
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 393512)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 391008)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 391115)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 391172)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Anions and Nutrients  (QCLot: 391189)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 391190)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Bacteriological Tests  (QCLot: 392160)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 391177)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----

Aggregate Organics  (QCLot: 391761)

chemical oxygen demand [COD] ---- E559-L 10 mg/L <10 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests  (QCLot: 390925)
pH ---- E108 ---- pH units 99.87 pH units 10198.6 ----

Physical Tests  (QCLot: 393512)
solids, total suspended [TSS] ---- E160 3 mg/L 99.7150 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 391008)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 96.80.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 391115)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 95.20.2 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 391172)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 99.88.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 391189)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1012.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 391190)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1020.5 mg/L 11090.0 ----

Aggregate Organics  (QCLot: 391177)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 90.2198 mg/L 11585.0 ----

Aggregate Organics  (QCLot: 391761)
chemical oxygen demand [COD] ---- E559-L 10 mg/L 114100 mg/L 11585.0 ----
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:Client

CG2200628

Fernie Alpine Resort Utilities Corporation

6FARUC -WINTER EMS WEEK:Project

Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 391008)

Anonymous CG2200627-002 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.099.0 ----0.0495 mg/L

Anions and Nutrients  (QCLot: 391115)

Anonymous CG2200636-015 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.090.4 ----0.0904 mg/L

Anions and Nutrients  (QCLot: 391172)

Anonymous CG2200627-002 7723-14-0 E372-Uphosphorus, total 0.0676 mg/L 13070.084.5 ----0.0571 mg/L

Anions and Nutrients  (QCLot: 391189)

Anonymous CG2200636-015 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0106 ----2.65 mg/L

Anions and Nutrients  (QCLot: 391190)

Anonymous CG2200636-015 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.0106 ----0.531 mg/L

Aggregate Organics  (QCLot: 391761)

Anonymous CG2200587-003 ---- E559-Lchemical oxygen demand [COD] 100 mg/L 12575.0105 ----105 mg/L
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COMPANY: FERNIE ALPINE RESORT UTILITIES CORPORATION 

ADDRESS: 1505 -17TH AVENUE SOUTH WEST 
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CHAIN OF CUSTODY FORM 
ATTN: PATRICK MAJER ANALYSIS REQUESTED: 

CITY: ·. CALGARY I PROV: ALBERTA POSTAL CODE: T2T OE2 

- TEL: ----- 403-:-256~84-7'.3 ___ I_ ----------1'AX: .403~4~. 3774 . SAMPLER: Kevin Mackey 

PROJECTNAMEANDNO.: .. FARUC-WinterEMS~ Wee.,\!. b · QUOTENO: -----f------ ---

PO NO. I !\LS CONTACT: Patryk Woyciak 

REPORT FORMAT: 
0 HARDCOPY 0 EMAIL - ADDRESS!majer@skircr.com .. 

E 

Environmental Division 
Calgary 

Work Order Reference 

CG2200628 

0 FAX 0 EXCEL 0 PDF 0 OTHER: g 
1-~-W--,O~#~~.---~~~~~~--.,----.,---.---DA-TE-.-,-T-IM_E_C_O_LL_E_C_T_E~D-:-.-:-:---:-------f ~ 0.. 

1 Telephone: +14034071600 

.· . ·. SAMPLE IDENTIFICATION YYYY-MM-DD TIME . . MATRIX ' ~ 

WWTP lnituent Routine 2022-01-19 . 10:30 Water .· 

WWTP lnftuent BOD 2022-01-19 10:30 Water 

WWTP Effluent Routine 2022-01-19 10:35 Water . 

WWTP Effluent BOD 2022-01-19 10:35 Water 
. 

WWTP Effluent Nutrients 2022-01-19 10:35 Water 

WWTP Effluent Bacteriological 2022-01·19 10:35 Water x 
Elk-Riverllpstream Routine . 2022.01.19 

. 

.. :\ .· water 

x 

x 

I 
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x 

X I 

x x 

· . 

x x 

z z 
p.., N 
0 0 z z 

x x x 

"' 0 
0 

"' 
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0 
0 
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. 

-

cOmments, du~ d~le_s, ei.C.) - -

9 ·c. 

IZ 
J 
J 
I. 

:>::; Elk River Upstream Nutrients 2022-01-19 X X X X X e''..J..(..o-
Z l--:-'----+------------.~--+--------i---+--.-t-----,-.,.--+-~+-----i--l-+-+--+-----1-.+--+---t--+-+--+----1--1-t~~..----------t 

Water 

o Elk River Upstream Bacteriological 2022-01-19 _ . Water'·. X , .. · 1-r-:i-'-'-"' 
w 1-----+-----~-----~--~+--------i~--1-~-+----------t--+-+--+----1~-t~-t--+--t---+--+-+--+----l--l--t-->:-~~-----~ 
en Elk River@Outfall Routine 2022-01-19 Water X X 
~ l---_--+E-l_k_R-iv_e_r_@-_O_ut_ra_tt_N_u_tr_ie-nts--..,.,--,---+--2-02-2--0-1--1-9~--+----'r-.--W-a-ter-. -,---,-t--+-~--+--x-+-x~-..,.x-+-x-.+-.x~--t--+-~~.-r .. :--+-~f---'S~T'.""k_~-.r~.-,(,~.\...-.-~--1 
5 l---~-+---=------~--"----+-------<'--'--+-~·-+-------~-t--+--+-~+-----if---+--+--+--~·-+---'-l--t--+--+-~+--=--=-~-_,,......._--1 

Elk River@ Outfall Bacteriological 2022-01-19 Water X I(..(. ' 
Cl'. 1-----+~:---------~-~~--+-------<f---+---+-:------,,-:---t--+-+--+-----i--l-t--+--+--l--t--+-+--+----i--I-+---'--:.,,-'---,.,.<----~ 
S'. '· Elk Riv~roov.lnsiream Routine . 2022.01-19 Water . . x x .. . · · · Ski~· 

Elk River Downstream Nutrients 2022-01, 19 Water 

· Elk River Downstream Bacteriological 2022-01-19 Water 

TURN AROUND REQUIRED: 

SENO·INVOICE TO: 

INVOICE FORMAT: 

SPECIAL INSTRUCTIONS: 

. , . · .. .. . · . 

@ROUTINE 0 RUSH SPECIFY DATE: ---~--(surcharge may <!pply) 

0 SAME AS REPOIO DIFFERENT FROM REPORT(provide details 

0 HARDCOPY 0 PDF 0 FAX 

PLEASE FAX A COPY OF THE RESULTS TO 250-423-4652 OR E-MAIL TO 

wastewater@skifemie.com 

x x x x x 
.· . 

. 

RELINQUISHED BY: DATE: 2022-01-19 RECEIVED BY: DATE: ~1mz.@< :.£>~ 
Kevin Mackey TIME: 11:1514r, "(;/" 

1 
TIME g. ·: 50 

RELINQUISHED BY: DATE: RECEIVED BY: DATE: 

.TIME: TIME: 

FOR LAB USE ONLY /' . 

~ooler Seal Intact? Sample Temperature: Jl 0 c Cooling Method? 

Yes No NIA Frozen? Yes No Ice packs Ice None 

G:/QUALITYIOO_DOCUMENTS/1 o_AllTHORIZEDfFORMSICoC for ALS EMS.Xis 
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2202049

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities 

Corporation

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC WINTER EMS WEEK 5 Date Samples Received : 24-Feb-2022 09:10

:PO ---- Date Analysis 

Commenced

: 24-Feb-2022

:C-O-C number ---- Issue Date : 02-Mar-2022 13:24

Sampler : KEVIN MACKEY

Site : ----

Quote number : CG21-FARU100-0002

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not 

be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC 

Interpretive report to assist with Quality Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US 

FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Erin Sanchez Inorganics, Calgary, Alberta

Katarzyna Glinka Analyst Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order

:Client

CG2202049

FARUC WINTER EMS WEEK 5:Project

Fernie Alpine Resort Utilities Corporation

:

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published 

by US EPA, APHA Standard Methods, ASTM, ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive 

report (QCI) for applicable references and methodology summaries. Reference methods may incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract /digestate dilution and/or insufficient sample 

for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight 

employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

>: greater than.

<: less than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For 

applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

BODP BOD dilution results differed by more than 30% RPD. Precision of reported BOD result may be 

less than usual.

DLHC Detection Limit Raised: Dilution required due to high concentration of test analyte(s).
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Work Order

:Client

CG2202049

FARUC WINTER EMS WEEK 5:Project

Fernie Alpine Resort Utilities Corporation

:

CG2202049-001
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: WWTP INFLUENT - 

Client sampling date / time: 23-Feb-2022 10:00

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.08 24-Feb-2022 417135E108 24-Feb-2022
     

mg/L3.0----solids, total suspended [TSS] 221 01-Mar-2022 419434E160 -
     

Aggregate Organics

mg/L75.0----biochemical oxygen demand [BOD] 222 24-Feb-2022 417470E550 -
BODP,

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2202049-002
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: WWTP EFFLUENT - 

Client sampling date / time: 23-Feb-2022 10:00

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 7.74 24-Feb-2022 417135E108 24-Feb-2022
     

mg/L3.0----solids, total suspended [TSS] <3.0 01-Mar-2022 419434E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0093 24-Feb-2022 417223E298 24-Feb-2022
     

mg/L0.005014797-55-8nitrate (as N) 42.6 24-Feb-2022 417364E235.NO3-L 24-Feb-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0068 24-Feb-2022 417365E235.NO2-L 24-Feb-2022
     

mg/L0.010014265-44-2phosphate, ortho-, dissolved (as P) 0.160 24-Feb-2022 417050E378-U 24-Feb-2022
     

mg/L0.00407723-14-0phosphorus, total 0.171 26-Feb-2022 417204E372-U 26-Feb-2022
DLHC,

mg/L0.0051----nitrate + nitrite (as N) 42.6 25-Feb-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 19 24-Feb-2022 418317E012.FC -
     

Aggregate Organics

mg/L2.0----biochemical oxygen demand [BOD] 2.4 24-Feb-2022 417470E550 -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2202049 Page : 1 of 7

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC WINTER EMS WEEK 5 Date Samples Received : 24-Feb-2022 09:10

Issue Date : 02-Mar-2022 13:24----PO :

C-O-C number ----:

KEVIN MACKEY:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 2

2:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers

Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.



Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

CG2202049

Fernie Alpine Resort Utilities Corporation

FARUC WINTER EMS WEEK 5:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP EFFLUENT 24-Feb-2022----23-Feb-2022E550 ---- ---- 3 days 1 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP INFLUENT 24-Feb-2022----23-Feb-2022E550 ---- ---- 3 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP EFFLUENT 24-Feb-202224-Feb-202223-Feb-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

WWTP EFFLUENT 24-Feb-2022----23-Feb-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 24-Feb-2022----23-Feb-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 24-Feb-2022----23-Feb-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 26-Feb-202226-Feb-202223-Feb-2022E372-U ---- ---- 28 days 3 days ü
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Work Order :

:Client

CG2202049

Fernie Alpine Resort Utilities Corporation

FARUC WINTER EMS WEEK 5:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP EFFLUENT 24-Feb-2022----23-Feb-2022E012.FC ---- ---- 30 hrs 24 hrs ü

Physical Tests : pH by Meter

HDPE

WWTP EFFLUENT 24-Feb-2022----23-Feb-2022E108 ---- ---- 0.25 

hrs

26 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT 24-Feb-2022----23-Feb-2022E108 ---- ---- 0.25 

hrs

26 hrs û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

WWTP EFFLUENT 01-Mar-2022----23-Feb-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT 01-Mar-2022----23-Feb-2022E160 ---- ---- 7 days 6 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Work Order :

:Client

CG2202049

Fernie Alpine Resort Utilities Corporation

FARUC WINTER EMS WEEK 5:Project

Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 5 üAmmonia by Fluorescence E298 417223 5.020.0

1 18 üBiochemical Oxygen Demand - 5 day E550 417470 5.05.5

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 417050 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 417364 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 417365 5.05.2

1 20 üpH by Meter E108 417135 5.05.0

1 11 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 418317 5.09.0

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 417204 5.05.0

1 20 üTSS by Gravimetry E160 419434 5.05.0

Laboratory Control Samples (LCS)

1 5 üAmmonia by Fluorescence E298 417223 5.020.0

1 18 üBiochemical Oxygen Demand - 5 day E550 417470 5.05.5

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 417050 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 417364 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 417365 5.05.2

1 20 üpH by Meter E108 417135 5.05.0

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 417204 5.05.0

1 20 üTSS by Gravimetry E160 419434 5.05.0

Method Blanks (MB)

1 5 üAmmonia by Fluorescence E298 417223 5.020.0

1 18 üBiochemical Oxygen Demand - 5 day E550 417470 5.05.5

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 417050 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 417364 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 417365 5.05.2

1 11 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 418317 5.09.0

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 417204 5.05.0

1 20 üTSS by Gravimetry E160 419434 5.05.0

Matrix Spikes (MS)

1 5 üAmmonia by Fluorescence E298 417223 5.020.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 417050 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 417364 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 417365 5.05.2

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 417204 5.05.0
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:Client

CG2202049

Fernie Alpine Resort Utilities Corporation

FARUC WINTER EMS WEEK 5:Project

Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is analyzed by flow-injection analysis with fluorescence detection 

after reaction with orthophthaldialdehyde (OPA).

Ammonia by Fluorescence E298 Water

Calgary - Environmental

J. Environ. Monit., 

2005, 7, 37-42 (mod)

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (Ultra 

Trace)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental
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:Client

CG2202049

Fernie Alpine Resort Utilities Corporation

FARUC WINTER EMS WEEK 5:Project

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2202049

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC WINTER EMS WEEK 5 Date Samples Received : 24-Feb-2022 09:10

:PO ---- Date Analysis Commenced : 24-Feb-2022

:C-O-C number ---- Issue Date : 02-Mar-2022 13:24

Sampler : KEVIN MACKEY

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 2:

No. of samples analysed : 2

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

l    Reference Material (RM) Report; Recovery and Acceptance Limits

l    Method Blank (MB) Report; Recovery and Acceptance Limits

l    Laboratory Control Sample (LCS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Erin Sanchez Inorganics, Calgary, Alberta

Katarzyna Glinka Analyst Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

CG2202049

Fernie Alpine Resort Utilities Corporation

FARUC WINTER EMS WEEK 5:Project

General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Services number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percentage Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Work Order :

:Client

CG2202049

Fernie Alpine Resort Utilities Corporation

FARUC WINTER EMS WEEK 5:Project

Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 417135)

pH ---- pH units 8.69 8.73 0.459% 4%Anonymous CG2202029-001 E108 ----0.10

Physical Tests  (QC Lot: 419434)

solids, total suspended [TSS] ---- mg/L <3.0 <3.0 0 Diff <2x LORAnonymous CG2202029-001 E160 ----3.0

Anions and Nutrients  (QC Lot: 417050)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 0.0031 0.0029 0.0002 Diff <2x LORAnonymous CG2202023-001 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 417204)

phosphorus, total 7723-14-0 mg/L 3.57 3.71 3.90% 20%Anonymous CG2202032-001 E372-U ----0.100

Anions and Nutrients  (QC Lot: 417223)

ammonia, total (as N) 7664-41-7 mg/L <0.0050 <0.0050 0 Diff <2x LORAnonymous CG2202038-001 E298 ----0.0050

Anions and Nutrients  (QC Lot: 417364)

nitrate (as N) 14797-55-8 mg/L 0.0608 0.0573 0.0035 Diff <2x LORAnonymous CG2201833-001 E235.NO3-L ----0.0250

Anions and Nutrients  (QC Lot: 417365)

nitrite (as N) 14797-65-0 mg/L <0.0050 <0.0050 0 Diff <2x LORAnonymous CG2201833-001 E235.NO2-L ----0.0050

Microbiological Tests  (QC Lot: 418317)

coliforms, thermotolerant [fecal] ---- CFU/100mL <1 <1 0 Diff <2x LORAnonymous FJ2200487-002 E012.FC ----1

Aggregate Organics  (QC Lot: 417470)

biochemical oxygen demand [BOD] ---- mg/L <2.0 2.3 14.0% 30%Anonymous CG2202057-001 E550 ----2.0
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Work Order :

:Client

CG2202049

Fernie Alpine Resort Utilities Corporation

FARUC WINTER EMS WEEK 5:Project

Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 419434)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 417050)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 417204)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Anions and Nutrients  (QCLot: 417223)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 417364)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 417365)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Microbiological Tests  (QCLot: 418317)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 417470)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----
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Work Order :

:Client

CG2202049

Fernie Alpine Resort Utilities Corporation

FARUC WINTER EMS WEEK 5:Project

Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests  (QCLot: 417135)
pH ---- E108 ---- pH units 1007 pH units 10198.6 ----

Physical Tests  (QCLot: 419434)
solids, total suspended [TSS] ---- E160 3 mg/L 103150 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 417050)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 91.20.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 417204)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 98.58.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 417223)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 93.10.2 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 417364)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 100.02.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 417365)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 98.80.5 mg/L 11090.0 ----

Aggregate Organics  (QCLot: 417470)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 89.7198 mg/L 11585.0 ----
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 417050)

Anonymous CG2202023-002 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.098.9 ----0.0494 mg/L

Anions and Nutrients  (QCLot: 417204)

Anonymous CG2202032-002 7723-14-0 E372-Uphosphorus, total 0.0676 mg/L 13070.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 417223)

Anonymous CG2202043-001 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 417364)

Anonymous CG2202067-017 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.095.6 ----2.39 mg/L

Anions and Nutrients  (QCLot: 417365)

Anonymous CG2202067-017 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.095.9 ----0.480 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2203658

:: LaboratoryClient Fernie Alpine Resort Utilities Corporation Calgary - Environmental

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC- SPRING WEEK1 Date Samples Received : 31-Mar-2022 10:38

:PO ---- Date Analysis Commenced : 31-Mar-2022

:C-O-C number ---- Issue Date : 06-Apr-2022 13:39

Sampler : Kevin Mackey

Site : ----

Quote number : CG21-FARU100-0002

5:No. of samples received

5:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Erin Sanchez Inorganics, Calgary, Alberta

Katarzyna Glinka Analyst Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Fernie Alpine Resort Utilities Corporation

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).DLHC
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Fernie Alpine Resort Utilities Corporation

Analytical Results

ELK RIVER 

DOWNSTREAM

ELK RIVER @ 

OUTFALL

ELK RIVER 

UPSTREAM

WWTP 

EFFLUENT

WWTP 

INFLUENT

Client sample IDSub-Matrix: Water

 (Matrix: Water)

30-Mar-2022 

10:00

30-Mar-2022 

10:10

30-Mar-2022 

10:20

30-Mar-2022 

09:30

30-Mar-2022 

09:30

Client sampling date / time

CG2203658-005CG2203658-004CG2203658-003CG2203658-002CG2203658-001UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

7.92 8.14pH units0.10----pH 8.147.887.49E108
                         

233 8.3mg/L3.0---- 11.1<3.0<3.0E160solids, total suspended [TSS]
                         

Anions and Nutrients

---- 0.0055mg/L0.00507664-41-7 0.0119<0.00500.0120E298ammonia, total (as N)
                         

---- 1.69mg/L0.005014797-55-8 1.621.4030.6E235.NO3-Lnitrate (as N)
                         

---- <0.0010mg/L0.001014797-65-0 0.0019<0.00100.0054E235.NO2-Lnitrite (as N)
                         

---- 0.0011mg/L0.001014265-44-2 0.00130.00800.134E378-Uphosphate, ortho-, dissolved (as P)
     DLHC                

---- 0.0142mg/L0.00207723-14-0 0.01470.01010.149E372-Uphosphorus, total
     DLHC                

---- 1.69mg/L0.0050---- 1.621.4030.6EC235.N+Nnitrate + nitrite (as N)
                         

Microbiological Tests

---- 4CFU/100mL1---- 824E012.FCcoliforms, thermotolerant [fecal]
                         

Aggregate Organics

80.6 ----mg/L2.0---- --------<2.0E550biochemical oxygen demand [BOD]
                         

---- ----mg/L10---- --------12E559-Lchemical oxygen demand [COD]
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2203658 Page : 1 of 10

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC- SPRING WEEK1 Date Samples Received : 31-Mar-2022 10:38

Issue Date : 06-Apr-2022 13:38----PO :

C-O-C number ----:

Kevin Mackey:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 5

5:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers

Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.



Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



3 of 10:Page

Work Order :

:Client

CG2203658

Fernie Alpine Resort Utilities Corporation

FARUC- SPRING WEEK1:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP EFFLUENT 01-Apr-2022----30-Mar-2022E550 ---- ---- 3 days 2 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP INFLUENT 01-Apr-2022----30-Mar-2022E550 ---- ---- 3 days 2 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 01-Apr-2022----30-Mar-2022E559-L ---- ---- 28 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER @ OUTFALL 31-Mar-202231-Mar-202230-Mar-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 31-Mar-202231-Mar-202230-Mar-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 31-Mar-202231-Mar-202230-Mar-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP EFFLUENT 31-Mar-202231-Mar-202230-Mar-2022E298 ---- ---- 28 days 1 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER @ OUTFALL 31-Mar-2022----30-Mar-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER DOWNSTREAM 31-Mar-2022----30-Mar-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER UPSTREAM 31-Mar-2022----30-Mar-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

WWTP EFFLUENT 31-Mar-2022----30-Mar-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER @ OUTFALL 31-Mar-2022----30-Mar-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 31-Mar-2022----30-Mar-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 31-Mar-2022----30-Mar-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 31-Mar-2022----30-Mar-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER @ OUTFALL 31-Mar-2022----30-Mar-2022E235.NO2-L ---- ---- 3 days 1 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 31-Mar-2022----30-Mar-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 31-Mar-2022----30-Mar-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 31-Mar-2022----30-Mar-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

ELK RIVER @ OUTFALL 05-Apr-202205-Apr-202230-Mar-2022E372-U ---- ---- 28 days 6 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 05-Apr-202205-Apr-202230-Mar-2022E372-U ---- ---- 28 days 6 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 05-Apr-202205-Apr-202230-Mar-2022E372-U ---- ---- 28 days 6 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 05-Apr-202205-Apr-202230-Mar-2022E372-U ---- ---- 28 days 6 days ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER @ OUTFALL 31-Mar-2022----30-Mar-2022E012.FC ---- ---- 30 hrs 25 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER DOWNSTREAM 31-Mar-2022----30-Mar-2022E012.FC ---- ---- 30 hrs 25 hrs ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER UPSTREAM 31-Mar-2022----30-Mar-2022E012.FC ---- ---- 30 hrs 25 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP EFFLUENT 31-Mar-2022----30-Mar-2022E012.FC ---- ---- 30 hrs 26 hrs ü

Physical Tests : pH by Meter

HDPE

ELK RIVER @ OUTFALL 01-Apr-2022----30-Mar-2022E108 ---- ---- 0.25 

hrs

53 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER DOWNSTREAM 01-Apr-2022----30-Mar-2022E108 ---- ---- 0.25 

hrs

53 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER UPSTREAM 01-Apr-2022----30-Mar-2022E108 ---- ---- 0.25 

hrs

53 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP EFFLUENT 01-Apr-2022----30-Mar-2022E108 ---- ---- 0.25 

hrs

53 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT 01-Apr-2022----30-Mar-2022E108 ---- ---- 0.25 

hrs

53 hrs û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER @ OUTFALL 03-Apr-2022----30-Mar-2022E160 ---- ---- 7 days 4 days ü

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER DOWNSTREAM 03-Apr-2022----30-Mar-2022E160 ---- ---- 7 days 4 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER UPSTREAM 03-Apr-2022----30-Mar-2022E160 ---- ---- 7 days 4 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP EFFLUENT 03-Apr-2022----30-Mar-2022E160 ---- ---- 7 days 4 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT 03-Apr-2022----30-Mar-2022E160 ---- ---- 7 days 4 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 447556 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 448433 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 447895 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 447428 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 447126 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 447125 5.05.0

1 15 üpH by Meter E108 448369 5.06.6

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 448270 5.05.0

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 449619 5.05.0

1 18 üTSS by Gravimetry E160 449193 5.05.5

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 447556 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 448433 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 447895 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 447428 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 447126 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 447125 5.05.0

1 15 üpH by Meter E108 448369 5.06.6

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 449619 5.05.0

1 18 üTSS by Gravimetry E160 449193 5.05.5

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 447556 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 448433 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 447895 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 447428 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 447126 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 447125 5.05.0

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 448270 5.05.0

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 449619 5.05.0

1 18 üTSS by Gravimetry E160 449193 5.05.5

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 447556 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 447895 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 447428 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 447126 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 447125 5.05.0

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 449619 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is analyzed by flow-injection analysis with fluorescence detection 

after reaction with orthophthaldialdehyde (OPA).

Ammonia by Fluorescence E298 Water

Calgary - Environmental

J. Environ. Monit., 

2005, 7, 37-42 (mod)

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (Ultra 

Trace)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Samples are analyzed using the closed reflux colourimetric method.Chemical Oxygen Demand by Colourimetry 

(Low Level)

E559-L Water

Calgary - Environmental

APHA 5220 D (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC- SPRING WEEK1 Date Samples Received : 31-Mar-2022 10:38

:PO ---- Date Analysis Commenced : 31-Mar-2022

:C-O-C number ---- Issue Date : 06-Apr-2022 13:38

Sampler : Kevin Mackey

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 5:

No. of samples analysed : 5

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

l    Reference Material (RM) Report; Recovery and Acceptance Limits

l    Method Blank (MB) Report; Recovery and Acceptance Limits

l    Laboratory Control Sample (LCS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Erin Sanchez Inorganics, Calgary, Alberta

Katarzyna Glinka Analyst Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Services number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percentage Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 448369)

pH ---- pH units 5.37 5.49 2.21% 4%Anonymous CG2203623-001 E108 ----0.10

Physical Tests  (QC Lot: 449193)

solids, total suspended [TSS] ---- mg/L 87.3 89.3 2.26% 20%Anonymous FC2200584-003 E160 ----3.0

Anions and Nutrients  (QC Lot: 447125)

nitrite (as N) 14797-65-0 mg/L <0.0050 <0.0050 0 Diff <2x LORAnonymous CG2203661-001 E235.NO2-L ----0.0050

Anions and Nutrients  (QC Lot: 447126)

nitrate (as N) 14797-55-8 mg/L 0.226 0.182 0.0438 Diff <2x LORAnonymous CG2203661-001 E235.NO3-L ----0.0250

Anions and Nutrients  (QC Lot: 447428)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 0.134 0.133 1.16% 20%WWTP EFFLUENT CG2203658-002 E378-U ----0.0020

Anions and Nutrients  (QC Lot: 447556)

ammonia, total (as N) 7664-41-7 mg/L 0.200 0.197 1.36% 20%Anonymous CG2203646-001 E298 ----0.0050

Anions and Nutrients  (QC Lot: 449619)

phosphorus, total 7723-14-0 mg/L 0.0042 0.0037 0.0004 Diff <2x LORAnonymous CG2203649-001 E372-U ----0.0020

Microbiological Tests  (QC Lot: 448270)

coliforms, thermotolerant [fecal] ---- CFU/100mL 4 3 28.6% 65%WWTP EFFLUENT CG2203658-002 E012.FC ----1

Aggregate Organics  (QC Lot: 447895)

chemical oxygen demand [COD] ---- mg/L 26 27 0.2 Diff <2x LORAnonymous CG2203647-001 E559-L ----10

Aggregate Organics  (QC Lot: 448433)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2203655-001 E550 ----2.0
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 449193)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 447125)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 447126)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 447428)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 447556)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 MBRR

Anions and Nutrients  (QCLot: 449619)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Microbiological Tests  (QCLot: 448270)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 447895)

chemical oxygen demand [COD] ---- E559-L 10 mg/L <10 ----

Aggregate Organics  (QCLot: 448433)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----

Qualifiers
Qualifier Description

MBRR Initial MB for this submission had positive results for flagged analyte (data not shown). Low level 

samples were repeated with new QC (2nd MB results shown). High level results (>5x initial MB level) 

and non-detect results were reported and are defensible
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests  (QCLot: 448369)
pH ---- E108 ---- pH units 1007 pH units 10198.6 ----

Physical Tests  (QCLot: 449193)
solids, total suspended [TSS] ---- E160 3 mg/L 98.1150 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 447125)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1020.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 447126)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1002.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 447428)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 92.30.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 447556)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1040.2 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 449619)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 1038.02 mg/L 12080.0 ----

Aggregate Organics  (QCLot: 447895)
chemical oxygen demand [COD] ---- E559-L 10 mg/L 103100 mg/L 11585.0 ----

Aggregate Organics  (QCLot: 448433)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 96.9198 mg/L 11585.0 ----
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 447125)

Anonymous CG2203661-002 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.0109 ----0.544 mg/L

Anions and Nutrients  (QCLot: 447126)

Anonymous CG2203661-002 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0103 ----2.58 mg/L

Anions and Nutrients  (QCLot: 447428)

Anonymous CG2203659-003 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.095.2 ----0.0476 mg/L

Anions and Nutrients  (QCLot: 447556)

ELK RIVER UPSTREAM CG2203658-003 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.099.8 ----0.0998 mg/L

Anions and Nutrients  (QCLot: 449619)

Anonymous CG2203654-001 7723-14-0 E372-Uphosphorus, total 0.0676 mg/L 13070.087.8 ----0.0594 mg/L

Aggregate Organics  (QCLot: 447895)

WWTP EFFLUENT CG2203658-002 ---- E559-Lchemical oxygen demand [COD] 100 mg/L 12575.0102 ----102 mg/L
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ALS Enuironment:al 
ANALYTICAL CHEMISTRY & TESTING SERVICES 

www.alsenviro.com 

SEND REPORT TD· 

Vancouver BC, 1988 Triumpti Street V5L 1 K5, Tel: 604-253-4188 Toll Free: 1-800-665-0243 Fax: 604-253-6700 

Fort St. John BC, Box 256, 9831 _ g~AAvenue, Vi J 6W7, Tel: 250-261-5517 Fa:x: 250-261-5587 · 

Grand Prairie AB, 9595 - 111 Street TSV 5W1. Tel: 780-539-5196 Toll Free: 1-800-668-9878 Fax:: 780-513-2191 
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Calgary AB, Bay 7, 1313- 44th Avenue NE, T2E 6L5. Tel: 403-291-9897 Toll Free: 1-800-668-9878 Fax: 403-291-0298 

Saskatoon SK, 819 - 58th Street Eagt, S7K 6X5, Tel: 306-668-8370 Toll Free: 1-800-667-7645 Fax: 306-668-8383 

CHAIN OF CUSTODY FORM 
COMPANY FERNIE ALPINE RESORT UTILITIES CORPORATION ATTN PATRICK MAJER ANALYSIS REQUESTED: Environmental Division 

I Calgary ADDRESS: 1505 - 17TH AVENUE SOUTH WEST " 
I PROV: I ALBERTA T2T DE2 Work Order Reference 

CITY: CALGARY POSTAL CODE: CG2203658 --- ___ j_ ---f'AX:l403---244---37-l4- _ 
-

:fH-:----·- 49_3 - 256_: 847~ ··-. --SAME'LER: K~vin Mac~- - -- ·-- ·-- --- - ---~ --- '------ ------
FARUC --wifrlel EMS Ill~ 5pC-:1'\'1 \/'Je(. _•1. QUOTE NO PROJECT-NAME AND-NO_: -·-- -.-. ---- I·. -- - --- . - --

I Ill I -ALS-CONTACT: PatrykWoyciak ----- -· 
PONO.: 

[J HARDCOPY [J EMAIL - ADDRESS2majer@skircr.com "' . 
REPORT FORMAT § 

OFAX 0EXCEL C'.JPDF 00THER 
0 

I- :E 
0 

WO# 
. 0 0. 0. z ;;;: z Telephone : .,. 1 403 407 1600 DAl EI TIME COLLECTED "' SAMPLE IDENTIFICATION MATRIX '" (/) 

0 J9 ,;, "' .;. 0 0 u -"' 

" "' I 'C'. 0 r 0 0 0 0 "--YYYY-MM-DD TIME u_ f- "- 0 I- z z z en u -- . - . ·---

WWTP-lnfluent Routine·. j,;3'6 Water· - J( I 9 .. () "-2022-03-30 . x 
WWTP Influent BOD 2022-03-30 Water . x / 

WWTP Effluent Routine 
. .- . Water .. x x 

. 

x JI· ( ·~ 2022-03-30 : . 

~ 

WWTP Effluent BOD 2022-03-30 Water x 
WWTP Effluent Nutrients . 2022-03-30 Water x x x x x 

. 

WWTP Effluent Bacteriological 2022-03-30 ; Water x 
. 

El!< Ri'w'.er uPstream Routine· 
. . 

ID; 2..o ··'3 .. i - ~ 

. 2022-03-30 Water . x x 
>-- Elk River Upstream Nutrients 2022-03-30 Water x x x x x I ~ 

z 
Elk River Upstream Bacteriological - I - I 0 .· 2022-03-30 .· Water x 

_w 
Cf) 

:J 
Elk River@ Outfall Routine 2022-03-30 /()~ fD Water x x '7. {;/ 

.- '-' 

co Elk River@ Outfall Nutrients' · · 2022-03-30 
1. Water x x x x I X :s . . . . 

0:: 
Elk Riyer@Outfall Bacteriological 2022-03-30 Water x 

0 Elk RiVE:!rDownstream Routine 
. 

2022-03-30 I 0;1itl ... . 'Water. x x ?.< '(_ LL . . 
,. 

Elk River Downstream Nutrients 2022-03-30 Water x x x x x 
Elk River Downstream Bacteriological 

I - . 
Water 

. . I 2022-03-30 x . - . - .. . . . . . . 

. 
. . .· . - . 

.· . · . - . . .. 

. : 

. I . - . 

2022-03-30 
. · .. 1<n1 @ROUTINE 0RUSH SPECIFY DATE: (surcharge may apply) RELINQUISHED BY DATE: RECEIVED BY: DATE: TURN AROUND REQUIRED: 

llJ../J q:a; Kevin Mackey TIME: 11 :15 TIME: 

SEND INVOICE TO; 0 SAME AS REPOF0 DIFFERENT FROM REPORT (provide details 
. 

RECEIVED BY: RELINQUISHED BY: DATE· DATE: 

INVOICE FORMAT: 0 HARDCOPY 0PDF D FAX TIME: TIME: 

- ~ONS.mPtEA'SE.fAX')<.COJ>Y'.'Uf:1f:l'IE=-R~tit'f$::f~e~'16S~11:'!f8 -~ ,.~-6l~~t;Ym_ - "-·--""'-~ - --
wastewater@skifemie.com Cooler Seal Intact? · Sample Temperature: --1:£_ 0 c Cooling Method? 

-- -- - - - ------- . ~- - -- ves No N/A Frozen? Yes No lcepacks Ice None - - . ..... ----

r '-

' 
' 
i 

- --------

-

' 

- ---~ 

-- -
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2203883

:: LaboratoryClient Fernie Alpine Resort Utilities Corporation Calgary - Environmental

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC - SPRING EMS WEEK 2 Date Samples Received : 06-Apr-2022 09:30

:PO ---- Date Analysis Commenced : 06-Apr-2022

:C-O-C number ---- Issue Date : 13-Apr-2022 15:10

Sampler : KM

Site : ----

Quote number : CG21-FARU100-0002

5:No. of samples received

5:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Anthony Calero Team Leader - Inorganics Inorganics, Calgary, Alberta

Erin Sanchez Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

CG2203883

FARUC - SPRING EMS WEEK 2:Project

Fernie Alpine Resort Utilities Corporation

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Workorder Comments

No sampling time provided, sampling time is assumed

Qualifiers

Qualifier Description

BOD dilution results differed by more than 30% RPD. Precision of reported BOD 

result may be less than usual.

BODP

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within 

hold time.

HTD
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Work Order :

:Client

CG2203883

FARUC - SPRING EMS WEEK 2:Project

Fernie Alpine Resort Utilities Corporation

Analytical Results

ELK RIVER 

DOWNSTREAM

ELK RIVER @ 

OUTFALL

ELK RIVER 

UPSTREAM

WWTP 

EFFLUENT

WWTP 

INFLUENT

Client sample IDSub-Matrix: Water

 (Matrix: Water)

05-Apr-2022 

12:00

05-Apr-2022 

12:00

05-Apr-2022 

12:00

05-Apr-2022 

12:00

05-Apr-2022 

12:00

Client sampling date / time

CG2203883-005CG2203883-004CG2203883-003CG2203883-002CG2203883-001UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

7.79 8.31pH units0.10----pH 8.308.207.79E108
                         

73.5 <3.0mg/L3.0---- <3.0<3.0<3.0E160solids, total suspended [TSS]
                         

Anions and Nutrients

---- <0.0050mg/L0.00507664-41-7 0.0095<0.00500.0199E298ammonia, total (as N)
                         

---- 2.24mg/L0.005014797-55-8 2.142.1228.0E235.NO3-Lnitrate (as N)
     HTD                

---- 0.0027mg/L0.001014797-65-0 0.0036<0.00100.0096E235.NO2-Lnitrite (as N)
                         

---- <0.0010mg/L0.001014265-44-2 <0.00100.00650.0665E378-Uphosphate, ortho-, dissolved (as P)
                         

---- 0.0065mg/L0.00207723-14-0 0.00630.01230.0780E372-Uphosphorus, total
                         

---- 2.24mg/L0.0050---- 2.142.1228.0EC235.N+Nnitrate + nitrite (as N)
                         

Microbiological Tests

---- 2CFU/100mL1---- 2131E012.FCcoliforms, thermotolerant [fecal]
                         

Aggregate Organics

70.7 ----mg/L2.0---- --------2.5E550biochemical oxygen demand [BOD]
BODP BODP                

---- ----mg/L10---- --------<10E559-Lchemical oxygen demand [COD]
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2203883 Page : 1 of 10

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC - SPRING EMS WEEK 2 Date Samples Received : 06-Apr-2022 09:30

Issue Date : 13-Apr-2022 15:10----PO :

C-O-C number ----:

KM:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 5

5:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers

Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.



Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

CG2203883

Fernie Alpine Resort Utilities Corporation

FARUC - SPRING EMS WEEK 2:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP EFFLUENT 07-Apr-2022----05-Apr-2022E550 ---- ---- 3 days 2 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP INFLUENT 07-Apr-2022----05-Apr-2022E550 ---- ---- 3 days 2 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 06-Apr-2022----05-Apr-2022E559-L ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER @ OUTFALL 08-Apr-202208-Apr-202205-Apr-2022E298 ---- ---- 28 days 3 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 08-Apr-202208-Apr-202205-Apr-2022E298 ---- ---- 28 days 3 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 08-Apr-202208-Apr-202205-Apr-2022E298 ---- ---- 28 days 3 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP EFFLUENT 08-Apr-202208-Apr-202205-Apr-2022E298 ---- ---- 28 days 3 days ü
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Work Order :

:Client

CG2203883

Fernie Alpine Resort Utilities Corporation

FARUC - SPRING EMS WEEK 2:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER @ OUTFALL 06-Apr-2022----05-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER DOWNSTREAM 06-Apr-2022----05-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER UPSTREAM 06-Apr-2022----05-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

WWTP EFFLUENT 06-Apr-2022----05-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER @ OUTFALL 07-Apr-2022----05-Apr-2022E235.NO3-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 07-Apr-2022----05-Apr-2022E235.NO3-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 07-Apr-2022----05-Apr-2022E235.NO3-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 11-Apr-2022----05-Apr-2022E235.NO3-L ---- ---- 3 days 6 days û

EHT

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER @ OUTFALL 07-Apr-2022----05-Apr-2022E235.NO2-L ---- ---- 3 days 2 days ü
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Work Order :

:Client

CG2203883

Fernie Alpine Resort Utilities Corporation

FARUC - SPRING EMS WEEK 2:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 07-Apr-2022----05-Apr-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 07-Apr-2022----05-Apr-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 07-Apr-2022----05-Apr-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

ELK RIVER @ OUTFALL 08-Apr-202208-Apr-202205-Apr-2022E372-U ---- ---- 28 days 3 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 08-Apr-202208-Apr-202205-Apr-2022E372-U ---- ---- 28 days 3 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 08-Apr-202208-Apr-202205-Apr-2022E372-U ---- ---- 28 days 3 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 08-Apr-202208-Apr-202205-Apr-2022E372-U ---- ---- 28 days 3 days ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER @ OUTFALL 06-Apr-2022----05-Apr-2022E012.FC ---- ---- 30 hrs 23 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER DOWNSTREAM 06-Apr-2022----05-Apr-2022E012.FC ---- ---- 30 hrs 23 hrs ü
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CG2203883
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FARUC - SPRING EMS WEEK 2:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER UPSTREAM 06-Apr-2022----05-Apr-2022E012.FC ---- ---- 30 hrs 23 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP EFFLUENT 06-Apr-2022----05-Apr-2022E012.FC ---- ---- 30 hrs 23 hrs ü

Physical Tests : pH by Meter

HDPE

ELK RIVER @ OUTFALL 08-Apr-2022----05-Apr-2022E108 ---- ---- 0.25 

hrs

73 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER DOWNSTREAM 08-Apr-2022----05-Apr-2022E108 ---- ---- 0.25 

hrs

73 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER UPSTREAM 08-Apr-2022----05-Apr-2022E108 ---- ---- 0.25 

hrs

73 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP EFFLUENT 08-Apr-2022----05-Apr-2022E108 ---- ---- 0.25 

hrs

73 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT 08-Apr-2022----05-Apr-2022E108 ---- ---- 0.25 

hrs

73 hrs û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER @ OUTFALL 08-Apr-2022----05-Apr-2022E160 ---- ---- 7 days 3 days ü

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER DOWNSTREAM 08-Apr-2022----05-Apr-2022E160 ---- ---- 7 days 3 days ü
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FARUC - SPRING EMS WEEK 2:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER UPSTREAM 08-Apr-2022----05-Apr-2022E160 ---- ---- 7 days 3 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP EFFLUENT 08-Apr-2022----05-Apr-2022E160 ---- ---- 7 days 3 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT 08-Apr-2022----05-Apr-2022E160 ---- ---- 7 days 3 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

EHT: Exceeded ALS recommended hold time prior to analysis.

Rec. HT: ALS recommended hold time (see units).
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FARUC - SPRING EMS WEEK 2:Project

Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 13 üAmmonia by Fluorescence E298 453730 5.07.6

1 20 üBiochemical Oxygen Demand - 5 day E550 453110 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 451587 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 451757 5.05.2

1 19 üNitrate in Water by IC (Low Level) E235.NO3-L 452397 5.05.2

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 452396 5.05.2

1 20 üpH by Meter E108 453834 5.05.0

1 19 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 452944 5.05.2

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 452764 5.05.0

1 20 üTSS by Gravimetry E160 453086 5.05.0

Laboratory Control Samples (LCS)

1 13 üAmmonia by Fluorescence E298 453730 5.07.6

1 20 üBiochemical Oxygen Demand - 5 day E550 453110 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 451587 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 451757 5.05.2

1 19 üNitrate in Water by IC (Low Level) E235.NO3-L 452397 5.05.2

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 452396 5.05.2

1 20 üpH by Meter E108 453834 5.05.0

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 452764 5.05.0

1 20 üTSS by Gravimetry E160 453086 5.05.0

Method Blanks (MB)

1 13 üAmmonia by Fluorescence E298 453730 5.07.6

1 20 üBiochemical Oxygen Demand - 5 day E550 453110 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 451587 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 451757 5.05.2

1 19 üNitrate in Water by IC (Low Level) E235.NO3-L 452397 5.05.2

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 452396 5.05.2

1 19 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 452944 5.05.2

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 452764 5.05.0

1 20 üTSS by Gravimetry E160 453086 5.05.0

Matrix Spikes (MS)

1 13 üAmmonia by Fluorescence E298 453730 5.07.6

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 451587 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 451757 5.05.2

1 19 üNitrate in Water by IC (Low Level) E235.NO3-L 452397 5.05.2

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 452396 5.05.2

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 452764 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is analyzed by flow-injection analysis with fluorescence detection 

after reaction with orthophthaldialdehyde (OPA).

Ammonia by Fluorescence E298 Water

Calgary - Environmental

J. Environ. Monit., 

2005, 7, 37-42 (mod)

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (Ultra 

Trace)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Samples are analyzed using the closed reflux colourimetric method.Chemical Oxygen Demand by Colourimetry 

(Low Level)

E559-L Water

Calgary - Environmental

APHA 5220 D (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2203883

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC - SPRING EMS WEEK 2 Date Samples Received : 06-Apr-2022 09:30

:PO ---- Date Analysis Commenced : 06-Apr-2022

:C-O-C number ---- Issue Date : 13-Apr-2022 15:10

Sampler : KM

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 5:

No. of samples analysed : 5

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

l    Reference Material (RM) Report; Recovery and Acceptance Limits

l    Method Blank (MB) Report; Recovery and Acceptance Limits

l    Laboratory Control Sample (LCS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Anthony Calero Team Leader - Inorganics Inorganics, Calgary, Alberta

Erin Sanchez Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Services number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percentage Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 453086)

solids, total suspended [TSS] ---- mg/L 3.9 3.3 0.6 Diff <2x LORAnonymous CG2203869-001 E160 ----3.0

Physical Tests  (QC Lot: 453834)

pH ---- pH units 7.79 7.81 0.256% 4%WWTP INFLUENT CG2203883-001 E108 ----0.10

Anions and Nutrients  (QC Lot: 451757)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 2.45 2.45 0.0408% 20%Anonymous CG2203873-001 E378-U ----0.0500

Anions and Nutrients  (QC Lot: 452396)

nitrite (as N) 14797-65-0 mg/L 0.0031 0.0020 0.0011 Diff <2x LORAnonymous CG2203905-001 E235.NO2-L ----0.0010

Anions and Nutrients  (QC Lot: 452397)

nitrate (as N) 14797-55-8 mg/L 2.15 2.14 0.573% 20%Anonymous CG2203905-001 E235.NO3-L ----0.0050

Anions and Nutrients  (QC Lot: 452764)

phosphorus, total 7723-14-0 mg/L 0.0229 0.0236 2.68% 20%Anonymous CG2203860-001 E372-U ----0.0020

Anions and Nutrients  (QC Lot: 453730)

ammonia, total (as N) 7664-41-7 mg/L 0.0199 0.0199 0 Diff <2x LORWWTP EFFLUENT CG2203883-002 E298 ----0.0050

Microbiological Tests  (QC Lot: 452944)

coliforms, thermotolerant [fecal] ---- CFU/100mL 1 1 0 Diff <2x LORWWTP EFFLUENT CG2203883-002 E012.FC ----1

Aggregate Organics  (QC Lot: 451587)

chemical oxygen demand [COD] ---- mg/L 163 166 1.76% 20%Anonymous CG2203873-007 E559-L ----10

Aggregate Organics  (QC Lot: 453110)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2203887-001 E550 ----2.0
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 453086)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 451757)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 452396)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 452397)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 452764)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Anions and Nutrients  (QCLot: 453730)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Microbiological Tests  (QCLot: 452944)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 451587)

chemical oxygen demand [COD] ---- E559-L 10 mg/L <10 ----

Aggregate Organics  (QCLot: 453110)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests  (QCLot: 453086)
solids, total suspended [TSS] ---- E160 3 mg/L 96.8150 mg/L 11585.0 ----

Physical Tests  (QCLot: 453834)
pH ---- E108 ---- pH units 1007 pH units 10198.6 ----

Anions and Nutrients  (QCLot: 451757)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 93.50.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 452396)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 99.60.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 452397)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1022.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 452764)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 94.88.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 453730)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 99.20.2 mg/L 11585.0 ----

Aggregate Organics  (QCLot: 451587)
chemical oxygen demand [COD] ---- E559-L 10 mg/L 99.0100 mg/L 11585.0 ----

Aggregate Organics  (QCLot: 453110)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 92.6198 mg/L 11585.0 ----
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 451757)

Anonymous CG2203873-002 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 452396)

Anonymous CG2203905-004 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.095.4 ----0.477 mg/L

Anions and Nutrients  (QCLot: 452397)

Anonymous CG2203905-004 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.094.3 ----2.36 mg/L

Anions and Nutrients  (QCLot: 452764)

Anonymous CG2203869-001 7723-14-0 E372-Uphosphorus, total 0.0676 mg/L 13070.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 453730)

ELK RIVER UPSTREAM CG2203883-003 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.099.1 ----0.0991 mg/L

Aggregate Organics  (QCLot: 451587)

Anonymous CG2203873-008 ---- E559-Lchemical oxygen demand [COD] 100 mg/L 12575.0ND ----ND mg/L
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TEL: 403. 256. 8473 I FAX:l403 · 244 · 3774 SAMPLER: Kevin Mackey 

PROJECT NAME AND NO.: FARUC - Spring EMS week 2 QUOTE NO· 
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2204250

:: LaboratoryClient Fernie Alpine Resort Utilities Corporation Calgary - Environmental

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC - SPRING EMS WEEK 3 Date Samples Received : 14-Apr-2022 08:40

:PO ---- Date Analysis Commenced : 14-Apr-2022

:C-O-C number ---- Issue Date : 20-Apr-2022 15:14

Sampler : Kevin Mackey

Site : ----

Quote number : CG21-FARU100-0002

5:No. of samples received

5:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Erin Sanchez Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Katarzyna Glinka Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta
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General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Workorder Comments

No sampling time provided on COC; sampling time is assumed.

Qualifiers

Qualifier Description

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).DLHC
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Analytical Results

ELK RIVER 

DOWNSTREAM

ELK RIVER 

OUTFALL

ELK RIVER 

UPSTREAM

WWTP 

EFFLUENT

WWTP 

INFLUENT

Client sample IDSub-Matrix: Water

 (Matrix: Water)

13-Apr-2022 

12:00

13-Apr-2022 

12:00

13-Apr-2022 

12:00

13-Apr-2022 

12:00

13-Apr-2022 

12:00

Client sampling date / time

CG2204250-005CG2204250-004CG2204250-003CG2204250-002CG2204250-001UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

7.92 8.34pH units0.10----pH 8.348.297.99E108
                         

47.5 <3.0mg/L3.0---- 3.17.5<3.0E160solids, total suspended [TSS]
                         

Anions and Nutrients

---- <0.0050mg/L0.00507664-41-7 <0.0050<0.00500.0051E298ammonia, total (as N)
                         

---- 2.69mg/L0.005014797-55-8 2.600.51724.1E235.NO3-Lnitrate (as N)
                         

---- 0.0046mg/L0.001014797-65-0 0.0018<0.00100.0061E235.NO2-Lnitrite (as N)
                         

---- <0.0010mg/L0.001014265-44-2 <0.00100.00490.0918E378-Uphosphate, ortho-, dissolved (as P)
                         

---- 0.0069mg/L0.00207723-14-0 0.00650.02000.112E372-Uphosphorus, total
     DLHC                

---- 2.69mg/L0.0050---- 2.600.51724.1EC235.N+Nnitrate + nitrite (as N)
                         

Microbiological Tests

---- <1CFU/100mL1---- 2<12E012.FCcoliforms, thermotolerant [fecal]
                         

Aggregate Organics

41.6 ----mg/L2.0---- --------<2.0E550biochemical oxygen demand [BOD]
                         

---- ----mg/L10---- --------<10E559-Lchemical oxygen demand [COD]
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2204250 Page : 1 of 10

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC - SPRING EMS WEEK 3 Date Samples Received : 14-Apr-2022 08:40

Issue Date : 20-Apr-2022 15:14----PO :

C-O-C number ----:

Kevin Mackey:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 5

5:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers

Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.



Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP EFFLUENT 14-Apr-2022----13-Apr-2022E550 ---- ---- 3 days 1 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP INFLUENT 14-Apr-2022----13-Apr-2022E550 ---- ---- 3 days 1 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 14-Apr-2022----13-Apr-2022E559-L ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 14-Apr-202214-Apr-202213-Apr-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER OUTFALL 14-Apr-202214-Apr-202213-Apr-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 14-Apr-202214-Apr-202213-Apr-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP EFFLUENT 14-Apr-202214-Apr-202213-Apr-2022E298 ---- ---- 28 days 1 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER DOWNSTREAM 14-Apr-2022----13-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER OUTFALL 14-Apr-2022----13-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER UPSTREAM 14-Apr-2022----13-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

WWTP EFFLUENT 14-Apr-2022----13-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 14-Apr-2022----13-Apr-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER OUTFALL 14-Apr-2022----13-Apr-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 14-Apr-2022----13-Apr-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 14-Apr-2022----13-Apr-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 14-Apr-2022----13-Apr-2022E235.NO2-L ---- ---- 3 days 1 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER OUTFALL 14-Apr-2022----13-Apr-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 14-Apr-2022----13-Apr-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 14-Apr-2022----13-Apr-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 20-Apr-202220-Apr-202213-Apr-2022E372-U ---- ---- 28 days 7 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

ELK RIVER OUTFALL 20-Apr-202220-Apr-202213-Apr-2022E372-U ---- ---- 28 days 7 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 20-Apr-202220-Apr-202213-Apr-2022E372-U ---- ---- 28 days 7 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 20-Apr-202220-Apr-202213-Apr-2022E372-U ---- ---- 28 days 7 days ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER DOWNSTREAM 14-Apr-2022----13-Apr-2022E012.FC ---- ---- 30 hrs 24 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER OUTFALL 14-Apr-2022----13-Apr-2022E012.FC ---- ---- 30 hrs 24 hrs ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER UPSTREAM 14-Apr-2022----13-Apr-2022E012.FC ---- ---- 30 hrs 24 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP EFFLUENT 14-Apr-2022----13-Apr-2022E012.FC ---- ---- 30 hrs 24 hrs ü

Physical Tests : pH by Meter

HDPE

ELK RIVER DOWNSTREAM 14-Apr-2022----13-Apr-2022E108 ---- ---- 0.25 

hrs

24 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER OUTFALL 14-Apr-2022----13-Apr-2022E108 ---- ---- 0.25 

hrs

24 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER UPSTREAM 14-Apr-2022----13-Apr-2022E108 ---- ---- 0.25 

hrs

24 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP EFFLUENT 14-Apr-2022----13-Apr-2022E108 ---- ---- 0.25 

hrs

24 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT 14-Apr-2022----13-Apr-2022E108 ---- ---- 0.25 

hrs

24 hrs û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER DOWNSTREAM 19-Apr-2022----13-Apr-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER OUTFALL 19-Apr-2022----13-Apr-2022E160 ---- ---- 7 days 6 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER UPSTREAM 19-Apr-2022----13-Apr-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP EFFLUENT 19-Apr-2022----13-Apr-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT 19-Apr-2022----13-Apr-2022E160 ---- ---- 7 days 6 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 459023 5.05.0

1 16 üBiochemical Oxygen Demand - 5 day E550 459057 5.06.2

1 11 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 458952 5.09.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 459173 5.05.0

1 14 üNitrate in Water by IC (Low Level) E235.NO3-L 459080 5.07.1

1 13 üNitrite in Water by IC (Low Level) E235.NO2-L 459081 5.07.6

1 20 üpH by Meter E108 458806 5.05.0

1 15 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 460095 5.06.6

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 460162 5.05.0

1 17 üTSS by Gravimetry E160 461325 5.05.8

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 459023 5.05.0

1 16 üBiochemical Oxygen Demand - 5 day E550 459057 5.06.2

1 11 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 458952 5.09.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 459173 5.05.0

1 14 üNitrate in Water by IC (Low Level) E235.NO3-L 459080 5.07.1

1 13 üNitrite in Water by IC (Low Level) E235.NO2-L 459081 5.07.6

1 20 üpH by Meter E108 458806 5.05.0

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 460162 5.05.0

1 17 üTSS by Gravimetry E160 461325 5.05.8

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 459023 5.05.0

1 16 üBiochemical Oxygen Demand - 5 day E550 459057 5.06.2

1 11 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 458952 5.09.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 459173 5.05.0

1 14 üNitrate in Water by IC (Low Level) E235.NO3-L 459080 5.07.1

1 13 üNitrite in Water by IC (Low Level) E235.NO2-L 459081 5.07.6

1 15 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 460095 5.06.6

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 460162 5.05.0

1 17 üTSS by Gravimetry E160 461325 5.05.8

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 459023 5.05.0

1 11 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 458952 5.09.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 459173 5.05.0

1 14 üNitrate in Water by IC (Low Level) E235.NO3-L 459080 5.07.1

1 13 üNitrite in Water by IC (Low Level) E235.NO2-L 459081 5.07.6

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 460162 5.05.0



9 of 10:Page

Work Order :

:Client

CG2204250

Fernie Alpine Resort Utilities Corporation

FARUC - SPRING EMS WEEK 3:Project

Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is analyzed by flow-injection analysis with fluorescence detection 

after reaction with orthophthaldialdehyde (OPA).

Ammonia by Fluorescence E298 Water

Calgary - Environmental

J. Environ. Monit., 

2005, 7, 37-42 (mod)

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (Ultra 

Trace)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Samples are analyzed using the closed reflux colourimetric method.Chemical Oxygen Demand by Colourimetry 

(Low Level)

E559-L Water

Calgary - Environmental

APHA 5220 D (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2204250

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC - SPRING EMS WEEK 3 Date Samples Received : 14-Apr-2022 08:40

:PO ---- Date Analysis Commenced : 14-Apr-2022

:C-O-C number ---- Issue Date : 20-Apr-2022 15:14

Sampler : Kevin Mackey

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 5:

No. of samples analysed : 5

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

l    Reference Material (RM) Report; Recovery and Acceptance Limits

l    Method Blank (MB) Report; Recovery and Acceptance Limits

l    Laboratory Control Sample (LCS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Erin Sanchez Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Katarzyna Glinka Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Services number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percentage Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Work Order :

:Client

CG2204250

Fernie Alpine Resort Utilities Corporation

FARUC - SPRING EMS WEEK 3:Project

Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 458806)

pH ---- pH units 7.95 8.00 0.627% 4%Anonymous CG2204227-003 E108 ----0.10

Physical Tests  (QC Lot: 461325)

solids, total suspended [TSS] ---- mg/L 66.3 66.9 0.901% 20%Anonymous FC2200692-003 E160 ----3.0

Anions and Nutrients  (QC Lot: 459023)

ammonia, total (as N) 7664-41-7 mg/L 0.0051 0.0050 0.0001 Diff <2x LORWWTP EFFLUENT CG2204250-002 E298 ----0.0050

Anions and Nutrients  (QC Lot: 459080)

nitrate (as N) 14797-55-8 mg/L 0.0364 0.0353 0.0011 Diff <2x LORAnonymous CG2204232-002 E235.NO3-L ----0.0050

Anions and Nutrients  (QC Lot: 459081)

nitrite (as N) 14797-65-0 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous CG2204232-002 E235.NO2-L ----0.0010

Anions and Nutrients  (QC Lot: 459173)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 0.0252 0.0268 6.32% 20%Anonymous CG2204232-002 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 460162)

phosphorus, total 7723-14-0 mg/L 0.112 0.108 2.94% 20%WWTP EFFLUENT CG2204250-002 E372-U ----0.0040

Microbiological Tests  (QC Lot: 460095)

coliforms, thermotolerant [fecal] ---- CFU/100mL 7200 9100 23.3% 65%Anonymous GP2200654-001 E012.FC ----100

Aggregate Organics  (QC Lot: 458952)

chemical oxygen demand [COD] ---- mg/L <10 <10 0 Diff <2x LORAnonymous CG2204225-005 E559-L ----10

Aggregate Organics  (QC Lot: 459057)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2204225-010 E550 ----2.0
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Work Order :

:Client

CG2204250

Fernie Alpine Resort Utilities Corporation

FARUC - SPRING EMS WEEK 3:Project

Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 461325)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 459023)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 459080)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 459081)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 459173)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 460162)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Microbiological Tests  (QCLot: 460095)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 458952)

chemical oxygen demand [COD] ---- E559-L 10 mg/L <10 ----

Aggregate Organics  (QCLot: 459057)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----
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Work Order :

:Client

CG2204250

Fernie Alpine Resort Utilities Corporation

FARUC - SPRING EMS WEEK 3:Project

Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests  (QCLot: 458806)
pH ---- E108 ---- pH units 1017 pH units 10198.6 ----

Physical Tests  (QCLot: 461325)
solids, total suspended [TSS] ---- E160 3 mg/L 95.4150 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 459023)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 92.00.2 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 459080)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1042.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 459081)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 96.90.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 459173)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 1000.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 460162)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 1068.02 mg/L 12080.0 ----

Aggregate Organics  (QCLot: 458952)
chemical oxygen demand [COD] ---- E559-L 10 mg/L 104100 mg/L 11585.0 ----

Aggregate Organics  (QCLot: 459057)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 104198 mg/L 11585.0 ----
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FARUC - SPRING EMS WEEK 3:Project

Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 459023)

ELK RIVER UPSTREAM CG2204250-003 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.095.0 ----0.0950 mg/L

Anions and Nutrients  (QCLot: 459080)

Anonymous CG2204260-013 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.098.3 ----2.46 mg/L

Anions and Nutrients  (QCLot: 459081)

Anonymous CG2204260-013 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.097.1 ----0.486 mg/L

Anions and Nutrients  (QCLot: 459173)

Anonymous CG2204232-003 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.092.2 ----0.0461 mg/L

Anions and Nutrients  (QCLot: 460162)

ELK RIVER UPSTREAM CG2204250-003 7723-14-0 E372-Uphosphorus, total 0.0676 mg/L 13070.077.5 ----0.0524 mg/L

Aggregate Organics  (QCLot: 458952)

Anonymous CG2204225-007 ---- E559-Lchemical oxygen demand [COD] 100 mg/L 12575.0ND ----ND mg/L
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rGf) ;, · i, --\ .. v ...___ AL() I///{_::~ 1€6So11:2T UTtL- { n e:--:-s CoR_t>.
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Address: Phone No: Fax No: After Hours/Emergency 
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(
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Water Supplier2
: 
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3
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I 
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D;\c. Byp.._o 1._' 
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i i 
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No: 
25()!./2_( 3'l-7f 

I After Hours/Emergency 
. No: 
I( ZL.0.) l/!;7 5f::Jl8 

4
There are five B,C. Health Authority Regions and 16 associated Health Service Delivery Areas: 

1. Northern: Northwest, Northeast and Northern Interior 
2. Interior: East Kootenay, Kootenay/Boundary, Okanagan and Thompson/G:ariboo 
3. Vancouver Island: North Vancouver Island, Central Vancouver Island and South Vancouver Island 
4. Vancouver Coastal: North Shore I Coast Garibaldi, Vancouver and Richmond 
5. Fraser: Fraser North, Fraser South and Fraser East 

Received By: Date: 

>---------- ~ 
Sample Temperature Upon Rec;;ipt: COOLING METHOD: 

ICEPACKSD ICE 0 NONE 0 

' 



 5  5.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2204529

:: LaboratoryClient Fernie Alpine Resort Utilities Corporation Calgary - Environmental

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC - SPRING EMS WEEK 4 Date Samples Received : 21-Apr-2022 09:30

:PO ---- Date Analysis Commenced : 21-Apr-2022

:C-O-C number ---- Issue Date : 27-Apr-2022 13:03

Sampler : Kevin Mackey

Site : ----

Quote number : CG21-FARU100-0002

5:No. of samples received

5:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Erin Sanchez Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

CG2204529

FARUC - SPRING EMS WEEK 4:Project

Fernie Alpine Resort Utilities Corporation

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).DLHC

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, 

colour, turbidity).

DLM
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Work Order :

:Client

CG2204529

FARUC - SPRING EMS WEEK 4:Project

Fernie Alpine Resort Utilities Corporation

Analytical Results

ELK RIVER 

DOWNSTREAM

ELK RIVER 

OUTFALL

KLE RIVER 

UPSTREAM

WWTP 

EFFLUENT

WWTP 

INFLUENT

Client sample IDSub-Matrix: Water

 (Matrix: Water)

20-Apr-2022 

10:15

20-Apr-2022 

10:00

20-Apr-2022 

09:45

20-Apr-2022 

09:10

20-Apr-2022 

09:00

Client sampling date / time

CG2204529-005CG2204529-004CG2204529-003CG2204529-002CG2204529-001UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

7.72 7.97pH units0.10----pH 7.967.647.41E108
                         

51.3 4.7mg/L3.0---- 3.1<3.0<3.0E160solids, total suspended [TSS]
                         

Anions and Nutrients

---- <0.0050mg/L0.00507664-41-7 <0.0050<0.00500.0065E298ammonia, total (as N)
                         

---- 2.78mg/L0.005014797-55-8 2.755.3324.2E235.NO3-Lnitrate (as N)
                         

---- 0.0027mg/L0.001014797-65-0 0.0039<0.00100.0085E235.NO2-Lnitrite (as N)
                         

---- <0.0010mg/L0.001014265-44-2 <0.00100.06850.123E378-Uphosphate, ortho-, dissolved (as P)
     DLHC                

---- 0.0063mg/L0.00207723-14-0 0.00540.06680.134E372-Uphosphorus, total
     DLHC      DLM      

---- 2.78mg/L0.0050---- 2.755.3324.2EC235.N+Nnitrate + nitrite (as N)
                         

Microbiological Tests

---- 3CFU/100mL1---- <13<1E012.FCcoliforms, thermotolerant [fecal]
                         

Aggregate Organics

39.0 ----mg/L2.0---- --------<2.0E550biochemical oxygen demand [BOD]
                         

---- ----mg/L10---- --------<10E559-Lchemical oxygen demand [COD]
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2204529 Page : 1 of 10

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC - SPRING EMS WEEK 4 Date Samples Received : 21-Apr-2022 09:30

Issue Date : 27-Apr-2022 13:03----PO :

C-O-C number ----:

Kevin Mackey:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 5

5:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers

Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.



Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

CG2204529

Fernie Alpine Resort Utilities Corporation

FARUC - SPRING EMS WEEK 4:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP EFFLUENT 22-Apr-2022----20-Apr-2022E550 ---- ---- 3 days 2 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP INFLUENT 22-Apr-2022----20-Apr-2022E550 ---- ---- 3 days 2 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 21-Apr-2022----20-Apr-2022E559-L ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 21-Apr-202221-Apr-202220-Apr-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER OUTFALL 21-Apr-202221-Apr-202220-Apr-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

KLE RIVER UPSTREAM 21-Apr-202221-Apr-202220-Apr-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP EFFLUENT 21-Apr-202221-Apr-202220-Apr-2022E298 ---- ---- 28 days 1 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER DOWNSTREAM 21-Apr-2022----20-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER OUTFALL 21-Apr-2022----20-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

KLE RIVER UPSTREAM 21-Apr-2022----20-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

WWTP EFFLUENT 21-Apr-2022----20-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 21-Apr-2022----20-Apr-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER OUTFALL 21-Apr-2022----20-Apr-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

KLE RIVER UPSTREAM 21-Apr-2022----20-Apr-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 21-Apr-2022----20-Apr-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 21-Apr-2022----20-Apr-2022E235.NO2-L ---- ---- 3 days 1 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER OUTFALL 21-Apr-2022----20-Apr-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

KLE RIVER UPSTREAM 21-Apr-2022----20-Apr-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 21-Apr-2022----20-Apr-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 26-Apr-202226-Apr-202220-Apr-2022E372-U ---- ---- 28 days 6 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

ELK RIVER OUTFALL 26-Apr-202226-Apr-202220-Apr-2022E372-U ---- ---- 28 days 6 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

KLE RIVER UPSTREAM 26-Apr-202226-Apr-202220-Apr-2022E372-U ---- ---- 28 days 6 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (Ultra Trace)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 26-Apr-202226-Apr-202220-Apr-2022E372-U ---- ---- 28 days 6 days ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER DOWNSTREAM 21-Apr-2022----20-Apr-2022E012.FC ---- ---- 30 hrs 24 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER OUTFALL 21-Apr-2022----20-Apr-2022E012.FC ---- ---- 30 hrs 25 hrs ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

KLE RIVER UPSTREAM 21-Apr-2022----20-Apr-2022E012.FC ---- ---- 30 hrs 25 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP EFFLUENT 21-Apr-2022----20-Apr-2022E012.FC ---- ---- 30 hrs 25 hrs ü

Physical Tests : pH by Meter

HDPE

ELK RIVER DOWNSTREAM 21-Apr-2022----20-Apr-2022E108 ---- ---- 0.25 

hrs

31 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER OUTFALL 21-Apr-2022----20-Apr-2022E108 ---- ---- 0.25 

hrs

31 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

KLE RIVER UPSTREAM 21-Apr-2022----20-Apr-2022E108 ---- ---- 0.25 

hrs

31 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP EFFLUENT 21-Apr-2022----20-Apr-2022E108 ---- ---- 0.25 

hrs

32 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT 21-Apr-2022----20-Apr-2022E108 ---- ---- 0.25 

hrs

32 hrs û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER DOWNSTREAM 23-Apr-2022----20-Apr-2022E160 ---- ---- 7 days 3 days ü

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER OUTFALL 23-Apr-2022----20-Apr-2022E160 ---- ---- 7 days 3 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : TSS by Gravimetry

HDPE

KLE RIVER UPSTREAM 23-Apr-2022----20-Apr-2022E160 ---- ---- 7 days 3 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP EFFLUENT 23-Apr-2022----20-Apr-2022E160 ---- ---- 7 days 3 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT 23-Apr-2022----20-Apr-2022E160 ---- ---- 7 days 3 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 464299 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 465748 5.05.0

1 4 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 464375 5.025.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 464282 5.05.0

1 17 üNitrate in Water by IC (Low Level) E235.NO3-L 464182 5.05.8

1 17 üNitrite in Water by IC (Low Level) E235.NO2-L 464183 5.05.8

1 20 üpH by Meter E108 464828 5.05.0

1 15 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 465589 5.06.6

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 466038 5.05.0

1 20 üTSS by Gravimetry E160 465397 5.05.0

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 464299 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 465748 5.05.0

1 4 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 464375 5.025.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 464282 5.05.0

1 17 üNitrate in Water by IC (Low Level) E235.NO3-L 464182 5.05.8

1 17 üNitrite in Water by IC (Low Level) E235.NO2-L 464183 5.05.8

1 20 üpH by Meter E108 464828 5.05.0

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 466038 5.05.0

1 20 üTSS by Gravimetry E160 465397 5.05.0

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 464299 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 465748 5.05.0

1 4 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 464375 5.025.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 464282 5.05.0

1 17 üNitrate in Water by IC (Low Level) E235.NO3-L 464182 5.05.8

1 17 üNitrite in Water by IC (Low Level) E235.NO2-L 464183 5.05.8

1 15 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 465589 5.06.6

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 466038 5.05.0

1 20 üTSS by Gravimetry E160 465397 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 464299 5.05.0

1 4 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 464375 5.025.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 464282 5.05.0

1 17 üNitrate in Water by IC (Low Level) E235.NO3-L 464182 5.05.8

1 17 üNitrite in Water by IC (Low Level) E235.NO2-L 464183 5.05.8

1 20 üTotal Phosphorus by Colourimetry (Ultra Trace) E372-U 466038 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is analyzed by flow-injection analysis with fluorescence detection 

after reaction with orthophthaldialdehyde (OPA).

Ammonia by Fluorescence E298 Water

Calgary - Environmental

J. Environ. Monit., 

2005, 7, 37-42 (mod)

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (Ultra 

Trace)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Samples are analyzed using the closed reflux colourimetric method.Chemical Oxygen Demand by Colourimetry 

(Low Level)

E559-L Water

Calgary - Environmental

APHA 5220 D (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC - SPRING EMS WEEK 4 Date Samples Received : 21-Apr-2022 09:30

:PO ---- Date Analysis Commenced : 21-Apr-2022

:C-O-C number ---- Issue Date : 27-Apr-2022 13:03

Sampler : Kevin Mackey

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 5:

No. of samples analysed : 5

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

l    Reference Material (RM) Report; Recovery and Acceptance Limits

l    Method Blank (MB) Report; Recovery and Acceptance Limits

l    Laboratory Control Sample (LCS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Erin Sanchez Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Services number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percentage Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 464828)

pH ---- pH units 7.72 7.66 0.780% 4%WWTP INFLUENT CG2204529-001 E108 ----0.10

Physical Tests  (QC Lot: 465397)

solids, total suspended [TSS] ---- mg/L 20.7 22.5 1.8 Diff <2x LORAnonymous CG2204492-001 E160 ----3.0

Anions and Nutrients  (QC Lot: 464182)

nitrate (as N) 14797-55-8 mg/L 0.0521 0.0509 0.0012 Diff <2x LORAnonymous CG2204527-001 E235.NO3-L ----0.0250

Anions and Nutrients  (QC Lot: 464183)

nitrite (as N) 14797-65-0 mg/L <0.0050 <0.0050 0 Diff <2x LORAnonymous CG2204527-001 E235.NO2-L ----0.0050

Anions and Nutrients  (QC Lot: 464282)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 1.43 1.46 1.80% 20%Anonymous CG2204521-003 E378-U ----0.0200

Anions and Nutrients  (QC Lot: 464299)

ammonia, total (as N) 7664-41-7 mg/L <0.0050 <0.0050 0 Diff <2x LORAnonymous CG2204515-001 E298 ----0.0050

Anions and Nutrients  (QC Lot: 466038)

phosphorus, total 7723-14-0 mg/L 0.386 0.387 0.316% 20%Anonymous CG2204524-001 E372-U ----0.0100

Microbiological Tests  (QC Lot: 465589)

coliforms, thermotolerant [fecal] ---- CFU/100mL <1 <1 0 Diff <2x LORWWTP EFFLUENT CG2204529-002 E012.FC ----1

Aggregate Organics  (QC Lot: 464375)

chemical oxygen demand [COD] ---- mg/L <10 <10 0 Diff <2x LORWWTP EFFLUENT CG2204529-002 E559-L ----10

Aggregate Organics  (QC Lot: 465748)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2204527-002 E550 ----2.0



4 of 6:Page

Work Order :

:Client

CG2204529

Fernie Alpine Resort Utilities Corporation

FARUC - SPRING EMS WEEK 4:Project

Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 465397)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 464182)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 464183)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 464282)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 464299)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 466038)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Microbiological Tests  (QCLot: 465589)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 464375)

chemical oxygen demand [COD] ---- E559-L 10 mg/L <10 ----

Aggregate Organics  (QCLot: 465748)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests  (QCLot: 464828)
pH ---- E108 ---- pH units 1007 pH units 10198.6 ----

Physical Tests  (QCLot: 465397)
solids, total suspended [TSS] ---- E160 3 mg/L 97.8150 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 464182)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1022.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 464183)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1050.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 464282)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 99.80.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 464299)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 94.00.2 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 466038)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 96.48.02 mg/L 12080.0 ----

Aggregate Organics  (QCLot: 464375)
chemical oxygen demand [COD] ---- E559-L 10 mg/L 90.2100 mg/L 11585.0 ----

Aggregate Organics  (QCLot: 465748)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 96.3198 mg/L 11585.0 ----
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 464182)

Anonymous CG2204530-003 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0103 ----2.59 mg/L

Anions and Nutrients  (QCLot: 464183)

Anonymous CG2204530-003 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.0105 ----0.526 mg/L

Anions and Nutrients  (QCLot: 464282)

Anonymous CG2204521-004 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 464299)

Anonymous CG2204515-002 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.099.0 ----0.0990 mg/L

Anions and Nutrients  (QCLot: 466038)

WWTP EFFLUENT CG2204529-002 7723-14-0 E372-Uphosphorus, total 0.0676 mg/L 13070.0ND ----ND mg/L

Aggregate Organics  (QCLot: 464375)

Anonymous CG2204544-001 ---- E559-Lchemical oxygen demand [COD] 100 mg/L 12575.095.8 ----96 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2204903

:: LaboratoryClient Fernie Alpine Resort Utilities Corporation Calgary - Environmental

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC - SPRING EMS WEEK 5 Date Samples Received : 28-Apr-2022 09:40

:PO ---- Date Analysis Commenced : 28-Apr-2022

:C-O-C number ---- Issue Date : 04-May-2022 16:07

Sampler : KM

Site : ----

Quote number : CG21-FARU100-0002

5:No. of samples received

5:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

CG2204903

FARUC - SPRING EMS WEEK 5:Project

Fernie Alpine Resort Utilities Corporation

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).DLHC
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Work Order :

:Client

CG2204903

FARUC - SPRING EMS WEEK 5:Project

Fernie Alpine Resort Utilities Corporation

Analytical Results

ELK RIVER 

DOWNSTREAM

ELK RIVER 

OUTFALL

ELK RIVER 

UPSTREAM

WWTP 

EFFLUENT

WWTP 

INFLUENT

Client sample IDSub-Matrix: Water

 (Matrix: Water)

27-Apr-2022 27-Apr-2022 27-Apr-2022 27-Apr-2022 27-Apr-2022 Client sampling date / time

CG2204903-005CG2204903-004CG2204903-003CG2204903-002CG2204903-001UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

8.00 8.31pH units0.10----pH 8.308.228.09E108
                         

50.5 10.3mg/L3.0---- 9.94.5<3.0E160solids, total suspended [TSS]
                         

Anions and Nutrients

---- <0.0050mg/L0.00507664-41-7 <0.0050<0.00500.0072E298ammonia, total (as N)
                         

---- 2.35mg/L0.005014797-55-8 2.230.73122.2E235.NO3-Lnitrate (as N)
                         

---- 0.0025mg/L0.001014797-65-0 0.00170.00130.0122E235.NO2-Lnitrite (as N)
                         

---- 0.0019mg/L0.001014265-44-2 0.00220.01510.186E378-Uphosphate, ortho-, dissolved (as P)
                         

---- 0.0154mg/L0.00207723-14-0 0.01490.02260.187E372-Uphosphorus, total
     DLHC                

---- 2.35mg/L0.0050---- 2.230.73222.2EC235.N+Nnitrate + nitrite (as N)
                         

Microbiological Tests

---- 6CFU/100mL1---- <11<1E012.FCcoliforms, thermotolerant [fecal]
                         

Aggregate Organics

38.9 ----mg/L2.0---- --------<2.0E550biochemical oxygen demand [BOD]
                         

---- ----mg/L10---- --------<10E559-Lchemical oxygen demand [COD]
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2204903 Page : 1 of 10

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC - SPRING EMS WEEK 5 Date Samples Received : 28-Apr-2022 09:40

Issue Date : 04-May-2022 16:07----PO :

C-O-C number ----:

KM:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 5

5:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers

Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.



Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

CG2204903

Fernie Alpine Resort Utilities Corporation

FARUC - SPRING EMS WEEK 5:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP EFFLUENT 29-Apr-2022----27-Apr-2022E550 ---- ---- 3 days 2 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP INFLUENT 29-Apr-2022----27-Apr-2022E550 ---- ---- 3 days 2 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 28-Apr-2022----27-Apr-2022E559-L ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 29-Apr-202229-Apr-202227-Apr-2022E298 ---- ---- 28 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER OUTFALL 29-Apr-202229-Apr-202227-Apr-2022E298 ---- ---- 28 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 29-Apr-202229-Apr-202227-Apr-2022E298 ---- ---- 28 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP EFFLUENT 29-Apr-202229-Apr-202227-Apr-2022E298 ---- ---- 28 days 2 days ü
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:Client

CG2204903

Fernie Alpine Resort Utilities Corporation

FARUC - SPRING EMS WEEK 5:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER DOWNSTREAM 28-Apr-2022----27-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER OUTFALL 28-Apr-2022----27-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

ELK RIVER UPSTREAM 28-Apr-2022----27-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level)

HDPE

WWTP EFFLUENT 28-Apr-2022----27-Apr-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 29-Apr-2022----27-Apr-2022E235.NO3-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER OUTFALL 29-Apr-2022----27-Apr-2022E235.NO3-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 29-Apr-2022----27-Apr-2022E235.NO3-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 29-Apr-2022----27-Apr-2022E235.NO3-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 29-Apr-2022----27-Apr-2022E235.NO2-L ---- ---- 3 days 2 days ü



5 of 10:Page

Work Order :

:Client
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Fernie Alpine Resort Utilities Corporation

FARUC - SPRING EMS WEEK 5:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER OUTFALL 29-Apr-2022----27-Apr-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 29-Apr-2022----27-Apr-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 29-Apr-2022----27-Apr-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 04-May-202204-May-202227-Apr-2022E372-U ---- ---- 28 days 7 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER OUTFALL 04-May-202204-May-202227-Apr-2022E372-U ---- ---- 28 days 7 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 04-May-202204-May-202227-Apr-2022E372-U ---- ---- 28 days 7 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 04-May-202204-May-202227-Apr-2022E372-U ---- ---- 28 days 7 days ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER DOWNSTREAM 28-Apr-2022----27-Apr-2022E012.FC ---- ---- 30 hrs 21 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER OUTFALL 28-Apr-2022----27-Apr-2022E012.FC ---- ---- 30 hrs 21 hrs ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER UPSTREAM 28-Apr-2022----27-Apr-2022E012.FC ---- ---- 30 hrs 21 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP EFFLUENT 28-Apr-2022----27-Apr-2022E012.FC ---- ---- 30 hrs 21 hrs ü

Physical Tests : pH by Meter

HDPE

ELK RIVER DOWNSTREAM 28-Apr-2022----27-Apr-2022E108 ---- ---- 0.25 

hrs

28 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER OUTFALL 28-Apr-2022----27-Apr-2022E108 ---- ---- 0.25 

hrs

28 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER UPSTREAM 28-Apr-2022----27-Apr-2022E108 ---- ---- 0.25 

hrs

28 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP EFFLUENT 28-Apr-2022----27-Apr-2022E108 ---- ---- 0.25 

hrs

28 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT 28-Apr-2022----27-Apr-2022E108 ---- ---- 0.25 

hrs

28 hrs û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER DOWNSTREAM 02-May-2022----27-Apr-2022E160 ---- ---- 7 days 5 days ü

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER OUTFALL 02-May-2022----27-Apr-2022E160 ---- ---- 7 days 5 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER UPSTREAM 02-May-2022----27-Apr-2022E160 ---- ---- 7 days 5 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP EFFLUENT 02-May-2022----27-Apr-2022E160 ---- ---- 7 days 5 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT 02-May-2022----27-Apr-2022E160 ---- ---- 7 days 5 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 472473 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 472452 5.05.0

1 16 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 471572 5.06.2

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 471316 5.05.0

1 5 üNitrate in Water by IC (Low Level) E235.NO3-L 471918 5.020.0

1 5 üNitrite in Water by IC (Low Level) E235.NO2-L 471917 5.020.0

1 20 üpH by Meter E108 471603 5.05.0

1 17 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 472373 5.05.8

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 472974 5.05.0

1 20 üTSS by Gravimetry E160 472743 5.05.0

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 472473 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 472452 5.05.0

1 16 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 471572 5.06.2

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 471316 5.05.0

1 5 üNitrate in Water by IC (Low Level) E235.NO3-L 471918 5.020.0

1 5 üNitrite in Water by IC (Low Level) E235.NO2-L 471917 5.020.0

1 20 üpH by Meter E108 471603 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 472974 5.05.0

1 20 üTSS by Gravimetry E160 472743 5.05.0

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 472473 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 472452 5.05.0

1 16 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 471572 5.06.2

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 471316 5.05.0

1 5 üNitrate in Water by IC (Low Level) E235.NO3-L 471918 5.020.0

1 5 üNitrite in Water by IC (Low Level) E235.NO2-L 471917 5.020.0

1 17 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 472373 5.05.8

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 472974 5.05.0

1 20 üTSS by Gravimetry E160 472743 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 472473 5.05.0

1 16 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 471572 5.06.2

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level) E378-U 471316 5.05.0

1 5 üNitrate in Water by IC (Low Level) E235.NO3-L 471918 5.020.0

1 5 üNitrite in Water by IC (Low Level) E235.NO2-L 471917 5.020.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 472974 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is analyzed by flow-injection analysis with fluorescence detection 

after reaction with orthophthaldialdehyde (OPA).

Ammonia by Fluorescence E298 Water

Calgary - Environmental

J. Environ. Monit., 

2005, 7, 37-42 (mod)

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Samples are analyzed using the closed reflux colourimetric method.Chemical Oxygen Demand by Colourimetry 

(Low Level)

E559-L Water

Calgary - Environmental

APHA 5220 D (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2204903

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC - SPRING EMS WEEK 5 Date Samples Received : 28-Apr-2022 09:40

:PO ---- Date Analysis Commenced : 28-Apr-2022

:C-O-C number ---- Issue Date : 04-May-2022 16:07

Sampler : KM

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 5:

No. of samples analysed : 5

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

l    Reference Material (RM) Report; Recovery and Acceptance Limits

l    Method Blank (MB) Report; Recovery and Acceptance Limits

l    Laboratory Control Sample (LCS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Services number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percentage Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 471603)

pH ---- pH units 8.20 8.21 0.122% 4%Anonymous CG2204793-001 E108 ----0.10

Physical Tests  (QC Lot: 472743)

solids, total suspended [TSS] ---- mg/L 18.3 17.3 1.0 Diff <2x LORAnonymous CG2204813-001 E160 ----3.0

Anions and Nutrients  (QC Lot: 471316)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous CG2204847-008 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 471917)

nitrite (as N) 14797-65-0 mg/L <0.0050 <0.0050 0 Diff <2x LORAnonymous FJ2201005-001 E235.NO2-L ----0.0050

Anions and Nutrients  (QC Lot: 471918)

nitrate (as N) 14797-55-8 mg/L <0.0250 <0.0250 0 Diff <2x LORAnonymous FJ2201005-001 E235.NO3-L ----0.0250

Anions and Nutrients  (QC Lot: 472473)

ammonia, total (as N) 7664-41-7 mg/L 0.0072 0.0076 0.0004 Diff <2x LORWWTP EFFLUENT CG2204903-002 E298 ----0.0050

Anions and Nutrients  (QC Lot: 472974)

phosphorus, total 7723-14-0 mg/L 0.0054 0.0052 0.0002 Diff <2x LORAnonymous CG2204896-001 E372-U ----0.0020

Microbiological Tests  (QC Lot: 472373)

coliforms, thermotolerant [fecal] ---- CFU/100mL 1120000 1080000 3.64% 65%Anonymous FJ2201006-002 E012.FC ----10000

Aggregate Organics  (QC Lot: 471572)

chemical oxygen demand [COD] ---- mg/L <10 <10 0 Diff <2x LORAnonymous CG2204847-008 E559-L ----10

Aggregate Organics  (QC Lot: 472452)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2204906-001 E550 ----2.0
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 472743)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 471316)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 471917)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 471918)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 472473)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 472974)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Microbiological Tests  (QCLot: 472373)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 471572)

chemical oxygen demand [COD] ---- E559-L 10 mg/L <10 ----

Aggregate Organics  (QCLot: 472452)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests  (QCLot: 471603)
pH ---- E108 ---- pH units 1007 pH units 10198.6 ----

Physical Tests  (QCLot: 472743)
solids, total suspended [TSS] ---- E160 3 mg/L 96.1150 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 471316)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 1080.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 471917)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1070.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 471918)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1082.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 472473)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1050.2 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 472974)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 1048.02 mg/L 12080.0 ----

Aggregate Organics  (QCLot: 471572)
chemical oxygen demand [COD] ---- E559-L 10 mg/L 99.8100 mg/L 11585.0 ----

Aggregate Organics  (QCLot: 472452)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 93.1198 mg/L 11585.0 ----
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 471316)

Anonymous CG2204847-009 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.099.5 ----0.0498 mg/L

Anions and Nutrients  (QCLot: 471917)

Anonymous FJ2201005-001 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.0102 ----0.509 mg/L

Anions and Nutrients  (QCLot: 471918)

Anonymous FJ2201005-001 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.099.5 ----2.49 mg/L

Anions and Nutrients  (QCLot: 472473)

ELK RIVER UPSTREAM CG2204903-003 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0102 ----0.102 mg/L

Anions and Nutrients  (QCLot: 472974)

Anonymous CG2204896-002 7723-14-0 E372-Uphosphorus, total 0.0676 mg/L 13070.0101 ----0.0684 mg/L

Aggregate Organics  (QCLot: 471572)

Anonymous CG2204847-009 ---- E559-Lchemical oxygen demand [COD] 100 mg/L 12575.099.4 ----99 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2205283

:: LaboratoryClient Fernie Alpine Resort Utilities Corporation Calgary - Environmental

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC - SPRING EMS WEEK 6 Date Samples Received : 05-May-2022 10:20

:PO ---- Date Analysis Commenced : 05-May-2022

:C-O-C number ---- Issue Date : 12-May-2022 15:28

Sampler : Kevin Mackey

Site : ----

Quote number : CG21-FARU100-0002

5:No. of samples received

5:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Workorder Comments

Bacteria samples are expired prior to receipt at ALS Calgary

Qualifiers

Qualifier Description

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).DLHC



3 of 3:Page

Work Order :
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Fernie Alpine Resort Utilities Corporation

Analytical Results

ELK RIVER 

DOWNSTREAM

ELK RIVER 

OUTFALL

ELK RIVER 

UPSTREAM

WWTP 

EFFLUIENT

WWTP 

INFLUENT

Client sample IDSub-Matrix: Water

 (Matrix: Water)

03-May-2022 

09:30

03-May-2022 

09:40

03-May-2022 

09:50

03-May-2022 

10:30

03-May-2022 

11:30

Client sampling date / time

CG2205283-005CG2205283-004CG2205283-003CG2205283-002CG2205283-001UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

8.24 8.42pH units0.10----pH 8.438.388.21E108
                         

52.9 16.1mg/L3.0---- 12.54.9<3.0E160solids, total suspended [TSS]
                         

Anions and Nutrients

---- <0.0050mg/L0.00507664-41-7 <0.00500.00760.0103E298ammonia, total (as N)
                         

---- 2.14mg/L0.005014797-55-8 2.061.6021.2E235.NO3-Lnitrate (as N)
                         

---- 0.0017mg/L0.001014797-65-0 0.00140.00140.0088E235.NO2-Lnitrite (as N)
                         

---- 0.0019mg/L0.001014265-44-2 0.00240.01300.235E378-Uphosphate, ortho-, dissolved (as P)
     DLHC                

---- 0.0207mg/L0.00207723-14-0 0.02050.02000.244E372-Uphosphorus, total
     DLHC                

---- 2.14mg/L0.0050---- 2.061.6021.2EC235.N+Nnitrate + nitrite (as N)
                         

Microbiological Tests

---- 3CFU/100mL1---- 2<1<1E012.FCcoliforms, thermotolerant [fecal]
                         

Aggregate Organics

46.7 ----mg/L2.0---- --------<2.0E550biochemical oxygen demand [BOD]
                         

---- ----mg/L10---- --------11E559-Lchemical oxygen demand [COD]
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2205283 Page : 1 of 10

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC - SPRING EMS WEEK 6 Date Samples Received : 05-May-2022 10:20

Issue Date : 12-May-2022 15:28----PO :

C-O-C number ----:

Kevin Mackey:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 5

5:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers

Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.



Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

CG2205283

Fernie Alpine Resort Utilities Corporation

FARUC - SPRING EMS WEEK 6:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP EFFLUIENT 06-May-2022----03-May-2022E550 ---- ---- 3 days 3 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP INFLUENT 06-May-2022----03-May-2022E550 ---- ---- 3 days 3 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

WWTP EFFLUIENT 05-May-2022----03-May-2022E559-L ---- ---- 28 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 05-May-202205-May-202203-May-2022E298 ---- ---- 28 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER OUTFALL 05-May-202205-May-202203-May-2022E298 ---- ---- 28 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 05-May-202205-May-202203-May-2022E298 ---- ---- 28 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP EFFLUIENT 05-May-202205-May-202203-May-2022E298 ---- ---- 28 days 2 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

ELK RIVER DOWNSTREAM 05-May-2022----03-May-2022E378-U ---- ---- 3 days 2 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

ELK RIVER OUTFALL 05-May-2022----03-May-2022E378-U ---- ---- 3 days 2 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

ELK RIVER UPSTREAM 05-May-2022----03-May-2022E378-U ---- ---- 3 days 2 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

WWTP EFFLUIENT 05-May-2022----03-May-2022E378-U ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 05-May-2022----03-May-2022E235.NO3-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER OUTFALL 05-May-2022----03-May-2022E235.NO3-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 05-May-2022----03-May-2022E235.NO3-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP EFFLUIENT 05-May-2022----03-May-2022E235.NO3-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 05-May-2022----03-May-2022E235.NO2-L ---- ---- 3 days 2 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER OUTFALL 05-May-2022----03-May-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 05-May-2022----03-May-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP EFFLUIENT 05-May-2022----03-May-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 11-May-202211-May-202203-May-2022E372-U ---- ---- 28 days 8 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER OUTFALL 11-May-202211-May-202203-May-2022E372-U ---- ---- 28 days 8 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 11-May-202211-May-202203-May-2022E372-U ---- ---- 28 days 8 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

WWTP EFFLUIENT 11-May-202211-May-202203-May-2022E372-U ---- ---- 28 days 8 days ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP EFFLUIENT 05-May-2022----03-May-2022E012.FC ---- ---- 30 hrs 52 hrs û

EHTR

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER DOWNSTREAM 05-May-2022----03-May-2022E012.FC ---- ---- 30 hrs 53 hrs û

EHTR
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER OUTFALL 05-May-2022----03-May-2022E012.FC ---- ---- 30 hrs 53 hrs û

EHTR

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER UPSTREAM 05-May-2022----03-May-2022E012.FC ---- ---- 30 hrs 53 hrs û

EHTR

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT 05-May-2022----03-May-2022E108 ---- ---- 0.25 

hrs

52 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP EFFLUIENT 05-May-2022----03-May-2022E108 ---- ---- 0.25 

hrs

53 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER DOWNSTREAM 05-May-2022----03-May-2022E108 ---- ---- 0.25 

hrs

54 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER OUTFALL 05-May-2022----03-May-2022E108 ---- ---- 0.25 

hrs

54 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER UPSTREAM 05-May-2022----03-May-2022E108 ---- ---- 0.25 

hrs

54 hrs û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER DOWNSTREAM 10-May-2022----03-May-2022E160 ---- ---- 7 days 7 days ü

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER OUTFALL 10-May-2022----03-May-2022E160 ---- ---- 7 days 7 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER UPSTREAM 10-May-2022----03-May-2022E160 ---- ---- 7 days 7 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP EFFLUIENT 10-May-2022----03-May-2022E160 ---- ---- 7 days 7 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT 10-May-2022----03-May-2022E160 ---- ---- 7 days 7 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

EHTR: Exceeded ALS recommended hold time prior to sample receipt.

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 14 üAmmonia by Fluorescence E298 478749 5.07.1

1 20 üBiochemical Oxygen Demand - 5 day E550 479809 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 478593 5.05.0

2 39 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 478550 5.05.1

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 478701 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 478702 5.05.0

1 20 üpH by Meter E108 478559 5.05.0

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 479691 5.05.0

1 13 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 478421 5.07.6

1 20 üTSS by Gravimetry E160 482148 5.05.0

Laboratory Control Samples (LCS)

1 14 üAmmonia by Fluorescence E298 478749 5.07.1

1 20 üBiochemical Oxygen Demand - 5 day E550 479809 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 478593 5.05.0

2 39 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 478550 5.05.1

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 478701 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 478702 5.05.0

1 20 üpH by Meter E108 478559 5.05.0

1 13 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 478421 5.07.6

1 20 üTSS by Gravimetry E160 482148 5.05.0

Method Blanks (MB)

1 14 üAmmonia by Fluorescence E298 478749 5.07.1

1 20 üBiochemical Oxygen Demand - 5 day E550 479809 5.05.0

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 478593 5.05.0

2 39 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 478550 5.05.1

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 478701 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 478702 5.05.0

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 479691 5.05.0

1 13 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 478421 5.07.6

1 20 üTSS by Gravimetry E160 482148 5.05.0

Matrix Spikes (MS)

1 14 üAmmonia by Fluorescence E298 478749 5.07.1

1 20 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 478593 5.05.0

2 39 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 478550 5.05.1

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 478701 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 478702 5.05.0

1 13 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 478421 5.07.6
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is analyzed by flow-injection analysis with fluorescence detection 

after reaction with orthophthaldialdehyde (OPA).

Ammonia by Fluorescence E298 Water

Calgary - Environmental

J. Environ. Monit., 

2005, 7, 37-42 (mod)

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Samples are analyzed using the closed reflux colourimetric method.Chemical Oxygen Demand by Colourimetry 

(Low Level)

E559-L Water

Calgary - Environmental

APHA 5220 D (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2205283

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC - SPRING EMS WEEK 6 Date Samples Received : 05-May-2022 10:20

:PO ---- Date Analysis Commenced : 05-May-2022

:C-O-C number ---- Issue Date : 12-May-2022 15:28

Sampler : Kevin Mackey

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 5:

No. of samples analysed : 5

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

l    Reference Material (RM) Report; Recovery and Acceptance Limits

l    Method Blank (MB) Report; Recovery and Acceptance Limits

l    Laboratory Control Sample (LCS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Services number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percentage Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 478559)

pH ---- pH units 8.34 8.37 0.359% 4%Anonymous CG2205270-011 E108 ----0.10

Physical Tests  (QC Lot: 482148)

solids, total suspended [TSS] ---- mg/L 21.5 24.1 2.6 Diff <2x LORAnonymous CG2205249-001 E160 ----3.0

Anions and Nutrients  (QC Lot: 478421)

phosphorus, total 7723-14-0 mg/L 0.0346 0.0365 5.43% 20%Anonymous CG2205275-001 E372-U ----0.0020

Anions and Nutrients  (QC Lot: 478549)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 0.0013 0.0015 0.0002 Diff <2x LORAnonymous CG2205230-001 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 478550)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 0.0024 0.0022 0.0002 Diff <2x LORELK RIVER 

DOWNSTREAM 

CG2205283-005 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 478701)

nitrate (as N) 14797-55-8 mg/L 0.234 0.232 0.989% 20%Anonymous CG2205254-005 E235.NO3-L ----0.0050

Anions and Nutrients  (QC Lot: 478702)

nitrite (as N) 14797-65-0 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous CG2205254-005 E235.NO2-L ----0.0010

Anions and Nutrients  (QC Lot: 478749)

ammonia, total (as N) 7664-41-7 mg/L <0.0050 <0.0050 0 Diff <2x LORAnonymous CG2205275-009 E298 ----0.0050

Microbiological Tests  (QC Lot: 479691)

coliforms, thermotolerant [fecal] ---- CFU/100mL <1 <1 0 Diff <2x LORWWTP EFFLUIENT CG2205283-002 E012.FC ----1

Aggregate Organics  (QC Lot: 478593)

chemical oxygen demand [COD] ---- mg/L 171 168 1.22% 20%Anonymous CG2205250-011 E559-L ----10

Aggregate Organics  (QC Lot: 479809)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2205278-003 E550 ----2.0



4 of 6:Page

Work Order :

:Client

CG2205283
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FARUC - SPRING EMS WEEK 6:Project

Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 482148)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 478421)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Anions and Nutrients  (QCLot: 478549)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 478550)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 478701)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 478702)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 478749)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 MBRR

Microbiological Tests  (QCLot: 479691)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 478593)

chemical oxygen demand [COD] ---- E559-L 10 mg/L <10 ----

Aggregate Organics  (QCLot: 479809)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----

Qualifiers
Qualifier Description

MBRR Initial MB for this submission had positive results for flagged analyte (data not shown). Low level 

samples were repeated with new QC (2nd MB results shown). High level results (>5x initial MB level) 

and non-detect results were reported and are defensible
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests  (QCLot: 478559)
pH ---- E108 ---- pH units 1017 pH units 10198.6 ----

Physical Tests  (QCLot: 482148)
solids, total suspended [TSS] ---- E160 3 mg/L 95.7150 mg/L 11585.0 ----

Anions and Nutrients  (QCLot: 478421)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 1068.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 478549)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 1080.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 478550)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 1140.02 mg/L 12080.0 ----

Anions and Nutrients  (QCLot: 478701)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1052.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 478702)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1050.5 mg/L 11090.0 ----

Anions and Nutrients  (QCLot: 478749)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1020.2 mg/L 11585.0 ----

Aggregate Organics  (QCLot: 478593)
chemical oxygen demand [COD] ---- E559-L 10 mg/L 98.9100 mg/L 11585.0 ----

Aggregate Organics  (QCLot: 479809)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 92.6198 mg/L 11585.0 ----
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 478421)

Anonymous CG2205275-002 7723-14-0 E372-Uphosphorus, total 0.0676 mg/L 13070.077.1 ----0.0521 mg/L

Anions and Nutrients  (QCLot: 478549)

Anonymous CG2205268-001 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.098.9 ----0.0494 mg/L

Anions and Nutrients  (QCLot: 478550)

Anonymous CG2205286-001 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 478701)

Anonymous CG2205263-006 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0101 ----2.52 mg/L

Anions and Nutrients  (QCLot: 478702)

Anonymous CG2205263-006 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.0102 ----0.512 mg/L

Anions and Nutrients  (QCLot: 478749)

Anonymous CG2205282-001 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0109 ----0.109 mg/L

Aggregate Organics  (QCLot: 478593)

Anonymous CG2205250-012 ---- E559-Lchemical oxygen demand [COD] 100 mg/L 12575.092.2 ----92 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2207576

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities 

Corporation

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC WWTP JUNE MONTHLY EMS Date Samples Received : 16-Jun-2022 08:50

:PO ---- Date Analysis 

Commenced

: 16-Jun-2022

:C-O-C number ---- Issue Date : 23-Jun-2022 13:48

Sampler : KM

Site : ----

Quote number : CG21-FARU100-0002

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not 

be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC 

Interpretive report to assist with Quality Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US 

FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Fernie Alpine Resort Utilities Corporation

:

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published 

by US EPA, APHA Standard Methods, ASTM, ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive 

report (QCI) for applicable references and methodology summaries. Reference methods may incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract /digestate dilution and/or insufficient sample 

for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight 

employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

>: greater than.

<: less than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For 

applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

BODP BOD dilution results differed by more than 30% RPD. Precision of reported BOD result may be 

less than usual.

DLHC Detection Limit Raised: Dilution required due to high concentration of test analyte(s).
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Fernie Alpine Resort Utilities Corporation

:

CG2207576-001
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: WWTP INFLUENT - 

Client sampling date / time: 15-Jun-2022 10:00

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.02 22-Jun-2022 534063E108 22-Jun-2022
     

mg/L3.0----solids, total suspended [TSS] 30.8 22-Jun-2022 530679E160 -
     

Aggregate Organics

mg/L6.0----biochemical oxygen demand [BOD] 24.1 17-Jun-2022 528460E550 -
BODP,

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2207576-002
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: WWTP EFFLUENT - 

Client sampling date / time: 15-Jun-2022 10:00

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.20 22-Jun-2022 534063E108 22-Jun-2022
     

mg/L3.0----solids, total suspended [TSS] <3.0 22-Jun-2022 530679E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0092 21-Jun-2022 532277E298 21-Jun-2022
     

mg/L0.005014797-55-8nitrate (as N) 11.2 17-Jun-2022 527704E235.NO3-L 17-Jun-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0062 17-Jun-2022 527703E235.NO2-L 17-Jun-2022
     

mg/L0.010014265-44-2phosphate, ortho-, dissolved (as P) 0.310 16-Jun-2022 526367E378-U 16-Jun-2022
DLHC,

mg/L0.01007723-14-0phosphorus, total 0.321 21-Jun-2022 528834E372-U 18-Jun-2022
DLHC,

mg/L0.0051----nitrate + nitrite (as N) 11.2 20-Jun-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] <1 16-Jun-2022 530255E012.FC -
     

Aggregate Organics

mg/L2.0----biochemical oxygen demand [BOD] <2.0 17-Jun-2022 528460E550 -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2207576 Page : 1 of 7

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC WWTP JUNE MONTHLY EMS Date Samples Received : 16-Jun-2022 08:50

Issue Date : 23-Jun-2022 13:48----PO :

C-O-C number ----:

KM:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 2

2:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  Quality Control Sample Frequency Outliers occur - please see following pages for full details.
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FARUC WWTP JUNE MONTHLY EMS:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP EFFLUENT 17-Jun-2022----15-Jun-2022E550 ---- ---- 3 days 2 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP INFLUENT 17-Jun-2022----15-Jun-2022E550 ---- ---- 3 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP EFFLUENT 21-Jun-202221-Jun-202215-Jun-2022E298 ---- ---- 28 days 6 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

WWTP EFFLUENT 16-Jun-2022----15-Jun-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 17-Jun-2022----15-Jun-2022E235.NO3-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 17-Jun-2022----15-Jun-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 21-Jun-202218-Jun-202215-Jun-2022E372-U ---- ---- 28 days 6 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP EFFLUENT 16-Jun-2022----15-Jun-2022E012.FC ---- ---- 30 hrs 25 hrs ü

Physical Tests : pH by Meter

HDPE

WWTP EFFLUENT 22-Jun-2022----15-Jun-2022E108 ---- ---- 0.25 

hrs

171 hrs û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT 22-Jun-2022----15-Jun-2022E108 ---- ---- 0.25 

hrs

171 hrs û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

WWTP EFFLUENT 22-Jun-2022----15-Jun-2022E160 ---- ---- 7 days 7 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT 22-Jun-2022----15-Jun-2022E160 ---- ---- 7 days 7 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 532277 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 528460 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 526367 5.05.0

1 14 üNitrate in Water by IC (Low Level) E235.NO3-L 527704 5.07.1

1 14 üNitrite in Water by IC (Low Level) E235.NO2-L 527703 5.07.1

1 13 üpH by Meter E108 534063 5.07.6

0 18 ûThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 530255 5.00.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 528834 5.05.0

1 20 üTSS by Gravimetry E160 530679 5.05.0

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 532277 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 528460 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 526367 5.05.0

1 14 üNitrate in Water by IC (Low Level) E235.NO3-L 527704 5.07.1

1 14 üNitrite in Water by IC (Low Level) E235.NO2-L 527703 5.07.1

1 13 üpH by Meter E108 534063 5.07.6

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 528834 5.05.0

1 20 üTSS by Gravimetry E160 530679 5.05.0

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 532277 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 528460 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 526367 5.05.0

1 14 üNitrate in Water by IC (Low Level) E235.NO3-L 527704 5.07.1

1 14 üNitrite in Water by IC (Low Level) E235.NO2-L 527703 5.07.1

1 18 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 530255 5.05.5

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 528834 5.05.0

1 20 üTSS by Gravimetry E160 530679 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 532277 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 526367 5.05.0

1 14 üNitrate in Water by IC (Low Level) E235.NO3-L 527704 5.07.1

1 14 üNitrite in Water by IC (Low Level) E235.NO2-L 527703 5.07.1

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 528834 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is analyzed by flow-injection analysis with fluorescence detection 

after reaction with orthophthaldialdehyde (OPA).

Ammonia by Fluorescence E298 Water

Calgary - Environmental

J. Environ. Monit., 

2005, 7, 37-42 (mod)

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2207576

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC WWTP JUNE MONTHLY EMS Date Samples Received : 16-Jun-2022 08:50

:PO ---- Date Analysis Commenced : 16-Jun-2022

:C-O-C number ---- Issue Date : 23-Jun-2022 13:49

Sampler : KM

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 2:

No. of samples analysed : 2

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Parker Sgarbossa Laboratory Analyst Calgary Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Calgary Inorganics, Calgary, Alberta

Sara Niroomand Calgary Inorganics, Calgary, Alberta

Sunil Palak Calgary Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 530679)

solids, total suspended [TSS] ---- mg/L 26.4 22.2 4.2 Diff <2x LORAnonymous CG2207507-001 E160 ----3.0

Physical Tests  (QC Lot: 534063)

pH ---- pH units 5.14 5.19 0.968% 4%Anonymous CG2207230-010 E108 ----0.10

Anions and Nutrients  (QC Lot: 526367)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 0.310 0.317 2.21% 20%WWTP EFFLUENT CG2207576-002 E378-U ----0.0100

Anions and Nutrients  (QC Lot: 527703)

nitrite (as N) 14797-65-0 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous FJ2201557-001 E235.NO2-L ----0.0010

Anions and Nutrients  (QC Lot: 527704)

nitrate (as N) 14797-55-8 mg/L 0.0666 0.0663 0.451% 20%Anonymous FJ2201557-001 E235.NO3-L ----0.0050

Anions and Nutrients  (QC Lot: 528834)

phosphorus, total 7723-14-0 mg/L 0.321 0.315 1.77% 20%WWTP EFFLUENT CG2207576-002 E372-U ----0.0100

Anions and Nutrients  (QC Lot: 532277)

ammonia, total (as N) 7664-41-7 mg/L 44.7 41.2 8.12% 20%Anonymous CG2207543-001 E298 ----2.50

Aggregate Organics  (QC Lot: 528460)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2207582-001 E550 ----2.0
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 530679)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 526367)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 527703)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 527704)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 528834)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Anions and Nutrients  (QCLot: 532277)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Microbiological Tests  (QCLot: 530255)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 528460)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 530679)
solids, total suspended [TSS] ---- E160 3 mg/L 101150 mg/L ----11585.0

Physical Tests (QCLot: 534063)
pH ---- E108 ---- pH units 99.67 pH units ----10198.6

Anions and Nutrients (QCLot: 526367)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 99.00.02 mg/L ----12080.0

Anions and Nutrients (QCLot: 527703)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1020.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 527704)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1032.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 528834)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 1018.02 mg/L ----12080.0

Anions and Nutrients (QCLot: 532277)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1040.2 mg/L ----11585.0

Aggregate Organics (QCLot: 528460)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 102198 mg/L ----11585.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 526367)

Anonymous CG2207589-001 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.096.4 ----0.0482 mg/L

Anions and Nutrients  (QCLot: 527703)

Anonymous FJ2201557-005 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.0100 ----0.501 mg/L

Anions and Nutrients  (QCLot: 527704)

Anonymous FJ2201557-005 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0100 ----2.51 mg/L

Anions and Nutrients  (QCLot: 528834)

Anonymous CG2207587-001 7723-14-0 E372-Uphosphorus, total 0.0676 mg/L 13070.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 532277)

Anonymous CG2207543-002 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.098.3 ----0.0983 mg/L
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0 HARDCOPY 0 PDF 0 FAX 
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Carter Barrett 

RELINQUISHED BY: 

FOR LAB USE ONLY 

Cooler Seal Intact? 

Yes _No _N!A 
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Sample Temperature: _a_ 0c 
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2209195

:: LaboratoryClient Fernie Alpine Resort Utilities Corporation Calgary - Environmental

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project JULY MONTHLY WWTP EMS Date Samples Received : 14-Jul-2022 10:00

:PO ---- Date Analysis Commenced : 14-Jul-2022

:C-O-C number ---- Issue Date : 21-Jul-2022 15:43

Sampler : KM

Site : ----

Quote number : CG21-FARU100-0002

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Anthony Calero Team Leader - Inorganics Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).DLHC
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Analytical Results

------------WWTP 

EFFLUENT

WWTP 

INFLUENT

Client sample IDSub-Matrix: Water

 (Matrix: Water)

------------14-Jul-2022 14:3014-Jul-2022 14:30Client sampling date / time

------------------------CG2209195-002CG2209195-001UnitLORCAS NumberAnalyte Method

Result Result ---- ---- ----

Physical Tests

7.59 ----pH units0.10----pH --------6.78E108
                         

133 ----mg/L3.0---- --------<3.0E160solids, total suspended [TSS]
                         

Anions and Nutrients

---- ----mg/L0.00507664-41-7 --------0.0097E298ammonia, total (as N)
                         

---- ----mg/L0.005014797-55-8 --------29.4E235.NO3-Lnitrate (as N)
                         

---- ----mg/L0.001014797-65-0 --------0.0205E235.NO2-Lnitrite (as N)
                         

---- ----mg/L0.001014265-44-2 --------0.0321E378-Uphosphate, ortho-, dissolved (as P)
                         

---- ----mg/L0.00207723-14-0 --------0.144E372-Uphosphorus, total
     DLHC                

---- ----mg/L0.0050---- --------29.4EC235.N+Nnitrate + nitrite (as N)
                         

Microbiological Tests

---- ----CFU/100mL1---- --------2E012.FCcoliforms, thermotolerant [fecal]
                         

Aggregate Organics

105 ----mg/L2.0---- --------<2.0E550biochemical oxygen demand [BOD]
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2209195 Page : 1 of 7

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project JULY MONTHLY WWTP EMS Date Samples Received : 14-Jul-2022 10:00

Issue Date : 21-Jul-2022 15:43----PO :

C-O-C number ----:

KM:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 2

2:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP EFFLUENT 14-Jul-2022----14-Jul-2022E550 ---- ---- 3 days 0 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP INFLUENT 14-Jul-2022----14-Jul-2022E550 ---- ---- 3 days 0 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP EFFLUENT 15-Jul-202215-Jul-202214-Jul-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

WWTP EFFLUENT 14-Jul-2022----14-Jul-2022E378-U ---- ---- 3 days 0 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 16-Jul-2022----14-Jul-2022E235.NO3-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 16-Jul-2022----14-Jul-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 20-Jul-202218-Jul-202214-Jul-2022E372-U ---- ---- 28 days 6 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP EFFLUENT 14-Jul-2022----14-Jul-2022E012.FC ---- ---- 30 hrs -6 hrs ü

Physical Tests : pH by Meter

HDPE

WWTP EFFLUENT 14-Jul-2022----14-Jul-2022E108 ---- ---- 0.25 

hrs

0.97 

hrs

û

EHTL

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT 14-Jul-2022----14-Jul-2022E108 ---- ---- 0.25 

hrs

0.97 

hrs

û

EHTL

Physical Tests : TSS by Gravimetry

HDPE

WWTP EFFLUENT 21-Jul-2022----14-Jul-2022E160 ---- ---- 7 days 7 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT 21-Jul-2022----14-Jul-2022E160 ---- ---- 7 days 7 days ü

Legend & Qualifier Definitions

EHTL: Exceeded ALS recommended hold time prior to analysis. Sample was received less than 24 hours prior to expiry.

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 564365 5.05.0

1 18 üBiochemical Oxygen Demand - 5 day E550 562974 5.05.5

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 562908 5.05.0

1 18 üNitrate in Water by IC (Low Level) E235.NO3-L 565179 5.05.5

1 16 üNitrite in Water by IC (Low Level) E235.NO2-L 565178 5.06.2

1 20 üpH by Meter E108 562934 5.05.0

1 13 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 564618 5.07.6

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 566879 5.05.0

1 20 üTSS by Gravimetry E160 568406 5.05.0

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 564365 5.05.0

1 18 üBiochemical Oxygen Demand - 5 day E550 562974 5.05.5

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 562908 5.05.0

1 18 üNitrate in Water by IC (Low Level) E235.NO3-L 565179 5.05.5

1 16 üNitrite in Water by IC (Low Level) E235.NO2-L 565178 5.06.2

1 20 üpH by Meter E108 562934 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 566879 5.05.0

1 20 üTSS by Gravimetry E160 568406 5.05.0

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 564365 5.05.0

1 18 üBiochemical Oxygen Demand - 5 day E550 562974 5.05.5

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 562908 5.05.0

1 18 üNitrate in Water by IC (Low Level) E235.NO3-L 565179 5.05.5

1 16 üNitrite in Water by IC (Low Level) E235.NO2-L 565178 5.06.2

1 13 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 564618 5.07.6

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 566879 5.05.0

1 20 üTSS by Gravimetry E160 568406 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 564365 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 562908 5.05.0

1 18 üNitrate in Water by IC (Low Level) E235.NO3-L 565179 5.05.5

1 16 üNitrite in Water by IC (Low Level) E235.NO2-L 565178 5.06.2

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 566879 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

Calgary - Environmental

Method Fialab 100, 

2018

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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Work Order : Page : 1 of 6CG2209195

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project JULY MONTHLY WWTP EMS Date Samples Received : 14-Jul-2022 10:00

:PO ---- Date Analysis Commenced : 14-Jul-2022

:C-O-C number ---- Issue Date : 21-Jul-2022 15:45

Sampler : KM

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 2:

No. of samples analysed : 2

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Anthony Calero Team Leader - Inorganics Calgary Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Calgary Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Calgary Inorganics, Calgary, Alberta

Sara Niroomand Calgary Inorganics, Calgary, Alberta

Sunil Palak Calgary Inorganics, Calgary, Alberta

Sunil Palak Calgary Microbiology, Calgary, Alberta
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 562934)

pH ---- pH units 7.59 7.67 1.05% 4%WWTP INFLUENT CG2209195-001 E108 ----0.10

Physical Tests  (QC Lot: 568406)

solids, total suspended [TSS] ---- mg/L 133 132 1.06% 20%WWTP INFLUENT CG2209195-001 E160 ----3.0

Anions and Nutrients  (QC Lot: 562908)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 0.0321 0.0315 1.86% 20%WWTP EFFLUENT CG2209195-002 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 564365)

ammonia, total (as N) 7664-41-7 mg/L 0.0097 0.0081 0.0016 Diff <2x LORWWTP EFFLUENT CG2209195-002 E298 ----0.0050

Anions and Nutrients  (QC Lot: 565178)

nitrite (as N) 14797-65-0 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous CG2209230-001 E235.NO2-L ----0.0010

Anions and Nutrients  (QC Lot: 565179)

nitrate (as N) 14797-55-8 mg/L 0.0760 0.0732 3.75% 20%Anonymous CG2209230-001 E235.NO3-L ----0.0050

Anions and Nutrients  (QC Lot: 566879)

phosphorus, total 7723-14-0 mg/L 0.144 0.141 2.21% 20%WWTP EFFLUENT CG2209195-002 E372-U ----0.0040

Microbiological Tests  (QC Lot: 564618)

coliforms, thermotolerant [fecal] ---- CFU/100mL <1 <1 0 Diff <2x LORAnonymous CG2209160-002 E012.FC ----1

Aggregate Organics  (QC Lot: 562974)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2209196-001 E550 ----2.0
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 568406)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 562908)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 564365)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 565178)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 565179)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 566879)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Microbiological Tests  (QCLot: 564618)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 562974)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----



5 of 6:Page

Work Order :

:Client

CG2209195

Fernie Alpine Resort Utilities Corporation

JULY MONTHLY WWTP EMS:Project

Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 562934)
pH ---- E108 ---- pH units 1007 pH units ----10198.6

Physical Tests (QCLot: 568406)
solids, total suspended [TSS] ---- E160 3 mg/L 92.9150 mg/L ----11585.0

Anions and Nutrients (QCLot: 562908)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 1010.02 mg/L ----12080.0

Anions and Nutrients (QCLot: 564365)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 96.20.2 mg/L ----11585.0

Anions and Nutrients (QCLot: 565178)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 98.90.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 565179)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1012.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 566879)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 1018.02 mg/L ----12080.0

Aggregate Organics (QCLot: 562974)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 100198 mg/L ----11585.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 562908)

Anonymous CG2209197-001 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.095.0 ----0.0475 mg/L

Anions and Nutrients  (QCLot: 564365)

Anonymous CG2209256-001 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 565178)

Anonymous CG2209230-010 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.097.3 ----0.487 mg/L

Anions and Nutrients  (QCLot: 565179)

Anonymous CG2209230-010 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.095.7 ----2.39 mg/L

Anions and Nutrients  (QCLot: 566879)

Anonymous CG2209197-001 7723-14-0 E372-Uphosphorus, total 0.0676 mg/L 13070.095.3 ----0.0644 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2211365

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities 

Corporation

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC WWTP August Monthly EMS Date Samples Received : 25-Aug-2022 08:55

:PO ---- Date Analysis 

Commenced

: 25-Aug-2022

:C-O-C number ---- Issue Date : 31-Aug-2022 14:17

Sampler : KEVIN MACKEY

Site : ----

Quote number : CG21-FARU100-0002

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not 

be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC 

Interpretive report to assist with Quality Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US 

FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Anthony Calero Supervisor - Inorganic Inorganics, Calgary, Alberta

Catherine Fong Lab Analyst Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Katarzyna Glinka Analyst Microbiology, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Vladka Stamenova Analyst Inorganics, Calgary, Alberta
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Work Order

:Client

CG2211365

FARUC WWTP August Monthly EMS:Project

Fernie Alpine Resort Utilities Corporation

:

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published 

by US EPA, APHA Standard Methods, ASTM, ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive 

report (QCI) for applicable references and methodology summaries. Reference methods may incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract /digestate dilution and/or insufficient sample 

for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight 

employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

>: greater than.

<: less than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For 

applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

DLHC Detection Limit Raised: Dilution required due to high concentration of test analyte(s).
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Work Order

:Client

CG2211365

FARUC WWTP August Monthly EMS:Project

Fernie Alpine Resort Utilities Corporation

:

CG2211365-001
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: WWTP Influent

Client sampling date / time: 24-Aug-2022 10:15

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.10 25-Aug-2022 619157E108 25-Aug-2022
     

mg/L3.0----solids, total suspended [TSS] 110 29-Aug-2022 620932E160 -
     

Aggregate Organics

mg/L20.0----biochemical oxygen demand [BOD] 73.4 25-Aug-2022 619645E550 -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2211365-002
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: WWTP Effluent

Client sampling date / time: 24-Aug-2022 10:15

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 7.84 25-Aug-2022 619157E108 25-Aug-2022
     

mg/L3.0----solids, total suspended [TSS] <3.0 29-Aug-2022 620932E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0137 25-Aug-2022 618733E298 25-Aug-2022
     

mg/L0.025014797-55-8nitrate (as N) 31.2 25-Aug-2022 619030E235.NO3-L 25-Aug-2022
     

mg/L0.005014797-65-0nitrite (as N) 0.0178 25-Aug-2022 619031E235.NO2-L 25-Aug-2022
     

mg/L0.010014265-44-2phosphate, ortho-, dissolved (as P) 0.257 25-Aug-2022 618576E378-U 25-Aug-2022
DLHC,

mg/L0.01007723-14-0phosphorus, total 0.317 31-Aug-2022 623557E372-U 29-Aug-2022
DLHC,

mg/L0.0255----nitrate + nitrite (as N) 31.2 26-Aug-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] <1 25-Aug-2022 620412E012.FC -
     

Aggregate Organics

mg/L2.0----biochemical oxygen demand [BOD] <2.0 25-Aug-2022 619645E550 -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2211365 Page : 1 of 7

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC WWTP August Monthly EMS Date Samples Received : 25-Aug-2022 08:55

Issue Date : 31-Aug-2022 14:13----PO :

C-O-C number ----:

KEVIN MACKEY:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 2

2:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.



R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



3 of 7:Page

Work Order :

:Client

CG2211365

Fernie Alpine Resort Utilities Corporation

FARUC WWTP August Monthly EMS:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP Effluent 25-Aug-2022----24-Aug-2022E550 ---- ---- 3 days 1 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP Influent 25-Aug-2022----24-Aug-2022E550 ---- ---- 3 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP Effluent 25-Aug-202225-Aug-202224-Aug-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

WWTP Effluent 25-Aug-202225-Aug-202224-Aug-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP Effluent 25-Aug-202225-Aug-202224-Aug-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP Effluent 25-Aug-202225-Aug-202224-Aug-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

WWTP Effluent 31-Aug-202229-Aug-202224-Aug-2022E372-U ---- ---- 28 days 7 days ü
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Work Order :

:Client

CG2211365

Fernie Alpine Resort Utilities Corporation

FARUC WWTP August Monthly EMS:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP Effluent 25-Aug-2022----24-Aug-2022E012.FC ---- ---- 30 hrs 24 hrs ü

Physical Tests : pH by Meter

HDPE

WWTP Effluent 25-Aug-202225-Aug-202224-Aug-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP Influent 25-Aug-202225-Aug-202224-Aug-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

WWTP Effluent 29-Aug-2022----24-Aug-2022E160 ---- ---- 7 days 5 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP Influent 29-Aug-2022----24-Aug-2022E160 ---- ---- 7 days 5 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Work Order :

:Client

CG2211365

Fernie Alpine Resort Utilities Corporation

FARUC WWTP August Monthly EMS:Project

Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 618733 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 619645 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 618576 5.05.2

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 619030 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 619031 5.05.0

1 20 üpH by Meter E108 619157 5.05.0

1 16 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 620412 5.06.2

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 623557 5.05.0

1 20 üTSS by Gravimetry E160 620932 5.05.0

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 618733 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 619645 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 618576 5.05.2

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 619030 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 619031 5.05.0

1 20 üpH by Meter E108 619157 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 623557 5.05.0

1 20 üTSS by Gravimetry E160 620932 5.05.0

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 618733 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 619645 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 618576 5.05.2

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 619030 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 619031 5.05.0

1 16 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 620412 5.06.2

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 623557 5.05.0

1 20 üTSS by Gravimetry E160 620932 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 618733 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 618576 5.05.2

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 619030 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 619031 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 623557 5.05.0
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Work Order :

:Client

CG2211365

Fernie Alpine Resort Utilities Corporation

FARUC WWTP August Monthly EMS:Project

Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

Calgary - Environmental

Method Fialab 100, 

2018

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental
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:Client

CG2211365

Fernie Alpine Resort Utilities Corporation

FARUC WWTP August Monthly EMS:Project

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2211365

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC WWTP August Monthly EMS Date Samples Received : 25-Aug-2022 08:55

:PO ---- Date Analysis Commenced : 25-Aug-2022

:C-O-C number ---- Issue Date : 31-Aug-2022 14:11

Sampler : KEVIN MACKEY

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 2:

No. of samples analysed : 2

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Anthony Calero Supervisor - Inorganic Calgary Inorganics, Calgary, Alberta

Catherine Fong Lab Analyst Calgary Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Calgary Inorganics, Calgary, Alberta

Katarzyna Glinka Analyst Calgary Microbiology, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Calgary Inorganics, Calgary, Alberta

Sara Niroomand Calgary Inorganics, Calgary, Alberta

Vladka Stamenova Analyst Calgary Inorganics, Calgary, Alberta
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Work Order :

:Client

CG2211365

Fernie Alpine Resort Utilities Corporation

FARUC WWTP August Monthly EMS:Project

General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Work Order :

:Client

CG2211365

Fernie Alpine Resort Utilities Corporation

FARUC WWTP August Monthly EMS:Project

Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 619157)

pH ---- pH units 7.89 7.91 0.253% 4%Anonymous CG2211287-004 E108 ----0.10

Physical Tests  (QC Lot: 620932)

solids, total suspended [TSS] ---- mg/L 12.7 12.3 0.4 Diff <2x LORAnonymous CG2211358-001 E160 ----3.0

Anions and Nutrients  (QC Lot: 618576)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 0.0016 0.0014 0.0002 Diff <2x LORAnonymous CG2211364-001 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 618733)

ammonia, total (as N) 7664-41-7 mg/L 0.0137 0.0107 0.0030 Diff <2x LORWWTP Effluent CG2211365-002 E298 ----0.0050

Anions and Nutrients  (QC Lot: 619030)

nitrate (as N) 14797-55-8 mg/L 141 141 0.109% 20%Anonymous CG2211393-001 E235.NO3-L ----0.100

Anions and Nutrients  (QC Lot: 619031)

nitrite (as N) 14797-65-0 mg/L 0.108 0.117 0.0098 Diff <2x LORAnonymous CG2211393-001 E235.NO2-L ----0.0200

Anions and Nutrients  (QC Lot: 623557)

phosphorus, total 7723-14-0 mg/L 7.72 7.71 0.146% 20%Anonymous CG2211358-001 E372-U ----0.200

Microbiological Tests  (QC Lot: 620412)

coliforms, thermotolerant [fecal] ---- CFU/100mL <1 <1 0 Diff <2x LORWWTP Effluent CG2211365-002 E012.FC ----1

Aggregate Organics  (QC Lot: 619645)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2211349-001 E550 ----2.0



4 of 6:Page

Work Order :

:Client

CG2211365

Fernie Alpine Resort Utilities Corporation

FARUC WWTP August Monthly EMS:Project

Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 620932)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 618576)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 618733)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 619030)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 619031)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 623557)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Microbiological Tests  (QCLot: 620412)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 619645)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 619157)
pH ---- E108 ---- pH units 1017 pH units ----10198.6

Physical Tests (QCLot: 620932)
solids, total suspended [TSS] ---- E160 3 mg/L 96.4150 mg/L ----11585.0

Anions and Nutrients (QCLot: 618576)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 98.30.03 mg/L ----12080.0

Anions and Nutrients (QCLot: 618733)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1050.2 mg/L ----11585.0

Anions and Nutrients (QCLot: 619030)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 98.12.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 619031)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1050.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 623557)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 99.20.03 mg/L ----12080.0

Aggregate Organics (QCLot: 619645)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 99.0198 mg/L ----11585.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 618576)

Anonymous CG2211364-002 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.092.7 ----0.0463 mg/L

Anions and Nutrients  (QCLot: 618733)

Anonymous CG2211371-001 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0105 ----0.105 mg/L

Anions and Nutrients  (QCLot: 619030)

Anonymous CG2211393-002 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 619031)

Anonymous CG2211393-002 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.0114 ----0.570 mg/L

Anions and Nutrients  (QCLot: 623557)

WWTP Effluent CG2211365-002 7723-14-0 E372-Uphosphorus, total 0.05 mg/L 13070.0ND ----ND mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2211733

:: LaboratoryClient Fernie Alpine Resort Utilities Corporation Calgary - Environmental

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC - Fall EMS week 1 Date Samples Received : 01-Sep-2022 09:03

:PO ---- Date Analysis Commenced : 01-Sep-2022

:C-O-C number ---- Issue Date : 07-Sep-2022 16:55

Sampler : Kevin Mackey

Site : ----

Quote number : CG21-FARU100-0002

3:No. of samples received

3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

Vladka Stamenova Analyst Inorganics, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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FARUC - Fall EMS week 1:Project

Fernie Alpine Resort Utilities Corporation

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
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Fernie Alpine Resort Utilities Corporation

Analytical Results

--------Elk River 

Downstream

Elk River @ 

Outfall

Elk River 

Upstream

Client sample IDSub-Matrix: Water

 (Matrix: Water)

--------31-Aug-2022 

10:20

31-Aug-2022 

10:20

31-Aug-2022 

10:15

Client sampling date / time

----------------CG2211733-003CG2211733-002CG2211733-001UnitLORCAS NumberAnalyte Method

Result Result Result ---- ----

Physical Tests

8.26 8.24pH units0.10----pH --------8.41E108
                         

3.1 4.1mg/L3.0---- --------<3.0E160solids, total suspended [TSS]
                         

Anions and Nutrients

0.0071 <0.0050mg/L0.00507664-41-7 --------0.0133E298ammonia, total (as N)
                         

1.82 1.84mg/L0.005014797-55-8 --------7.51E235.NO3-Lnitrate (as N)
                         

0.0015 0.0015mg/L0.001014797-65-0 --------0.0240E235.NO2-Lnitrite (as N)
                         

<0.0010 <0.0010mg/L0.001014265-44-2 --------0.0337E378-Uphosphate, ortho-, dissolved (as P)
                         

0.0047 0.0109mg/L0.00207723-14-0 --------0.0456E372-Uphosphorus, total
                         

1.82 1.84mg/L0.0050---- --------7.53EC235.N+Nnitrate + nitrite (as N)
                         

Microbiological Tests

8 11CFU/100mL1---- --------97E012.FCcoliforms, thermotolerant [fecal]
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2211733 Page : 1 of 8

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC - Fall EMS week 1 Date Samples Received : 01-Sep-2022 09:03

Issue Date : 07-Sep-2022 16:55----PO :

C-O-C number ----:

Kevin Mackey:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 3

3:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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CG2211733
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FARUC - Fall EMS week 1:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

Elk River @ Outfall 01-Sep-202201-Sep-202231-Aug-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

Elk River Downstream 01-Sep-202201-Sep-202231-Aug-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

Elk River Upstream 01-Sep-202201-Sep-202231-Aug-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

Elk River @ Outfall 01-Sep-202201-Sep-202231-Aug-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

Elk River Downstream 01-Sep-202201-Sep-202231-Aug-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

Elk River Upstream 01-Sep-202201-Sep-202231-Aug-2022E378-U ---- ---- 3 days 1 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

Elk River @ Outfall 01-Sep-202201-Sep-202231-Aug-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

Elk River Downstream 01-Sep-202201-Sep-202231-Aug-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

Elk River Upstream 01-Sep-202201-Sep-202231-Aug-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

Elk River @ Outfall 01-Sep-202201-Sep-202231-Aug-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

Elk River Downstream 01-Sep-202201-Sep-202231-Aug-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

Elk River Upstream 01-Sep-202201-Sep-202231-Aug-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

Elk River @ Outfall 02-Sep-202201-Sep-202231-Aug-2022E372-U ---- ---- 28 days 2 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

Elk River Downstream 02-Sep-202201-Sep-202231-Aug-2022E372-U ---- ---- 28 days 2 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

Elk River Upstream 02-Sep-202201-Sep-202231-Aug-2022E372-U ---- ---- 28 days 2 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

Elk River @ Outfall 01-Sep-2022----31-Aug-2022E012.FC ---- ---- 30 hrs 24 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

Elk River Downstream 01-Sep-2022----31-Aug-2022E012.FC ---- ---- 30 hrs 24 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

Elk River Upstream 01-Sep-2022----31-Aug-2022E012.FC ---- ---- 30 hrs 24 hrs ü

Physical Tests : pH by Meter

HDPE

Elk River @ Outfall 01-Sep-202201-Sep-202231-Aug-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

Elk River Downstream 01-Sep-202201-Sep-202231-Aug-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

Elk River Upstream 01-Sep-202201-Sep-202231-Aug-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

Elk River @ Outfall 06-Sep-2022----31-Aug-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

Elk River Downstream 06-Sep-2022----31-Aug-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

Elk River Upstream 06-Sep-2022----31-Aug-2022E160 ---- ---- 7 days 6 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended



6 of 8:Page

Work Order :

:Client

CG2211733

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 1:Project

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 629030 5.05.0

1 15 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 628938 5.06.6

1 15 üNitrate in Water by IC (Low Level) E235.NO3-L 628685 5.06.6

1 13 üNitrite in Water by IC (Low Level) E235.NO2-L 628686 5.07.6

1 19 üpH by Meter E108 628870 5.05.2

1 16 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 631152 5.06.2

1 19 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 628971 5.05.2

1 20 üTSS by Gravimetry E160 633451 5.05.0

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 629030 5.05.0

1 15 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 628938 5.06.6

1 15 üNitrate in Water by IC (Low Level) E235.NO3-L 628685 5.06.6

1 13 üNitrite in Water by IC (Low Level) E235.NO2-L 628686 5.07.6

1 19 üpH by Meter E108 628870 5.05.2

1 19 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 628971 5.05.2

1 20 üTSS by Gravimetry E160 633451 5.05.0

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 629030 5.05.0

1 15 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 628938 5.06.6

1 15 üNitrate in Water by IC (Low Level) E235.NO3-L 628685 5.06.6

1 13 üNitrite in Water by IC (Low Level) E235.NO2-L 628686 5.07.6

1 16 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 631152 5.06.2

1 19 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 628971 5.05.2

1 20 üTSS by Gravimetry E160 633451 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 629030 5.05.0

1 15 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 628938 5.06.6

1 15 üNitrate in Water by IC (Low Level) E235.NO3-L 628685 5.06.6

1 13 üNitrite in Water by IC (Low Level) E235.NO2-L 628686 5.07.6

1 19 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 628971 5.05.2
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

Calgary - Environmental

Method Fialab 100, 

2018

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2211733

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC - Fall EMS week 1 Date Samples Received : 01-Sep-2022 09:03

:PO ---- Date Analysis Commenced : 01-Sep-2022

:C-O-C number ---- Issue Date : 07-Sep-2022 16:56

Sampler : Kevin Mackey

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 3:

No. of samples analysed : 3

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Harpreet Chawla Team Leader - Inorganics Calgary Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Calgary Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Calgary Inorganics, Calgary, Alberta

Sara Niroomand Calgary Inorganics, Calgary, Alberta

Sunil Palak Calgary Microbiology, Calgary, Alberta

Vladka Stamenova Analyst Calgary Inorganics, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 628870)

pH ---- pH units 6.96 7.01 0.716% 4%Anonymous CG2211721-001 E108 ----0.10

Physical Tests  (QC Lot: 633451)

solids, total suspended [TSS] ---- mg/L 3.1 3.3 0.2 Diff <2x LORElk River Upstream CG2211733-001 E160 ----3.0

Anions and Nutrients  (QC Lot: 628685)

nitrate (as N) 14797-55-8 mg/L 0.490 0.490 0.102% 20%Anonymous CG2211705-001 E235.NO3-L ----0.0050

Anions and Nutrients  (QC Lot: 628686)

nitrite (as N) 14797-65-0 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous CG2211705-001 E235.NO2-L ----0.0010

Anions and Nutrients  (QC Lot: 628938)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 0.0030 0.0030 0.00001 Diff <2x LORAnonymous CG2211705-001 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 628971)

phosphorus, total 7723-14-0 mg/L 7.56 7.86 3.98% 20%Anonymous CG2211703-001 E372-U ----0.200

Anions and Nutrients  (QC Lot: 629030)

ammonia, total (as N) 7664-41-7 mg/L 0.0183 0.0166 0.0017 Diff <2x LORAnonymous CG2211708-001 E298 ----0.0050

Microbiological Tests  (QC Lot: 631152)

coliforms, thermotolerant [fecal] ---- CFU/100mL <1 <1 0 Diff <2x LORAnonymous CG2211718-001 E012.FC ----1
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 633451)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 628685)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 628686)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 628938)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 628971)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Anions and Nutrients  (QCLot: 629030)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Microbiological Tests  (QCLot: 631152)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----



5 of 6:Page

Work Order :

:Client

CG2211733

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 1:Project

Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 628870)
pH ---- E108 ---- pH units 1007 pH units ----10198.6

Physical Tests (QCLot: 633451)
solids, total suspended [TSS] ---- E160 3 mg/L 92.5150 mg/L ----11585.0

Anions and Nutrients (QCLot: 628685)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1022.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 628686)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1040.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 628938)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 1000.03 mg/L ----12080.0

Anions and Nutrients (QCLot: 628971)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 94.00.03 mg/L ----12080.0

Anions and Nutrients (QCLot: 629030)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1010.2 mg/L ----11585.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 628685)

Anonymous CG2211705-003 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0110 ----2.74 mg/L

Anions and Nutrients  (QCLot: 628686)

Anonymous CG2211705-003 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.0111 ----0.556 mg/L

Anions and Nutrients  (QCLot: 628938)

Anonymous CG2211705-002 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.097.8 ----0.0489 mg/L

Anions and Nutrients  (QCLot: 628971)

Anonymous CG2211703-002 7723-14-0 E372-Uphosphorus, total 0.05 mg/L 13070.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 629030)

Elk River Upstream CG2211733-001 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.091.5 ----0.0915 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4CG2212103

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities 

Corporation

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC - Fall EMS week 2 Date Samples Received : 08-Sep-2022 08:50

:PO ---- Date Analysis 

Commenced

: 08-Sep-2022

:C-O-C number ---- Issue Date : 14-Sep-2022 11:18

Sampler : Carter Barrett

Site : ----

Quote number : CG21-FARU100-0002

3:No. of samples received

3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not 

be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC 

Interpretive report to assist with Quality Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US 

FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta
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General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published 

by US EPA, APHA Standard Methods, ASTM, ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive 

report (QCI) for applicable references and methodology summaries. Reference methods may incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract /digestate dilution and/or insufficient sample 

for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight 

employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

>: greater than.

<: less than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For 

applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
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:

CG2212103-001
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: Elk River Upstream

Client sampling date / time: 07-Sep-2022 10:30

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.40 08-Sep-2022 638195E108 08-Sep-2022
     

mg/L3.0----solids, total suspended [TSS] <3.0 13-Sep-2022 639970E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0091 08-Sep-2022 638603E298 08-Sep-2022
     

mg/L0.005014797-55-8nitrate (as N) 1.83 08-Sep-2022 638014E235.NO3-L 08-Sep-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0022 08-Sep-2022 638013E235.NO2-L 08-Sep-2022
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) <0.0010 08-Sep-2022 638396E378-U 08-Sep-2022
     

mg/L0.00207723-14-0phosphorus, total 0.0028 13-Sep-2022 637946E372-U 08-Sep-2022
     

mg/L0.0051----nitrate + nitrite (as N) 1.83 09-Sep-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 7 08-Sep-2022 640199E012.FC -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2212103-002
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: Elk River @ Outfall

Client sampling date / time: 07-Sep-2022 10:40

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.00 08-Sep-2022 638195E108 08-Sep-2022
     

mg/L3.0----solids, total suspended [TSS] <3.0 13-Sep-2022 639970E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0206 08-Sep-2022 638603E298 08-Sep-2022
     

mg/L0.005014797-55-8nitrate (as N) 9.91 08-Sep-2022 638014E235.NO3-L 08-Sep-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0568 08-Sep-2022 638013E235.NO2-L 08-Sep-2022
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) 0.0176 08-Sep-2022 638396E378-U 08-Sep-2022
     

mg/L0.00207723-14-0phosphorus, total 0.0316 13-Sep-2022 637946E372-U 08-Sep-2022
     

mg/L0.0051----nitrate + nitrite (as N) 9.97 09-Sep-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 5 08-Sep-2022 640199E012.FC -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2212103-003
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: Elk River Downstream

Client sampling date / time: 07-Sep-2022 10:50

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.40 08-Sep-2022 638195E108 08-Sep-2022
     

mg/L3.0----solids, total suspended [TSS] <3.0 13-Sep-2022 639970E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) <0.0050 08-Sep-2022 638603E298 08-Sep-2022
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Work Order

:Client

CG2212103

FARUC - Fall EMS week 2:Project

Fernie Alpine Resort Utilities Corporation

:

CG2212103-003
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: Elk River Downstream

Client sampling date / time: 07-Sep-2022 10:50

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Anions and Nutrients

mg/L0.005014797-55-8nitrate (as N) 1.83 08-Sep-2022 638014E235.NO3-L 08-Sep-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0024 08-Sep-2022 638013E235.NO2-L 08-Sep-2022
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) <0.0010 08-Sep-2022 638396E378-U 08-Sep-2022
     

mg/L0.00207723-14-0phosphorus, total 0.0035 13-Sep-2022 637946E372-U 08-Sep-2022
     

mg/L0.0051----nitrate + nitrite (as N) 1.83 09-Sep-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 12 08-Sep-2022 640199E012.FC -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2212103 Page : 1 of 8

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC - Fall EMS week 2 Date Samples Received : 08-Sep-2022 08:50

Issue Date : 14-Sep-2022 11:20----PO :

C-O-C number ----:

Carter Barrett:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 3

3:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Work Order :

:Client

CG2212103

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 2:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

Elk River @ Outfall 08-Sep-202208-Sep-202207-Sep-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

Elk River Downstream 08-Sep-202208-Sep-202207-Sep-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

Elk River Upstream 08-Sep-202208-Sep-202207-Sep-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

Elk River @ Outfall 08-Sep-202208-Sep-202207-Sep-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

Elk River Downstream 08-Sep-202208-Sep-202207-Sep-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

Elk River Upstream 08-Sep-202208-Sep-202207-Sep-2022E378-U ---- ---- 3 days 1 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

Elk River @ Outfall 08-Sep-202208-Sep-202207-Sep-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

Elk River Downstream 08-Sep-202208-Sep-202207-Sep-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

Elk River Upstream 08-Sep-202208-Sep-202207-Sep-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

Elk River @ Outfall 08-Sep-202208-Sep-202207-Sep-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

Elk River Downstream 08-Sep-202208-Sep-202207-Sep-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

Elk River Upstream 08-Sep-202208-Sep-202207-Sep-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

Elk River @ Outfall 13-Sep-202208-Sep-202207-Sep-2022E372-U ---- ---- 28 days 6 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

Elk River Downstream 13-Sep-202208-Sep-202207-Sep-2022E372-U ---- ---- 28 days 6 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

Elk River Upstream 13-Sep-202208-Sep-202207-Sep-2022E372-U ---- ---- 28 days 6 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

Elk River @ Outfall 08-Sep-2022----07-Sep-2022E012.FC ---- ---- 30 hrs 25 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

Elk River Downstream 08-Sep-2022----07-Sep-2022E012.FC ---- ---- 30 hrs 25 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

Elk River Upstream 08-Sep-2022----07-Sep-2022E012.FC ---- ---- 30 hrs 26 hrs ü

Physical Tests : pH by Meter

HDPE

Elk River @ Outfall 08-Sep-202208-Sep-202207-Sep-2022E108 ---- ---- 0.25 

hrs

0.27 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

Elk River Downstream 08-Sep-202208-Sep-202207-Sep-2022E108 ---- ---- 0.25 

hrs

0.27 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

Elk River Upstream 08-Sep-202208-Sep-202207-Sep-2022E108 ---- ---- 0.25 

hrs

0.27 

hrs

û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

Elk River @ Outfall 13-Sep-2022----07-Sep-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

Elk River Downstream 13-Sep-2022----07-Sep-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

Elk River Upstream 13-Sep-2022----07-Sep-2022E160 ---- ---- 7 days 6 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended
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Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 638603 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 638396 5.05.0

1 17 üNitrate in Water by IC (Low Level) E235.NO3-L 638014 5.05.8

1 17 üNitrite in Water by IC (Low Level) E235.NO2-L 638013 5.05.8

1 19 üpH by Meter E108 638195 5.05.2

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 640199 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 637946 5.05.0

1 20 üTSS by Gravimetry E160 639970 5.05.0

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 638603 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 638396 5.05.0

1 17 üNitrate in Water by IC (Low Level) E235.NO3-L 638014 5.05.8

1 17 üNitrite in Water by IC (Low Level) E235.NO2-L 638013 5.05.8

1 19 üpH by Meter E108 638195 5.05.2

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 637946 5.05.0

1 20 üTSS by Gravimetry E160 639970 5.05.0

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 638603 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 638396 5.05.0

1 17 üNitrate in Water by IC (Low Level) E235.NO3-L 638014 5.05.8

1 17 üNitrite in Water by IC (Low Level) E235.NO2-L 638013 5.05.8

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 640199 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 637946 5.05.0

1 20 üTSS by Gravimetry E160 639970 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 638603 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 638396 5.05.0

1 17 üNitrate in Water by IC (Low Level) E235.NO3-L 638014 5.05.8

1 17 üNitrite in Water by IC (Low Level) E235.NO2-L 638013 5.05.8

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 637946 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

Calgary - Environmental

Method Fialab 100, 

2018

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2212103

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC - Fall EMS week 2 Date Samples Received : 08-Sep-2022 08:50

:PO ---- Date Analysis Commenced : 08-Sep-2022

:C-O-C number ---- Issue Date : 14-Sep-2022 11:18

Sampler : Carter Barrett

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 3:

No. of samples analysed : 3

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Parker Sgarbossa Laboratory Analyst Calgary Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Calgary Inorganics, Calgary, Alberta

Sara Niroomand Calgary Inorganics, Calgary, Alberta

Sunil Palak Calgary Microbiology, Calgary, Alberta
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 638195)

pH ---- pH units 8.30 8.32 0.241% 4%Anonymous CG2212084-001 E108 ----0.10

Physical Tests  (QC Lot: 639970)

solids, total suspended [TSS] ---- mg/L 8.9 7.5 1.4 Diff <2x LORAnonymous CG2212084-002 E160 ----3.0

Anions and Nutrients  (QC Lot: 637946)

phosphorus, total 7723-14-0 mg/L <0.0020 <0.0020 0 Diff <2x LORAnonymous CG2212090-004 E372-U ----0.0020

Anions and Nutrients  (QC Lot: 638013)

nitrite (as N) 14797-65-0 mg/L 0.0161 0.0162 0.0001 Diff <2x LORAnonymous CG2212116-001 E235.NO2-L ----0.0050

Anions and Nutrients  (QC Lot: 638014)

nitrate (as N) 14797-55-8 mg/L 23.6 23.7 0.399% 20%Anonymous CG2212116-001 E235.NO3-L ----0.0250

Anions and Nutrients  (QC Lot: 638396)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LORElk River Upstream CG2212103-001 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 638603)

ammonia, total (as N) 7664-41-7 mg/L 0.0065 0.0056 0.0009 Diff <2x LORAnonymous CG2212102-004 E298 ----0.0050

Microbiological Tests  (QC Lot: 640199)

coliforms, thermotolerant [fecal] ---- CFU/100mL 7 5 33.3% 65%Elk River Upstream CG2212103-001 E012.FC ----1
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 639970)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 637946)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Anions and Nutrients  (QCLot: 638013)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 638014)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 638396)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 638603)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Microbiological Tests  (QCLot: 640199)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 638195)
pH ---- E108 ---- pH units 1017 pH units ----10198.6

Physical Tests (QCLot: 639970)
solids, total suspended [TSS] ---- E160 3 mg/L 90.4150 mg/L ----11585.0

Anions and Nutrients (QCLot: 637946)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 95.00.03 mg/L ----12080.0

Anions and Nutrients (QCLot: 638013)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 99.80.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 638014)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1012.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 638396)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 97.50.03 mg/L ----12080.0

Anions and Nutrients (QCLot: 638603)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 99.00.2 mg/L ----11585.0
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:Client
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Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 2:Project

Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 637946)

Anonymous CG2212090-005 7723-14-0 E372-Uphosphorus, total 0.05 mg/L 13070.081.7 ----0.0408 mg/L

Anions and Nutrients  (QCLot: 638013)

Anonymous CG2212116-008 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.0103 ----0.513 mg/L

Anions and Nutrients  (QCLot: 638014)

Anonymous CG2212116-008 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0101 ----2.53 mg/L

Anions and Nutrients  (QCLot: 638396)

Elk River @ Outfall CG2212103-002 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.098.3 ----0.0491 mg/L

Anions and Nutrients  (QCLot: 638603)

Anonymous CG2212102-005 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0106 ----0.106 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4CG2212589

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities 

Corporation

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC - Fall EMS week 3 Date Samples Received : 16-Sep-2022 08:55

:PO ---- Date Analysis 

Commenced

: 16-Sep-2022

:C-O-C number ---- Issue Date : 23-Sep-2022 16:13

Sampler : CARTER BARRETT

Site : ----

Quote number : CG21-FARU100-0002

3:No. of samples received

3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not 

be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC 

Interpretive report to assist with Quality Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US 

FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta
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Work Order

:Client

CG2212589

FARUC - Fall EMS week 3:Project

Fernie Alpine Resort Utilities Corporation

:

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published 

by US EPA, APHA Standard Methods, ASTM, ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive 

report (QCI) for applicable references and methodology summaries. Reference methods may incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract /digestate dilution and/or insufficient sample 

for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight 

employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

>: greater than.

<: less than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For 

applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
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Work Order

:Client

CG2212589

FARUC - Fall EMS week 3:Project

Fernie Alpine Resort Utilities Corporation

:

CG2212589-001
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: ELK RIVER UPSTREAM

Client sampling date / time: 15-Sep-2022 09:30

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.33 16-Sep-2022 650767E108 16-Sep-2022
     

mg/L3.0----solids, total suspended [TSS] <3.0 20-Sep-2022 654075E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0078 19-Sep-2022 653701E298 19-Sep-2022
     

mg/L0.005014797-55-8nitrate (as N) 1.92 16-Sep-2022 650790E235.NO3-L 16-Sep-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0022 16-Sep-2022 650791E235.NO2-L 16-Sep-2022
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) <0.0010 16-Sep-2022 651016E378-U 16-Sep-2022
     

mg/L0.00207723-14-0phosphorus, total 0.0030 23-Sep-2022 653699E372-U 19-Sep-2022
     

mg/L0.0051----nitrate + nitrite (as N) 1.92 17-Sep-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 15 16-Sep-2022 653466E012.FC -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2212589-002
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: ELK RIVER @ OUTFALL

Client sampling date / time: 15-Sep-2022 09:15

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 7.93 16-Sep-2022 650767E108 16-Sep-2022
     

mg/L3.0----solids, total suspended [TSS] <3.0 20-Sep-2022 654075E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0164 19-Sep-2022 653701E298 19-Sep-2022
     

mg/L0.005014797-55-8nitrate (as N) 13.6 16-Sep-2022 650790E235.NO3-L 16-Sep-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0796 16-Sep-2022 650791E235.NO2-L 16-Sep-2022
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) 0.0469 16-Sep-2022 651016E378-U 16-Sep-2022
     

mg/L0.00207723-14-0phosphorus, total 0.0498 23-Sep-2022 653699E372-U 19-Sep-2022
     

mg/L0.0051----nitrate + nitrite (as N) 13.7 17-Sep-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 118 16-Sep-2022 653466E012.FC -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2212589-003
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: ELK RIVER DOWNSTREAM

Client sampling date / time: 15-Sep-2022 09:00

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.31 16-Sep-2022 650767E108 16-Sep-2022
     

mg/L3.0----solids, total suspended [TSS] <3.0 20-Sep-2022 654075E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0155 19-Sep-2022 653701E298 19-Sep-2022
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Work Order

:Client

CG2212589

FARUC - Fall EMS week 3:Project

Fernie Alpine Resort Utilities Corporation

:

CG2212589-003
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: ELK RIVER DOWNSTREAM

Client sampling date / time: 15-Sep-2022 09:00

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Anions and Nutrients

mg/L0.005014797-55-8nitrate (as N) 1.94 16-Sep-2022 650790E235.NO3-L 16-Sep-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0022 16-Sep-2022 650791E235.NO2-L 16-Sep-2022
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) <0.0010 16-Sep-2022 651016E378-U 16-Sep-2022
     

mg/L0.00207723-14-0phosphorus, total 0.0060 23-Sep-2022 653699E372-U 19-Sep-2022
     

mg/L0.0051----nitrate + nitrite (as N) 1.94 17-Sep-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 19 16-Sep-2022 653466E012.FC -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2212589 Page : 1 of 8

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC - Fall EMS week 3 Date Samples Received : 16-Sep-2022 08:55

Issue Date : 23-Sep-2022 16:15----PO :

C-O-C number ----:

CARTER BARRETT:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 3

3:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Work Order :

:Client

CG2212589

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 3:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER @ OUTFALL 19-Sep-202219-Sep-202215-Sep-2022E298 ---- ---- 28 days 4 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 19-Sep-202219-Sep-202215-Sep-2022E298 ---- ---- 28 days 4 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 19-Sep-202219-Sep-202215-Sep-2022E298 ---- ---- 28 days 4 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

ELK RIVER @ OUTFALL 16-Sep-202216-Sep-202215-Sep-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

ELK RIVER DOWNSTREAM 16-Sep-202216-Sep-202215-Sep-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

ELK RIVER UPSTREAM 16-Sep-202216-Sep-202215-Sep-2022E378-U ---- ---- 3 days 1 days ü
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FARUC - Fall EMS week 3:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER @ OUTFALL 16-Sep-202216-Sep-202215-Sep-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 16-Sep-202216-Sep-202215-Sep-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 16-Sep-202216-Sep-202215-Sep-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER @ OUTFALL 16-Sep-202216-Sep-202215-Sep-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 16-Sep-202216-Sep-202215-Sep-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 16-Sep-202216-Sep-202215-Sep-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER @ OUTFALL 23-Sep-202219-Sep-202215-Sep-2022E372-U ---- ---- 28 days 8 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 23-Sep-202219-Sep-202215-Sep-2022E372-U ---- ---- 28 days 8 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 23-Sep-202219-Sep-202215-Sep-2022E372-U ---- ---- 28 days 8 days ü
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FARUC - Fall EMS week 3:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER @ OUTFALL 16-Sep-2022----15-Sep-2022E012.FC ---- ---- 30 hrs 25 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER UPSTREAM 16-Sep-2022----15-Sep-2022E012.FC ---- ---- 30 hrs 25 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER DOWNSTREAM 16-Sep-2022----15-Sep-2022E012.FC ---- ---- 30 hrs 26 hrs ü

Physical Tests : pH by Meter

HDPE

ELK RIVER @ OUTFALL 16-Sep-202216-Sep-202215-Sep-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER DOWNSTREAM 16-Sep-202216-Sep-202215-Sep-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER UPSTREAM 16-Sep-202216-Sep-202215-Sep-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER @ OUTFALL 20-Sep-2022----15-Sep-2022E160 ---- ---- 7 days 5 days ü

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER DOWNSTREAM 20-Sep-2022----15-Sep-2022E160 ---- ---- 7 days 5 days ü

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER UPSTREAM 20-Sep-2022----15-Sep-2022E160 ---- ---- 7 days 5 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended
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:Client
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Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 653701 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 651016 5.05.0

1 16 üNitrate in Water by IC (Low Level) E235.NO3-L 650790 5.06.2

1 16 üNitrite in Water by IC (Low Level) E235.NO2-L 650791 5.06.2

1 9 üpH by Meter E108 650767 5.011.1

1 13 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 653466 5.07.6

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 653699 5.05.0

1 20 üTSS by Gravimetry E160 654075 5.05.0

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 653701 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 651016 5.05.0

1 16 üNitrate in Water by IC (Low Level) E235.NO3-L 650790 5.06.2

1 16 üNitrite in Water by IC (Low Level) E235.NO2-L 650791 5.06.2

1 9 üpH by Meter E108 650767 5.011.1

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 653699 5.05.0

1 20 üTSS by Gravimetry E160 654075 5.05.0

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 653701 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 651016 5.05.0

1 16 üNitrate in Water by IC (Low Level) E235.NO3-L 650790 5.06.2

1 16 üNitrite in Water by IC (Low Level) E235.NO2-L 650791 5.06.2

1 13 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 653466 5.07.6

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 653699 5.05.0

1 20 üTSS by Gravimetry E160 654075 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 653701 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 651016 5.05.0

1 16 üNitrate in Water by IC (Low Level) E235.NO3-L 650790 5.06.2

1 16 üNitrite in Water by IC (Low Level) E235.NO2-L 650791 5.06.2

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 653699 5.05.0
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Work Order :

:Client

CG2212589

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 3:Project

Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

Calgary - Environmental

Method Fialab 100, 

2018

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2212589

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC - Fall EMS week 3 Date Samples Received : 16-Sep-2022 08:55

:PO ---- Date Analysis Commenced : 16-Sep-2022

:C-O-C number ---- Issue Date : 23-Sep-2022 16:13

Sampler : CARTER BARRETT

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 3:

No. of samples analysed : 3

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Parker Sgarbossa Laboratory Analyst Calgary Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Calgary Inorganics, Calgary, Alberta

Sara Niroomand Calgary Inorganics, Calgary, Alberta

Sunil Palak Calgary Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

CG2212589

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 3:Project

General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Work Order :

:Client

CG2212589

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 3:Project

Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 650767)

pH ---- pH units 7.72 7.76 0.517% 4%Anonymous CG2212578-001 E108 ----0.10

Physical Tests  (QC Lot: 654075)

solids, total suspended [TSS] ---- mg/L 28.3 27.1 1.2 Diff <2x LORAnonymous CG2212607-001 E160 ----3.0

Anions and Nutrients  (QC Lot: 650790)

nitrate (as N) 14797-55-8 mg/L 6.96 6.95 0.155% 20%Anonymous CG2212561-001 E235.NO3-L ----0.0050

Anions and Nutrients  (QC Lot: 650791)

nitrite (as N) 14797-65-0 mg/L 0.0011 0.0011 0 Diff <2x LORAnonymous CG2212561-001 E235.NO2-L ----0.0010

Anions and Nutrients  (QC Lot: 651016)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L 0.643 0.643 0.0871% 20%Anonymous CG2212573-001 E378-U ----0.0100

Anions and Nutrients  (QC Lot: 653699)

phosphorus, total 7723-14-0 mg/L 0.643 0.642 0.108% 20%Anonymous CG2212573-001 E372-U ----0.0200

Anions and Nutrients  (QC Lot: 653701)

ammonia, total (as N) 7664-41-7 mg/L 0.410 0.407 0.612% 20%Anonymous CG2212573-001 E298 ----0.0050

Microbiological Tests  (QC Lot: 653466)

coliforms, thermotolerant [fecal] ---- CFU/100mL 60 54 10.5% 65%Anonymous CG2212546-001 E012.FC ----1



4 of 6:Page

Work Order :

:Client

CG2212589

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 3:Project

Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 654075)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 650790)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 650791)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 651016)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 653699)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Anions and Nutrients  (QCLot: 653701)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Microbiological Tests  (QCLot: 653466)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----
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:Client

CG2212589

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 3:Project

Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 650767)
pH ---- E108 ---- pH units 1017 pH units ----10198.6

Physical Tests (QCLot: 654075)
solids, total suspended [TSS] ---- E160 3 mg/L 97.1150 mg/L ----11585.0

Anions and Nutrients (QCLot: 650790)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1012.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 650791)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1010.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 651016)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 94.50.03 mg/L ----12080.0

Anions and Nutrients (QCLot: 653699)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 91.90.03 mg/L ----12080.0

Anions and Nutrients (QCLot: 653701)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 97.40.2 mg/L ----11585.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 650790)

Anonymous CG2212595-003 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0101 ----2.52 mg/L

Anions and Nutrients  (QCLot: 650791)

Anonymous CG2212595-003 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.0102 ----0.511 mg/L

Anions and Nutrients  (QCLot: 651016)

Anonymous CG2212578-001 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.099.0 ----0.0495 mg/L

Anions and Nutrients  (QCLot: 653699)

ELK RIVER UPSTREAM CG2212589-001 7723-14-0 E372-Uphosphorus, total 0.05 mg/L 13070.097.2 ----0.0486 mg/L

Anions and Nutrients  (QCLot: 653701)

ELK RIVER UPSTREAM CG2212589-001 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0101 ----0.101 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2212960

:: LaboratoryClient Fernie Alpine Resort Utilities Corporation Calgary - Environmental

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC - Fall EMS week 4 Date Samples Received : 22-Sep-2022 08:58

:PO ---- Date Analysis Commenced : 22-Sep-2022

:C-O-C number ---- Issue Date : 14-Oct-2022 15:13

Sampler : CB

Site : ----

Quote number : CG21-FARU100-0002

5:No. of samples received

5:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Catherine Fong Lab Analyst Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

CG2212960

FARUC - Fall EMS week 4:Project

Fernie Alpine Resort Utilities Corporation

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Workorder Comments

No bacteria bottle was found for CG2212960-002 (WWTP Effluent) - Fecal bacteria code delted
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Work Order :

:Client

CG2212960

FARUC - Fall EMS week 4:Project

Fernie Alpine Resort Utilities Corporation

Analytical Results

ELK RIVER 

DOWNSTREAM

ELK RIVER @ 

OUTFALL

ELK RIVER 

UPSTREAM

WWTP 

EFFLUENT

WWTP 

INFLUENT

Client sample IDSub-Matrix: Water

 (Matrix: Water)

21-Sep-2022 

10:45

21-Sep-2022 

10:25

21-Sep-2022 

10:15

21-Sep-2022 

10:00

21-Sep-2022 

10:00

Client sampling date / time

CG2212960-005CG2212960-004CG2212960-003CG2212960-002CG2212960-001UnitLORCAS NumberAnalyte Method

Result Result Result Result Result

Physical Tests

7.88 8.28pH units0.10----pH 8.318.348.00E108
                         

78.9 <3.0mg/L3.0---- <3.0<3.0<3.0E160solids, total suspended [TSS]
                         

Anions and Nutrients

---- 0.0082mg/L0.00507664-41-7 0.01820.00910.0163E298ammonia, total (as N)
                         

---- 1.99mg/L0.005014797-55-8 1.996.3124.2E235.NO3-Lnitrate (as N)
                         

---- 0.0025mg/L0.001014797-65-0 0.00280.02120.0144E235.NO2-Lnitrite (as N)
                         

---- <0.0010mg/L0.001014265-44-2 <0.00100.02010.113E378-Uphosphate, ortho-, dissolved (as P)
                         

---- 0.0030mg/L0.00207723-14-0 0.00270.03840.132E372-Uphosphorus, total
                         

---- 1.99mg/L0.0050---- 1.996.3324.2EC235.N+Nnitrate + nitrite (as N)
                         

Microbiological Tests

---- 1CFU/100mL1---- 1<1----E012.FCcoliforms, thermotolerant [fecal]
                         

Aggregate Organics

34.6 ----mg/L2.0---- --------<2.0E550biochemical oxygen demand [BOD]
                         

---- <10mg/L10---- <10<10<10E559-Lchemical oxygen demand [COD]
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2212960 Page : 1 of 10

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC - Fall EMS week 4 Date Samples Received : 22-Sep-2022 08:58

Issue Date : 14-Oct-2022 15:13----PO :

C-O-C number ----:

CB:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 5

5:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT-48h]

WWTP EFFLUENT 23-Sep-2022----21-Sep-2022E550 ---- ---- 48 hrs 47 hrs ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT-48h]

WWTP INFLUENT 23-Sep-2022----21-Sep-2022E550 ---- ---- 48 hrs 47 hrs ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

ELK RIVER @ OUTFALL 22-Sep-2022----21-Sep-2022E559-L ---- ---- 28 days 1 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 22-Sep-2022----21-Sep-2022E559-L ---- ---- 28 days 1 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 22-Sep-2022----21-Sep-2022E559-L ---- ---- 28 days 1 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 23-Sep-2022----21-Sep-2022E559-L ---- ---- 28 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER @ OUTFALL 23-Sep-202223-Sep-202221-Sep-2022E298 ---- ---- 28 days 2 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 23-Sep-202223-Sep-202221-Sep-2022E298 ---- ---- 28 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 23-Sep-202223-Sep-202221-Sep-2022E298 ---- ---- 28 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP EFFLUENT 23-Sep-202223-Sep-202221-Sep-2022E298 ---- ---- 28 days 2 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

ELK RIVER @ OUTFALL 23-Sep-202223-Sep-202221-Sep-2022E378-U ---- ---- 3 days 2 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

ELK RIVER DOWNSTREAM 23-Sep-202223-Sep-202221-Sep-2022E378-U ---- ---- 3 days 2 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

ELK RIVER UPSTREAM 23-Sep-202223-Sep-202221-Sep-2022E378-U ---- ---- 3 days 2 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

WWTP EFFLUENT 23-Sep-202223-Sep-202221-Sep-2022E378-U ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER @ OUTFALL 23-Sep-202223-Sep-202221-Sep-2022E235.NO3-L 3 days 2 days 3 days 0 daysü ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 23-Sep-202223-Sep-202221-Sep-2022E235.NO3-L 3 days 2 days 3 days 0 daysü ü



5 of 10:Page

Work Order :

:Client

CG2212960

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 4:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 23-Sep-202223-Sep-202221-Sep-2022E235.NO3-L 3 days 2 days 3 days 0 daysü ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 23-Sep-202223-Sep-202221-Sep-2022E235.NO3-L 3 days 2 days 3 days 0 daysü ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER @ OUTFALL 23-Sep-202223-Sep-202221-Sep-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 23-Sep-202223-Sep-202221-Sep-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 23-Sep-202223-Sep-202221-Sep-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 23-Sep-202223-Sep-202221-Sep-2022E235.NO2-L ---- ---- 3 days 2 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER @ OUTFALL 27-Sep-202226-Sep-202221-Sep-2022E372-U ---- ---- 28 days 6 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 27-Sep-202226-Sep-202221-Sep-2022E372-U ---- ---- 28 days 6 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 27-Sep-202226-Sep-202221-Sep-2022E372-U ---- ---- 28 days 6 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 27-Sep-202226-Sep-202221-Sep-2022E372-U ---- ---- 28 days 6 days ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER @ OUTFALL 22-Sep-2022----21-Sep-2022E012.FC ---- ---- 30 hrs 26 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER DOWNSTREAM 22-Sep-2022----21-Sep-2022E012.FC ---- ---- 30 hrs 26 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER UPSTREAM 22-Sep-2022----21-Sep-2022E012.FC ---- ---- 30 hrs 27 hrs ü

Physical Tests : pH by Meter

HDPE

ELK RIVER @ OUTFALL 25-Sep-202225-Sep-202221-Sep-2022E108 ---- ---- 0.25 

hrs

0.25 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER DOWNSTREAM 25-Sep-202225-Sep-202221-Sep-2022E108 ---- ---- 0.25 

hrs

0.25 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER UPSTREAM 25-Sep-202225-Sep-202221-Sep-2022E108 ---- ---- 0.25 

hrs

0.25 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP EFFLUENT 25-Sep-202225-Sep-202221-Sep-2022E108 ---- ---- 0.25 

hrs

0.25 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT 25-Sep-202225-Sep-202221-Sep-2022E108 ---- ---- 0.25 

hrs

0.25 

hrs

û

EHTR-FM
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER @ OUTFALL 27-Sep-2022----21-Sep-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER DOWNSTREAM 27-Sep-2022----21-Sep-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER UPSTREAM 27-Sep-2022----21-Sep-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP EFFLUENT 27-Sep-2022----21-Sep-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT 27-Sep-2022----21-Sep-2022E160 ---- ---- 7 days 6 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 662591 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 663330 5.05.0

2 39 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 661021 5.05.1

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 662041 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 662759 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 662760 5.05.0

2 36 üpH by Meter E108 665048 5.05.5

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 665739 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 666375 5.05.0

1 20 üTSS by Gravimetry E160 665116 5.05.0

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 662591 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 663330 5.05.0

2 39 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 661021 5.05.1

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 662041 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 662759 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 662760 5.05.0

2 36 üpH by Meter E108 665048 5.05.5

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 666375 5.05.0

1 20 üTSS by Gravimetry E160 665116 5.05.0

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 662591 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 663330 5.05.0

2 39 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 661021 5.05.1

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 662041 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 662759 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 662760 5.05.0

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 665739 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 666375 5.05.0

1 20 üTSS by Gravimetry E160 665116 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 662591 5.05.0

2 39 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 661021 5.05.1

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 662041 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 662759 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 662760 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 666375 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

Calgary - Environmental

Method Fialab 100, 

2018

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Samples are analyzed using the closed reflux colourimetric method.Chemical Oxygen Demand by Colourimetry 

(Low Level)

E559-L Water

Calgary - Environmental

APHA 5220 D (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
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:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC - Fall EMS week 4 Date Samples Received : 22-Sep-2022 08:58

:PO ---- Date Analysis Commenced : 22-Sep-2022

:C-O-C number ---- Issue Date : 14-Oct-2022 15:13

Sampler : CB

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 5:

No. of samples analysed : 5

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Catherine Fong Lab Analyst Calgary Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Calgary Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Calgary Inorganics, Calgary, Alberta

Sara Niroomand Calgary Inorganics, Calgary, Alberta

Sunil Palak Calgary Microbiology, Calgary, Alberta
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 665045)

pH ---- pH units 7.85 7.89 0.508% 4%Anonymous CG2212940-001 E108 ----0.10

Physical Tests  (QC Lot: 665048)

pH ---- pH units 8.34 8.37 0.359% 4%ELK RIVER @ OUTFALL CG2212960-004 E108 ----0.10

Physical Tests  (QC Lot: 665116)

solids, total suspended [TSS] ---- mg/L 289 283 2.17% 20%Anonymous CG2212930-001 E160 ----3.0

Anions and Nutrients  (QC Lot: 662041)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous CG2212950-007 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 662591)

ammonia, total (as N) 7664-41-7 mg/L 0.0108 0.0096 0.0012 Diff <2x LORAnonymous CG2212950-001 E298 ----0.0050

Anions and Nutrients  (QC Lot: 662759)

nitrate (as N) 14797-55-8 mg/L <0.0050 <0.0050 0 Diff <2x LORAnonymous CG2213062-001 E235.NO3-L ----0.0050

Anions and Nutrients  (QC Lot: 662760)

nitrite (as N) 14797-65-0 mg/L 0.0010 0.0010 0 Diff <2x LORAnonymous CG2213062-001 E235.NO2-L ----0.0010

Anions and Nutrients  (QC Lot: 666375)

phosphorus, total 7723-14-0 mg/L 0.0247 0.0230 7.13% 20%Anonymous CG2212950-008 E372-U ----0.0020

Microbiological Tests  (QC Lot: 665739)

coliforms, thermotolerant [fecal] ---- CFU/100mL 8 6 28.6% 65%Anonymous CG2212963-002 E012.FC ----2

Aggregate Organics  (QC Lot: 661021)

chemical oxygen demand [COD] ---- mg/L 236 233 1.14% 20%Anonymous CG2212925-001 E559-L ----10

Aggregate Organics  (QC Lot: 662420)

chemical oxygen demand [COD] ---- mg/L <10 <10 0 Diff <2x LORELK RIVER 

DOWNSTREAM 

CG2212960-005 E559-L ----10

Aggregate Organics  (QC Lot: 663330)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2212958-001 E550 ----2.0
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 665116)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 662041)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 662591)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 662759)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 662760)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 666375)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Microbiological Tests  (QCLot: 665739)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 661021)

chemical oxygen demand [COD] ---- E559-L 10 mg/L <10 ----

Aggregate Organics  (QCLot: 662420)

chemical oxygen demand [COD] ---- E559-L 10 mg/L <10 ----

Aggregate Organics  (QCLot: 663330)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 665045)
pH ---- E108 ---- pH units 1007 pH units ----10198.6

Physical Tests (QCLot: 665048)
pH ---- E108 ---- pH units 1017 pH units ----10198.6

Physical Tests (QCLot: 665116)
solids, total suspended [TSS] ---- E160 3 mg/L 103150 mg/L ----11585.0

Anions and Nutrients (QCLot: 662041)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 88.80.03 mg/L ----12080.0

Anions and Nutrients (QCLot: 662591)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1030.2 mg/L ----11585.0

Anions and Nutrients (QCLot: 662759)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1012.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 662760)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 95.10.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 666375)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 95.70.03 mg/L ----12080.0

Aggregate Organics (QCLot: 661021)
chemical oxygen demand [COD] ---- E559-L 10 mg/L 99.5100 mg/L ----11585.0

Aggregate Organics (QCLot: 662420)
chemical oxygen demand [COD] ---- E559-L 10 mg/L 102100 mg/L ----11585.0

Aggregate Organics (QCLot: 663330)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 94.5198 mg/L ----11585.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 662041)

Anonymous CG2212950-008 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.085.3 ----0.0426 mg/L

Anions and Nutrients  (QCLot: 662591)

Anonymous CG2212950-002 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0107 ----0.107 mg/L

Anions and Nutrients  (QCLot: 662759)

Anonymous CG2213073-003 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.098.2 ----2.46 mg/L

Anions and Nutrients  (QCLot: 662760)

Anonymous CG2213073-003 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.099.8 ----0.499 mg/L

Anions and Nutrients  (QCLot: 666375)

Anonymous CG2212950-009 7723-14-0 E372-Uphosphorus, total 0.05 mg/L 13070.0ND ----ND mg/L

Aggregate Organics  (QCLot: 661021)

Anonymous CG2212925-002 ---- E559-Lchemical oxygen demand [COD] 100 mg/L 12575.099.0 ----99 mg/L

Aggregate Organics  (QCLot: 662420)

ELK RIVER 

DOWNSTREAM 

CG2212960-005 ---- E559-Lchemical oxygen demand [COD] 100 mg/L 12575.0104 ----104 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4CG2213385

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities 

Corporation

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC - Fall EMS week 5 Date Samples Received : 29-Sep-2022 09:00

:PO ---- Date Analysis 

Commenced

: 29-Sep-2022

:C-O-C number ---- Issue Date : 05-Oct-2022 11:45

Sampler : CB

Site : ----

Quote number : CG21-FARU100-0002

3:No. of samples received

3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not 

be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC 

Interpretive report to assist with Quality Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US 

FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

Vladka Stamenova Analyst Inorganics, Calgary, Alberta
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Work Order

:Client

CG2213385

FARUC - Fall EMS week 5:Project

Fernie Alpine Resort Utilities Corporation

:

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published 

by US EPA, APHA Standard Methods, ASTM, ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive 

report (QCI) for applicable references and methodology summaries. Reference methods may incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract /digestate dilution and/or insufficient sample 

for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight 

employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

>: greater than.

<: less than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For 

applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

DLHC Detection Limit Raised: Dilution required due to high concentration of test analyte(s).
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Fernie Alpine Resort Utilities Corporation

:

CG2213385-001
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: ELK RIVER UPSTREAM

Client sampling date / time: 28-Sep-2022 10:30

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.28 03-Oct-2022 677373E108 03-Oct-2022
     

mg/L3.0----solids, total suspended [TSS] 4.0 02-Oct-2022 674476E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0057 29-Sep-2022 673031E298 29-Sep-2022
     

mg/L0.005014797-55-8nitrate (as N) 2.15 29-Sep-2022 673110E235.NO3-L 29-Sep-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0039 29-Sep-2022 673109E235.NO2-L 29-Sep-2022
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) <0.0010 29-Sep-2022 673180E378-U 29-Sep-2022
     

mg/L0.00207723-14-0phosphorus, total 0.0066 03-Oct-2022 673972E372-U 30-Sep-2022
     

mg/L0.0051----nitrate + nitrite (as N) 2.15 04-Oct-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 1 29-Sep-2022 674816E012.FC -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2213385-002
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: ELK RIVER @ OUTFALL

Client sampling date / time: 28-Sep-2022 10:40

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.20 03-Oct-2022 677373E108 03-Oct-2022
     

mg/L3.0----solids, total suspended [TSS] 3.4 02-Oct-2022 674476E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0112 29-Sep-2022 673031E298 29-Sep-2022
     

mg/L0.005014797-55-8nitrate (as N) 12.0 29-Sep-2022 673110E235.NO3-L 29-Sep-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0284 29-Sep-2022 673109E235.NO2-L 29-Sep-2022
     

mg/L0.002014265-44-2phosphate, ortho-, dissolved (as P) 0.130 29-Sep-2022 673180E378-U 29-Sep-2022
DLHC,

mg/L0.02007723-14-0phosphorus, total 0.136 03-Oct-2022 673972E372-U 30-Sep-2022
     

mg/L0.0051----nitrate + nitrite (as N) 12.0 04-Oct-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] <1 29-Sep-2022 674816E012.FC -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2213385-003
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: ELK RIVER DOWNSTREAM

Client sampling date / time: 28-Sep-2022 10:50

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.26 03-Oct-2022 677373E108 03-Oct-2022
     

mg/L3.0----solids, total suspended [TSS] 4.2 02-Oct-2022 674476E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0093 29-Sep-2022 673031E298 29-Sep-2022
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:

CG2213385-003
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: ELK RIVER DOWNSTREAM

Client sampling date / time: 28-Sep-2022 10:50

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Anions and Nutrients

mg/L0.005014797-55-8nitrate (as N) 2.17 29-Sep-2022 673110E235.NO3-L 29-Sep-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0029 29-Sep-2022 673109E235.NO2-L 29-Sep-2022
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) <0.0010 29-Sep-2022 673180E378-U 29-Sep-2022
     

mg/L0.00207723-14-0phosphorus, total 0.0040 03-Oct-2022 673972E372-U 30-Sep-2022
     

mg/L0.0051----nitrate + nitrite (as N) 2.17 04-Oct-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 1 29-Sep-2022 674816E012.FC -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2213385 Page : 1 of 8

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC - Fall EMS week 5 Date Samples Received : 29-Sep-2022 09:00

Issue Date : 05-Oct-2022 11:45----PO :

C-O-C number ----:

CB:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 3

3:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Work Order :

:Client

CG2213385

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 5:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER @ OUTFALL 29-Sep-202229-Sep-202228-Sep-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 29-Sep-202229-Sep-202228-Sep-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 29-Sep-202229-Sep-202228-Sep-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

ELK RIVER @ OUTFALL 29-Sep-202229-Sep-202228-Sep-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

ELK RIVER DOWNSTREAM 29-Sep-202229-Sep-202228-Sep-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

ELK RIVER UPSTREAM 29-Sep-202229-Sep-202228-Sep-2022E378-U ---- ---- 3 days 1 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER @ OUTFALL 29-Sep-202229-Sep-202228-Sep-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 29-Sep-202229-Sep-202228-Sep-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 29-Sep-202229-Sep-202228-Sep-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER @ OUTFALL 29-Sep-202229-Sep-202228-Sep-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER DOWNSTREAM 29-Sep-202229-Sep-202228-Sep-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

ELK RIVER UPSTREAM 29-Sep-202229-Sep-202228-Sep-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER @ OUTFALL 03-Oct-202230-Sep-202228-Sep-2022E372-U ---- ---- 28 days 5 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER DOWNSTREAM 03-Oct-202230-Sep-202228-Sep-2022E372-U ---- ---- 28 days 5 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

ELK RIVER UPSTREAM 03-Oct-202230-Sep-202228-Sep-2022E372-U ---- ---- 28 days 5 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER DOWNSTREAM 29-Sep-2022----28-Sep-2022E012.FC ---- ---- 30 hrs 26 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER @ OUTFALL 29-Sep-2022----28-Sep-2022E012.FC ---- ---- 30 hrs 27 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

ELK RIVER UPSTREAM 29-Sep-2022----28-Sep-2022E012.FC ---- ---- 30 hrs 27 hrs ü

Physical Tests : pH by Meter

HDPE

ELK RIVER @ OUTFALL 03-Oct-202203-Oct-202228-Sep-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER DOWNSTREAM 03-Oct-202203-Oct-202228-Sep-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

ELK RIVER UPSTREAM 03-Oct-202203-Oct-202228-Sep-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER @ OUTFALL 02-Oct-2022----28-Sep-2022E160 ---- ---- 7 days 4 days ü

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER DOWNSTREAM 02-Oct-2022----28-Sep-2022E160 ---- ---- 7 days 4 days ü

Physical Tests : TSS by Gravimetry

HDPE

ELK RIVER UPSTREAM 02-Oct-2022----28-Sep-2022E160 ---- ---- 7 days 4 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended
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Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 673031 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 673180 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 673110 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 673109 5.05.0

1 20 üpH by Meter E108 677373 5.05.0

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 674816 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 673972 5.05.0

1 20 üTSS by Gravimetry E160 674476 5.05.0

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 673031 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 673180 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 673110 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 673109 5.05.0

1 20 üpH by Meter E108 677373 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 673972 5.05.0

1 20 üTSS by Gravimetry E160 674476 5.05.0

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 673031 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 673180 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 673110 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 673109 5.05.0

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 674816 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 673972 5.05.0

1 20 üTSS by Gravimetry E160 674476 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 673031 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 673180 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 673110 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 673109 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 673972 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

Calgary - Environmental

Method Fialab 100, 

2018

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2213385

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC - Fall EMS week 5 Date Samples Received : 29-Sep-2022 09:00

:PO ---- Date Analysis Commenced : 29-Sep-2022

:C-O-C number ---- Issue Date : 05-Oct-2022 11:45

Sampler : CB

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 3:

No. of samples analysed : 3

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Parker Sgarbossa Laboratory Analyst Calgary Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Calgary Inorganics, Calgary, Alberta

Sara Niroomand Calgary Inorganics, Calgary, Alberta

Sunil Palak Calgary Microbiology, Calgary, Alberta

Vladka Stamenova Analyst Calgary Inorganics, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 674476)

solids, total suspended [TSS] ---- mg/L 372 354 4.96% 20%Anonymous CG2213310-001 E160 ----3.0

Physical Tests  (QC Lot: 677373)

pH ---- pH units 9.97 9.98 0.100% 4%Anonymous CG2213318-001 E108 ----0.10

Anions and Nutrients  (QC Lot: 673031)

ammonia, total (as N) 7664-41-7 mg/L 0.0057 <0.0050 0.0007 Diff <2x LORELK RIVER UPSTREAM CG2213385-001 E298 ----0.0050

Anions and Nutrients  (QC Lot: 673109)

nitrite (as N) 14797-65-0 mg/L 0.756 0.769 1.72% 20%Anonymous CG2213402-001 E235.NO2-L ----0.0200

Anions and Nutrients  (QC Lot: 673110)

nitrate (as N) 14797-55-8 mg/L 220 223 1.24% 20%Anonymous CG2213402-001 E235.NO3-L ----0.100

Anions and Nutrients  (QC Lot: 673180)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LORELK RIVER UPSTREAM CG2213385-001 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 673972)

phosphorus, total 7723-14-0 mg/L 0.476 0.477 0.257% 20%Anonymous CG2213318-001 E372-U ----0.0200

Microbiological Tests  (QC Lot: 674816)

coliforms, thermotolerant [fecal] ---- CFU/100mL 1 1 0 Diff <2x LORAnonymous CG2213304-001 E012.FC ----1
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 674476)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 673031)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 673109)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 673110)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 673180)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 673972)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Microbiological Tests  (QCLot: 674816)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 674476)
solids, total suspended [TSS] ---- E160 3 mg/L 97.3150 mg/L ----11585.0

Physical Tests (QCLot: 677373)
pH ---- E108 ---- pH units 1017 pH units ----10198.6

Anions and Nutrients (QCLot: 673031)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1030.2 mg/L ----11585.0

Anions and Nutrients (QCLot: 673109)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1000.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 673110)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1012.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 673180)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 1070.03 mg/L ----12080.0

Anions and Nutrients (QCLot: 673972)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 97.60.03 mg/L ----12080.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 673031)

ELK RIVER @ OUTFALL CG2213385-002 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0104 ----0.104 mg/L

Anions and Nutrients  (QCLot: 673109)

Anonymous CG2213402-004 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.0106 ----0.532 mg/L

Anions and Nutrients  (QCLot: 673110)

Anonymous CG2213402-004 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0107 ----2.68 mg/L

Anions and Nutrients  (QCLot: 673180)

ELK RIVER @ OUTFALL CG2213385-002 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 673972)

Anonymous CG2213336-001 7723-14-0 E372-Uphosphorus, total 0.05 mg/L 13070.098.9 ----0.0494 mg/L
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COLIFORM SAMPLE DECLARATION FORM 

In British ColumlJia, the Drinking Water Protection Act requires laboratories to immediately report positive 
results for Fecal Coliform and Escherichia coli in drinking water samples directly to the Water Supplier, 
the Drinking Water Officer, and the Medical Health Officer in the region the water samples were taken. 
Immediate reporting is not required if the sample is water for which a public advisory to boil for drinking water 
has been issued, or if the sample is not a drinking water. 

A. PLEASE complete and sign this Declaration for EVERY sample or sample batch submitted 
to ALS Environmental for Coliform and/or Escherichia coli analysis. 

ARE the sample(s) submitted herein Drinking Water Samples? YES ~ NO D 
(A drinking water sample is any water sample inte.nded for human consumption.) 

STOP HERE IF YOU ANSWERED NO, AND PLEASE SIGN AND DATE BELOW. 
Please submit_ samples by 1 :00 pm Monday to Friday, or contact ALSE to make other arrangements. 

(Please select yes or no from drop down menu) 
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OW Protection Act? 1 
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Boil Water Advisory 
in Effect? 
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No 

No 

No 
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1 Samples are subject to the BC Drinking Water Protection Act~ If the water supply system serves niore than one single-family 
dwelling. Please contact your regional health officer if you are unsure whether this applies to your sample(s). 
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Vancouver, BC 1988 Triumph Street, VSL 1K5 Tel: 604 253 4188 Toll Free 1800665 0243 Fax: 604 253 6700 
Calgary,IAB 1313 44 Avenue NE, T2E 6LS, Canada Tel: 403 291 9897 Fax: 403 291 0298 Toll Free: 1 800 668 9878 
Grandh~ven, f:!C 10345A Dogwood Street, V1J 6W7, Canada Tel: 1 250 261 5517 Toll Free: 1800 668 9878 Fax: 1 250 261 5587 

I Form#0129 
I Revision 3 
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COLIFORM SAMPLE DECLARATION FORM (Page 2 of 2) 

C. Please complete this section ONLY if samples are Drinking Water Sample(s). 

Company, Water System Name or Name of Home Owner: 

rG="r<1u1~- A.LP/I/JC: 1€6Sov2-T u-r I/_ I ncs 
Address: 

1So5- 171-4 AU~ SL--~ 
Water Supplie : 

PATrziUL M ,~J"-t:;; 1?__ 

Sampler/Submitter : 

c~, k ( \2x;, r ce:tl 
Ckv&~,c.., 

i"'el "r ;<JV-i 

2 
Person to whom results should be sent. 

Phone No: Fax No: 

· Phone No: Fax No: 

! 30l)'l ~I· 7DGI ( l 

3 
Sampler or submitter of samples if different than Water Supplier . 

After Hours/Emergency 
No: . 
(l./o3 i g~ I -6 73 o 
After Hours/Emergency 
No· 
l/o!> & I e73u 

. D. '.Please complete this secti~n ONL y if samples; are subject to regulatio'n un.der the · .. I 
~ ,, 

;-. __ .. Drinking Water Protection Act. : .. · . : . · \,:· ,: ~' ·, 
Health Authority Region and/or Service Area ·: 

I !1VT8·-2_l Otr~ 1--1~ A-L TI--( 
" 

Drinking Water Officer Name: Phone No: Fax No: After HourslEmergency 

DA0 T3 "-/r~o AJ c 2<;0147-o 221.fO 
No: 

3y7( ( ) ( 2.So)L/.Z ( 
Medical Health Officer Name: Phone No: Fax No: After Hou~s/Emergency 

No: 
S-f::Jf8 . ( ) ( ) l( Zt:-.G) i/!;7 

4 There arefive B .. C.Health Authority Regions and 16 associated Health Service Delivery Areas: 
1. Northern: Northwest. Northeast and Northern Interior 
2. Interior: . East Kootenay, Kootenay/Boundary, Okanagan and Thompson/Cariboo 
3. Vancouver Island: North Vancouver Island, Central Vancouver Island and South Vancouver Island 
4. Vancouver Coastal: North Shore I Coast Garibaldi. Vancouver and Richmond 
5. Fraser: Fraser North, Fraser South and Fraser East 

Received By: Date: 

Sample Temperature'Upon Receipt: COOLING METHOD: 

AM 
PM 

ICEPACKS 0 ICE 0 NONE 0 
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4CG2213834

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities 

Corporation

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC - Fall EMS week 6 Date Samples Received : 06-Oct-2022 09:20

:PO ---- Date Analysis 

Commenced

: 06-Oct-2022

:C-O-C number ---- Issue Date : 13-Oct-2022 14:00

Sampler : Carter Barrett

Site : ----

Quote number : CG21-FARU100-0002

3:No. of samples received

3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not 

be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC 

Interpretive report to assist with Quality Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US 

FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

Vladka Stamenova Analyst Inorganics, Calgary, Alberta
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Work Order

:Client

CG2213834

FARUC - Fall EMS week 6:Project

Fernie Alpine Resort Utilities Corporation

:

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published 

by US EPA, APHA Standard Methods, ASTM, ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive 

report (QCI) for applicable references and methodology summaries. Reference methods may incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract /digestate dilution and/or insufficient sample 

for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight 

employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

>: greater than.

<: less than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For 

applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
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Work Order

:Client

CG2213834

FARUC - Fall EMS week 6:Project

Fernie Alpine Resort Utilities Corporation

:

CG2213834-001
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: Elk River Upstream

Client sampling date / time: 05-Oct-2022 10:30

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.39 09-Oct-2022 688407E108 09-Oct-2022
     

mg/L3.0----solids, total suspended [TSS] 3.5 12-Oct-2022 687540E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0118 06-Oct-2022 684800E298 06-Oct-2022
     

mg/L0.005014797-55-8nitrate (as N) 2.14 06-Oct-2022 684254E235.NO3-L 06-Oct-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0024 06-Oct-2022 684255E235.NO2-L 06-Oct-2022
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) 0.0021 06-Oct-2022 684395E378-U 06-Oct-2022
     

mg/L0.00207723-14-0phosphorus, total 0.0052 13-Oct-2022 691548E372-U 12-Oct-2022
     

mg/L0.0051----nitrate + nitrite (as N) 2.14 11-Oct-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 2 06-Oct-2022 686538E012.FC -
     

Aggregate Organics

mg/L10----chemical oxygen demand [COD] <10 07-Oct-2022 685674E559-L -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2213834-002
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: Elk River @Outfall

Client sampling date / time: 05-Oct-2022 10:30

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.39 09-Oct-2022 688407E108 09-Oct-2022
     

mg/L3.0----solids, total suspended [TSS] <3.0 12-Oct-2022 687540E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0156 06-Oct-2022 684800E298 06-Oct-2022
     

mg/L0.005014797-55-8nitrate (as N) 10.6 06-Oct-2022 684254E235.NO3-L 06-Oct-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0188 06-Oct-2022 684255E235.NO2-L 06-Oct-2022
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) 0.0547 06-Oct-2022 684395E378-U 06-Oct-2022
     

mg/L0.00207723-14-0phosphorus, total 0.0627 13-Oct-2022 691548E372-U 12-Oct-2022
     

mg/L0.0051----nitrate + nitrite (as N) 10.6 11-Oct-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 2 06-Oct-2022 686538E012.FC -
     

Aggregate Organics

mg/L10----chemical oxygen demand [COD] <10 07-Oct-2022 685674E559-L -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2213834-003
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: Elk River Downstream

Client sampling date / time: 05-Oct-2022 10:30

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests
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Work Order

:Client

CG2213834

FARUC - Fall EMS week 6:Project

Fernie Alpine Resort Utilities Corporation

:

CG2213834-003
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: Elk River Downstream

Client sampling date / time: 05-Oct-2022 10:30

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.40 09-Oct-2022 688407E108 09-Oct-2022
     

mg/L3.0----solids, total suspended [TSS] <3.0 12-Oct-2022 687540E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) <0.0050 06-Oct-2022 684800E298 06-Oct-2022
     

mg/L0.005014797-55-8nitrate (as N) 2.14 06-Oct-2022 684254E235.NO3-L 06-Oct-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0024 06-Oct-2022 684255E235.NO2-L 06-Oct-2022
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) 0.0019 06-Oct-2022 684395E378-U 06-Oct-2022
     

mg/L0.00207723-14-0phosphorus, total 0.0032 13-Oct-2022 691548E372-U 12-Oct-2022
     

mg/L0.0051----nitrate + nitrite (as N) 2.14 11-Oct-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] <1 06-Oct-2022 686538E012.FC -
     

Aggregate Organics

mg/L10----chemical oxygen demand [COD] <10 07-Oct-2022 685674E559-L -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.
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QUALITY CONTROL INTERPRETIVE REPORT
Work Order : CG2213834 Page : 1 of 9

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC - Fall EMS week 6 Date Samples Received : 06-Oct-2022 09:20

Issue Date : 13-Oct-2022 14:00----PO :

C-O-C number ----:

Carter Barrett:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received : 3

3:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Work Order :

:Client

CG2213834

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 6:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

Elk River @Outfall 07-Oct-2022----05-Oct-2022E559-L ---- ---- 28 days 2 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

Elk River Downstream 07-Oct-2022----05-Oct-2022E559-L ---- ---- 28 days 2 days ü

Aggregate Organics : Chemical Oxygen Demand by Colourimetry (Low Level)

Amber glass total (sulfuric acid)

Elk River Upstream 07-Oct-2022----05-Oct-2022E559-L ---- ---- 28 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

Elk River @Outfall 06-Oct-202206-Oct-202205-Oct-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

Elk River Downstream 06-Oct-202206-Oct-202205-Oct-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

Elk River Upstream 06-Oct-202206-Oct-202205-Oct-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

Elk River @Outfall 06-Oct-202206-Oct-202205-Oct-2022E378-U ---- ---- 3 days 1 days ü
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Work Order :

:Client

CG2213834

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 6:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

Elk River Downstream 06-Oct-202206-Oct-202205-Oct-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

Elk River Upstream 06-Oct-202206-Oct-202205-Oct-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

Elk River @Outfall 06-Oct-202206-Oct-202205-Oct-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

Elk River Downstream 06-Oct-202206-Oct-202205-Oct-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

Elk River Upstream 06-Oct-202206-Oct-202205-Oct-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

Elk River @Outfall 06-Oct-202206-Oct-202205-Oct-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

Elk River Downstream 06-Oct-202206-Oct-202205-Oct-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

Elk River Upstream 06-Oct-202206-Oct-202205-Oct-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

Elk River @Outfall 13-Oct-202212-Oct-202205-Oct-2022E372-U ---- ---- 28 days 8 days ü



5 of 9:Page

Work Order :

:Client

CG2213834

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 6:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

Elk River Downstream 13-Oct-202212-Oct-202205-Oct-2022E372-U ---- ---- 28 days 8 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

Elk River Upstream 13-Oct-202212-Oct-202205-Oct-2022E372-U ---- ---- 28 days 8 days ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

Elk River @Outfall 06-Oct-2022----05-Oct-2022E012.FC ---- ---- 30 hrs 28 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

Elk River Downstream 06-Oct-2022----05-Oct-2022E012.FC ---- ---- 30 hrs 28 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

Elk River Upstream 06-Oct-2022----05-Oct-2022E012.FC ---- ---- 30 hrs 28 hrs ü

Physical Tests : pH by Meter

HDPE

Elk River @Outfall 09-Oct-202209-Oct-202205-Oct-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

Elk River Downstream 09-Oct-202209-Oct-202205-Oct-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

Elk River Upstream 09-Oct-202209-Oct-202205-Oct-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

Elk River @Outfall 12-Oct-2022----05-Oct-2022E160 ---- ---- 7 days 7 days ü
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Work Order :

:Client

CG2213834

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 6:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Physical Tests : TSS by Gravimetry

HDPE

Elk River Downstream 12-Oct-2022----05-Oct-2022E160 ---- ---- 7 days 7 days ü

Physical Tests : TSS by Gravimetry

HDPE

Elk River Upstream 12-Oct-2022----05-Oct-2022E160 ---- ---- 7 days 7 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).



7 of 9:Page

Work Order :

:Client

CG2213834

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 6:Project

Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample Type

EvaluationAnalytical Methods Method

CountQuality Control Sample Type

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 684800 5.05.0

1 14 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 685674 5.07.1

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 684395 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 684254 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 684255 5.05.2

1 20 üpH by Meter E108 688407 5.05.0

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 686538 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 691548 5.05.0

1 20 üTSS by Gravimetry E160 687540 5.05.0

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 684800 5.05.0

1 14 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 685674 5.07.1

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 684395 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 684254 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 684255 5.05.2

1 20 üpH by Meter E108 688407 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 691548 5.05.0

1 20 üTSS by Gravimetry E160 687540 5.05.0

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 684800 5.05.0

1 14 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 685674 5.07.1

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 684395 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 684254 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 684255 5.05.2

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 686538 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 691548 5.05.0

1 20 üTSS by Gravimetry E160 687540 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 684800 5.05.0

1 14 üChemical Oxygen Demand by Colourimetry (Low Level) E559-L 685674 5.07.1

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 684395 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 684254 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 684255 5.05.2

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 691548 5.05.0
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Work Order :

:Client

CG2213834

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 6:Project

Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

Calgary - Environmental

Method Fialab 100, 

2018

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are analyzed using the closed reflux colourimetric method.Chemical Oxygen Demand by Colourimetry 

(Low Level)

E559-L Water

Calgary - Environmental

APHA 5220 D (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water APHA 4500-P E (mod).
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Calgary - Environmental
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2213834

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone 403 254 7669 +1 403 407 1800:Telephone

:Project FARUC - Fall EMS week 6 Date Samples Received : 06-Oct-2022 09:20

:PO ---- Date Analysis Commenced : 06-Oct-2022

:C-O-C number ---- Issue Date : 13-Oct-2022 14:00

Sampler : Carter Barrett

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 3:

No. of samples analysed : 3

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Harpreet Chawla Team Leader - Inorganics Calgary Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Calgary Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Calgary Inorganics, Calgary, Alberta

Sara Niroomand Calgary Inorganics, Calgary, Alberta

Sunil Palak Calgary Microbiology, Calgary, Alberta

Vladka Stamenova Analyst Calgary Inorganics, Calgary, Alberta

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

CG2213834

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 6:Project

General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Work Order :

:Client

CG2213834

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 6:Project

Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 687540)

solids, total suspended [TSS] ---- mg/L 12.3 14.7 2.4 Diff <2x LORAnonymous CG2213708-001 E160 ----3.0

Physical Tests  (QC Lot: 688407)

pH ---- pH units 7.60 7.61 0.131% 4%Anonymous CG2213773-011 E108 ----0.10

Anions and Nutrients  (QC Lot: 684254)

nitrate (as N) 14797-55-8 mg/L 48.2 48.6 0.680% 20%Anonymous CG2213841-001 E235.NO3-L ----0.0250

Anions and Nutrients  (QC Lot: 684255)

nitrite (as N) 14797-65-0 mg/L 0.0095 0.0101 0.0006 Diff <2x LORAnonymous CG2213841-001 E235.NO2-L ----0.0050

Anions and Nutrients  (QC Lot: 684395)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous CG2213784-002 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 684800)

ammonia, total (as N) 7664-41-7 mg/L 0.0118 0.0064 0.0054 Diff <2x LORElk River Upstream CG2213834-001 E298 ----0.0050

Anions and Nutrients  (QC Lot: 691548)

phosphorus, total 7723-14-0 mg/L 7.35 7.49 1.92% 20%Anonymous CG2213766-001 E372-U ----0.200

Microbiological Tests  (QC Lot: 686538)

coliforms, thermotolerant [fecal] ---- CFU/100mL 3 2 1 Diff <2x LORAnonymous CG2213756-001 E012.FC ----1

Aggregate Organics  (QC Lot: 685674)

chemical oxygen demand [COD] ---- mg/L <10 <10 0 Diff <2x LORElk River Upstream CG2213834-001 E559-L ----10
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Work Order :

:Client

CG2213834

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 6:Project

Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 687540)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 684254)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 684255)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 684395)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 684800)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 691548)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Microbiological Tests  (QCLot: 686538)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 685674)

chemical oxygen demand [COD] ---- E559-L 10 mg/L <10 ----
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Work Order :

:Client

CG2213834

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 6:Project

Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 687540)
solids, total suspended [TSS] ---- E160 3 mg/L 101150 mg/L ----11585.0

Physical Tests (QCLot: 688407)
pH ---- E108 ---- pH units 1017 pH units ----10198.6

Anions and Nutrients (QCLot: 684254)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1032.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 684255)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1030.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 684395)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 1060.03 mg/L ----12080.0

Anions and Nutrients (QCLot: 684800)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1000.2 mg/L ----11585.0

Anions and Nutrients (QCLot: 691548)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 95.30.03 mg/L ----12080.0

Aggregate Organics (QCLot: 685674)
chemical oxygen demand [COD] ---- E559-L 10 mg/L 105100 mg/L ----11585.0
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Work Order :

:Client

CG2213834

Fernie Alpine Resort Utilities Corporation

FARUC - Fall EMS week 6:Project

Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 684254)

Anonymous CG2213841-002 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 684255)

Anonymous CG2213841-002 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.092.6 ----0.463 mg/L

Anions and Nutrients  (QCLot: 684395)

Anonymous CG2213784-003 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.0104 ----0.0522 mg/L

Anions and Nutrients  (QCLot: 684800)

Elk River @Outfall CG2213834-002 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0105 ----0.105 mg/L

Anions and Nutrients  (QCLot: 691548)

Anonymous CG2213766-002 7723-14-0 E372-Uphosphorus, total 0.05 mg/L 13070.084.6 ----0.0423 mg/L

Aggregate Organics  (QCLot: 685674)

Elk River @Outfall CG2213834-002 ---- E559-Lchemical oxygen demand [COD] 100 mg/L 12575.0104 ----104 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2214582

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities 

Corporation

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC WWTP OCTOBER MONTHLY 

EMS

Date Samples Received : 20-Oct-2022 09:20

:PO ---- Date Analysis 

Commenced

: 20-Oct-2022

:C-O-C number ---- Issue Date : 26-Oct-2022 17:18

Sampler : CB

Site : ----

Quote number : CG21-FARU100-0002

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not 

be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC 

Interpretive report to assist with Quality Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with 

US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Anthony Calero Supervisor - Inorganic Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Sara Niroomand Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

Vladka Stamenova Analyst Inorganics, Calgary, Alberta
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Work Order

:Client

CG2214582

FARUC WWTP OCTOBER MONTHLY EMS:Project

Fernie Alpine Resort Utilities Corporation

:

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published 

by US EPA, APHA Standard Methods, ASTM, ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive 

report (QCI) for applicable references and methodology summaries. Reference methods may incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract /digestate dilution and/or insufficient sample 

for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight 

employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per 100 mL

mg/L milligrams per litre

pH units pH units

>: greater than.

<: less than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For 

applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

DLDS Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

DLHC Detection Limit Raised: Dilution required due to high concentration of test analyte(s).
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Work Order

:Client

CG2214582

FARUC WWTP OCTOBER MONTHLY EMS:Project

Fernie Alpine Resort Utilities Corporation

:

CG2214582-001
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: WWTP INFLUENT

Client sampling date / time: 19-Oct-2022 10:00

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 7.23 24-Oct-2022 711140E108 24-Oct-2022
     

mg/L3.0----solids, total suspended [TSS] 187 25-Oct-2022 708444E160 -
     

Aggregate Organics

mg/L75.0----biochemical oxygen demand [BOD] 155 21-Oct-2022 708895E550 -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2214582-002
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: WWTP EFFLUENT

Client sampling date / time: 19-Oct-2022 10:00

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 7.87 24-Oct-2022 711140E108 24-Oct-2022
     

mg/L3.0----solids, total suspended [TSS] <3.0 25-Oct-2022 708444E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0152 20-Oct-2022 706314E298 20-Oct-2022
     

mg/L0.025014797-55-8nitrate (as N) <0.0250 20-Oct-2022 705961E235.NO3-L 20-Oct-2022
DLDS,

mg/L0.005014797-65-0nitrite (as N) 31.4 20-Oct-2022 705962E235.NO2-L 20-Oct-2022
     

mg/L0.010014265-44-2phosphate, ortho-, dissolved (as P) 0.248 20-Oct-2022 706170E378-U 20-Oct-2022
DLHC,

mg/L0.02007723-14-0phosphorus, total 0.252 26-Oct-2022 714227E372-U 25-Oct-2022
DLHC,

mg/L0.0255----nitrate + nitrite (as N) 31.4 21-Oct-2022 -EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] <1 20-Oct-2022 709249E012.FC -
     

Aggregate Organics

mg/L2.0----biochemical oxygen demand [BOD] <2.0 21-Oct-2022 708895E550 -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.



QUALITY CONTROL INTERPRETIVE REPORT
Work Order :CG2214582 Page : 1 of 8

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC WWTP OCTOBER MONTHLY EMS Date Samples Received : 20-Oct-2022 09:20

Issue Date : 26-Oct-2022 17:16----PO :

C-O-C number ----:

CB:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received :2

2:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  Matrix Spike outliers occur - please see following pages for full details.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Outliers : Quality Control Samples
Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: Water

Analyte Group Laboratory sample ID Client/Ref Sample ID Analyte CAS Number Method Result Limits Comment

Matrix Spike (MS) Recoveries 

14797-55-8nitrate (as N)Anonymous Recovery greater than 

upper data quality 

objective

75.0-125%150 %Anions and Nutrients E235.NO3-LAnonymous
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP EFFLUENT 21-Oct-2022----19-Oct-2022E550 ---- ---- 3 days 2 days ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT 3d]

WWTP INFLUENT 21-Oct-2022----19-Oct-2022E550 ---- ---- 3 days 2 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP EFFLUENT 20-Oct-202220-Oct-202219-Oct-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

WWTP EFFLUENT 20-Oct-202220-Oct-202219-Oct-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 20-Oct-202220-Oct-202219-Oct-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP EFFLUENT 20-Oct-202220-Oct-202219-Oct-2022E235.NO2-L ---- ---- 3 days 1 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

WWTP EFFLUENT 26-Oct-202225-Oct-202219-Oct-2022E372-U ---- ---- 28 days 7 days ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP EFFLUENT 20-Oct-2022----19-Oct-2022E012.FC ---- ---- 30 hrs 26 hrs ü

Physical Tests : pH by Meter

HDPE

WWTP EFFLUENT 24-Oct-202224-Oct-202219-Oct-2022E108 ---- ---- 0.25 

hrs

0.27 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP INFLUENT 24-Oct-202224-Oct-202219-Oct-2022E108 ---- ---- 0.25 

hrs

0.27 

hrs

û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

WWTP EFFLUENT 25-Oct-2022----19-Oct-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP INFLUENT 25-Oct-2022----19-Oct-2022E160 ---- ---- 7 days 6 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 18 üAmmonia by Fluorescence E298 706314 5.05.5

1 20 üBiochemical Oxygen Demand - 5 day E550 708895 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 706170 5.05.2

1 13 üNitrate in Water by IC (Low Level) E235.NO3-L 705961 5.07.6

1 13 üNitrite in Water by IC (Low Level) E235.NO2-L 705962 5.07.6

1 20 üpH by Meter E108 711140 5.05.0

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 709249 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 714227 5.05.0

1 20 üTSS by Gravimetry E160 708444 5.05.0

Laboratory Control Samples (LCS)

1 18 üAmmonia by Fluorescence E298 706314 5.05.5

1 20 üBiochemical Oxygen Demand - 5 day E550 708895 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 706170 5.05.2

1 13 üNitrate in Water by IC (Low Level) E235.NO3-L 705961 5.07.6

1 13 üNitrite in Water by IC (Low Level) E235.NO2-L 705962 5.07.6

1 20 üpH by Meter E108 711140 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 714227 5.05.0

1 20 üTSS by Gravimetry E160 708444 5.05.0

Method Blanks (MB)

1 18 üAmmonia by Fluorescence E298 706314 5.05.5

1 20 üBiochemical Oxygen Demand - 5 day E550 708895 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 706170 5.05.2

1 13 üNitrate in Water by IC (Low Level) E235.NO3-L 705961 5.07.6

1 13 üNitrite in Water by IC (Low Level) E235.NO2-L 705962 5.07.6

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 709249 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 714227 5.05.0

1 20 üTSS by Gravimetry E160 708444 5.05.0

Matrix Spikes (MS)

1 18 üAmmonia by Fluorescence E298 706314 5.05.5

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 706170 5.05.2

1 13 üNitrate in Water by IC (Low Level) E235.NO3-L 705961 5.07.6

1 13 üNitrite in Water by IC (Low Level) E235.NO2-L 705962 5.07.6

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 714227 5.05.0



7 of 8:Page

Work Order :

:Client

CG2214582

Fernie Alpine Resort Utilities Corporation

FARUC WWTP OCTOBER MONTHLY EMS:Project

Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

Calgary - Environmental

Method Fialab 100, 

2018

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone +1 403 407 1800:Telephone

:Project FARUC WWTP OCTOBER MONTHLY EMS Date Samples Received : 20-Oct-2022 09:20

:PO ---- Date Analysis Commenced : 20-Oct-2022

:C-O-C number ---- Issue Date : 26-Oct-2022 17:16

Sampler : CB 403 254 7669

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 2:

No. of samples analysed : 2

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Anthony Calero Supervisor - Inorganic Calgary Inorganics, Calgary, Alberta

Parker Sgarbossa Laboratory Analyst Calgary Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Calgary Inorganics, Calgary, Alberta

Sara Niroomand Calgary Inorganics, Calgary, Alberta

Sunil Palak Calgary Microbiology, Calgary, Alberta

Vladka Stamenova Analyst Calgary Inorganics, Calgary, Alberta
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 708444)

solids, total suspended [TSS] ---- mg/L 20.5 22.1 1.6 Diff <2x LORAnonymous CG2214532-001 E160 ----3.0

Physical Tests  (QC Lot: 711140)

pH ---- pH units 7.94 8.02 1.00% 4%Anonymous CG2214554-001 E108 ----0.10

Anions and Nutrients  (QC Lot: 705961)

nitrate (as N) 14797-55-8 mg/L 13.4 13.3 0.662% 20%Anonymous CG2214579-001 E235.NO3-L ----0.0250

Anions and Nutrients  (QC Lot: 705962)

nitrite (as N) 14797-65-0 mg/L 0.0062 <0.0050 0.0012 Diff <2x LORAnonymous CG2214579-001 E235.NO2-L ----0.0050

Anions and Nutrients  (QC Lot: 706170)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous CG2214556-001 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 706314)

ammonia, total (as N) 7664-41-7 mg/L 0.0174 0.0164 0.0010 Diff <2x LORAnonymous CG2214557-003 E298 ----0.0050

Anions and Nutrients  (QC Lot: 714227)

phosphorus, total 7723-14-0 mg/L 0.842 0.822 2.37% 20%Anonymous CG2214551-001 E372-U ----0.0200

Microbiological Tests  (QC Lot: 709249)

coliforms, thermotolerant [fecal] ---- CFU/100mL 3 2 1 Diff <2x LORAnonymous CG2214576-001 E012.FC ----1

Aggregate Organics  (QC Lot: 708895)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2214580-004 E550 ----2.0
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 708444)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 705961)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 705962)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 706170)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 706314)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 714227)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Microbiological Tests  (QCLot: 709249)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 708895)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 708444)
solids, total suspended [TSS] ---- E160 3 mg/L 105150 mg/L ----11585.0

Physical Tests (QCLot: 711140)
pH ---- E108 ---- pH units 1017 pH units ----10198.6

Anions and Nutrients (QCLot: 705961)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1012.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 705962)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 99.50.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 706170)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 1040.03 mg/L ----12080.0

Anions and Nutrients (QCLot: 706314)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1010.2 mg/L ----11585.0

Anions and Nutrients (QCLot: 714227)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 96.20.03 mg/L ----12080.0

Aggregate Organics (QCLot: 708895)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 98.4198 mg/L ----11585.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 705961)

Anonymous CG2214579-003 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0150 ----3.76 mg/L

Anions and Nutrients  (QCLot: 705962)

Anonymous CG2214579-003 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.098.4 ----0.492 mg/L

Anions and Nutrients  (QCLot: 706170)

Anonymous CG2214556-002 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.0102 ----0.0512 mg/L

Anions and Nutrients  (QCLot: 706314)

Anonymous CG2214557-004 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 714227)

Anonymous CG2214563-001 7723-14-0 E372-Uphosphorus, total 0.05 mg/L 13070.0ND ----ND mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2216370

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities 

Corporation

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC WWTP November Monthly EMS Date Samples Received : 24-Nov-2022 09:05

:PO ---- Date Analysis 

Commenced

: 24-Nov-2022

:C-O-C number ---- Issue Date : 29-Nov-2022 16:26

Sampler : CB

Site : ----

Quote number : CG21-FARU100-0002

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not 

be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC 

Interpretive report to assist with Quality Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with 

US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Catherine Fong Lab Analyst Inorganics, Calgary, Alberta

Elke Tabora Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Shirley Li Team Leader - Inorganics Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

Vladka Stamenova Analyst Inorganics, Calgary, Alberta
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Work Order

:Client

CG2216370

FARUC WWTP November Monthly EMS:Project

Fernie Alpine Resort Utilities Corporation

:

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published 

by US EPA, APHA Standard Methods, ASTM, ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive 

report (QCI) for applicable references and methodology summaries. Reference methods may incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract /digestate dilution and/or insufficient sample 

for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight 

employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per hundred millilitres

mg/L milligrams per litre

pH units pH units

>: greater than.

<: less than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For 

applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

DLHC Detection Limit Raised: Dilution required due to high concentration of test analyte(s).
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Work Order

:Client

CG2216370

FARUC WWTP November Monthly EMS:Project

Fernie Alpine Resort Utilities Corporation

:

CG2216370-001
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: WWTP Influent - 

Client sampling date / time: 23-Nov-2022 10:00

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 7.93 25-Nov-2022 756891E108 24-Nov-2022
     

mg/L3.0----solids, total suspended [TSS] 396 26-Nov-2022 756691E160 -
     

Aggregate Organics

mg/L75.0----biochemical oxygen demand [BOD] 345 24-Nov-2022 757035E550 -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2216370-002
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: WWTP Effluent

Client sampling date / time: 23-Nov-2022 10:00

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.15 25-Nov-2022 756891E108 24-Nov-2022
     

mg/L3.0----solids, total suspended [TSS] <3.0 26-Nov-2022 756691E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0111 24-Nov-2022 756103E298 24-Nov-2022
     

mg/L0.005014797-55-8nitrate (as N) 3.83 24-Nov-2022 756209E235.NO3-L 24-Nov-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.759 24-Nov-2022 756210E235.NO2-L 24-Nov-2022
     

mg/L0.010014265-44-2phosphate, ortho-, dissolved (as P) 0.128 24-Nov-2022 756381E378-U 24-Nov-2022
DLHC,

mg/L0.00207723-14-0phosphorus, total 0.146 25-Nov-2022 756078E372-U 24-Nov-2022
     

mg/L0.0051----nitrate + nitrite (as N) 4.59 25-Nov-2022 757376EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] <1 24-Nov-2022 758004E012.FC -
     

Aggregate Organics

mg/L2.0----biochemical oxygen demand [BOD] <2.0 24-Nov-2022 757035E550 -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.



QUALITY CONTROL INTERPRETIVE REPORT
Work Order :CG2216370 Page : 1 of 7

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC WWTP November Monthly EMS Date Samples Received : 24-Nov-2022 09:05

Issue Date : 29-Nov-2022 16:26----PO :

C-O-C number ----:

CB:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received :2

2:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  Quality Control Sample Frequency Outliers occur - please see following pages for full details.
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Work Order :

:Client

CG2216370

Fernie Alpine Resort Utilities Corporation

FARUC WWTP November Monthly EMS:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT-48h]

WWTP Effluent 24-Nov-2022----23-Nov-2022E550 ---- ---- 48 hrs 24 hrs ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT-48h]

WWTP Influent 24-Nov-2022----23-Nov-2022E550 ---- ---- 48 hrs 24 hrs ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP Effluent 24-Nov-202224-Nov-202223-Nov-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

WWTP Effluent 24-Nov-202224-Nov-202223-Nov-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP Effluent 24-Nov-202224-Nov-202223-Nov-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP Effluent 24-Nov-202224-Nov-202223-Nov-2022E235.NO2-L ---- ---- 3 days 1 days ü
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Work Order :

:Client

CG2216370

Fernie Alpine Resort Utilities Corporation

FARUC WWTP November Monthly EMS:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

WWTP Effluent 25-Nov-202224-Nov-202223-Nov-2022E372-U ---- ---- 28 days 2 days ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP Effluent 24-Nov-2022----23-Nov-2022E012.FC ---- ---- 30 hrs 24 hrs ü

Physical Tests : pH by Meter

HDPE

WWTP Effluent 25-Nov-202224-Nov-202223-Nov-2022E108 ---- ---- 0.25 

hrs

17.25 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP Influent 25-Nov-202224-Nov-202223-Nov-2022E108 ---- ---- 0.25 

hrs

17.25 

hrs

û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

WWTP Effluent 26-Nov-2022----23-Nov-2022E160 ---- ---- 7 days 3 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP Influent 26-Nov-2022----23-Nov-2022E160 ---- ---- 7 days 3 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Work Order :

:Client

CG2216370

Fernie Alpine Resort Utilities Corporation

FARUC WWTP November Monthly EMS:Project

Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 11 üAmmonia by Fluorescence E298 756103 5.09.0

1 20 üBiochemical Oxygen Demand - 5 day E550 757035 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 756381 5.05.2

1 18 üNitrate in Water by IC (Low Level) E235.NO3-L 756209 5.05.5

1 18 üNitrite in Water by IC (Low Level) E235.NO2-L 756210 5.05.5

0 18 ûpH by Meter E108 756891 5.00.0

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 758004 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 756078 5.05.0

1 13 üTSS by Gravimetry E160 756691 5.07.6

Laboratory Control Samples (LCS)

1 11 üAmmonia by Fluorescence E298 756103 5.09.0

1 20 üBiochemical Oxygen Demand - 5 day E550 757035 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 756381 5.05.2

1 18 üNitrate in Water by IC (Low Level) E235.NO3-L 756209 5.05.5

1 18 üNitrite in Water by IC (Low Level) E235.NO2-L 756210 5.05.5

1 18 üpH by Meter E108 756891 5.05.5

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 756078 5.05.0

1 13 üTSS by Gravimetry E160 756691 5.07.6

Method Blanks (MB)

1 11 üAmmonia by Fluorescence E298 756103 5.09.0

1 20 üBiochemical Oxygen Demand - 5 day E550 757035 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 756381 5.05.2

1 18 üNitrate in Water by IC (Low Level) E235.NO3-L 756209 5.05.5

1 18 üNitrite in Water by IC (Low Level) E235.NO2-L 756210 5.05.5

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 758004 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 756078 5.05.0

1 13 üTSS by Gravimetry E160 756691 5.07.6

Matrix Spikes (MS)

1 11 üAmmonia by Fluorescence E298 756103 5.09.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 756381 5.05.2

1 18 üNitrate in Water by IC (Low Level) E235.NO3-L 756209 5.05.5

1 18 üNitrite in Water by IC (Low Level) E235.NO2-L 756210 5.05.5

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 756078 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

Calgary - Environmental

Method Fialab 100, 

2018

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2216370

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone +1 403 407 1800:Telephone

:Project FARUC WWTP November Monthly EMS Date Samples Received : 24-Nov-2022 09:05

:PO ---- Date Analysis Commenced : 24-Nov-2022

:C-O-C number ---- Issue Date : 29-Nov-2022 16:26

Sampler : CB 403 254 7669

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 2:

No. of samples analysed : 2

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Catherine Fong Lab Analyst Calgary Inorganics, Calgary, Alberta

Elke Tabora Calgary Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Calgary Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Calgary Inorganics, Calgary, Alberta

Shirley Li Team Leader - Inorganics Calgary Inorganics, Calgary, Alberta

Sunil Palak Calgary Microbiology, Calgary, Alberta

Vladka Stamenova Analyst Calgary Inorganics, Calgary, Alberta
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FARUC WWTP November Monthly EMS:Project

General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 756691)

solids, total suspended [TSS] ---- mg/L 28.5 27.3 1.2 Diff <2x LORAnonymous CG2216339-001 E160 ----3.0

Anions and Nutrients  (QC Lot: 756078)

phosphorus, total 7723-14-0 mg/L 0.0022 <0.0020 0.0002 Diff <2x LORAnonymous CG2216360-001 E372-U ----0.0020

Anions and Nutrients  (QC Lot: 756103)

ammonia, total (as N) 7664-41-7 mg/L 3.16 3.07 3.04% 20%Anonymous CG2216369-001 E298 ----0.125

Anions and Nutrients  (QC Lot: 756209)

nitrate (as N) 14797-55-8 mg/L 61.5 61.6 0.168% 20%Anonymous CG2216369-001 E235.NO3-L ----0.100

Anions and Nutrients  (QC Lot: 756210)

nitrite (as N) 14797-65-0 mg/L 8.51 8.54 0.265% 20%Anonymous CG2216369-001 E235.NO2-L ----0.0200

Anions and Nutrients  (QC Lot: 756381)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous CG2216362-006 E378-U ----0.0010

Microbiological Tests  (QC Lot: 758004)

coliforms, thermotolerant [fecal] ---- CFU/100mL <1 <1 0 Diff <2x LORWWTP Effluent CG2216370-002 E012.FC ----1

Aggregate Organics  (QC Lot: 757035)

biochemical oxygen demand [BOD] ---- mg/L <2.0 <2.0 0.0% 30%Anonymous CG2216316-001 E550 ----2.0
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 756691)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 756078)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Anions and Nutrients  (QCLot: 756103)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 756209)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 756210)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 756381)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Microbiological Tests  (QCLot: 758004)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 757035)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 756691)
solids, total suspended [TSS] ---- E160 3 mg/L 98.9150 mg/L ----11585.0

Physical Tests (QCLot: 756891)
pH ---- E108 ---- pH units 1017 pH units ----10198.6

Anions and Nutrients (QCLot: 756078)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 95.60.03 mg/L ----12080.0

Anions and Nutrients (QCLot: 756103)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1040.2 mg/L ----11585.0

Anions and Nutrients (QCLot: 756209)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1002.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 756210)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1000.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 756381)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 1060.03 mg/L ----12080.0

Aggregate Organics (QCLot: 757035)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 86.2198 mg/L ----11585.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 756078)

Anonymous CG2216361-001 7723-14-0 E372-Uphosphorus, total 0.05 mg/L 13070.0101 ----0.0506 mg/L

Anions and Nutrients  (QCLot: 756103)

Anonymous CG2216369-002 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 756209)

Anonymous CG2216375-004 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.096.2 ----2.41 mg/L

Anions and Nutrients  (QCLot: 756210)

Anonymous CG2216375-004 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.098.0 ----0.490 mg/L

Anions and Nutrients  (QCLot: 756381)

Anonymous CG2216362-007 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.0106 ----0.0530 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3CG2217252

:: LaboratoryClient Fernie Alpine Resort Utilities Corporation Calgary - Environmental

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC WWTP December Monthly EMS Date Samples Received : 15-Dec-2022 08:40

:PO ---- Date Analysis Commenced : 15-Dec-2022

:C-O-C number ---- Issue Date : 21-Dec-2022 14:45

Sampler : CB

Site : ----

Quote number : CG21-FARU100-0002

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Catherine Fong Lab Analyst Inorganics, Calgary, Alberta

Elke Tabora Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Inorganics, Calgary, Alberta

Kevin Baxter Team Leader - Inorganics Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Shirley Li Team Leader - Inorganics Inorganics, Calgary, Alberta

Sunil Palak Microbiology, Calgary, Alberta

Vladka Stamenova Analyst Inorganics, Calgary, Alberta
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General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per hundred millilitres

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).DLHC
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Analytical Results

------------WWTP EffluentWWTP InfluentClient sample IDSub-Matrix: Water

 (Matrix: Water)

------------14-Dec-2022 

11:00

14-Dec-2022 

11:00

Client sampling date / time

------------------------CG2217252-002CG2217252-001UnitLORCAS NumberAnalyte Method

Result Result ---- ---- ----

Physical Tests

8.06 ----pH units0.10----pH --------8.24E108
                         

59.0 ----mg/L3.0---- --------<3.0E160solids, total suspended [TSS]
                         

Anions and Nutrients

---- ----mg/L0.00507664-41-7 --------0.0248E298ammonia, total (as N)
                         

---- ----mg/L0.005014797-55-8 --------27.9E235.NO3-Lnitrate (as N)
                         

---- ----mg/L0.001014797-65-0 --------0.0072E235.NO2-Lnitrite (as N)
                         

---- ----mg/L0.001014265-44-2 --------0.559E378-Uphosphate, ortho-, dissolved (as P)
                         

---- ----mg/L0.00207723-14-0 --------0.595E372-Uphosphorus, total
     DLHC                

---- ----mg/L0.0050---- --------27.9EC235.N+Nnitrate + nitrite (as N)
                         

Microbiological Tests

---- ----CFU/100mL1---- --------152E012.FCcoliforms, thermotolerant [fecal]
                         

Aggregate Organics

79.4 ----mg/L2.0---- --------10.8E550biochemical oxygen demand [BOD]
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.



QUALITY CONTROL INTERPRETIVE REPORT
Work Order :CG2217252 Page : 1 of 7

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC WWTP December Monthly EMS Date Samples Received : 15-Dec-2022 08:40

Issue Date : 21-Dec-2022 14:45----PO :

C-O-C number ----:

CB:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received :2

2:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT-48h]

WWTP Effluent 16-Dec-2022----14-Dec-2022E550 ---- ---- 48 hrs 46 hrs ü

Aggregate Organics : Biochemical Oxygen Demand - 5 day

HDPE [BOD HT-48h]

WWTP Influent 16-Dec-2022----14-Dec-2022E550 ---- ---- 48 hrs 46 hrs ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

WWTP Effluent 15-Dec-202215-Dec-202214-Dec-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

WWTP Effluent 15-Dec-202215-Dec-202214-Dec-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

WWTP Effluent 15-Dec-202215-Dec-202214-Dec-2022E235.NO3-L 3 days 1 days 3 days 0 daysü ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

WWTP Effluent 15-Dec-202215-Dec-202214-Dec-2022E235.NO2-L ---- ---- 3 days 1 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

WWTP Effluent 20-Dec-202216-Dec-202214-Dec-2022E372-U ---- ---- 28 days 6 days ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

WWTP Effluent 15-Dec-2022----14-Dec-2022E012.FC ---- ---- 30 hrs 23 hrs ü

Physical Tests : pH by Meter

HDPE

WWTP Effluent 16-Dec-202216-Dec-202214-Dec-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

WWTP Influent 16-Dec-202216-Dec-202214-Dec-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

WWTP Effluent 20-Dec-2022----14-Dec-2022E160 ---- ---- 7 days 6 days ü

Physical Tests : TSS by Gravimetry

HDPE

WWTP Influent 20-Dec-2022----14-Dec-2022E160 ---- ---- 7 days 6 days ü

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 779687 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 781895 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 779742 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 779947 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 779948 5.05.0

1 20 üpH by Meter E108 781497 5.05.0

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 781554 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 781644 5.05.0

1 20 üTSS by Gravimetry E160 783514 5.05.0

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 779687 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 781895 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 779742 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 779947 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 779948 5.05.0

1 20 üpH by Meter E108 781497 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 781644 5.05.0

1 20 üTSS by Gravimetry E160 783514 5.05.0

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 779687 5.05.0

1 20 üBiochemical Oxygen Demand - 5 day E550 781895 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 779742 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 779947 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 779948 5.05.0

1 20 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 781554 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 781644 5.05.0

1 20 üTSS by Gravimetry E160 783514 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 779687 5.05.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 779742 5.05.0

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 779947 5.05.0

1 20 üNitrite in Water by IC (Low Level) E235.NO2-L 779948 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 781644 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

Calgary - Environmental

Method Fialab 100, 

2018

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter.

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples.

Biochemical Oxygen Demand - 5 day E550 Water

Calgary - Environmental

APHA 5210 B (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference
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Work Order :

:Client

CG2217252

Fernie Alpine Resort Utilities Corporation

FARUC WWTP December Monthly EMS:Project

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 6CG2217252

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone +1 403 407 1800:Telephone

:Project FARUC WWTP December Monthly EMS Date Samples Received : 15-Dec-2022 08:40

:PO ---- Date Analysis Commenced : 15-Dec-2022

:C-O-C number ---- Issue Date : 21-Dec-2022 14:45

Sampler : CB 403 254 7669

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 2:

No. of samples analysed : 2

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Catherine Fong Lab Analyst Calgary Inorganics, Calgary, Alberta

Elke Tabora Calgary Inorganics, Calgary, Alberta

Harpreet Chawla Team Leader - Inorganics Calgary Inorganics, Calgary, Alberta

Kevin Baxter Team Leader - Inorganics Calgary Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Calgary Inorganics, Calgary, Alberta

Shirley Li Team Leader - Inorganics Calgary Inorganics, Calgary, Alberta

Sunil Palak Calgary Microbiology, Calgary, Alberta

Vladka Stamenova Analyst Calgary Inorganics, Calgary, Alberta
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Work Order :

:Client

CG2217252

Fernie Alpine Resort Utilities Corporation

FARUC WWTP December Monthly EMS:Project

General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Work Order :

:Client

CG2217252

Fernie Alpine Resort Utilities Corporation

FARUC WWTP December Monthly EMS:Project

Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 781497)

pH ---- pH units 8.47 8.49 0.236% 4%Anonymous CG2217249-001 E108 ----0.10

Physical Tests  (QC Lot: 783514)

solids, total suspended [TSS] ---- mg/L 59.0 55.2 6.65% 20%WWTP Influent CG2217252-001 E160 ----3.0

Anions and Nutrients  (QC Lot: 779687)

ammonia, total (as N) 7664-41-7 mg/L <0.0050 0.0066 0.0016 Diff <2x LORAnonymous CG2217230-001 E298 ----0.0050

Anions and Nutrients  (QC Lot: 779742)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous CG2217226-001 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 779947)

nitrate (as N) 14797-55-8 mg/L 0.0081 0.0080 0.0001 Diff <2x LORAnonymous CG2217242-001 E235.NO3-L ----0.0050

Anions and Nutrients  (QC Lot: 779948)

nitrite (as N) 14797-65-0 mg/L 0.0012 0.0012 0 Diff <2x LORAnonymous CG2217242-001 E235.NO2-L ----0.0010

Anions and Nutrients  (QC Lot: 781644)

phosphorus, total 7723-14-0 mg/L 0.595 0.595 0.0495% 20%WWTP Effluent CG2217252-002 E372-U ----0.0200

Microbiological Tests  (QC Lot: 781554)

coliforms, thermotolerant [fecal] ---- CFU/100mL 152 144 5.40% 65%WWTP Effluent CG2217252-002 E012.FC ----1

Aggregate Organics  (QC Lot: 781895)

biochemical oxygen demand [BOD] ---- mg/L <2.0 2.0 0.0% 30%Anonymous CG2217259-001 E550 ----2.0
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Work Order :

:Client

CG2217252

Fernie Alpine Resort Utilities Corporation

FARUC WWTP December Monthly EMS:Project

Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 783514)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 779687)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 779742)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 779947)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 779948)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 781644)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Microbiological Tests  (QCLot: 781554)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----

Aggregate Organics  (QCLot: 781895)

biochemical oxygen demand [BOD] ---- E550 2 mg/L <2.0 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 781497)
pH ---- E108 ---- pH units 1017 pH units ----10198.6

Physical Tests (QCLot: 783514)
solids, total suspended [TSS] ---- E160 3 mg/L 91.3150 mg/L ----11585.0

Anions and Nutrients (QCLot: 779687)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 1020.2 mg/L ----11585.0

Anions and Nutrients (QCLot: 779742)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 1050.03 mg/L ----12080.0

Anions and Nutrients (QCLot: 779947)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1022.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 779948)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1010.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 781644)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 1020.03 mg/L ----12080.0

Aggregate Organics (QCLot: 781895)
biochemical oxygen demand [BOD] ---- E550 2 mg/L 91.1198 mg/L ----11585.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 779687)

Anonymous CG2217230-002 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.0108 ----0.108 mg/L

Anions and Nutrients  (QCLot: 779742)

Anonymous CG2217226-002 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.0109 ----0.0546 mg/L

Anions and Nutrients  (QCLot: 779947)

Anonymous CG2217242-002 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0103 ----2.57 mg/L

Anions and Nutrients  (QCLot: 779948)

Anonymous CG2217242-002 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.0104 ----0.521 mg/L

Anions and Nutrients  (QCLot: 781644)

Anonymous CG2217289-001 7723-14-0 E372-Uphosphorus, total 0.05 mg/L 13070.089.5 ----0.0448 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4CG2217715

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities 

Corporation

: :Contact Patrick Majer Patryk WojciakAccount Manager

:: AddressAddress 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

2559 29th Street NE 

Calgary AB Canada T1Y 7B5

:Telephone 403 254 7669 :Telephone +1 403 407 1800

:Project FARUC - WINTER EMS WEEK 1 Date Samples Received : 29-Dec-2022 08:55

:PO ---- Date Analysis 

Commenced

: 29-Dec-2022

:C-O-C number ---- Issue Date : 06-Jan-2023 11:08

Sampler : Carter Barrett

Site : ----

Quote number : CG21-FARU100-0002

3:No. of samples received

3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not 

be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC 

Interpretive report to assist with Quality Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with 

US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Harpreet Chawla Team Leader - Inorganics Microbiology, Calgary, Alberta

Kevin Baxter Team Leader - Inorganics Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Inorganics, Calgary, Alberta

Vladka Stamenova Analyst Inorganics, Calgary, Alberta
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Work Order

:Client

CG2217715

FARUC - WINTER EMS WEEK 1:Project

Fernie Alpine Resort Utilities Corporation

:

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published 

by US EPA, APHA Standard Methods, ASTM, ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive 

report (QCI) for applicable references and methodology summaries. Reference methods may incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract /digestate dilution and/or insufficient sample 

for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight 

employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

CFU/100mL colony forming units per hundred millilitres

mg/L milligrams per litre

pH units pH units

>: greater than.

<: less than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For 

applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
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Work Order

:Client

CG2217715

FARUC - WINTER EMS WEEK 1:Project

Fernie Alpine Resort Utilities Corporation

:

CG2217715-001
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: Elk River Upstream Routine

Client sampling date / time: 28-Dec-2022 11:30

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 7.97 04-Jan-2023 793654E108 04-Jan-2023
     

mg/L3.0----solids, total suspended [TSS] <3.0 04-Jan-2023 792697E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) <0.0050 29-Dec-2022 791074E298 29-Dec-2022
     

mg/L0.005014797-55-8nitrate (as N) 0.545 29-Dec-2022 790647E235.NO3-L 29-Dec-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0013 29-Dec-2022 790648E235.NO2-L 29-Dec-2022
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) 0.0044 29-Dec-2022 790777E378-U 29-Dec-2022
     

mg/L0.00207723-14-0phosphorus, total 0.0146 04-Jan-2023 792389E372-U 04-Jan-2023
     

mg/L0.0051----nitrate + nitrite (as N) 0.546 30-Dec-2022 791517EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 57 29-Dec-2022 791993E012.FC -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2217715-002
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: Elk River @ Outfall

Client sampling date / time: 28-Dec-2022 11:45

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.03 04-Jan-2023 793654E108 04-Jan-2023
     

mg/L3.0----solids, total suspended [TSS] 8.3 04-Jan-2023 792697E160 -
     

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) <0.0050 29-Dec-2022 791074E298 29-Dec-2022
     

mg/L0.005014797-55-8nitrate (as N) 0.0996 29-Dec-2022 790647E235.NO3-L 29-Dec-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0014 29-Dec-2022 790648E235.NO2-L 29-Dec-2022
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) 0.0112 29-Dec-2022 790777E378-U 29-Dec-2022
     

mg/L0.00207723-14-0phosphorus, total 0.0358 04-Jan-2023 792389E372-U 04-Jan-2023
     

mg/L0.0051----nitrate + nitrite (as N) 0.101 30-Dec-2022 791517EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 78 29-Dec-2022 791993E012.FC -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.

CG2217715-003
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: Elk River Downstream

Client sampling date / time: 28-Dec-2022 12:00

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Physical Tests

pH units0.10----pH 8.18 04-Jan-2023 793654E108 04-Jan-2023
     

mg/L3.0----solids, total suspended [TSS] 3.9 04-Jan-2023 792697E160 -
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Work Order

:Client

CG2217715

FARUC - WINTER EMS WEEK 1:Project

Fernie Alpine Resort Utilities Corporation

:

CG2217715-003
Sub-Matrix:Water

(Matrix: Water)

Client sample ID: Elk River Downstream

Client sampling date / time: 28-Dec-2022 12:00

Analytical Results

Analyte CAS Number Result LOR Unit Method Prep Date Analysis 

Date

QCLot

Anions and Nutrients

mg/L0.00507664-41-7ammonia, total (as N) 0.0170 29-Dec-2022 791074E298 29-Dec-2022
     

mg/L0.005014797-55-8nitrate (as N) 1.69 29-Dec-2022 790647E235.NO3-L 29-Dec-2022
     

mg/L0.001014797-65-0nitrite (as N) 0.0025 29-Dec-2022 790648E235.NO2-L 29-Dec-2022
     

mg/L0.001014265-44-2phosphate, ortho-, dissolved (as P) <0.0010 29-Dec-2022 790777E378-U 29-Dec-2022
     

mg/L0.00207723-14-0phosphorus, total 0.0120 04-Jan-2023 792389E372-U 04-Jan-2023
     

mg/L0.0051----nitrate + nitrite (as N) 1.69 30-Dec-2022 791517EC235.N+N -
     

Microbiological Tests

CFU/100mL1----coliforms, thermotolerant [fecal] 18 29-Dec-2022 791993E012.FC -
     

Please refer to the General Comments section for an explanation of any qualifiers detected.



QUALITY CONTROL INTERPRETIVE REPORT
Work Order :CG2217715 Page : 1 of 8

:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

: Patrick Majer Account Manager : Patryk WojciakContact

Address : 1505 - 17TH AVENUE  SW

Calgary AB Canada T2T 0E2

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

Telephone : +1 403 407 1800Telephone : 403 254 7669

:Project FARUC - WINTER EMS WEEK 1 Date Samples Received : 29-Dec-2022 08:55

Issue Date : 06-Jan-2023 11:08----PO :

C-O-C number ----:

Carter Barrett:Sampler

:Site ----

Quote number : CG21-FARU100-0002

No. of samples received :3

3:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

Elk River @ Outfall 29-Dec-202229-Dec-202228-Dec-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

Elk River Downstream 29-Dec-202229-Dec-202228-Dec-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid)

Elk River Upstream Routine 29-Dec-202229-Dec-202228-Dec-2022E298 ---- ---- 28 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

Elk River @ Outfall 29-Dec-202229-Dec-202228-Dec-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

Elk River Downstream 29-Dec-202229-Dec-202228-Dec-2022E378-U ---- ---- 3 days 1 days ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 

mg/L)

HDPE

Elk River Upstream Routine 29-Dec-202229-Dec-202228-Dec-2022E378-U ---- ---- 3 days 1 days ü



4 of 8:Page

Work Order :

:Client

CG2217715

Fernie Alpine Resort Utilities Corporation

FARUC - WINTER EMS WEEK 1:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

Elk River @ Outfall 29-Dec-202229-Dec-202228-Dec-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

Elk River Downstream 29-Dec-202229-Dec-202228-Dec-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrate in Water by IC (Low Level)

HDPE

Elk River Upstream Routine 29-Dec-202229-Dec-202228-Dec-2022E235.NO3-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

Elk River @ Outfall 29-Dec-202229-Dec-202228-Dec-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

Elk River Downstream 29-Dec-202229-Dec-202228-Dec-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Nitrite in Water by IC (Low Level)

HDPE

Elk River Upstream Routine 29-Dec-202229-Dec-202228-Dec-2022E235.NO2-L ---- ---- 3 days 1 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

Elk River @ Outfall 04-Jan-202304-Jan-202328-Dec-2022E372-U ---- ---- 28 days 7 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

Elk River Downstream 04-Jan-202304-Jan-202328-Dec-2022E372-U ---- ---- 28 days 7 days ü

Anions and Nutrients : Total Phosphorus by Colourimetry (0.002 mg/L)

Amber glass total (sulfuric acid)

Elk River Upstream Routine 04-Jan-202304-Jan-202328-Dec-2022E372-U ---- ---- 28 days 7 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

Elk River @ Outfall 29-Dec-2022----28-Dec-2022E012.FC ---- ---- 30 hrs 24 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

Elk River Downstream 29-Dec-2022----28-Dec-2022E012.FC ---- ---- 30 hrs 24 hrs ü

Microbiological Tests : Thermotolerant (Fecal) Coliform (MF-mFC)

Sterile HDPE (Sodium thiosulphate)

Elk River Upstream Routine 29-Dec-2022----28-Dec-2022E012.FC ---- ---- 30 hrs 25 hrs ü

Physical Tests : pH by Meter

HDPE

Elk River @ Outfall 04-Jan-202304-Jan-202328-Dec-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

Elk River Downstream 04-Jan-202304-Jan-202328-Dec-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : pH by Meter

HDPE

Elk River Upstream Routine 04-Jan-202304-Jan-202328-Dec-2022E108 ---- ---- 0.25 

hrs

0.26 

hrs

û

EHTR-FM

Physical Tests : TSS by Gravimetry

HDPE

Elk River @ Outfall 04-Jan-2023----28-Dec-2022E160 ---- ---- 7 days 7 days ü

Physical Tests : TSS by Gravimetry

HDPE

Elk River Downstream 04-Jan-2023----28-Dec-2022E160 ---- ---- 7 days 7 days ü

Physical Tests : TSS by Gravimetry

HDPE

Elk River Upstream Routine 04-Jan-2023----28-Dec-2022E160 ---- ---- 7 days 7 days ü

Legend & Qualifier Definitions
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EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 20 üAmmonia by Fluorescence E298 791074 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 790777 5.05.2

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 790647 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 790648 5.05.2

1 20 üpH by Meter E108 793654 5.05.0

1 16 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 791993 5.06.2

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 792389 5.05.0

1 14 üTSS by Gravimetry E160 792697 5.07.1

Laboratory Control Samples (LCS)

1 20 üAmmonia by Fluorescence E298 791074 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 790777 5.05.2

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 790647 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 790648 5.05.2

1 20 üpH by Meter E108 793654 5.05.0

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 792389 5.05.0

1 14 üTSS by Gravimetry E160 792697 5.07.1

Method Blanks (MB)

1 20 üAmmonia by Fluorescence E298 791074 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 790777 5.05.2

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 790647 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 790648 5.05.2

1 16 üThermotolerant (Fecal) Coliform (MF-mFC) E012.FC 791993 5.06.2

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 792389 5.05.0

1 14 üTSS by Gravimetry E160 792697 5.07.1

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 791074 5.05.0

1 19 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 790777 5.05.2

1 20 üNitrate in Water by IC (Low Level) E235.NO3-L 790647 5.05.0

1 19 üNitrite in Water by IC (Low Level) E235.NO2-L 790648 5.05.2

1 20 üTotal Phosphorus by Colourimetry (0.002 mg/L) E372-U 792389 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC Water

Calgary - Environmental

APHA 9222 D (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

Calgary - Environmental

APHA 4500-H (mod)

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids.  Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples.

TSS by Gravimetry E160 Water

Calgary - Environmental

APHA 2540 D (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC (Low Level) E235.NO2-L Water

Calgary - Environmental

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC (Low Level) E235.NO3-L Water

Calgary - Environmental

EPA 300.1 (mod)

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

Calgary - Environmental

Method Fialab 100, 

2018

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample.

Total Phosphorus by Colourimetry (0.002 

mg/L)

E372-U Water

Calgary - Environmental

APHA 4500-P E (mod).

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

Calgary - Environmental

APHA 4500-P F (mod)

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) = Nitrite (as 

N) + Nitrate (as N).

Nitrate and Nitrite (as N) (Calculation) EC235.N+N Water

Calgary - Environmental

EPA 300.0

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

Calgary - Environmental

Samples are heated with a persulfate digestion reagent.Digestion for Total Phosphorus in water EP372 Water

Calgary - Environmental

APHA 4500-P E (mod).
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:: LaboratoryClient Calgary - EnvironmentalFernie Alpine Resort Utilities Corporation

:Contact Patrick Majer : Patryk WojciakAccount Manager

:Address 1505 - 17TH AVENUE  SW 

Calgary AB Canada T2T 0E2 

Address : 2559 29th Street NE

Calgary, Alberta Canada T1Y 7B5

::Telephone +1 403 407 1800:Telephone

:Project FARUC - WINTER EMS WEEK 1 Date Samples Received : 29-Dec-2022 08:55

:PO ---- Date Analysis Commenced : 29-Dec-2022

:C-O-C number ---- Issue Date : 06-Jan-2023 11:08

Sampler : Carter Barrett403 254 7669

Site : ----

Quote number : CG21-FARU100-0002

No. of samples received 3:

No. of samples analysed : 3

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Harpreet Chawla Team Leader - Inorganics Calgary Microbiology, Calgary, Alberta

Kevin Baxter Team Leader - Inorganics Calgary Inorganics, Calgary, Alberta

Ruifang Zheng Analyst Calgary Inorganics, Calgary, Alberta

Vladka Stamenova Analyst Calgary Inorganics, Calgary, Alberta
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 792697)

solids, total suspended [TSS] ---- mg/L <3.0 <3.0 0 Diff <2x LORElk River Upstream 

Routine 

CG2217715-001 E160 ----3.0

Physical Tests  (QC Lot: 793654)

pH ---- pH units 5.45 5.39 1.11% 4%Anonymous CG2217691-012 E108 ----0.10

Anions and Nutrients  (QC Lot: 790647)

nitrate (as N) 14797-55-8 mg/L 7.99 8.00 0.198% 20%Anonymous CG2217659-001 E235.NO3-L ----0.0250

Anions and Nutrients  (QC Lot: 790648)

nitrite (as N) 14797-65-0 mg/L <0.0050 <0.0050 0 Diff <2x LORAnonymous CG2217659-001 E235.NO2-L ----0.0050

Anions and Nutrients  (QC Lot: 790777)

phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous CG2217678-001 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 791074)

ammonia, total (as N) 7664-41-7 mg/L 57.8 61.1 5.43% 20%Anonymous CG2217704-001 E298 ----1.25

Anions and Nutrients  (QC Lot: 792389)

phosphorus, total 7723-14-0 mg/L 0.0146 0.0147 0.0001 Diff <2x LORElk River Upstream 

Routine 

CG2217715-001 E372-U ----0.0020

Microbiological Tests  (QC Lot: 791993)

coliforms, thermotolerant [fecal] ---- CFU/100mL 14 12 15.4% 65%Anonymous FJ2203534-002 E012.FC ----1
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 792697)

solids, total suspended [TSS] ---- E160 3 mg/L <3.0 ----

Anions and Nutrients  (QCLot: 790647)

nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 790648)

nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 790777)

phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 791074)

ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 792389)

phosphorus, total 7723-14-0 E372-U 0.002 mg/L <0.0020 ----

Microbiological Tests  (QCLot: 791993)

coliforms, thermotolerant [fecal] ---- E012.FC 1 CFU/100mL <1 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 792697)
solids, total suspended [TSS] ---- E160 3 mg/L 94.9150 mg/L ----11585.0

Physical Tests (QCLot: 793654)
pH ---- E108 ---- pH units 1017 pH units ----10298.0

Anions and Nutrients (QCLot: 790647)
nitrate (as N) 14797-55-8 E235.NO3-L 0.005 mg/L 1012.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 790648)
nitrite (as N) 14797-65-0 E235.NO2-L 0.001 mg/L 1030.5 mg/L ----11090.0

Anions and Nutrients (QCLot: 790777)
phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 1010.03 mg/L ----12080.0

Anions and Nutrients (QCLot: 791074)
ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 95.90.2 mg/L ----11585.0

Anions and Nutrients (QCLot: 792389)
phosphorus, total 7723-14-0 E372-U 0.002 mg/L 95.70.03 mg/L ----12080.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample 

ID

Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 790647)

Anonymous CG2217659-002 14797-55-8 E235.NO3-Lnitrate (as N) 2.5 mg/L 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 790648)

Anonymous CG2217659-002 14797-65-0 E235.NO2-Lnitrite (as N) 0.5 mg/L 12575.099.4 ----0.497 mg/L

Anions and Nutrients  (QCLot: 790777)

Anonymous CG2217678-002 14265-44-2 E378-Uphosphate, ortho-, dissolved (as P) 0.05 mg/L 13070.098.8 ----0.0494 mg/L

Anions and Nutrients  (QCLot: 791074)

Anonymous CG2217704-002 7664-41-7 E298ammonia, total (as N) 0.1 mg/L 12575.099.1 ----0.0991 mg/L

Anions and Nutrients  (QCLot: 792389)

Elk River @ Outfall CG2217715-002 7723-14-0 E372-Uphosphorus, total 0.05 mg/L 13070.082.8 ----0.0414 mg/L
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ALS Enuironmenl:al 
ANALYTICAL CHEMISTRY & TESTING SERVICES 

www.alsenviro.com 

SEND REPORT TO· 

COMPANY: FERNIE ALPINE RESORT UTILITIES CORPORATION 

ADDRESS 1505 -17TH AVENUE SOUTH WEST 

CITY: CALGARY PROV: I ALBERTA 

TEL: 403 - 256 - 8473 FAX:l403 - 244 - 3774 

PROJECT NAME AND NO.: FARUG - Winter EMS Week 1 

PO NO.: ALS CONTACT: Patryk Woyciak 

I 

Vancouver BC, 1988 Triumph street, VSL 1K5, Tel: 604-253-4188 Toll Free: 1-800-665-0243 Fax: 604-253-6700 

Fort St. John BC, Box 256, 9831 -98A Avenue, V1J 6W7, Tel: 250-261-5517 Fax: 250-261-5587 

Grand Prairie AB, 9595 - 111 street, TBV 5W1, Tel: 780-539-5196 Toll Free: 1-600-668-9878 Fax: 780-513-2191 
Fort McMurray AB, Bay 1, 245 Macdo.ald Cr. T9H 485, Tel: 780-791-1524 Fax: 780-791-1586 
Edmonton AB, 9936 -67th Avenue. T6E OP5, Tei: 780-413-5227 Toll Free: 1-800-668-9878 Fax: 78()..437-2311 
Calgary AB, Bay 7, 1313- 44thAvenue NE, T2E 6L5, Tel: 403-291-9897 Toll Free: 1-600-668-9878 Fax: 403'291-0298 
Saskatoon SK, 819 -58th Street East. S7K 6X5, Tel: 306-668-8370 Toll Free: 1-600-667-7645 Fax: 306-668-8383 
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Work Order 

Client 

Contact 

Address 

Telephone 

Project 

PO 

C-0-C number 

Sampler 

Site 

Quote number 

No. of samples received 

No. of samples analysed 

CERTIFICATE OF ANALYSIS 
: CG2301033 
: Fernie Alpine Resort Utilities Corporation 

: Patrick Majer 

: 1505- 17TH AVENUE SW 
Calgary AB Canada T2T OE2 

: 403 254 7669 

: FARUG - WINTER EMS WEEK 5 

: CG21-FARU100-0002 
: 5 

: 5 

Page 

Laboratory 

Account Manager 

Address 

Telephone 

Date Samples Received 

Date Analysis Commenced 

Issue Date 

: 1of3 

: Calgary - Environmental 
: Patryk Wojciak 

: 2559 29th Street NE 
Calgary AB Canada T1Y 7B5 

: +1 403 407 1800 

: 26-Jan-2023 09:00 

: 26-Jan-2023 

: 31-Jan-2023 12:50 

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information: 
• General Comments 
• Analytical Results 

e 
rig ht solut ions. 
rig ht pa rtner. 

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 
Sample Receipt Notification (SRN). 

Signatories 
This document has been electronically signed by the authorized signatories below. Electronic signing is conducted in accordance with US FDA 21 CFR Part 11. 

Signatories Position Laboratory Department 

Anthony Calero Supervisor - Inorganic lnorganics, Calgary, Alberta 

Catherine Fong Lab Analyst I norganics, Calgary, Alberta 

Harpreet Chawla Team Leader - lnorganics lnorganics, Calgary, Alberta 

Kevin Baxter Team Leader - lnorganics lnorganics, Calgary, Alberta 

Ruifang Zheng Analyst lnorganics, Calgary, Alberta 

Shir1ey Li Team Leader - lnorganics lnorganics, Calgary, Alberta 

Sunil Palak Microbiology, Calgary, Alberta 

Vladka Stamenova Analyst I norganics, Calgary, Alberta 
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FARUC - WINTER EMS WEEK 5 

General Comments 
• 

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO. Environment Canada. BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 
incorporate modifications to improve performance. 

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. 

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference. 

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance. 

Key : GAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

Unit 

CFU/100mL 

mg/L 

pH units 

<:less than. 

>:greater than. 

Description 

colony forming units per hundred millilitres 

milligrams per litre 

pH units 

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples. For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery. 

Test results reported relate only to the samples as received by the laboratory. 

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION. 

Qualifiers 
Qualifier Description 

DLHC Detection Limit Raised: Dilution required due to high concentration oftest analyte(s). 

alsglobal.com 
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Client 

Project 
Fernie Alpine Resort Utilities Corporation 
FARUC - WINTER EMS WEEK 5 

Analytical Results 

Sub-Matrix: Water 

(Matrix: Water) 

Ammonia, total (as N) 

Nitrate (as N) 

Nitrite (as N) 

Phosphate, ortho-, dissolved (as P) 

Phosphorus, total 

Nitrate + Nitrite (as N) 

Biochemical oxygen demand [BOD] 

Chemical oxygen demand [COD] 

7664-41-7 

14797-55-8 

14797-65-0 

14265-44-2 

7723-14-0 

II 
E298 

E235.N03-L 

E235.N02·L 

E378-U 

E372-U 

EC235.N+N 

E559-L 

Please refer to the General Comments section for an explanation of any qualifiers detected. 

Client sample ID I WWTP 

INFLUENT 

Client sampling date I time 25-Jan-2023 

10:00 

Unit CG2301033-001 

Result 

pH units 

I 
8.39 

mgl l 234 

0.0050 mgll -
0.0050 mgll --
0.0010 mgl l -
0.0010 mg IL -
0.0020 mg IL -
0.0050 mgll -

I CFU/100ml I --

2.0 I mg IL I 161 

I 10 mg IL -

• 
WWTP ELK RIVER ELK RIVER@ ELK RIVER 

EFFLUENT UPSTREAM OUTFALL DOWNSTREAM 

25-Jan-2023 25-Jan-2023 25-Jan-2023 25-Jan-2023 

10:00 10:15 10:25 10:45 

CG2301033-002 CG2301033-003 CG2301033-004 CG2301033-005 

Result Result Result Result 

L 7.57 1- 8.30 

I 
8.09 

I 
8.29 

3.4 <3.0 <3.0 <3.0 

0.0113 0.0053 0.0054 <0.0050 

31.8 2.02 0.509 2.02 

0.0074 0.0031 <0.0010 0.0032 

0.175 <0.0010 0.0057 <0.0010 

0.259 DU<: 0.0070 0.0133 0.0042 

31.8 2.02 0.509 2.02 
-~-

I <1 I 4 I <1 I <1 

1 <2.0 
14 

alsglobal.com 



ALS Canada Ltd. 

QUALITY CONTROL INTERPRETIVE REPORT 
Work Order 

Client 
Contact 

Address 

Telephone 

Project 

PO 

C-0-C number 

Sampler 

Site 

Quote number 

No. of samples received 

No. of samples analysed 

:CG2301033 
: Fernie Alpine Resort Utilities Corporation 
: Patrick Majer 

: 1505-17TH AVENUE SW 

Calgary AB Canada T2T OE2 
: 403 254 7669 

: FARUG - WINTER EMS WEEK 5 

: CG21-FARU 100-0002 

:5 
:5 

Page 

Laboratory 

Account Manager 

Address 

Telephone 

Date Samples Received 

Issue Date 

: 1 of 11 

: Calgary - Environmental 
: Patryk Wojciak 

: 2559 29th Street NE 

Calgary, Alberta Canada T1Y 7B5 
: +1403407 1800 
: 26-Jan-2023 09:00 

: 31-Jan-2023 12:50 

e 
right solutions. 
right partner. 

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 
QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 
and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 
references and summaries. 

~ 
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot. 

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO: Data Quality Objective. 
LOR: Limit of Reporting (detection limit). 

RPO: Relative Percent Difference. 

Workorder Comments 

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references. 

Summary of Outliers 
Outliers : Quality Control Samples 

• No Method Blank value outliers occur. 
• No Duplicate outliers occur. 
• No Laboratory Control Sample (LCS) outliers occur 
• No Matrix Spike outliers occur. 
• No Test sample Surrogate recovery outliers exist. 

Outliers: Reference Material (RM) Samples 
• No Reference Material (RM) Sample outliers occur. 



Outliers : Analysis Holding Time Compliance (Breaches) 
• Analysis Holding Time Outliers exist - please see following pages for full details. 

Outliers : Frequency of Quality Control Samples 
• No Quality Control Sample Frequency Outliers occur. 
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Page 

Work Order 

Client 
Project 

3of11 
CG2301033 

Fernie Alpine Resort Utilities Corporation 
FARUG - WINTER EMS WEEK 5 

Analysis Holding Time Compliance 

• 
This report summarizes extraction I preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements. In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 
Environment Canada (where available). Dates and holding times reported below represent the first dates of extraction or analysis. If subsequent tests or dilutions exceeded holding times, qualifiers 
are added (refer to GOA). 

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results. 

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes. 

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes. 

Matrix: Water Evaluation: " = Holding time exceedance ; ./' = Within Holding Time 

Method Sampling Date I Extraction I Preparation I Analysis I 
I I I I 

Container I Client Sample ID(s) 

Amber glass total (sulfuric acid) 
WWTP EFFLUENT 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

E298 25-Jan-2023 

Preparation 

Date 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

Holding Times 

Rec I Actual 

Eva/ Analysis Date Holding Times Eva/ 
Rec I Actual 

26-Jan-2023 48 hrs I 23 hrs ~ 

26-Jan-2023 48 hrs I 23 hrs ~ 

30-Jan-2023 I 28 days I 5 days ~ 

26-Jan-2023 I 28 days I 1 days ~ 

26-Jan-2023 I 28 days I 1 days ~ 

26-Jan-2023 I 28 days I 1 days ~ 

26-Jan-2023 I 28 days I 1 days ~ 

alsglobal.com 
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Container I Client Sample ID(s) 

HOPE 
ELK RIVER @ OUTFALL 

HOPE 
ELK RIVER DOWNSTREAM 

HOPE 
ELK RIVER UPSTREAM 

HOPE 
WWTP EFFLUENT 

HOPE 
WWTP EFFLUENT 

Method 

E378-U 

E378-U 

E378-U 

E378-U 

E235.N03-L 

• 
Evaluation: " = Holding time exceedance ; ./ = Within Holding Time 

Sampling Date I Extraction I Preparation I Analysis I 
I I I I 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

Preparation 

Date 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

Holding Times 

Rec I Actual 

Eva/ Analysis Date Holding Times Eva/ 
Rec I Actual 

26-Jan-2023 I 3 days I 1 days ..,, 

26-Jan-2023 I 3 days I 1 days ..,, 

26-Jan-2023 I 3 days I 1 days ..,, 

26-Jan-2023 I 3 days I 1 days 
..,, 

26-Jan-2023 I 3 days I 1 days ..,, 

26-Jan-2023 I 3 days I 1 days ..,, 

26-Jan-2023 I 3 days I 1 days ..,, 

26-Jan-2023 I 3 days I 1 days 
..,, 

alsglobal.com 
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Container I Client Sample ID(s) 

Sterile HOPE (Sodium thiosulphate) 

ELK RIVER DOWNSTREAM 

Method 

E012.FC 

• 
Evaluation: " = Holding time exceedance ; ./ = Within Holding Time 

Sampling Date I Extraction I Preparation I Analysis I 
I I I I 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

Preparation 

Date 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

Holding Times 

Rec I Actual 

Eva/ Analysis Date Holding Times Eva/ 
Rec I Actual 

26-Jan-2023 I 3 days I 1 days ./ 

26-Jan-2023 I 3 days I 1 days ./ 

26-Jan-2023 I 3 days I 1 days ./ 

26-Jan-2023 I 3 days I 1 days ./ 

27-Jan-2023 I 28 days I 2 days ./ 

27-Jan-2023 I 28 days I 2 days ./ 

27-Jan-2023 I 28 days I 2 days ./ 

27-Jan-2023 I 28 days I 2 days ./ 

26-Jan-2023 30 hrs I 22 hrs ./ 

alsglobal.com 
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Container I Client Sample ID(s) 

ELK RIVER@OUTFALL 

Method 

E160 

• 
Evaluation: " = Holding time exceedance ; ./ = Within Holding Time 

Sampling Date I Extraction I Preparation I Analysis I 
I I I I 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 I 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

Preparation 

Date 

27-Jan-2023 

27-Jan-2023 

27-Jan-2023 

27-Jan-2023 

27-Jan-2023 

---

I 

Holding Times 

Rec I Actual 

---- I -

---- ---

---- -

---- -

---- ---

---- ---

Eva/ Analysis Date 

26-Jan-2023 

26-Jan-2023 

26-Jan-2023 

I I 27 -Jan-2023 

27-Jan-2023 

27-Jan-2023 

27-Jan-2023 

27-Jan-2023 

30-Jan-2023 

Holding Times Eva/ 
Rec I Actual 

30 hrs I 23 hrs ./ 

30 hrs I 23 hrs ./ 

30 hrs I 23 hrs ./ 

I 0.25 0.26 
I EHT: -FM hrs hrs 

0.25 0.26 
I EHT: -FM hrs hrs 

0.25 0.26 
I EHT: -FM hrs hrs 

0.25 0.26 
I EHT: -FM hrs hrs 

0.25 0.26 
I EHT: -FM hrs hrs 

7 days 5 days I ./ 
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Evaluation: " = Holding time exceedance ; ./ = Within Holding Time 

Method Sampling Date I Extraction I Preparation I Analysis I 
I I I I 

Container I Client Sample ID(s) 

HOPE 
WWTPINFLUENT 

Legend & Qualifier Definitions 

25-Jan-2023 

25-Jan-2023 

25-Jan-2023 

E160 25-Jan-2023 

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended 

Rec. HT: ALS recommended hold time (see units). 

Preparation 

Date 

Holding Times 

Rec I Actual 

Eva/ Analysis Date Holding Times Eva/ 
Rec I Actual 

30-Jan-2023 7 days I 5 days ./ 

30-Jan-2023 7 days I 5 days ./ 

30-Jan-2023 7 days I 5 days ./ 

30-Jan-2023 7 days I 5 days ./ 
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Quality Control Parameter Frequency Compliance 

• 
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency. 

Matrix: Water Evaluation: " = QC frequency outside specification; ./ = QC frequency within specification. 

Count I Frequency (%) 

QC Lot# QC Regular Actual Expected I Evaluation 

Laboratory Duplicates (DUP) ~ -
Ammonia by Fluorescence E298 815079 1 20 5.0 5.0 ,/ 
Biochemical Oxygen Demand - 5 day E550 815553 1 20 5.0 5.0 ,/ 
Chemical Oxygen Demand by Colourimetry (Low Level) E559-L 817854 1 20 5.0 5.0 ,/ 
Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 814864 1 17 5.8 5.0 ,/ 

Nitrate in Water by IC (Low Level) E235.N03-L 815065 1 19 5.2 5.0 ,/ 
Nitrite in Water by IC (Low Level) E235.N02-L 815064 1 19 5.2 5.0 ,/ 

pH by Meter E108 816161 1 20 5.0 5.0 ,/ 
Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC 817955 1 20 5.0 5.0 ,/ 
Total Phosphorus by Colourimetry (0.002 mg/L) E372-U 814755 1 14 7.1 5.0 ,/ 
TSS by Gravimetry E160 817635 1 20 5.0 5.0 ,/ 

Laboratory Control Samples (LCS) ! 
~ -

Ammonia by Fluorescence E298 815079 1 20 5.0 5.0 ,/ 

Biochemical Oxygen Demand - 5 day E550 815553 1 20 5.0 5.0 ,/ 

Chemical Oxygen Demand by Colourimetry (Low Level) E559-L 817854 1 20 5.0 5.0 ,/ 

Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 814864 1 17 5.8 5.0 ,/ 
Nitrate in Water by IC (Low Level) E235.N03-L 815065 1 19 5.2 5.0 ,/ 
Nitrite in Water by IC (Low Level) E235.N02-L 815064 1 19 5.2 5.0 ,/ 

pH by Meter E108 816161 1 20 5.0 5.0 ,/ 
Total Phosphorus by Colourimetry (0.002 mg/L) E372-U 814755 1 14 7.1 5.0 ,/ 
TSS by Gravimetry E160 817635 1 20 5.0 5.0 ,/ 

Method Blanks (MB) ! - -

Ammonia by Fluorescence E298 815079 1 20 5.0 5.0 ,/ 

Biochemical Oxygen Demand - 5 day E550 815553 1 20 5.0 5.0 ,/ 

Chemical Oxygen Demand by Colourimetry (Low Level) E559-L 817854 1 20 5.0 5.0 ,/ 
Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 814864 1 17 5.8 5.0 ,/ 

Nitrate in Water by IC (Low Level) E235.N03-L 815065 1 19 5.2 5.0 ,/ 
Nitrite in Water by IC (Low Level) E235.N02-L 815064 1 19 5.2 5.0 ,/ 

Thermotolerant (Fecal) Coliform (MF-mFC) E012.FC 817955 1 20 5.0 5.0 ,/ 

Total Phosphorus by Colourimetry (0.002 mg/L) E372-U 814755 1 14 7.1 5.0 ,/ 

E160 817635 1 20 5.0 5.0 ,/ 

Matrix Spikes (MS) ! - -
Ammonia by Fluorescence E298 815079 1 20 5.0 5.0 ,/ 

Chemical Oxygen Demand by Colourimetry (Low Level) E559-L 817854 1 20 5.0 5.0 ,/ 
Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 814864 1 17 5.8 5.0 ,/ 

Nitrate in Water by IC (Low Level) E235.N03-L 815065 1 19 5.2 5.0 ,/ 

alsglobal.com 
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Total Phosphorus by Colourimetry (0.002 mg/L) E372-U 

• 
Evaluation: " = QC frequency outside specification; v' = QC frequency within specification. 

Count I Frequency (%) 

QC Lot# QC Regular Actual Expected Evaluation 

815064 19 5.2 5.0 .,/ 

814755 14 7.1 5.0 .,/ 
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Methodology References and Summaries 

• 
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by "mod"). 

Thermotolerant (Fecal) Coliform (MF-mFC) 

pH by Meter 

TSS by Gravimetry 

Nitrite in Water by IC (Low Level) 

Nitrate in Water by IC (Low Level) 

Ammonia by Fluorescence 

Total Phosphorus by Colourimetry (0.002 

mg/L) 

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L) 

Biochemical Oxygen Demand - 5 day 

Chemical Oxygen Demand by Colourimetry 

(Low Level) 

Nitrate and Nitrite (as N) (Calculation) 

E012.FC Water 

Calgary - Environmental 

E108 Water 

Calgary - Environmental 

E160 Water 

Calgary - Environmental 

E235.N02-L Water 

Calgary - Environmental 

E235.N03-L Water 

Calgary - Environmental 

E298 Water 

Calgary - Environmental 

E372-U Water 

Calgary - Environmental 

E378-U Water 

Calgary - Environmental 

E550 Water 

Calgary - Environmental 

E559-L Water 

Calgary - Environmental 

EC235.N+N Water 

Calgary - Environmental 

APHA 9222 D (mod) 

APHA 4500-H (mod) 

APHA 2540 D (mod) 

EPA 300.1 (mod) 

EPA 300.1 (mod) 

Method Fialab 100, 

2018 

APHA 4500-P E (mod). 

APHA 4500-P F (mod) 

APHA 5210 B (mod) 

APHA 5220 D (mod) 

EPA300.0 

~~iriTi··~~ 

Following filtration (0.45 µm), and incubation at 44.5 ±0.2°C for 22-26 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed. 

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C). For high accuracy test results, 
pH should be measured in the field within the recommended 15 minute hold time. 

Total Suspended Solids (TSS) are determined by filtering a sample through a glass fibre 

filter, following by drying of the filter at 104 ± 1°C, with gravimetric measurement of the 

filtered solids. Samples containing very high dissolved solid content (i.e. seawaters, 

brackish waters) may produce a positive bias by this method. Alternate analysis 

methods are available for these types of samples. 

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection. 

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection. 

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde). 
This method is approved under US EPA 40 CFR Part 136 (May 2021) 

Total Phosphorus is determined colourimetrically using a discrete analyzer after heated 

persulfate digestion of the sample. 

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling. 

Samples are diluted and incubated for a specified time period, after which the oxygen 

depletion is measured using a dissolved oxygen meter. 

Free chlorine is a negative interference in the BOD method; please advise ALS when 

free chlorine is present in samples. 
Samples are analyzed using the closed reflux colourimetric method. 

Nitrate and Nitrite (as N) is a calculated parameter. Nitrate and Nitrite (as N) 
N) + Nitrate (as N). 

Nitrite (as 
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Work Order 

Client 

Project 

Preparation for Ammonia 

11 of 11 
CG2301033 

Fernie Alpine Resort Utilities Corporation 
FARUG - WINTER EMS WEEK 5 

EP298 

Calgary - Environmental 

Digestion for Total Phosphorus in water EP372 

Calgary - Environmental 

• 
'IJITt: 

Water Sample preparation for Preserved Nutrients Water Quality Analysis. 

Water APHA 4500-P E (mod). Samples are heated with a persulfate digestion reagent. 
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ALS Canada Ltd. 

QUALITY CONTROL REPORT 
Work Order 

Client 

Contact 

Address 

Telephone 

Project 

PO 
C-0-C number 

Sampler 

Site 

Quote number 

No. of samples received 

No. of samples analysed 

=CG2301033 
: Fernie Alpine Resort Utilities Corporation 
: Patrick Majer 

: 1505-17TH AVENUE SW 
Calgary AB Canada T2T OE2 

: FARUC - WINTER EMS WEEK 5 

403 254 7669 

: CG21-FARU100-0002 

: 5 
:5 

Page 

Laboratory 

Account Manager 

Address 

Telephone 

Date Samples Received 

Date Analysis Commenced 

Issue Date 

1of6 

: Calgary - Environmental 
: Patryk Wojciak 

: 2559 29th Street NE 
Calgary, Alberta Canada T1Y 7B5 

: +1403407 1800 

: 26-Jan-2023 09:00 

: 26-Jan-2023 

:31 -Jan-202312:50 

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 
This Quality Control Report contains the following information: 
• Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPO) and Data Quality Objectives 
• Matrix Spike (MS) Report; Recovery and Data Quality Objectives 
• Method Blank (MB) Report; Recovery and Data Quality Objectives 

• Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives 

Signatories 
This document has been electronically signed by the authorized signatories below. Electronic signing is conducted in accordance with US FDA 21 CFR Part 11. 

Signatories Position Laboratory Department 

Anthony Calero Supervisor - Inorganic Calgary lnorganics, Calgary, Alberta 

Catherine Fong Lab Analyst Calgary lnorganics, Calgary, Alberta 

Harpreet Chawla Team Leader - lnorganics Calgary lnorganics, Calgary, Alberta 

Kevin Baxter Team Leader - lnorganics Calgary lnorganics, Calgary, Alberta 

Ruifang Zheng Analyst Calgary lnorganics, Calgary, Alberta 

Shirley Li Team Leader - lnorganics Calgary lnorganics, Calgary, Alberta 

Sunil Palak Calgary Microbiology, Calgary, Alberta 

Vladka Stamenova Analyst Calgary lnorganics, Calgary, Alberta 

Q 
right solutions. 
right partner. 
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General Comments 

2of6 
CG2301033 

Fernie Alpine Resort Utilities Corporation 
FARUG - WINTER EMS WEEK 5 • 

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request. ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met. Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results. This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 
summaries. 

Key: 

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot. 

GAS Number= Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective. 

LOR = Limit of Reporting (detection limit). 
RPD = Relative Percent Difference 

# = Indicates a QC result that did not meet the ALS DQO. 

Workorder Comments 

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references. 
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Project 

3of6 
CG2301033 

Fernie Alpine Resort Utilities Corporation 
FARUG - WINTER EMS WEEK 5 

Laboratory Duplicate (DUP) Report 
• 

A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample. Laboratory Duplicates provide information regarding method prec1s1on and sample heterogeneity. ALS DQOs for 

Laboratory Duplicates are expressed as test-specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within - 4-10 

times the LOR (cut-off is test-specific). 

Sub-Matrix: Water Laboratory Duplicate (DUP) Report 

Laboratory sample ID Client sample ID LOR Unit Original Duplicate RPD("A) or Duplicate Qualifier 
Result Result Difference Limits --

E108 I 0.10 I pH units I 8.39 I 8.40 I 0.119% I 4% 

E160 I 3.0 I mg/L I 195 I 195 I 0.102% I 20% 

E372-U 0.0020 mg/L <0.0020 <0.0020 0 Diff<2xLOR 

E378-U 0.0010 mg/L <0.0010 <0.0010 0 Diff <2x LOR 

E235.N02-L 0.0050 mg/L 0.0745 0.0722 3.14% 20% 

E235.N03-L 0.0250 mg/L 27.9 27.7 0.464% 20% 

E298 I 1.25 I mg/L I 50.2 I 48.8 I 2.68% I 20% 

E012.FC I 1 I CFU/1 OOmL I <1 I <1 I 0 I Diff<2xLOR 

E550 I 2.0 I mg/L I <2.0 I <2.0 I 0.0% I 30% 

-
E559-L I 10 I mg/L I <10 I <10 I 0 I Dlff <2x LOR 
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CG2301033 

Fernie Alpine Resort Utilities Corporation 
FARUG - WINTER EMS WEEK 5 

Method Blank (MB) Report 

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples. 

contamination from the laboratory environment and reagents. For most tests, the DQO for Method Blanks is for the result to be < LOR. 

Sub-Matrix: Water 

LOR 

3 

0.002 

0.001 

0.001 

0.005 

0.005 

• 
Method Blank results are used to monitor and control for potential 

Unit Result I Qualifier 

mg/L <3.0 

mg/L <0.0020 

mg/L <0.0010 

mg/L <0.0010 

mg/L <0.0050 

mg/L <0.0050 

CFU/100mL <1 

2 mg/L <2.0 

10 mg/L <10 

alsglobal.com 



Page 

Work Order: 

Client 
Project 

5of6 
CG2301033 

Fernie Alpine Resort Utilities Corporation 
FARUG - WINTER EMS WEEK 5 

Laboratory Control Sample (LCS) Report 
• 

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples. LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix. 

Sub-Matrix: Water Laboratory Control Sample (LCS) Report 

Spike Recovery (%) Recovery Limits (%) 

ti LCS Low High Qualifier 

pH units 7 pH units 100 98.0 102 

3 mg/L 150 mg/L 91.6 85.0 115 

0.002 mg/L 0.03 mg/L I 100 _I_ 80.0 120 

0.001 mg/L 0.03 mg/L I 101 _I_ 80.0 120 

0.001 mg/L 0.5 mg/L I 102 ::::i :::: 90.0 110 

0.005 mg/L 2.5 mg/L I 101 _I_ 90.0 110 

0.005 mg/L 0.2 mg/L 

I 
107 

I 
85.0 115 

- _l_ 198 mg/L 106 I 85.0 

-
2 mg/L 115 

10 mg/L 100 mg/L I 103 - I 85.0 115 
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CG2301033 

Fernie Alpine Resort Utilities Corporation 
FARUG - WINTER EMS WEEK 5 

Matrix Spike (MS) Report 
• 

A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples. Matrix Spikes provide information regarding analyte recovery and potential matrix effects. MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 
results for the associated sample (or similar samples) may be subject to bias. ND - Recovery not determined, background level >= 1x spike level. 

.--~~~~~~~~~~~~~~~~--~------~~~~~~~~~~~~---. 

Sub-Matrix: Water Matrix :sptKe (MS) Report 

Spike Recovery ("/o) Recovery Limits (%) 

Method I Concentration 

I 
Target MS Low High Qualifier 

E372-U I 0.0411 mg/l I 0.05 mg/L 82.3 I 70.0 I 130 

E378-U I 0.0527 mg/l I 0.05 mg/L 105 I 70.0 I 130 

E235.N02-L I 0.476 mg/L I 0.5 mg/L 95.2 I 75.0 I 125 

E235.N03-L I 2.37 mg/L I 2.5 mg/L 94.8 I 75.0 I 125 

E298 I ND mg/L I 0.1 mg/L ND I 75.0 I 125 

E559-L I 102 mg/L I 100 mg/L 102 I 75.0 I 125 
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ALS e:nulronment:al 
ANALYTICAL CHEMISTRY & TESTING SERVICES A 

www.alsenviro.com 

SEND REPORT TO: 

COMPANY: 1FERNlf:'ALPINE RESORT UTILITIES CORPORATION 

ADDRESS: 1505 -17TH AVENUE SOUTH WEST 

CITY: CALGARY I· PRovJALBERTA 

TEL: 403- 256 - 8473 I FAX:l4o3 - 244 - 3774 

PROJECT NAME AND NO.: FARUC- Winter EMS week 5 

PONO.: r ALS CONTACT:IPabyk Woyciak 

Vancouver BC, 1988 Triumph Street, V5L 1 K5, Tel: 604-253-4168 Toll Free: t -800-665-0243 Fax: 604-253-6700 

Fort St. John BC, Sox 256, 9831 . 98A Avenue, V1J 6W7. Tel: 250-261-5517 Fax: 250-251-5587 

Grand Prairie AB, 9595 - 111 Street, T8V 5W1 •. Tel: 180-539-5196 Toll Free: 1-<I0().668-9878 Fax: 78().513-2191 

Fort McMurray AB, Bay 1. 245 Macdonald Cr, T9H 485, Tel: 780-791-1524 Fax: 780-791 -1586 

Edmonton AB, 9936 - 57th Avenue, T5E OP5, -Tel: 76().41 ~5227 Toll Free: 1-800-668-9878 Fax: 780-437·2311 

Calgary AB, Bay 7, 1313 - 44th Avenue NE. T2E 6L5, Tel: 403-291 -9897 Toi Free: 1-800.068-9878 Fax: 403-291 -029' 

Saskatoon SK, 819 • 58th Street East, S7K 6X5, Tel : 306-666-8370 Toll Free: 1-800-667-7645 Fax: 306-658-8383 

CHAIN OF CUSTODY FORM 
ATIN:IPATRICK MAJER ANALYSIS REQUESTED: 

.1 
POSTAL COOE:IT2T OE2 

SAMPLER:1Carter Barrett 
''1 

i 

QUOTE NO: 
I u 

REPORT FORMAT: 
0 HARDCOPY 0 EMAIL_ ADDRESSlmaier@skircr.com en - - - - . . ·1 

E 

WO# 

OFAX 0PDF 00THER: 0EXCEL 

OA TE I TIME COLLECTeO 
SAMPLE IDENTIFICATION MATRIX 

g 

Bl · .. ~ ~,zlzlz . - o-· '·!So ~~~€I~ 8· sJo!o u..1-a.01-zzzcoo 
.• wwtP-lnftuent Routine Water x x 
WVVTP Influent BOD Water 

VvwrP Effluent Routine 
" 

Wat.er 

"t1JJ xl xix I: Ix,, . 1. 

WWTP Effluent BOD Water 

WwrP Effluent Nutrients · ' I 2023-01-25 

WWTPEffluentBacteriological I 2023-01-25 · x 
Elk River Upstream Routine I 2023·01 -25 :-. . ::~·v:x;b< .. i'.·:_(f_,J;._ 

x I x ,. 
i< x x x x 

Elk Rive"i:DoWnstrean1 Bacteriological . T 2023-01-25 x 
I 

: '"'l.'J;." ~· . t,.. . . · :-.~ "'f- .. . :~, · -..-r ; .. %-~ · .. = ~:\,~- ... :'=...t ;~~~:~.__ . ...... , ~ .. ... ~-
(•": - ~--. . .; -- l -· 

..... ···· 
, ·, ::;~i. :• • / " . .,:.· '\,'; .. C ·.~._:: ·< · '1,.::>.:-.i : ::<~c •\:· ·; " _-o,~d~~<: :~ .. . .n·· -

Environmental Division 
Calgary 

Work Order Reference 

CG2301033 

11111 
Tele?hone : -1 4o:l 407 1800 

' · .\,~~ 

NOTES (sample speci fic .. 
commen1s, due dates, etc.) 

.,....., 

I i 

- ----11...-rURN-ARE>liNO·REQlllREG,_:.. (i) RO!JTINE 0 RU.SJ:LseECJEY_om· (sur:cll.arge.maY->'PPtiil-- ReUNOUisMGD.eY; -~Ar.& .....IM!ooy.25/.Z -~ 
Carter Barrett TIME: 

1111.n1__,...e'f'n. ,-, ~ ,,.-, - ~ r.."'" • ..r.-_:t n~r........,...... 

1c1n=oRMAT: 0 HARDCOPY 0 PDF D FAX ·. TIME: TIME: 

\JSPECIAL INSTRUCTIONS: PLEASEFAXACOPY OF THE RESULTS TO 250-423-4652 OR E-MAIL TO FOR LAB .USE ONLY . . . . . . 

'f . . . wastewater@skifem1e.com (3ooler·~al1ntact?---_-1sample-'femperatum:~~1eo0Hng"Method~-~ 
lYes _No _ NIA Frozen? ~Yes ,k...No _.;;. i1cepacks Ice . None 

G:IQUAUTYIOO_OOCUMENTSt1~-AU'THORIZEOJFORMSJCoC (or'ALS EMS w Plant rren~lyS.l'ls 



10823 27 Street SE, Calgary, AB T2Z 3V9

Acute Toxicity Test Results

Sample collected January 12, 2022

Final Report

February 1, 2022

Submitted to:    Fernie Alpine Resort
Fernie, BC



 

Reference: 2122-1096 Nautilus Environmental Company Inc. 1

SAMPLE INFORMATION 

Sample ID/ 
Internal ID 

Dates
Receipt 

temperature Collected Received Rainbow trout test 
initiation

WASTEWATER /

2122-1096
12-Jan-22 at 1000h 13-Jan-22 at 0930h 14-Jan-22 at 1415h 11.7°C 

TEST TYPES 

 Rainbow trout 96-h LC50 test  

RESULTS 

Toxicity test results 

Sample ID Rainbow trout LC50 (% v/v)  

WASTEWATER >100  

LC = Lethal Concentration 

QA/QC 

QA/QC summary Rainbow trout
Reference toxicant LC50 (95% CL) 3.3 (2.8-3.9) g/L KCl1

Reference toxicant historical mean  
(2 SD Range) 3.4 (2.6-4.5) g/L KCl 

Reference toxicant CV 9.1% 

Organism health history Acceptable 

Protocol deviations See Below 

Water quality range deviations None

Control performance Acceptable 

Test performance Valid

1 Test date, December 30, 2021  
LC = Lethal Concentration; CL = Confidence Limit, SD = Standard Deviation; CV = Coefficient of Variation 

The 100% test vessel leaked between day 1 and day 2 of testing and the volume in the test vessel was reduced to 13L, 
consequently the control test vessel and 100% test sample volumes were not consistent on day 2 resulting in a 
protocol deviation. The control volume was subsequently adjusted to match the test volume.  



Reference: 2122-1096 Nautilus Environmental Company Inc. 2

      
Report By: Reviewed By:
Shae Cole, BSc Kayla Knol, P. Biol.
Biologist Senior Biologist

This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested.



 

 

APPENDIX A – Summary of test conditions



 
Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 

survival test. 

Test species Oncorhynchus mykiss

Organism source Fish hatchery 

Organism age Juvenile

Test type Static

Test duration 96 hours 

Test vessel 5 gallon glass aquariums

Test volume 10 - 20 L, depending on size of fish 

Test solution depth Minimum 15 cm

Test concentrations Five concentrations, plus laboratory control

Test replicates 1 per treatment

Number of organisms 10 per replicate

Control/dilution water De-chlorinated City of Calgary tap water 

Test solution renewal None 

Test temperature 15 ± 1°C 

Feeding None 

Light intensity 100 to 500 lux 

Photoperiod 16 hours light/8 hours dark 

Aeration 6.5 ± 1 mL/min/L 

Test Measurements 

pH, conductivity, dissolved oxygen and temperature 
were measured at test initiation and test completion; 
salinity measured at test initiation; evaluated for 
survival daily

Test protocol Environment Canada (2000), EPS 1/RM/13, with 2007 &
2016 amendments 

Statistical software None 

Test endpoints 96-hour LC50 

Test acceptability criteria for controls  

Reference toxicant Potassium chloride (KCl) 

  



 

APPENDIX B – Toxicity test data 



NAUTILUS 
ENVIRONMENTAL Trout Bench Sheet 

Method TRD Client FER116 Reference 3 

Test Log Sample lnfomiation 
Daily Data 

Date Day Chem. Cart Initial pH: 3:,._\~ 
t---;:''----IC----=,..,,.-,,,..,....,:"'7'"---t--.-r-ri-=-~+-=::-:=---t--'--71--t----:..--:::r---1 1nitial EC (µS/,m): 3?\5($ 0 2022/01/14 

1 2022/01/15 
2 2022/01/16 

l----::------l---~='="':-:-::---t;.~=.;:'7-+----"....,~-f------+-----'>.&:;-----15alinity (ppt): __ -"\- -

3 2022/01/17 
4 2022/01/18 

Note: •; time when i he test was loaded with fish 
Sample Pre-Aeration 
Aeration rate adjusted to 6.5 +/- 1 ml/min/l: ~no saturation)•• 
Preaeration time 0 hour.s 0.5 hours 1 hour 1.5 hours 2 hours 6.2 mg/L · 8.9 mg/Lat 14'C 

l----T,_.:=.--t--'=-:-'"'----'------'------'---- ---1 6.1mg/l - 8,8 mg/lat 15'( DO(mg/l) of 100% 
Temp ("CJ of 100% 6 0 mgll - 8,6 mg/L at WC 

Test Chemistry and Biology 
Cone. I CTL I 

DayO 
Day4 

DayO 
Day4 

Day 0 
Day4 

DayO 
Day4 

Day 0 
Day 1 
Day2 
Day 3 
Day4 

Control Organism Data 
Control Length 

Fish (cm) 

6.25 

~ I 
I l 

Weight 
(g) 

0 corrected for altitude 

12.5 25 so 100 

L o 

DO (n1g/LJ (70-100% saturation at test temp.) 

Temperature CCJ cra nr ' 14-16·q 

_ Number Alive (In brackets number st rP-.Ssed) 

Test Organism Information 

Batch 20211214TR 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

1--...... -'-"'---<----~_,Loading Density (g/l): 
t--?----;~~~--l(tn"'1 t be <0.5 gill 

~ ')_ Sowrce ------t Smoky Trout Farm 

Tank # 

Comments: 

Written by SG on 199S/OS/12 

Revised by ST on 2021/07/16 

1--_,.,.....,. _ _ l--'..._,~~--1Mean Weight (g): 

~--'-"~-1-1..,L>-"""----l (~IU>t be >0 3g) 

Weight Range: (g): 

Days Held at 15± 2'C 

--"--=--'--t(must be >14 days) 

(;J, 't--c._s Tes1 Volume (L) 

EY Reviewed By: _________ _ Date Reviewed: 

Nautilus Environmental (Calgary) 

c .. 

18 

File: TR Bendt Sheet 

F051 



 

APPENDIX C – Chain-of-custody form 



HydroQual 
Laboratories Ltd. 

Test Request I Chain of Custody 

#3, 6125 12th Street SE 
Calgary, Alberta Canada T2H 2K1 

Tel (403) 253-7121 
Fax (403) 252-9363 

Reporting and Billing Information Client: I FARUC I Sample: I Fer 116 I 

Client I Operation: 
FERNIE ALPINE RESORT UTILITIES CORPORATION 

Contact: 
PATRICK MAJER 

Report Address: 
1505 - 17TH AVENUE S.W. CALGARY, ALBERTA T2T OE2 

Billing Address: 
1505 -17TH AVENUE S.W. CALGARY, ALBERTA T2T OE2 

Tel 
' Fax 

1 - 403 - 861 - 8730 1 - 403 - 244 - 3774 
Quote/PO/Job 

Rush: 50% surcharge; 100% surcharge {evenings and weekends) 

Sample ID Sampled By I Date I Time Location Method Tvpe 

WASTEWATER 
Carter/ Jan 12, 2022 I 10:00 Fernie Alpine Resort Grab Effluent 

[I 7 °<., 

Tests Requested (codes on back) 
(example: t~out with 5 treatments, TR-0) 

TR~ 0 

LC $0 

(/) 
Ql 

3 
"O 
ii) 

;:o 
CD 
(') 
CD 
<" 
CD a. 
:l 
Qi 
~ 
Q 

::> -
Noles: S = single treatment, D = multiple treatments 

Check appropriate box below 

x 

Relinquished B Date I Time Received By (HQ) Date I Time 

Carter Barrett 

Written by SG on 1995/05/12 
Revised by KS on 2002/12/09 

Jan 12, 2022 / 10:00 r== I I 
HydroQual Laboratories ltd. File: F2000020.xls I test request 

Form: F2000020 v 3.0 

-nom 
0 0 e: 
-, "O -
ITT'< CD 
< ::::!.0.. 
OJ co rr 
E ;?;'< 
OJ-,, 
=·Oo o-x 
:::i rr;::::;: 
o-< :::o 
:::l 11 (1) -o OJ 
':< ~- 0.. 

-co 
(/)-, 

~ 
OJ 
(i) 
() 
0 
3 
"O 
OJ 
:::l 
'< 
-N 
0 
0 
U'I 

I 

N 
0 
0 
-..J 



 

END OF REPORT



10823 27 Street SE, Calgary, AB T2Z 3V9

Acute Toxicity Test Results 

Sample collected April 13, 2022

Final Report

May 16, 2022

Submitted to:    Fernie Alpine Resort
Fernie, BC



 

Reference: 2122-1907 Nautilus Environmental Company Inc. 1

SAMPLE INFORMATION 

Sample ID/ 
Internal ID 

Dates 
Receipt 

temperature Collected Received Rainbow trout test 
initiation 

WASTEWATER/

2122-1907
13-Apr-22 at 1000h 14-Apr-22 at 0900h 17-Apr-22 at 1420h 8.4°C 

TEST TYPES 

 Rainbow trout 96-h LC50 test  

RESULTS 

Toxicity test results 

Sample ID Rainbow trout LC50 (% v/v)  

WASTEWATER >100  

LC = Lethal Concentration 

QA/QC 

QA/QC summary Rainbow trout
Reference toxicant LC50 (95% CL) 3.9 (3.5-4.4) g/L KCl1

Reference toxicant historical mean  
(2 SD Range) 3.3 (2.5-4.5) g/L KCl 

Reference toxicant CV 9.7% 

Organism health history Acceptable 

Protocol deviations None

Water quality range deviations None

Control performance Acceptable 

Test performance Valid

1 Test date, April 11, 2022
LC = Lethal Concentration; CL = Confidence Limit, SD = Standard Deviation; CV = Coefficient of Variation 

 

 



Reference: 2122-1907 Nautilus Environmental Company Inc. 2 

     
Report By: Reviewed By:
Emma Pedersen, BSc Courtney Bogstie, P. Biol.
Biologist Senior Biologist

This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested.



 

 

APPENDIX A – Summary of test conditions



 
Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 

survival test. 

Test species Oncorhynchus mykiss

Organism source Fish hatchery 

Organism age Juvenile

Test type Static

Test duration 96 hours 

Test vessel 5 gallon glass aquariums

Test volume 10 - 20 L, depending on size of fish 

Test solution depth Minimum 15 cm

Test concentrations Five concentrations, plus laboratory control

Test replicates 1 per treatment

Number of organisms 10 per replicate

Control/dilution water De-chlorinated City of Calgary tap water 

Test solution renewal None 

Test temperature 15 ± 1°C 

Feeding None 

Light intensity 100 to 500 lux 

Photoperiod 16 hours light/8 hours dark 

Aeration 6.5 ±1 mL/min/L

Test Measurements 

pH, conductivity, dissolved oxygen and temperature 
were measured at test initiation and test completion; 
salinity measured at test initiation; evaluated for 
survival daily

Test protocol Environment Canada (2000), EPS 1/RM/13, with 2007 &
2016 amendments 

Statistical software None 

Test endpoints 96-hour LC50 

Test acceptability criteria for controls  

Reference toxicant Potassium chloride (KCl) 

  



 

APPENDIX B – Toxicity test data 



rl ~ A I ITI I I I C 
Trout Bench Sheet 

Method TRD Client FER116 Reference 2122-1907 Chamber 2 

Test Lo Sam le Information 
Daily Data 

Da Date Init ial pH: "?.-=r 
0 2022/04/17 
1 2022/04/18 
2 2022/04/19 
3 2022/04/20 
4 2022/04/21 

Note: •;time when the test was loaded with fish 
Sample Pre-Aeration 

lnitlal EC {µS/cm): ~r-o 
sannity (ppt): Q 

..;;. 

Aeration rate adjusted to 6.5 +/- 1 ml/min/L :~no saturation)*' 
Preaeration time · o urs Ys hours 1 hour 1.5 hours 2 hours 6.Z mg/L - 8.9 mg/Lat we 

DO(mg/L) of 100% t--- +T'""--+- -=-=-' -=b=-_.._ _ _ __ ..._ ____ .._ ___ ---1 6.1 mg/L - 8.8 mg/Lat 15'C 

Temp ("C) of 100% 6,0 mg/L - 8.6 mg/L at 16'C 
ucorrected for altitude 

Test chemist[ and Biology 
Cone. CTL I 

Day O 
Day4 

DayO 
Day4 

Daya 
Day4 

DayO 
Day4 

Daya 
Day 1 
Day2 
Day 3 
Day4 

I fE 

6.25 12.5 25 50 100 

pH (units) (ran,ge: 5.5 -8 .5) 

EC (uS/t::rn) 

DO (mg/ l ) (70-100% saturation at test temp.) 

\ 'i 
\5 

Temperature cci (ranY? 14-16"c ) 

I ,'if I ~ I \'! 

Validity Criteria; must be :s 10% mo rtality and/ or stressed behavior in the control 
Unless othe rwise noted, behavior is co nsidered to be normal 

Control Organism Data Test Orga nism Informat io n 
Control Length 

Fish (cm) 
Weight 

(g) 

1----.- - o'-l- ._..,___...'-!Loading Density (g/ L): 
l---"'?---='°-1--"''--....,'-l(murt be s0.5 g/l ) 

Batch 20220224TR 

...._.-'J,.'-'-- - --l Source Troutlodge 

10 

Days Held at 15± 2·c 
(must be lt14 days) 

25 

1 
2 
3 
4 
s 
6 
7 
8 
9 

10 

~ 
..e,;re CV 

Comme nts ; 

Written by SG on 1995/05/ 12 

Revised by ST on 2021/07/16 

Weight Range: (g): (j .)-1) i) 

Reviewed By: _ __ _,,~='------

Nautilus Environmental (Calgary) 

Percent stock mortality 
Cl days prior to test, must be <2%) 

Test Volume (l ) 18 

Date Reviewed: _ _ 'L~l.)~2--~2...~1 ~O~Y~l~L~\ _ 

.z,-=t-

File: TR Bench Shoe! 

F051 



 

APPENDIX C – Chain-of-custody form 



HydroQual 
Laboratories Ltd. 

Test Request I Chain of Custody 

#3, 6125 12th Street SE 
Calgary, Alberta Canada T2H 2K1 

Tel (403) 253-7121 
Fax (403) 252-9363 

Reporting and Bi lling Information Client: FARUC Sample: ._I F_e_r_1_1_6 ____ __, 

Client I Operation : 
FERNIE ALPINE RESORT UTILITIES CORPORATION 

Contact: 
PATRICK MAJER 

Report Address: 
1505 - 17TH AVENUE S.W CALGARY, ALBERTA T2T OE2 

Billing Address: 1505 - 17TH AVENUE S.W. CALGARY, ALBERTA T2T OE2 

Tel I Fax 
1 - 403 - 861 - 8730 1 - 403 - 244 - 3774 

Quote/PO/Job 

Rush: 50% surcharge; 100% surcharge (evenings and weekends) 

Sample ID Sampled By I Date I Time Location Method 

WASTEWATER Carter/ April 13, 2022 I 10:00 Fernie Alpine Resort Grab 

212L-1qo7 
2022 /01 hL./ cPi'.ClD 
J/io.01+c&t\;n 
0C/ 
~: 2~l~~j I ~~ 
Vo!JI 'l_!.., 

IG·ood Co{lld !h'or'" 
(~, L( O ( / 

Relinquished By 

I Carter Barrett 

Date I Time Received By (HQ) 

Written by SG on 1995/05/12 
Revised by KS on 2002/12/09 

I April 13, 2022 I 10:00 I c 
HydroQual Laboratories Ltd. 

Type 

Effluent 

I 

I 

Tests Requested (codes on back) 
(example: trout with 5 treatments, TR-D) 

TR D (/') 
ru 
3 

LC )0 u 
iD 
::u 
(!) 
('") 
(l) 

<" 
CD 
Q. 

:,;-
o:i 
Q. 

~ 

2 

Notes: S = single treatment, D = multiple treatments 

Check appropriate box below 

Date /Time 

File: F2000020.xls I test request 
Form: F2000020 v 3.0 



 

END OF REPORT



10823 27 Street SE, Calgary, AB T2Z 3V9

Acute Toxicity Test Results

Sample collected September 21, 2022

Final Report

November 2, 2022

Submitted to:    Fernie Alpine Resort
Calgary, AB



 

Reference: 2223-0240 Nautilus Environmental Company Inc. 1

SAMPLE INFORMATION 

Sample ID/ 
Internal ID 

Dates
Receipt 

temperature Collected Received Rainbow trout test 
initiation

WWTP Effluent/

2223-0240
21-Sep-22 at 1300h 22-Sep-22 at 0900 23-Sep-22 at 1550h None 

TEST TYPES 

Rainbow trout 96-h LC50 test  

RESULTS 

Toxicity test results 

Sample ID 
LC50 (% v/v)

Rainbow trout 
LC50 

WWTP Effluent >100  

LC = Lethal Concentration 

QA/QC 

QA/QC summary Rainbow trout
Reference toxicant LC50 (95% CL) 4.0 (3.5-4.4) g/L KCl1

Reference toxicant historical mean  
(2 SD Range) 

3.6 (2.7-4.8) g/L KCl 

Reference toxicant CV 9.4%

Organism health history Acceptable 

Protocol deviations See Below 

Water quality range deviations None

Control performance Acceptable 

Test performance Valid

1Test date, August 30, 2022
LC = Lethal Concentration; CL = Confidence Limit, SD = Standard Deviation; CV = Coefficient of Variation 

The temperature of the sample was not measured upon receipt.  



Reference: 2223-0240 Nautilus Environmental Company Inc. 2

      
Report By: Reviewed By:
Maryam Lo, BSc Leila Oosterbroek, P Biol
Laboratory Biologist Environmental Scientist

This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested.



 

 

APPENDIX A – Summary of test conditions



 
Table 1. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) 

survival test. 

Test species Oncorhynchus mykiss

Organism source Fish hatchery 

Organism age Juvenile

Test type Static

Test duration 96 hours 

Test vessel 5 gallon glass aquariums

Test volume 10 - 20 L, depending on size of fish 

Test solution depth Minimum 15 cm

Test concentrations Five concentrations, plus laboratory control

Test replicates 1 per treatment

Number of organisms 10 per replicate

Control/dilution water De-chlorinated City of Calgary tap water 

Test solution renewal None 

Test temperature 15 ± 1°C 

Feeding None 

Light intensity 100 to 500 lux 

Photoperiod 16 hours light/8 hours dark 

Aeration 6.5 ±1 mL/min/L

Test Measurements 

pH, conductivity, dissolved oxygen and temperature 
were measured at test initiation and test completion; 
salinity measured at test initiation; evaluated for 
survival daily

Test protocol Environment Canada (2000), EPS 1/RM/13, with 2007 &
2016 amendments 

Statistical software None 

Test endpoints 96-hour LC50 

Test acceptability criteria for controls  

Reference toxicant Potassium chloride (KCl) 

  



 

APPENDIX B – Toxicity test data 



,., ~A I ITI I I IC 
Trout Bench Sheet 

Method TRD Client FER116 Reference 2223-0240 Chamber 2 

Test Lo Sample Information 
Daily Data 

Day Date Chem, Cart Review '""''''"' ~ 0 2022/09/23 1 Initial EC (µS/cm): 
1 2022/09/24 Sa linity (ppt): 
2 2022/09/25 
3 2022/09/26 
4 2022/09/27 

Note: • ; time when 
Sample Pre-Aeration 
Aeration rate adjusted to 6.5 +/- 1 m[Jmin/L 6 e?/no saturation)** 
Preaeration time 0 h ou r~ cr5 hours 1 hour 1.5 hours 2 hours 6.2 mg/L - B,9 mg/Lat 14"( 

DO(mg/L) of 100% l---'l,...'='--!--'6~·.::s::_-1..-----'------'------J6. 1 mg/L - B.B mg/Lat 15"C 
Temp ('C) of 100% 6.0 mg/L - B 6 mg/L at 16'C 

**corrected for altitude 

Test Chemist? and Biology 
Cone CTL I 

DayO 
Day4 

DayO 
Day4 

Day 0 
Day4 

Day 0 
Day4 

Daya 
Day 1 
Day2 
Day 3 
Day4 

10 

i D 
tC 
10 
i<7 

6.25 

10 10 
\1'"'1 ..... 
tv 
11°) 

25 50 100 

DO (mg/L) (70-100% saturation at test temp.) 

Temperature cc::i (ranw 4-16·q ,~ 

Number Alive (In brackets number stressed) 
10 10 10 

\rl U"l II\ lr'l 
1 0 le \0- \0 

lo \0 •O , o 

·~ r-r'> \ n ,,....., 
Validity Criteria: must be :S 10% mortality and/or stressed behavior in the control 
Unless otherwise noted, behavior is considered to be normal 

Control Organism Data Test Organism Information 
Control Length Weight 

Fish (cm) (g) Batch 20220708TR 

1 Loading Density (g/L): {)-~ Source Trout Lod!le 
2 (mu<t be s 0.5 g/L) 
3 

3 -~ 
Tank# 

4 Mean Length (cm): 
5 Days Held at 15± 2"C 
6 Length Range (cm): .; . o ~3-S (must be ~14 davsl 
7 
8 Mean Weight (g): O· Percent stock mortality 
9 (Must be ~ 0.39) fl days prior to test, must be <2%) 

10 
Weight Range: (g): e.i-o.b Test Volume (L) 

Comments : 

0.35 

Reviewed By: SS Date Reviewed: 2~'1.U octl ?,iv 

Written by SG on 1995/0S/12 

Revised by MF on 2022/04/13 

Nautilus Environmental (Calgary) 

59 

18 

w 

File: TR Bench Sheet 

FOS1 



 

APPENDIX C – Chain-of-custody form 



I 

2 

3 

~ 

I 

4 I 

5 

6 

7 

8 '· 

I 

I 

9 

10 

NAUTILUS 
Ei'!VI ON MENTAL 

Report to: 

Company Fernie Alpine Resort Utilities Corp. 

Address 1505-17th Ave SW 

City/Prov/PC Calgary AB T2T OE2 

Contact Patrick Majer 

Phone (403) 861-8730 

Email pmajer@skircr.com 

Sample Collection By: 

SAMPLE ID 
DATE 

MATRIX TIME 
:2;2...'.2..?,-11?_<-1n (DD/MM/VY) 

WWTP Effluent 21/09/22 13:00 

°J-0 2-2--I o o. / 'J_.1-- o'\c:ro 
·sc..1-0\Z-S IWl 1n 1 mu\ i JI\ 

SPECIAL INSTRUCTIONS/COMMENTS (CLIENT) 

Please copy me on the results or call me if 
you have any questions, thank you! 
Claudia Heinrich 
(250) 409-4120 
cheinrich@skifernie.com 

RELINQUISHED BY (CLIENT) 

TESTING LOCATION (Please Circle) 

Burnaby 0 Calgary(!) 
8664 Commerce Court 10823 27 Street SE 
Burnaby, British Columbia, Canada 
VSA4N7 

Calgary, Alberta, Canada 
T2Z 3V9 

Phone 604.420,877 3 Phone 403.253.7121 

Invoice To: 

Company Fernie Alpine Resort Utilities Corp. 

Address 1505-17th Ave SW 

City/Prov/PC Calgary AB T2T OE2 

Contact Patrick Majer 

Phone (403) 861-8730 

Email pmajer@skircr.com 

PO No. 

Sample Type: Grab ( • OR Composite ( ) 

' ' 
#OF CONTAINERS AND 

VOLUME (e.g. 1 x 20 L) 
COMMENTS 

2x10 L sent without COC 

SAMPLE RECEIPT DETAILS (LABORATORY) 

1. Total No. of 4. Ice Present 
Y/N Containers in Cooler? 

2. Courier 
5. Seal 

Y/N Present? 

3. Good Condition? Y/N 
6. Initials 

Y/N 
Prl!.SI! nt on Seal? 

RECEIVED BY (LABORATORY) 

{ Pr11\~ed NBme} ['Sfo n.ature} (Printed Na me] [Sicl"lu t\fre) 

(Ccimp.anvl [.O .rut!o DDJMM/V'f and 1"ifrn!'J IComp•nyl '(Doto 00/~M/VY Jnd ·nmel 

Additional costs may be required for sample disposal or storage. Payment net 30 unless otherwise contracted. 

Point Edward 0 Chain of Custody 
704 Mara Street, Suite 122 

Point Edward, Ontario, Canada 
N7V 1X4 

Phone 519.339.8787 
Date Page of 

ANALYSES REQUIRED 

>-co 
CJ) e: CJ) 
co Ill 
0 ... 
:c :I ... .. ... ..... Ill 
::J D. 

0 E 
L.. Ill ..... I-
L.. ... 

D. 
.L:: ·;; 
co u 

Ill 
(j) 0: 

0 
LO 
u 
_J 

v 

~ 

SAMPLE DESCRIPTION AND COMMENTS (LABORATORY) 

Our liability is limited to the cost of the test requested. The test results only 

relate to the sample as received. No liability in whole or in part is assumed for 

the collection, handling, or transport of the sample, application or 
interpretation of the test data or results in part or in whole. 

Fonm 020; Revised by TP 2021/11/17 



 

END OF REPORT
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