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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 2018 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 was a slight decrease in ortho phosphorus 
and total phosphorus levels this year.  All the results for ortho phosphorus and total phosphorus were 
below the MSR discharge limits.  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. 
 
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, 



W28001- Fernie Alpine Resort        Page 3 of 29  
2018 Sewage Treatment Plant Annual Report 
April 2019 

 

                                                                                                                                                                                                                                        

• 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.   

Table 2 
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 
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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 plant influent and effluent flows, and compares 
2018 data to previous years.   
 
Total effluent flow from the WWTP for all of 2018 was recorded from the effluent weir type flow meter 
as 105,073 m3 and the average was 288 m3 per day.  This year, the graph below shows that total 
effluent is very similar to the total influent for the plant.   
 
Available monthly total effluent flow meter records for 2018 are provided in Figure 1.   
 

Figure 1 
Effluent and Influent Flow Meter Monthly Flow Totals 
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The ski resort operates with higher winter and late spring sewage flows than during any other period.  
The average daily plant flow through January, February and March of 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.   
 
Peak flow for the year reached 687 m3/day on December 28th, 2018, which was 46% below the 
allowable daily limit of 1,280 m3/day.  The peak flow was lowest to date.  Historical peak flows are as 
follows, 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).  The peak flow day occurred during the heavy ski season, which is to be expected.   
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A summary of sewage flow for years 2003 through 2018 is provided in Table 3 and Figures 2 and 3: 
 

Table 3 
 

2003 – 2018 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 

    
 *   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. 
 
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. 
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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 2018 
 
The average flow for 2018 was slightly lower than in 2017 at 288 m3/day.  There are no instances 
where the flow exceeded the plant maximum allowable flow and daily discharge of 1,280 m3/day.  The 
peak flow has decreased significantly compared to 2017 (687 m3/day vs 1,095 m3/day) however it was 
similar to that of 2016. 
 
As seen in previous years, the highest peak flow was in December; high peak flows also occurred 
systematically in January, February and March, which is consistent with the facility operations.  The 
highest month in 2018 for average flows was in February, although the peak flow was observed in 
December. 
 
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 approximately 70 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. 
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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 

 
Figure 3 

Total Sewage Flow Graph 
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Figure 3a and Figure 3b 
Trendlines for Average, Peak and Total Sewage Flow Graphs 
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Figure 4 
2018 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 
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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 was 67% which was an increase 
from previous years.   The total sewage flow for 2018 was 64% which is similar to 2017.   
 
Note that in general, there is an overall decreasing trend in % of return flow vs total water usage since 
2007.  The percent sewage flow vs the water production for each year since 2007 has been plotted in 
Figure 5 below.   

Figure 5 
 Percent Sewage Flow vs Water Production   
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Water use at the hill is compared to the amount of sewage received at the WWTP in Figure 6 for 2018.  
 

Figure 6 
2018 Water Consumption and Sewage Generation 
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The impact of rainfall and snowmelt on sewage flow has decreased each year since 2007 as a result 
of system improvements, the use of water restrictive fixtures and the infiltration reduction program.   
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4.0 SEWAGE FLOW PROJECTION 
 
This section shows projected wastewater flow for 2007 through 2018 based on current development 
plans and provides an estimate of remaining plant capacity as calculated and tabulated in the 2006 
yearly report. 
 
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 the last 
five years (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 and 2017 respectively, the correction 
factors were 1.20, 0.89, 1.14, 0.65, 0.76, 0.62, 0.91, 0.80, 0.81, 0.65 and 0.84 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, 2012, 2013, 2014, 2015, 2016, 2017, 
2018 and 2019 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 license 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. 
 
The 27 lots from  Phase 1 were registered and eleven of the lots have been sold.  None of the lots 
have been tied in to the sewer system yet; however, two of the lots are under construction and it is 
anticipated they will be tied in later this year.  There are two newly built single family homes, two 
homes under construction and a final lot to be ready later this year located in the Snow Pines 
development.   
 
Based on the 2018 flow data, the plant has an unused capacity of 593 m3/day due to the flow saving 
measures.  This still needs to be closely monitored during 2019 and further considered when adding 
additional development.   
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Table 4 
Projected Peak Flows: 2007-2019 

 

 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 

Estimated Wastewater Flow (m³/day) 1344.5 

Actual and Corrected (m³/day)  1102.6 (b) 
 

(a) actual peak flow 
 
(b) corrected daily peak flows by the averaged correction faction for 2007, 2008, 2009, 2010, 

2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018 and correction factor  
 

2007                correction factor of  1177/979.2  = 1.20 
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 = 0.80 
2015   1058/1302.3 = 0.81 
2016     844/1302.3 = 0.65 
2017   1095/1302.3 = 0.84 
2018     687/1337.6 = 0.51 

 
   AVERAGE    = 0.82 
 
*Since only two out of the four months with the historically highest peaks were recorded, this number may be 
underestimated. 
 
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.   
 
A graph showing estimated vs actual historical peak flows is shown below.     
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Figure 7 
Estimated vs Actual Peak Flows (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 2018. 
 
Table 5 provides a summary record of the Elk River test results for the time period from January 4th, 
2018 to December 27th, 2018. 
 
No significant changes were observed in ammonia, pH, phosphorous or nitrogen concentrations 
during any of the river sample periods. In general, ortho and total phosphorus was highest in the 
outfall but the majority of the results from down-stream were below laboratory detection limits.   
 
Slightly elevated TSS was observed at the outfall on March 28th and April 11th. The levels in the 
corresponding up-stream and down-stream samples as well as the effluent samples were very low on 
the corresponding days.    
 
High levels of nitrate-n (34.6 mg/L) were observed at the outfall on April 4th.  The levels of nitrate-n up-
stream and down-stream were significantly lower (2.20 mg/L and 2.27 mg/L) on the same day.  The 
level of nitrate-n in the effluent on April 4th was 34.4 mg/L which is consistent with other weekly 
samples from the plant effluent and suggests the effluent was not the cause of the elevate nitrate 
levels at the outfall.   
 
Elevated levels of coliforms were observed on March 21st and December 27th.  Elevated coliforms 
were also found in the plant effluent on March 21st.  While the coliform levels at the outfall were 
elevated on March 21st, however, the results of the down-steam sample were lower than the levels in 
the up-stream sample on the same day.  The results of coliforms in the plant effluent on December 
27th were less than the levels found at the outfall of the Elk River.  The results from the up-stream and 
down-stream samples were below laboratory detection limits on the same day.                
 
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.  
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Table 5 
2018 Elk River Sample Results 

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

2018-01-17 0.05 0.05 0.05 0.010 0.012 0.010 1 2 1 0.020 0.020 0.020
2018-01-25 0.05 0.05 0.05 0.010 0.010 0.010 1 1 4 0.020 0.020 0.020
2018-02-01 0.05 0.05 0.05 0.010 0.073 0.010 1 1 5 0.020 0.088 0.020
2018-03-14 0.05 0.05 0.05 0.010 0.172 0.010 3 1 1 0.175 0.020 0.020
2018-03-21 0.05 0.05 0.05 0.010 0.111 0.010 18 91 9 0.020 0.116 0.020
2018-03-28 0.05 0.05 0.05 0.010 0.071 0.010 5 21 4 0.020 0.086 0.020
2018-04-04 0.05 0.05 0.05 0.010 0.182 0.010 1 5 1 0.020 0.220 0.020
2018-04-11 0.05 0.05 0.05 0.010 0.010 0.010 11 3 22 0.020 0.023 0.020
2018-04-18 0.05 0.05 0.05 0.010 0.013 0.010 1 30 2 0.020 0.022 0.020
2018-12-05 0.05 0.05 0.05 0.011 0.037 0.010 1 5 1 0.005 0.005 0.005
2018-12-12 0.06 0.05 0.05 0.010 0.020 0.020 1 11 1 0.005 0.011 0.005
2018-12-19 0.05 0.05 0.05 0.005 0.022 0.005 3 21 6 0.020 0.028 0.020
2018-12-27 0.05 0.05 0.05 0.009 0.023 0.011 1 59 1 0.005 0.018 0.005

# Samples 13 13 13 13 13 13 13 13 13 13 13 13
Average 0.05 0.05 0.05 0.010 0.058 0.010 4 19 4 0.028 0.052 0.017

Maximum 0.06 0.05 0.05 0.011 0.182 0.020 18 91 22 0.175 0.220 0.020
Minimum 0.05 0.05 0.05 0.005 0.010 0.005 1 1 1 0.005 0.005 0.005

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

2018-01-17 3.3 3.3 4.0 8.32 8.25 8.20 2.01 0.32 10.10 0.01 0.01 0.05
2018-01-25 4.7 3.0 4.7 8.35 8.25 8.36 1.95 1.66 1.97 0.01 0.01 0.01
2018-02-01 4.0 3.0 4.7 8.46 8.28 8.45 1.79 9.09 1.83 0.01 0.01 0.01
2018-03-14 5.7 3.0 5.0 8.40 8.27 8.42 1.89 14.80 1.91 0.01 0.01 0.01
2018-03-21 3.0 6.0 3.3 8.31 8.18 8.32 2.01 2.80 2.03 0.01 0.01 0.01
2018-03-28 4.7 13.3 3.3 8.25 8.05 8.25 2.09 5.95 2.16 0.01 0.01 0.01
2018-04-04 3.0 3.0 3.0 8.38 8.04 8.40 2.20 34.60 2.27 0.01 0.01 0.01
2018-04-11 7.7 11.0 9.0 8.37 8.22 8.34 1.73 0.23 1.87 0.01 0.01 0.01
2018-04-18 5.3 6.7 7.3 8.38 8.28 8.38 1.57 0.20 1.73 0.01 0.01 0.01
2018-12-05 3.0 3.0 4.0 8.44 8.34 8.43 1.68 2.52 1.66 0.01 0.01 0.01
2018-12-12 4.7 3.0 3.0 5.56 4.88 8.32 2.10 0.12 2.08 0.01 0.01 0.01
2018-12-19 3.0 6.0 3.0 8.41 8.25 8.39 1.88 0.17 1.73 0.01 0.01 0.01
2018-12-27 3.0 3.0 3.0 8.35 8.20 8.33 1.91 0.28 1.86 0.01 0.01 0.01

# Samples 13 13 13 13 13 13 13 13 13 13 13 13
Average 4.2 5.2 4.4 8.15 7.96 8.35 1.91 5.60 2.55 0.01 0.01 0.01

Maximum 7.7 13.3 9.0 8.46 8.34 8.45 2.20 34.60 10.10 0.01 0.01 0.05
Minimum 3.0 3.0 3.0 5.56 4.88 8.20 1.57 0.12 1.66 0.01 0.01 0.01

NH3

TSS pH N-NO3 N-NO2

ColiformOrtho-P Total P mg/L

 
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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6.0 OVERVIEW OF INFLUENT TEST RESULTS 
 
This section provides data and analysis for the plant influent (raw sewage) samples taken during 
2018.   
 
Table 6 provides a summary record of the influent test results for the period January 4th, 2018 to 
December 27th, 2018. 
 

Table 6 
2018 Influent Results 

 

Flow Temp pH TSS BOD COD
(yyyy/mm/dd) m3/d C mg/L mg/L mg/L

2018-01-04 482 -8.0 7.53 306.0 237.0 -
2018-01-10 343 -12.0 7.69 136.0 114.0 -
2018-01-17 226 -3.0 7.88 254.0 234.0 -
2018-01-25 288 0.0 8.11 176.0 117.0 -
2018-02-01 485 -7.0 8.03 148.0 103.0 -
2018-03-14 360 -5.0 8.00 238.0 99.0 -
2018-03-21 325 0.0 7.87 196.0 83.0 -
2018-03-28 492 2.0 7.51 113.0 97.0 -
2018-04-04 261 -6.0 8.16 194.0 143.0 -
2018-04-11 344 3.0 7.97 66.3 37.0 -
2018-04-18 486 2.0 8.17 45.3 28.9 -
2018-05-23 131 11.0 8.20 75.2 65.0 -
2018-07-26 312 18.0 7.77 238.0 149.0 -
2018-08-16 234 11.0 7.86 167.0 86.0 -
2018-10-25 154 11.0 8.06 61.0 39.0 -
2018-12-05 152 -8.0 7.89 66.7 42.0 -
2018-12-12 220 0.0 9.79 48.0 42.0 -
2018-12-19 519 0.0 7.72 98.8 65.0 -
2018-12-27 517 -9.0 7.34 298.0 157.0 -

# Samples 19 19 19 19 19 0
Average 333 0.0 8.0 154.0 102.0 -
High 519 18 10 306 237 0
Low 131 -12 7 45 29 0

2018 Influent Results SummaryDate

 
 
A total of 19 BOD and TSS samples were analyzed.  Inlet BOD ranged from 28.9 mg/l to 237.0 mg/L 
with an average of 102.0 mg/L.  The average influent sewage strength was measured at 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 waste water BOD is in the range of 250 mg/L, it is assumed that the average BOD is still 
below the expected level.  
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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 2018. 
 
A total of 384 effluent samples were collected and analyzed for TSS, 19 out of 384 samples were 
laboratory tested for BOD5, ortho phosphate, total phosphate, fecal coliforms and 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 2018. 
 

Table 7 
2018 Effluent Results 

 

Flow Temp NH3-N BOD COD P-OP04 Coliforms 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

2018-01-04 460 -8.0 0.052 4.7 35 0.362 800 0.626 4.0 7.52 40.6 0.034
2018-01-10 355 -12.0 0.050 2.0 16 0.220 11 0.279 3.0 7.97 36.6 0.050
2018-01-17 244 -3.0 0.050 2.0 10 0.079 2 0.099 3.0 7.97 35.1 0.050
2018-01-25 300 0.0 0.050 2.0 12 0.090 7 0.097 3.0 7.98 36.2 0.050
2018-02-01 494 -7.0 0.050 2.0 12 0.196 1 0.225 4.0 8.06 29.2 0.050
2018-03-14 380 -5.0 0.050 2.0 10 0.270 2 0.282 3.0 8.04 35.0 0.050
2018-03-21 350 0.0 0.050 2.0 17 0.703 800 0.751 3.0 7.97 14.3 0.050
2018-03-28 513 2.0 0.050 2.0 13 0.485 48 0.537 3.0 7.64 34.2 0.050
2018-04-04 280 -6.0 0.050 2.0 16 0.184 1 0.207 3.0 8.06 34.4 0.075
2018-04-11 364 3.0 0.050 2.0 10 0.205 1 0.223 3.0 8.08 25.3 0.050
2018-04-18 503 2.0 0.050 2.0 0.220 17 0.248 3.0 8.27 11.4 0.050
2018-05-23 132 11.0 0.050 2.0 - 0.166 1 0.382 3.0 8.08 35.7 0.050
2018-07-26 341 18.0 0.050 2.0 - 0.225 9 0.305 3.0 7.90 18.1 0.050
2018-08-16 250 11.0 0.050 4.1 - 0.184 6 0.295 3.0 8.33 17.9 0.015
2018-10-25 143 11.0 0.050 2.0 - 0.269 1 0.380 3.0 8.32 2.0 1
2018-12-05 187 -8.0 0.050 2.0 10 0.132 1 0.005 3.0 8.22 21.4 0.021
2018-12-12 193 0.0 0.050 2.0 10 0.152 0.219 3.0 8.00 27.9 0.050
2018-12-19 534 0.0 0.050 2.0 10 0.335 6 0.445 3.0 8.09 21.2 0.010
2018-12-27 517 -9.0 0.050 2.0 18 0.262 48 0.335 3.0 7.83 31.3 0.010

# Samples 19 19 19 19 15 19 19 19 19 19 19 19
Average 344 0 0.05 2.3 14 0.249 98 0.3 3 8.02 26.7 0.09
High 534 18 0.05 4.7 35 0.703 800 0.8 4 8.33 40.6 1.00
Low 132 -12 0.05 2.0 10 0.079 1 0.0 3 7.52 2.0 0.01
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 2 0 0 N/A N/A N/A

2018 Effluent Results SummaryDate

 
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 
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7.1  RESULTS ANALYSIS 
 
The average BOD in the effluent was 2.3 mg/L, which was similar to the previous years.  Historically, 
the average BOD was <2.0 mg/L in 2016, 2014, 2013, 2012, 2011, 2010, 2009 and it was 2.2 mg/L in 
2015.   
 

Figure 8 
Historical BOD Test Results for Influent vs Effluent 
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Laboratory tests indicated TSS samples averaged <3.0 mg/L with all but two of the results being below 
laboratory detection limits.  The plant measured TSS on a daily basis.  All the results measured at the 
plant were below the discharge limit.  The highest result measured at the plant was recorded on 
February 20th at 2.8 mg/L with an average throughout the year of 0.2 mg/L.  The plant provides 
excellent BOD5 and TSS treatment with average removals of 100%.   
 

Figure 9 
Historical TSS Test Results for Influent vs Effluent 
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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 recreational waters for the year for all but two days.  The levels of 
coliforms were 800 cfu/100 mL on January 4th and March 21st and the levels exceeded the acceptable 
limit.  The results for the weeks following the elevated results were low (11 cfu/100 mL and 48 cfu/100 
mL respectively) and well below the acceptable limit of 200 cfu/100 mL for recreational water.  The 
levels of coliforms were not tested in the Elk River on January 4th; however, they were tested in the Elk 
River on March 21st.  The results on March 21st were slightly elevated (18 cfu/100 mL upstream, 91 
cfu/100 mL at the outfall and 9 cfu/100 mL at the down-stream) with respect to the other weeks; 
however the results were well below the acceptable limit for recreational water indicating there were 
no measurable impact of the effluent discharge on the river.   
 
Effluent ammonia concentrations are consistently low.  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 was the case in previous years, the bioassay toxicity tests in 2018 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 
2017/12/27* Pass 
2018/04/25 Pass 
2018/12/27 Pass 

 
*Please note two trout tests were completed in the calendar year for 2018; however, one test was 
completed at the very end of December 2017.  As the test was close to the 2018 year, it was included  
in both the 2017 report and this report.   
 
The level of ortho phosphorus exceeded the allowable limit on March 21st at 0.703 mg/L vs the 
allowable limit of 0.5 mg/L.  All the other ortho phosphorus results were below the allowable limit.  All 
the total phosphorus levels were below the discharge limits for 2018.  
 
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 virtually identical.  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.  
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7.2 COMPLIANCE SUMMARY 
 
Table 9 summarizes the number of days that samples exceeded MSR effluent requirements.   

 
Table 9 

2018 MSR Parameter Compliance 
Parameter Unit MSR Limit No. of 

Samples 
Average 

Value 
Max. Value Samples    

Over Limit 
Flow m3/day 1280 365 288 687 0 
BOD5 mg/l 45 19 2.3 4.7 0 
TSS mg/l 45 384 1.6 4.0 0 
Total Phosphorous mg/l 1 19 0.3 0.8 0 
Ortho Phosphate mg/l 0.5 19 0.249 0.703 1 
Fecal Coliforms* cfu/100ml 200 19 98 800 2 
96 hr LC50 Bioassay / Non-toxic 3.0 / / 0 

* Limit for recreational waters only, not included in FAR registration letter  
 
Coliforms exceeded the allowable limit on two days and ortho phosphorus exceeded the allowable 
limit on one day for 2018.  All the remaining parameters were below the discharge limits for 2018.      
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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 
2018. 
 
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 
2018 Bagged Solids Data 

 

Month Vol. 
Bagged 

(m³) 
January 112.9 
February 166.2 
March 185.3 
April  151.5 
May 103.1 
June 85.0 
July 95.9 
August 108.3 
September 174.2 
October 101.3 
November 43.7 
December 116.6 
Total 1,444.0 

  
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 2018. 
 
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 2018. 
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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 RCR will 
continue along with minimization of the potable water use ie clear well water will be used to spray 
down the clarifiers instead of potable water. 
 
There were no major plant improvements in 2018.    
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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 
phosphours 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.   
 
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 phosphours 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. 
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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.   

 
Figure 10 

Total Phosphorus Levels 2007-2018 
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Figure 11 
Ortho Phosphorus Levels 2007-2018 
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Figure 12 
Days over Limit 2007-2018 
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12.0 ASSESSMENT SUMMARY 
 
The plant has produced high quality effluent with BOD5 normally below the regulated limit of 45 mg/l 
and for all but two instances, the results were less than 2 mg/L (on January 4th, BOD was measured at 
4.7 mg/L and on August 16th, BOD was measured at 4.1 mg/L).  TSS was less than laboratory 
detection limit for all but two samples (on January 4th and February 2nd, TSS was measured at 4.0 and 
mg/L).  Both TSS and BOD were below the MSR limits.   
 
Nitrogen (ammonia-n, nitrate-n and nitrite-n) results indicate that the plant functioned well again in 
2018.   
 
Generally, elevated coliform levels in the effluent did coincide with elevated levels found in Elk River at 
the outfall; however the levels in the down-stream sample was less than the up-stream sample on the 
same day.   High levels of TSS were found in Elk River on March 28th and April 11th.  The levels in the 
effluent were below laboratory detection limits on same days.  Elevated levels of nitrate were also 
found in the Elk River on two occasions and low levels were found in the effluent on the same days.  
There does not appear to be any adverse impacts to the Elk River from the effluent discharged.   
 
The results for coliforms exceeded the discharge limits on January 4th and March 21st and the result 
for ortho phosphorus exceeded the discharge limits on March 21st.  All the remaining parameters were 
below the discharge limits for 2018.   
 

Figure 13 
Total Flow and Phosphorus Levels 
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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.   
 
A new subdivision has been approved and is currently under construction (Timberlanding).  A capacity 
report from Urban Systems has been 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).  The second phase includes the remaining 21 single family lots and 2 multifamily lots, 
each with a maximum density of approximately 56 units.  Please note the first phase also includes 4 
infill lots on Lower Timberline Crescent. 
 
Analysis shows capacity in the WWTP for the first phase of development but likely an increase to the 
maximum allowable daily discharge will be required for 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 1760m³.  In order to utilize this capacity, a license amendment to increase the 
maximum daily flow from 1280 m³ to 1760 m³ will be required.  The facility operators will have to 
monitor flows closely and ensure this application happens in a timely fashion. 
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Flow* 2011 2012 2013 2014 2015 2016 2017 2018 2019
(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)

Griz Inn 1136 45 51.1 51.1 51.1 51.1 51.1 51.1 51.1 51.1 51.1
Wolf's Den 318 42 13.4 13.4 13.4 13.4 13.4 13.4 13.4 13.4 13.4
Cornerstone 1136 26 29.5 29.5 29.5 29.5 29.5 29.5 29.5 29.5 29.5
Timberline Condos 1022 58 59.3 59.3 59.3 59.3 59.3 59.3 59.3 59.3 59.3
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
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

Subtotal 246 250.1 250.1 250.1 250.1 250.1 250.1 250.1 250.1 250.1

Flow* 2011 2012 2013 2014 2015 2016 2017 2018 2019
(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)

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

Subtotal 379.5 386.0 386.0 386.0 386.0 386.0 386.0 386.0 408.8 408.8

Flow* 2011 2012 2013 2014 2015 2016 2017 2018 2019
(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)

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

Subtotal 327 269.5 269.5 269.5 269.5 269.5 269.5 269.5 269.5 276.4

Flow* Population 2011 2012 2013 2014 2015 2016 2017 2018 2019
(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)

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

Flow* Area 2011 2012 2013 2014 2015 2016 2017 2018 2019
(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)

Lizard Creek - Dining 97 54.7 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
Kelseys - Dining 97 204.4 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
Daylodge - Dining 97 358.6 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
Mean Bean 97 26.8 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
Powder House Inn 97 232.2 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

Subtotal 1439 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
989 (actual) 811***(actual) 1181 (actual) 1036 (actual) 1058 (actual) 844 (actual) 1095 (actual) 687  (actual) 1102.6  (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

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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* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2035300-1

L2035300-2

L2035300-3

L2035300-4

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

HB on 13-DEC-17 @ 14:00

HB on 13-DEC-17 @ 14:15

HB on 13-DEC-17 @ 14:30

HB on 13-DEC-17 @ 14:45

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 (BC codes) and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 (BC codes) and Sum of NO2/NO3

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L

15-DEC-17

15-DEC-17

15-DEC-17

14-DEC-17
18-DEC-17
14-DEC-17

14-DEC-17
14-DEC-17
15-DEC-17
15-DEC-17
14-DEC-17
16-DEC-17
18-DEC-17
14-DEC-17

15-DEC-17

18-DEC-17

15-DEC-17

14-DEC-17
15-DEC-17
14-DEC-17
16-DEC-17
18-DEC-17
14-DEC-17

15-DEC-17

18-DEC-17

15-DEC-17

14-DEC-17
15-DEC-17
14-DEC-17
16-DEC-17
18-DEC-17

72
114
7.83

<0.050
<2.0
15

0.399
<1

0.430
<3.0
7.88

31.5

31.5

<0.050

<0.050
<0.010

7
<0.020
<3.0
8.32

1.87

1.87

<0.010

<0.050
0.014

<1
<0.020
<3.0

Nitrate (as N)

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate (as N)

Nitrate+Nitrite

Nitrite in Water by IC

70
6.0
0.10

0.050
2.0
10

0.010
1

0.020
3.0
0.10

0.10

0.11

0.050

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

R3916764
R3916119
R3913876

R3913494
R3916764
R3914319
R3913925
R3914265
R3914585
R3916119
R3913876

R3914494

R3914494

R3913494
R3913925
R3914265
R3914585
R3916119
R3913876

R3914494

R3914494

R3913494
R3913925
R3914265
R3914585
R3916119
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L2035300-4

L2035300-5

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

HB on 13-DEC-17 @ 14:45

HB on 13-DEC-17 @ 15:00

Sampled By:

Sampled By:

WATER

WATER

NO2, NO3 (BC codes) and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 (BC codes) and Sum of NO2/NO3

pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

15-DEC-17

14-DEC-17

15-DEC-17

18-DEC-17

15-DEC-17

14-DEC-17
15-DEC-17
14-DEC-17
16-DEC-17
18-DEC-17
14-DEC-17

15-DEC-17

18-DEC-17

15-DEC-17

8.06

0.331

0.331

<0.010

<0.050
<0.010

32
<0.020
<3.0
8.31

1.90

1.90

<0.010

Nitrate (as N)

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate (as N)

Nitrate+Nitrite

Nitrite in Water by IC

0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

Matrix:

Matrix:

R3913876

R3914494

R3914494

R3913494
R3913925
R3914265
R3914585
R3916119
R3913876

R3914494

R3914494



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-BC-IC-CL

NO3-BC-IC-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate (as N)

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids
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4PAGE of

FARUC - WINTER 2017 EMS WEEK 1

This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

This analysis is carried out using procedures adapted from EPA Method 300.0 "Determination of Inorganic Anions by Ion Chromatography". Nitrite is 
detected by UV absorbance.

This analysis is carried out using procedures adapted from EPA Method 300.0 "Determination of Inorganic Anions by Ion Chromatography". Nitrate is 
detected by UV absorbance.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLHC

MS-B

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

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.0

EPA 300.0

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Version:  FINAL   
5
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2038730-1

L2038730-2

L2038730-3

L2038730-4

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTEAM

ELKRIVER OUTFALL

HB on 20-DEC-17 @ 14:00

HB on 20-DEC-17 @ 14:15

HB on 20-DEC-17 @ 14:30

HB on 20-DEC-17 @ 14:45

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 (BC codes) and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 (BC codes) and Sum of NO2/NO3

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L

29-DEC-17

29-DEC-17

29-DEC-17

22-DEC-17
27-DEC-17
23-DEC-17

30-DEC-17
22-DEC-17
02-JAN-18
23-DEC-17
22-DEC-17
30-DEC-17
27-DEC-17
23-DEC-17

22-DEC-17

02-JAN-18

22-DEC-17

30-DEC-17
23-DEC-17
22-DEC-17
30-DEC-17
27-DEC-17
23-DEC-17

22-DEC-17

02-JAN-18

22-DEC-17

30-DEC-17
23-DEC-17
22-DEC-17
30-DEC-17
27-DEC-17

153
248
7.81

<0.050
<2.0
<10

0.325
1

0.337
<3.0
8.08

35.7

35.7

<0.050

<0.050
0.023

<1
<0.020
<3.0
8.51

1.98

1.98

<0.010

<0.050
0.025

<1
0.026
<3.0

Nitrate (as N)

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate (as N)

Nitrate+Nitrite

Nitrite in Water by IC

75
9.0
0.10

0.050
2.0
10

0.010
1

0.020
3.0
0.10

0.10

0.11

0.050

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

R3921889
R3922275
R3919263

R3925667
R3921889
R3928227
R3918968
R3923816
R3925591
R3922275
R3919263

R3927009

R3927009

R3925667
R3918968
R3923816
R3925591
R3922275
R3919263

R3927009

R3927009

R3925667
R3918968
R3923816
R3925591
R3922275
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2038730-4

L2038730-5

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

HB on 20-DEC-17 @ 14:45

HB on 20-DEC-17 @ 15:00

Sampled By:

Sampled By:

WATER

WATER

NO2, NO3 (BC codes) and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 (BC codes) and Sum of NO2/NO3

pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

29-DEC-17

23-DEC-17

22-DEC-17

02-JAN-18

22-DEC-17

30-DEC-17
23-DEC-17
22-DEC-17
30-DEC-17
27-DEC-17
23-DEC-17

22-DEC-17

02-JAN-18

22-DEC-17

8.46

2.63

2.63

<0.010

<0.050
<0.010

1
<0.020

4.7
8.44

2.03

2.03

<0.010

Nitrate (as N)

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate (as N)

Nitrate+Nitrite

Nitrite in Water by IC

0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

Matrix:

Matrix:

R3919263

R3927009

R3927009

R3925667
R3918968
R3923816
R3925591
R3922275
R3919263

R3927009

R3927009



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-BC-IC-CL

NO3-BC-IC-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate (as N)

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2038730 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

This analysis is carried out using procedures adapted from EPA Method 300.0 "Determination of Inorganic Anions by Ion Chromatography". Nitrite is 
detected by UV absorbance.

This analysis is carried out using procedures adapted from EPA Method 300.0 "Determination of Inorganic Anions by Ion Chromatography". Nitrate is 
detected by UV absorbance.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLHC

MS-B

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

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier Key:

Qualifiers  for Sample Submission Listed:

EXTEMP10
EHR

11C - Samples Received with temperature >10 Degrees C
FCC - Exceeded Recommended Holding Time prior to receipt at the lab.

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.0

EPA 300.0

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Description      Qualifier      

Matrix 

Test Method References:            

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2039659-1

L2039659-2

L2039659-3

L2039659-4

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

HB on 27-DEC-17 @ 14:00

HB on 27-DEC-17 @ 14:15

HB on 27-DEC-17 @ 14:30

HB on 27-DEC-17 @ 14:45

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 (BC codes) and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 (BC codes) and Sum of NO2/NO3

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L

02-JAN-18

02-JAN-18

02-JAN-18

29-DEC-17
02-JAN-18
29-DEC-17

30-DEC-17
29-DEC-17
05-JAN-18
29-DEC-17
28-DEC-17
03-JAN-18
02-JAN-18
29-DEC-17

03-JAN-18

03-JAN-18

28-DEC-17

30-DEC-17
29-DEC-17
28-DEC-17
03-JAN-18
02-JAN-18
29-DEC-17

28-DEC-17

02-JAN-18

28-DEC-17

30-DEC-17
29-DEC-17
28-DEC-17
03-JAN-18
02-JAN-18

267
380
7.93

<0.050
<2.0
16

0.173
64

0.213
<3.0
8.20

45.0

45.0

<0.010

<0.050
<0.010

1
<0.020
<3.0
7.68

2.03

2.03

<0.010

<0.050
0.091

21
0.114
4.0

Nitrate (as N)

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate (as N)

Nitrate+Nitrite

Nitrite in Water by IC

2.0
15

0.10

0.050
2.0
10

0.010
1

0.020
3.0
0.10

0.10

0.10

0.010

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

HTD

R3928698
R3928051
R3925307

R3925667
R3928698
R3929399
R3925095
R3926968
R3928417
R3928051
R3925307

R3927696

R3927696

R3925667
R3925095
R3926968
R3928417
R3928051
R3925307

R3927696

R3927696

R3925667
R3925095
R3926968
R3928417
R3928051
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2039659-4

L2039659-5

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

HB on 27-DEC-17 @ 14:45

HB on 27-DEC-17 @ 15:00

Sampled By:

Sampled By:

WATER

WATER

NO2, NO3 (BC codes) and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 (BC codes) and Sum of NO2/NO3

pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

02-JAN-18

29-DEC-17

28-DEC-17

02-JAN-18

28-DEC-17

30-DEC-17
29-DEC-17
28-DEC-17
03-JAN-18
02-JAN-18
29-DEC-17

28-DEC-17

02-JAN-18

28-DEC-17

7.88

21.3

21.3

0.013

<0.050
<0.010

<1
<0.020

3.3
8.20

1.99

1.99

<0.010

Nitrate (as N)

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate (as N)

Nitrate+Nitrite

Nitrite in Water by IC

0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

Matrix:

Matrix:

R3925307

R3927696

R3927696

R3925667
R3925095
R3926968
R3928417
R3928051
R3925307

R3927696

R3927696



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-BC-IC-CL

NO3-BC-IC-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate (as N)

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

This analysis is carried out using procedures adapted from EPA Method 300.0 "Determination of Inorganic Anions by Ion Chromatography". Nitrite is 
detected by UV absorbance.

This analysis is carried out using procedures adapted from EPA Method 300.0 "Determination of Inorganic Anions by Ion Chromatography". Nitrate is 
detected by UV absorbance.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLHC

HTD

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

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.0

EPA 300.0

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            
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5



Reference Information

L2039659 CONTD....

5PAGE of

FARUC - WINTER 2017 EMS WEEK 3

ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2041935-1

L2041935-2

WWTP INFLUENT

WWTP EFFLUENT

HB on 04-JAN-18 @ 14:00

HB on 04-JAN-18 @ 14:15

Sampled By:

Sampled By:

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

12-JAN-18

05-JAN-18
06-JAN-18
09-JAN-18

08-JAN-18
05-JAN-18
11-JAN-18
07-JAN-18
05-JAN-18
12-JAN-18
06-JAN-18
09-JAN-18

09-JAN-18

10-JAN-18

05-JAN-18

237
306
7.53

0.052
4.7
35

0.362
800

0.626
4.0
7.52

40.6

40.7

0.034

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

75
9.0
0.10

0.050
2.0
10

0.010
100

0.020
3.0
0.10

0.10

0.10

0.010

Matrix:

Matrix:

DLHC

DLHC

DLA

HTD

R3932671
R3929766
R3932366

R3930387
R3932671
R3933275
R3929811
R3930029
R3933945
R3929766
R3932366

R3932016

R3932016



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2041935 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLA

DLHC

HTD

MS-B

Detection Limit adjusted for required dilution

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

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

Test Method References:            

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

CL ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version:  FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

FERNIE ALPINE RESORT UTILITIES CORPORATION
1505 - 17TH AVENUE  SW 
CALGARY  AB  T2T 0E2
PATRICK MAJER

Report Date: 13-JAN-18Workorder: L2041935

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

Water

Water

Water

Water

Water

Water

R3932671

R3933275

R3930029

R3930387

R3932016

R3932016

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

LCS

MB

MS

MB

LCS

MB

LCS

MB

LCS

MB

WG2696522-2

WG2696522-1

WG2697268-3

WG2697268-2

WG2697268-1

WG2697268-4

WG2695072-1

WG2695355-6

WG2695355-5

WG2695774-2

WG2695774-1

WG2695774-2

WG2695774-1

L2041935-2

L2041935-2

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Chemical Oxygen Demand

Chemical Oxygen Demand

Chemical Oxygen Demand

Chemical Oxygen Demand

Coliform Bacteria - Fecal

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

90.4

<2.0

38

99.4

<10

97.2

<1

100.2

<0.050

100.0

<0.010

99.3

<0.020

05-JAN-18

05-JAN-18

11-JAN-18

11-JAN-18

11-JAN-18

11-JAN-18

05-JAN-18

08-JAN-18

08-JAN-18

05-JAN-18

05-JAN-18

05-JAN-18

05-JAN-18

7.3 20

85-115

85-115

70-130

85-115

90-110

90-110

%

mg/L

mg/L

%

mg/L

%

CFU/100mL

%

mg/L

%

mg/L

%

mg/L

2

10

1

0.05

0.01

0.02

35

4



Quality Control Report
Page 2 ofReport Date: 13-JAN-18Workorder: L2041935

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Water

Water

Water

Water

R3933945

R3932366

R3929811

R3929766

Batch

Batch

Batch

Batch

DUP

LCS

LCS

LCS

MB

MB

MB

MS

LCS

DUP

LCS

MB

MS

LCS

MB

WG2697655-7

WG2697655-10

WG2697655-12

WG2697655-2

WG2697655-1

WG2697655-11

WG2697655-9

WG2697655-8

WG2696239-5

WG2694961-3

WG2694961-2

WG2694961-1

WG2694961-4

WG2694789-5

WG2694789-4

L2041935-2

KONELAB_TP

KONELAB_TP

KONELAB_TP

L2041935-2

L2041935-2

L2041935-2

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

pH

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

0.615

91.1

96.8

94.5

<0.020

<0.020

<0.020

N/A

7.02

0.362

109.4

<0.010

N/A

106.2

<3.0

12-JAN-18

12-JAN-18

12-JAN-18

12-JAN-18

12-JAN-18

12-JAN-18

12-JAN-18

12-JAN-18

09-JAN-18

07-JAN-18

07-JAN-18

07-JAN-18

07-JAN-18

06-JAN-18

06-JAN-18

1.7

0.1

20

20

80-120

80-120

80-120

-

6.9-7.1

70-130

-

85-115

mg/L

%

%

%

mg/L

mg/L

mg/L

%

pH

mg/L

%

mg/L

%

%

mg/L

MS-B

MS-B

0.02

0.02

0.02

0.01

3

0.626

0.362

4



Quality Control Report
Page 3 ofReport Date: 13-JAN-18Workorder: L2041935

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

4



Quality Control Report
Page 4 ofReport Date: 13-JAN-18Workorder: L2041935

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Physical Tests

Anions and Nutrients

1
2

2

04-JAN-18 14:00
04-JAN-18 14:15

04-JAN-18 14:15

09-JAN-18 14:00
09-JAN-18 14:00

09-JAN-18 10:42

0.25
0.25

3

120
120

5

pH

Nitrate in Water by IC

EHTR-FM
EHTR-FM

EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes 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 pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2041935 were received on 05-JAN-18 12:00.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Units 

hours
hours

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

4





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

12-JAN-18

Lab Work Order #: L2044250

Date Received:FERNIE ALPINE RESORT UTILITIES 
CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
19-JAN-18 13:26 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Nancy Sonompil, B. Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 403-254-7669

FARUC - WINTER 2017 EMS WEEK 5Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FARUC - WINTER 2017 EMS WEEK 5

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2044250-1

L2044250-2

WWTP INFLUENT

WWTP EFFLUENT

HB on 10-JAN-18 @ 14:00

HB on 10-JAN-18 @ 14:15

Sampled By:

Sampled By:

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

18-JAN-18

12-JAN-18
15-JAN-18
17-JAN-18

12-JAN-18
12-JAN-18
16-JAN-18
13-JAN-18
12-JAN-18
18-JAN-18
15-JAN-18
17-JAN-18

12-JAN-18

15-JAN-18

12-JAN-18

114
136
7.69

<0.050
<2.0
16

0.220
11

0.279
<3.0
7.97

36.6

36.6

<0.050

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

20
9.0
0.10

0.050
2.0
10

0.010
1

0.020
3.0
0.10

0.10

0.11

0.050

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

R3938519
R3937550
R3939206

R3933921
R3938519
R3938193
R3934213
R3934647
R3939283
R3937550
R3939206

R3935319

R3935319



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2044250 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

L2044250-2 FCC - Exceeded Recommended Holding Time prior to receipt at the lab.

Qualifiers for Individual Samples Listed:
Sample Numbe

WWTP EFFLUENT

ALS Test Code Test Description

Client ID       Description     

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

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

Sample Parameter Qualifier Key:

EHR

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Qualifier      

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

Test Method References:            

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version:  FINAL   
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18-JAN-18

Lab Work Order #: L2046540

Date Received:FERNIE ALPINE RESORT UTILITIES 
CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
25-JAN-18 16:58 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Nancy Sonompil, B. Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 403-254-7669

FARUC - WINTER 2017 EMS WEEK 6 HBJob Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FARUC - WINTER 2017 EMS WEEK 6 HB

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2046540-1

L2046540-2

L2046540-3

L2046540-4

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

HB on 17-JAN-18 @ 14:00

HB on 17-JAN-18 @ 14:15

HB on 17-JAN-18 @ 14:30

HB on 17-JAN-18 @ 14:45

Sampled By:

Sampled By:

Sampled By:

Sampled By:

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate and Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate and Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

23-JAN-18

23-JAN-18

23-JAN-18

19-JAN-18
23-JAN-18
25-JAN-18

21-JAN-18
19-JAN-18
21-JAN-18
19-JAN-18
18-JAN-18
18-JAN-18
18-JAN-18
24-JAN-18
23-JAN-18
25-JAN-18

19-JAN-18

21-JAN-18
19-JAN-18
18-JAN-18
18-JAN-18
18-JAN-18
24-JAN-18
23-JAN-18
25-JAN-18

19-JAN-18

21-JAN-18
19-JAN-18
18-JAN-18
18-JAN-18
18-JAN-18
24-JAN-18
23-JAN-18
25-JAN-18

234
254
7.88

<0.050
<2.0
<10

0.079
2

35.1
<0.050
0.099
<3.0
7.97

35.1

<0.050
<0.010

<1
2.01

<0.010
<0.020

3.3
8.32

2.01

<0.050
0.012

2
0.315

<0.010
<0.020

3.3
8.25

Nitrate+Nitrite

Nitrate+Nitrite

75
13

0.10

0.050
2.0
10

0.010
1

0.10
0.050
0.020
3.0
0.10

0.11

0.050
0.010

1
0.020
0.010
0.020
3.0
0.10

0.050

0.050
0.010

1
0.020
0.010
0.020
3.0
0.10

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

DLHC

R3944725
R3944462
R3945124

R3941107
R3944725
R3940320
R3939885
R3939789
R3939685
R3939685
R3944448
R3944462
R3945124

R3941107
R3939885
R3939789
R3939685
R3939685
R3944448
R3944462
R3945124

R3941107
R3939885
R3939789
R3939685
R3939685
R3944448
R3944462
R3945124
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FARUC - WINTER 2017 EMS WEEK 6 HB

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
5

L2046540-4

L2046540-5

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

HB on 17-JAN-18 @ 14:45

HB on 17-JAN-18 @ 15:00

Sampled By:

Sampled By:

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Nitrate and Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate and Nitrite (as N)

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L

23-JAN-18

19-JAN-18

21-JAN-18
19-JAN-18
18-JAN-18
18-JAN-18
18-JAN-18
24-JAN-18
23-JAN-18
25-JAN-18

19-JAN-18

0.315

<0.050
<0.010

1
10.1

<0.050
<0.020

4.0
8.20

10.1

Nitrate+Nitrite

Nitrate+Nitrite

0.050

0.050
0.010

1
0.10
0.050
0.020
3.0
0.10

0.11

Matrix:

Matrix:

DLHC

DLHC

DLHC

R3941107
R3939885
R3939789
R3939685
R3939685
R3944448
R3944462
R3945124



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2046540 CONTD....
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FARUC - WINTER 2017 EMS WEEK 6 HB

This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

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

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   
5



Reference Information
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

29-JAN-18

Lab Work Order #: L2050121

Date Received:FERNIE ALPINE RESORT UTILITIES 
CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
05-FEB-18 16:19 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Nancy Sonompil, B. Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 403-254-7669

FARUC - WINTER 2017 EMS WK #7 FOR #4Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2050121 CONTD....
2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FARUC - WINTER 2017 EMS WK #7 FOR #4

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
5

L2050121-1

L2050121-2

L2050121-3

L2050121-4

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

HB on 25-JAN-18 @ 14:00

HB on 25-JAN-18 @ 14:15

HB on 25-JAN-18 @ 14:30

HB on 25-JAN-18 @ 14:45

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L

04-FEB-18

04-FEB-18

04-FEB-18

30-JAN-18
31-JAN-18
30-JAN-18

01-FEB-18
30-JAN-18
01-FEB-18
30-JAN-18
29-JAN-18
05-FEB-18
31-JAN-18
30-JAN-18

29-JAN-18

30-JAN-18

29-JAN-18

01-FEB-18
30-JAN-18
29-JAN-18
05-FEB-18
31-JAN-18
30-JAN-18

29-JAN-18

29-JAN-18

29-JAN-18

01-FEB-18
30-JAN-18
29-JAN-18
05-FEB-18
31-JAN-18

117
176
8.11

<0.050
<2.0
12

0.090
7

0.097
<3.0
7.98

36.2

36.2

<0.050

<0.050
<0.010

<1
<0.020

4.7
8.35

1.95

1.95

<0.010

<0.050
<0.010

1
<0.020
<3.0

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

75
9.0
0.10

0.050
2.0
10

0.010
1

0.020
3.0
0.10

0.10

0.11

0.050

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

R3954718
R3950008
R3947606

R3950168
R3954718
R3951452
R3947098
R3947315
R3954467
R3950008
R3947606

R3947249

R3947249

R3950168
R3947098
R3947315
R3954467
R3950008
R3947606

R3947249

R3947249

R3950168
R3947098
R3947315
R3954467
R3950008
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FARUC - WINTER 2017 EMS WK #7 FOR #4

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
5

L2050121-4

L2050121-5

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

HB on 25-JAN-18 @ 14:45

HB on 25-JAN-18 @ 15:00

Sampled By:

Sampled By:

WATER

WATER

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

04-FEB-18

30-JAN-18

29-JAN-18

29-JAN-18

29-JAN-18

01-FEB-18
30-JAN-18
29-JAN-18
05-FEB-18
31-JAN-18
30-JAN-18

29-JAN-18

29-JAN-18

29-JAN-18

8.25

1.66

1.66

<0.010

<0.050
<0.010

4
<0.020

4.7
8.36

1.97

1.97

<0.010

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

Matrix:

Matrix:

R3947606

R3947249

R3947249

R3950168
R3947098
R3947315
R3954467
R3950008
R3947606

R3947249

R3947249



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2050121 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLHC

MS-B

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

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier Key:

Qualifiers  for Sample Submission Listed:

EHR
EXTEMP10

Bacteriological, BOD, NO2/NO3, PO4 - Exceeded Recommended Holding Time prior to receipt at the lab.
13C - Samples Received with temperature >10 Degrees C

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Description      Qualifier      

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Test Method References:            

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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02-FEB-18

Lab Work Order #: L2052150

Date Received:FERNIE ALPINE RESORT UTILITIES 
CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
09-FEB-18 16:01 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Nancy Sonompil, B. Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 403-254-7669

FARUC - WINTER 2017 EMS WK # 8 FOR # 5Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FARUC - WINTER 2017 EMS WK # 8 FOR # 5

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2052150-1

L2052150-2

L2052150-3

L2052150-4

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

HUNGRY BAYTALUKE on 01-FEB-18 @ 14:00

HUNGRY BAYTALUKE on 01-FEB-18 @ 14:15

HUNGRY BAYTALUKE on 01-FEB-18 @ 14:30

HUNGRY BAYTALUKE on 01-FEB-18 @ 14:45

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L

08-FEB-18

08-FEB-18

08-FEB-18

02-FEB-18
07-FEB-18
02-FEB-18

08-FEB-18
02-FEB-18
06-FEB-18
03-FEB-18
02-FEB-18
09-FEB-18
07-FEB-18
02-FEB-18

02-FEB-18

05-FEB-18

02-FEB-18

08-FEB-18
03-FEB-18
02-FEB-18
09-FEB-18
07-FEB-18
02-FEB-18

02-FEB-18

05-FEB-18

02-FEB-18

08-FEB-18
03-FEB-18
02-FEB-18
09-FEB-18
07-FEB-18

103
148
8.03

<0.050
<2.0
12

0.196
1

0.225
4.0
8.06

29.2

29.2

<0.050

<0.050
<0.010

1
<0.020

4.0
8.46

1.79

1.79

<0.010

<0.050
0.073

1
0.088
<3.0

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

20
5.0
0.10

0.050
2.0
10

0.010
1

0.020
3.0
0.10

0.10

0.11

0.050

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

R3956914
R3957426
R3954927

R3957532
R3956914
R3956616
R3953309
R3953271
R3958170
R3957426
R3954927

R3954569

R3954569

R3957532
R3953309
R3953271
R3958170
R3957426
R3954927

R3954569

R3954569

R3957532
R3953309
R3953271
R3958170
R3957426
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FARUC - WINTER 2017 EMS WK # 8 FOR # 5

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
5

L2052150-4

L2052150-5

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

HUNGRY BAYTALUKE on 01-FEB-18 @ 14:45

HUNGRY BAYTALUKE on 01-FEB-18 @ 15:00

Sampled By:

Sampled By:

WATER

WATER

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

08-FEB-18

02-FEB-18

02-FEB-18

05-FEB-18

02-FEB-18

08-FEB-18
03-FEB-18
02-FEB-18
09-FEB-18
07-FEB-18
02-FEB-18

02-FEB-18

05-FEB-18

02-FEB-18

8.28

9.09

9.09

<0.010

<0.050
<0.010

5
<0.020

4.7
8.45

1.83

1.83

<0.010

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

Matrix:

Matrix:

R3954927

R3954569

R3954569

R3957532
R3953309
R3953271
R3958170
R3957426
R3954927

R3954569

R3954569



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2052150 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

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

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

15-MAR-18

Lab Work Order #: L2068142
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CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
21-MAR-18 16:48 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Nancy Sonompil, B. Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 403-254-7669

FARUC - SPRING 2018 EMS WK #1Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FARUC - SPRING 2018 EMS WK #1

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
5

L2068142-1

L2068142-2

L2068142-3

L2068142-4

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM 

ELKRIVER OUTFALL

HB on 14-MAR-18 @ 14:00

HB on 14-MAR-18 @ 14:15

HB on 14-MAR-18 @ 14:30

HB on 14-MAR-18 @ 14:45

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L

16-MAR-18

16-MAR-18

16-MAR-18

16-MAR-18
19-MAR-18
15-MAR-18

19-MAR-18
16-MAR-18
19-MAR-18
16-MAR-18
15-MAR-18
17-MAR-18
19-MAR-18
15-MAR-18

15-MAR-18

16-MAR-18

15-MAR-18

19-MAR-18
16-MAR-18
15-MAR-18
17-MAR-18
19-MAR-18
15-MAR-18

15-MAR-18

16-MAR-18

15-MAR-18

19-MAR-18
16-MAR-18
15-MAR-18
17-MAR-18
19-MAR-18

99
238
8.00

<0.050
<2.0
<10

0.270
2

0.282
<3.0
8.04

35.0

35.0

<0.050

<0.050
<0.010

3
<0.020

5.7
8.40

1.89

1.89

<0.010

<0.050
0.172

<1
0.175
<3.0

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

75
8.0
0.10

0.050
2.0
10

0.010
1

0.020
3.0
0.10

0.10

0.11

0.050

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

R3993069
R3990449
R3986687

R3988309
R3993069
R3988308
R3987001
R3986837
R3987271
R3990449
R3986687

R3986720

R3986720

R3988309
R3987001
R3986837
R3987271
R3990449
R3986687

R3986720

R3986720

R3988309
R3987001
R3986837
R3987271
R3990449
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2068142-4

L2068142-5

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

HB on 14-MAR-18 @ 14:45

HB on 14-MAR-18 @ 15:00

Sampled By:

Sampled By:

WATER

WATER

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

16-MAR-18

15-MAR-18

15-MAR-18

16-MAR-18

15-MAR-18

19-MAR-18
16-MAR-18
15-MAR-18
17-MAR-18
19-MAR-18
15-MAR-18

15-MAR-18

16-MAR-18

15-MAR-18

8.27

14.8

14.8

<0.010

<0.050
<0.010

<1
<0.020

5.0
8.42

1.91

1.91

<0.010

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

Matrix:

Matrix:

R3986687

R3986720

R3986720

R3988309
R3987001
R3986837
R3987271
R3990449
R3986687

R3986720

R3986720



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2068142 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLHC

MS-B

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

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Version:
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Client Phone: 403-254-7669

FARUC- SPRING 2018 EMS WK#2Job Reference: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2071001-1

L2071001-2

L2071001-3

L2071001-4

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

HUNGRY BAYTALUKE on 21-MAR-18 @ 14:00

HUNGRY BAYTALUKE on 21-MAR-18 @ 14:15

HUNGRY BAYTALUKE on 21-MAR-18 @ 14:30

HUNGRY BAYTALUKE on 21-MAR-18 @ 14:45

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L

27-MAR-18

27-MAR-18

27-MAR-18

23-MAR-18
26-MAR-18
27-MAR-18

26-MAR-18
23-MAR-18
27-MAR-18
23-MAR-18
22-MAR-18
28-MAR-18
26-MAR-18
27-MAR-18

22-MAR-18

23-MAR-18

22-MAR-18

26-MAR-18
23-MAR-18
22-MAR-18
28-MAR-18
26-MAR-18
27-MAR-18

22-MAR-18

23-MAR-18

22-MAR-18

26-MAR-18
23-MAR-18
22-MAR-18
28-MAR-18
26-MAR-18

93
196
7.87

<0.050
<2.0
17

0.703
800

0.751
<3.0
7.97

14.3

14.3

<0.010

<0.050
<0.010

18
<0.020
<3.0
8.31

2.01

2.01

<0.010

<0.050
0.111

91
0.116
6.0

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

75
10

0.10

0.050
2.0
10

0.050
100

0.020
3.0
0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLA

R3999291
R3996318
R3996929

R3995667
R3999291
R3996940
R3994659
R3994579
R3997798
R3996318
R3996929

R3994246

R3994246

R3995667
R3994659
R3994579
R3997798
R3996318
R3996929

R3994246

R3994246

R3995667
R3994659
R3994579
R3997798
R3996318
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 
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FARUC- SPRING 2018 EMS WK#2

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2071001-4

L2071001-5

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

HUNGRY BAYTALUKE on 21-MAR-18 @ 14:45

HUNGRY BAYTALUKE on 21-MAR-18 @ 15:00

Sampled By:

Sampled By:

WATER

WATER

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

27-MAR-18

27-MAR-18

22-MAR-18

23-MAR-18

22-MAR-18

26-MAR-18
23-MAR-18
22-MAR-18
28-MAR-18
26-MAR-18
27-MAR-18

22-MAR-18

23-MAR-18

22-MAR-18

8.18

2.80

2.80

<0.010

<0.050
<0.010

9
<0.020

3.3
8.32

2.03

2.03

<0.010

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

Matrix:

Matrix:

R3996929

R3994246

R3994246

R3995667
R3994659
R3994579
R3997798
R3996318
R3996929

R3994246

R3994246



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2071001 CONTD....

4PAGE of

FARUC- SPRING 2018 EMS WK#2

This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLA

DLHC

MS-B

Detection Limit adjusted for required dilution

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

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Lab Work Order #: L2073990

Date Received:FERNIE ALPINE RESORT UTILITIES 
CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
06-APR-18 15:42 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Nancy Sonompil, B. Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 403-254-7669

FARUC - SPRING 2018 EMS WK #3Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FARUC - SPRING 2018 EMS WK #3

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2073990-1

L2073990-2

L2073990-3

L2073990-4

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUFALL 

HB on 28-MAR-18 @ 14:00

HB on 28-MAR-18 @ 14:15

HB on 28-MAR-18 @ 14:30

HB on 28-MAR-18 @ 14:45

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L

04-APR-18

04-APR-18

04-APR-18

29-MAR-18
03-APR-18
06-APR-18

02-APR-18
29-MAR-18
02-APR-18
31-MAR-18
29-MAR-18
05-APR-18
03-APR-18
06-APR-18

02-APR-18

02-APR-18

29-MAR-18

02-APR-18
31-MAR-18
29-MAR-18
05-APR-18
03-APR-18
06-APR-18

29-MAR-18

02-APR-18

29-MAR-18

02-APR-18
31-MAR-18
29-MAR-18
05-APR-18
03-APR-18

97
113
7.51

<0.050
<2.0
13

0.485
48

0.537
<3.0
7.64

34.2

34.2

<0.010

<0.050
<0.010

5
<0.020

4.7
8.25

2.09

2.09

<0.010

<0.050
0.071

21
0.086
13.3

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

20
8.0
0.10

0.050
2.0
10

0.010
1

0.020
3.0
0.10

0.10

0.10

0.010

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

DLHC

HTD

R4004519
R4004697
R4006171

R4002475
R4004519
R4003550
R4000713
R4000574
R4005480
R4004697
R4006171

R4001868

R4001868

R4002475
R4000713
R4000574
R4005480
R4004697
R4006171

R4001868

R4001868

R4002475
R4000713
R4000574
R4005480
R4004697
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of
FARUC - SPRING 2018 EMS WK #3

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2073990-4

L2073990-5

ELKRIVER OUFALL 

ELKRIVER DOWNSTREAM

HB on 28-MAR-18 @ 14:45

HB on 28-MAR-18 @ 15:00

Sampled By:

Sampled By:

WATER

WATER

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

04-APR-18

06-APR-18

29-MAR-18

02-APR-18

29-MAR-18

02-APR-18
31-MAR-18
29-MAR-18
05-APR-18
03-APR-18
06-APR-18

29-MAR-18

02-APR-18

29-MAR-18

8.05

5.95

5.95

<0.010

<0.050
<0.010

4
<0.020

3.3
8.25

2.16

2.16

<0.010

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

Matrix:

Matrix:

R4006171

R4001868

R4001868

R4002475
R4000713
R4000574
R4005480
R4004697
R4006171

R4001868

R4001868



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLHC

HTD

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

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Version:
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2076246-1

L2076246-2

L2076246-3

L2076246-4

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

HB on 04-APR-18 @ 14:00

HB on 04-APR-18 @ 14:15

HB on 04-APR-18 @ 14:30

HB on 04-APR-18 @ 14:45

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L

09-APR-18

09-APR-18

09-APR-18

05-APR-18
10-APR-18
10-APR-18

09-APR-18
05-APR-18
10-APR-18
06-APR-18
05-APR-18
10-APR-18
10-APR-18
10-APR-18

06-APR-18

07-APR-18

06-APR-18

09-APR-18
06-APR-18
05-APR-18
10-APR-18
10-APR-18
10-APR-18

06-APR-18

07-APR-18

06-APR-18

09-APR-18
06-APR-18
05-APR-18
10-APR-18
10-APR-18

143
194
8.16

<0.050
<2.0
16

0.184
<1

0.207
<3.0
8.06

34.4

34.5

0.075

<0.050
<0.010

<1
<0.020

3.0
8.38

2.20

2.20

<0.010

<0.050
0.182

5
0.220
<3.0

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

75
10

0.10

0.050
2.0
10

0.010
1

0.020
3.0
0.10

0.10

0.11

0.050

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

R4007837
R4008391
R4008242

R4007177
R4007837
R4008025
R4005998
R4006381
R4007717
R4008391
R4008242

R4006388

R4006388

R4007177
R4005998
R4006381
R4007717
R4008391
R4008242

R4006388

R4006388

R4007177
R4005998
R4006381
R4007717
R4008391
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FARUC-SPRING 2018 EMS WK #4

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2076246-4

L2076246-5

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

HB on 04-APR-18 @ 14:45

HB on 04-APR-18 @ 15:00

Sampled By:

Sampled By:

WATER

WATER

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

09-APR-18

10-APR-18

06-APR-18

07-APR-18

06-APR-18

09-APR-18
06-APR-18
05-APR-18
10-APR-18
10-APR-18
10-APR-18

06-APR-18

07-APR-18

06-APR-18

8.04

34.6

34.6

<0.050

<0.050
<0.010

<1
<0.020

3.0
8.40

2.27

2.27

<0.010

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.10

0.10

0.11

0.050

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

Matrix:

Matrix:

DLHC

DLHC

R4008242

R4006388

R4006388

R4007177
R4005998
R4006381
R4007717
R4008391
R4008242

R4006388

R4006388



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2076246 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

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

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version:  FINAL   
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

12-APR-18

Lab Work Order #: L2079242

Date Received:FERNIE ALPINE RESORT UTILITIES 
CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
19-APR-18 14:37 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Nancy Sonompil, B. Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 403-254-7669

FARUC-SPRING 2018 EMS WK #5Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FARUC-SPRING 2018 EMS WK #5

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
5

L2079242-1

L2079242-2

L2079242-3

L2079242-4

WWTP INFLUENT 

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

HUNGRY BAYTALUKE on 11-APR-18 @ 14:00

HUNGRY BAYTALUKE on 11-APR-18 @ 14:15

HUNGRY BAYTALUKE on 11-APR-18 @ 14:30

HUNGRY BAYTALUKE on 11-APR-18 @ 14:45

Sampled By:

Sampled By:

Sampled By:

Sampled By:

Water

Water

Water

Water

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L

16-APR-18

16-APR-18

16-APR-18

12-APR-18
16-APR-18
18-APR-18

13-APR-18
12-APR-18
17-APR-18
13-APR-18
12-APR-18
17-APR-18
16-APR-18
18-APR-18

12-APR-18

13-APR-18

12-APR-18

13-APR-18
13-APR-18
12-APR-18
17-APR-18
16-APR-18
18-APR-18

12-APR-18

13-APR-18

12-APR-18

13-APR-18
13-APR-18
12-APR-18
17-APR-18
16-APR-18

37
66.3
7.97

<0.050
<2.0
<10

0.205
1

0.223
<3.0
8.08

25.3

25.3

<0.050

<0.050
<0.010

11
<0.020

7.7
8.37

1.73

1.73

<0.010

<0.050
0.010

3
0.023
11.0

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

20
3.0
0.10

0.050
2.0
10

0.010
1

0.020
3.0
0.10

0.10

0.11

0.050

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0

Matrix:

Matrix:

Matrix:

Matrix:

BODP

DLHC

DLHC

R4016108
R4015866
R4017285

R4014117
R4016108
R4016385
R4010289
R4011171
R4015970
R4015866
R4017285

R4010335

R4010335

R4014117
R4010289
R4011171
R4015970
R4015866
R4017285

R4010335

R4010335

R4014117
R4010289
R4011171
R4015970
R4015866
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FARUC-SPRING 2018 EMS WK #5

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
5

L2079242-4

L2079242-5

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

HUNGRY BAYTALUKE on 11-APR-18 @ 14:45

HUNGRY BAYTALUKE on 11-APR-18 @ 15:00

Sampled By:

Sampled By:

Water

Water

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

16-APR-18

18-APR-18

12-APR-18

13-APR-18

12-APR-18

13-APR-18
13-APR-18
12-APR-18
17-APR-18
16-APR-18
18-APR-18

12-APR-18

13-APR-18

12-APR-18

8.22

0.232

0.232

<0.010

<0.050
<0.010

22
<0.020

9.0
8.34

1.87

1.87

<0.010

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

Matrix:

Matrix:

R4017285

R4010335

R4010335

R4014117
R4010289
R4011171
R4015970
R4015866
R4017285

R4010335

R4010335



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2079242 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

BODP

DLHC

RRQC

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

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

Refer to report remarks for information regarding this QC result.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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19-APR-18

Lab Work Order #: L2082258

Date Received:FERNIE ALPINE RESORT UTILITIES 
CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
24-APR-18 17:28 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Nancy Sonompil, B. Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 403-254-7669

FARUC - SPRING 2018 EMS WK #6Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FARUC - SPRING 2018 EMS WK #6

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
5

L2082258-1

L2082258-2

L2082258-3

L2082258-4

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

Hungry Baytaluke on 18-APR-18 @ 14:00

Hungry Baytaluke on 18-APR-18 @ 14:15

Hungry Baytaluke on 18-APR-18 @ 14:30

Hungry Baytaluke on 18-APR-18 @ 14:45

Sampled By:

Sampled By:

Sampled By:

Sampled By:

Water

Water

Water

Water

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L

23-APR-18

23-APR-18

23-APR-18

19-APR-18
23-APR-18
23-APR-18

23-APR-18
19-APR-18
23-APR-18
20-APR-18
19-APR-18
24-APR-18
23-APR-18
23-APR-18

19-APR-18

20-APR-18

19-APR-18

23-APR-18
20-APR-18
19-APR-18
24-APR-18
23-APR-18
23-APR-18

19-APR-18

20-APR-18

19-APR-18

23-APR-18
20-APR-18
19-APR-18
24-APR-18
23-APR-18

28.9
45.3
8.17

<0.050
<2.0
<10

0.220
17

0.248
<3.0
8.27

11.4

11.4

<0.010

<0.050
<0.010

1
<0.020

5.3
8.38

1.57

1.57

<0.010

<0.050
0.013

30
0.022
6.7

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

6.0
3.0
0.10

0.050
2.0
10

0.010
1

0.020
3.0
0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0

Matrix:

Matrix:

Matrix:

Matrix:

DLHC R4022290
R4022078
R4021864

R4021168
R4022290
R4021818
R4018218
R4018303
R4022111
R4022078
R4021864

R4018067

R4018067

R4021168
R4018218
R4018303
R4022111
R4022078
R4021864

R4018067

R4018067

R4021168
R4018218
R4018303
R4022111
R4022078
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2082258-4

L2082258-5

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

Hungry Baytaluke on 18-APR-18 @ 14:45

Hungry Baytaluke on 18-APR-18 @ 15:00

Sampled By:

Sampled By:

Water

Water

NO2, NO3 and Sum of NO2/NO3

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

pH

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

23-APR-18

23-APR-18

19-APR-18

20-APR-18

19-APR-18

23-APR-18
20-APR-18
19-APR-18
24-APR-18
23-APR-18
23-APR-18

19-APR-18

20-APR-18

19-APR-18

8.28

0.199

0.199

<0.010

<0.050
<0.010

2
<0.020

7.3
8.38

1.73

1.73

<0.010

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.10

0.020

0.050

0.010

0.050
0.010

1
0.020
3.0
0.10

0.020

0.050

0.010

Matrix:

Matrix:

R4021864

R4018067

R4018067

R4021168
R4018218
R4018303
R4022111
R4022078
R4021864

R4018067

R4018067



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2082258 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

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

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

06-DEC-18

Lab Work Order #: L2206878

Date Received:FERNIE ALPINE RESORT UTILITIES 
CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
19-DEC-18 13:46 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Nancy Sonompil, B. Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 403-254-7669

FARUC - FALL 2018 EMS WK #1Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2206878 CONTD....
2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2206878-1

L2206878-2

L2206878-3

L2206878-4

L2206878-5

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

HB on 05-DEC-18 @ 14:00

HB on 05-DEC-18 @ 14:15

HB on 05-DEC-18 @ 14:30

HB on 05-DEC-18 @ 14:45

HB on 05-DEC-18 @ 15:00

Sampled By:

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrate and Nitrite (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrate and Nitrite (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrate and Nitrite (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
mg/L
pH

07-DEC-18
11-DEC-18
10-DEC-18

13-DEC-18
07-DEC-18
10-DEC-18
09-DEC-18
06-DEC-18
07-DEC-18
11-DEC-18
07-DEC-18
18-DEC-18
11-DEC-18
10-DEC-18

13-DEC-18
09-DEC-18
06-DEC-18
07-DEC-18
11-DEC-18
07-DEC-18
18-DEC-18
11-DEC-18
10-DEC-18

13-DEC-18
09-DEC-18
06-DEC-18
07-DEC-18
11-DEC-18
07-DEC-18
18-DEC-18
11-DEC-18
10-DEC-18

42
66.7
7.89

<0.050
<2.0
<10

0.132
<1

21.4
21.4
0.021

<0.0050
<3.0
8.22

<0.050
0.0111

<1
1.68
1.68

<0.010
<0.0050

<3.0
8.44

<0.050
0.0370

5
2.52
2.52

<0.010
<0.0050

<3.0
8.34

20
3.0
0.10

0.050
2.0
10

0.050
1

0.020
0.050
0.010
0.0050

3.0
0.10

0.050
0.0050

1
0.020
0.050
0.010
0.0050

3.0
0.10

0.050
0.0050

1
0.020
0.050
0.010
0.0050

3.0
0.10

Matrix:

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

HTD

RRV

HTD

RRV

HTD

RRV

R4392847
R4393639
R4389590

R4393652
R4392847
R4389749
R4384278
R4382187
R4388287

R4388287
R4400354
R4393639
R4389590

R4393652
R4384278
R4382187
R4388287

R4388287
R4400354
R4393639
R4389590

R4393652
R4384278
R4382187
R4388287

R4388287
R4400354
R4393639
R4389590
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2206878-5 ELKRIVER DOWNSTREAM
HB on 05-DEC-18 @ 15:00Sampled By:

WATER
   Miscellaneous Parameters

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrate and Nitrite (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
mg/L
pH

13-DEC-18
09-DEC-18
06-DEC-18
07-DEC-18
11-DEC-18
07-DEC-18
18-DEC-18
11-DEC-18
10-DEC-18

<0.050
0.0099

<1
1.66
1.66

<0.010
<0.0050

4.0
8.43

0.050
0.0050

1
0.020
0.050
0.010
0.0050

3.0
0.10

Matrix:

HTD

RRV

R4393652
R4384278
R4382187
R4388287

R4388287
R4400354
R4393639
R4389590



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

PH-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2206878 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLHC

HTD

RRV

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

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Reported Result Verified By Repeat Analysis

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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13-DEC-18

Lab Work Order #: L2209949

Date Received:FERNIE ALPINE RESORT UTILITIES 
CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
28-DEC-18 10:57 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Nancy Sonompil, B. Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 403-254-7669

FARUC - FALL 2018 EMS WEEK #2Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2209949-1

L2209949-2

L2209949-3

L2209949-4

L2209949-5

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

HB on 12-DEC-18 @ 14:00

HB on 12-DEC-18 @ 14:15

HB on 12-DEC-18 @ 14:30

HB on 12-DEC-18 @ 16:45

HB on 12-DEC-18 @ 15:00

Sampled By:

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

13-DEC-18
17-DEC-18
13-DEC-18

20-DEC-18
13-DEC-18
18-DEC-18
15-DEC-18
13-DEC-18
13-DEC-18
13-DEC-18
21-DEC-18
17-DEC-18
13-DEC-18

20-DEC-18
15-DEC-18
13-DEC-18
13-DEC-18
13-DEC-18
21-DEC-18
17-DEC-18
13-DEC-18

20-DEC-18
15-DEC-18
13-DEC-18
13-DEC-18
13-DEC-18
21-DEC-18
17-DEC-18
13-DEC-18

20-DEC-18
15-DEC-18

42
48.0
7.97

<0.050
<2.0
<10

0.152
<1

27.9
<0.050
0.219
<3.0
8.00

0.062
0.0104

<1
2.10

<0.010
<0.0050

4.7
5.56

<0.050
0.0198

11
0.124

<0.010
0.0106
<3.0
4.88

<0.050
0.0198

20
9.0
0.10

0.050
2.0
10

0.0050
1

0.10
0.050
0.0050

3.0
0.10

0.050
0.0050

1
0.020
0.010
0.0050

3.0
0.10

0.050
0.0050

1
0.020
0.010
0.0050

3.0
0.10

0.050
0.0050

Matrix:

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

RRV

RRV

R4401508
R4400807
R4395413

R4405928
R4401508
R4402051
R4396544
R4396156
R4396158
R4396158
R4409788
R4400807
R4395413

R4405928
R4396544
R4396156
R4396158
R4396158
R4409788
R4400807
R4395413

R4405928
R4396544
R4396156
R4396158
R4396158
R4409788
R4400807
R4395413

R4405928
R4396544
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2209949-5 ELKRIVER DOWNSTREAM
HB on 12-DEC-18 @ 15:00Sampled By:

WATER
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

13-DEC-18
13-DEC-18
13-DEC-18
27-DEC-18
17-DEC-18
13-DEC-18

1
2.08

<0.010
<0.0050

<3.0
8.32

1
0.020
0.010
0.0050

3.0
0.10

Matrix:

RCR

R4396156
R4396158
R4396158
R4411807
R4400807
R4395413



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

PH-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2209949 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLHC

RCR

RRV

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

Result Confirmed After Data Review

Reported Result Verified By Repeat Analysis

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   
5
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Version:  FINAL   
5
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20-DEC-18

Lab Work Order #: L2213201

Date Received:FERNIE ALPINE RESORT UTILITIES 
CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
04-JAN-19 14:58 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Nancy Sonompil, B. Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 403-254-7669

ADDITIONAL 02-JAN-19 15:03Comments: 

FARUC - FALL 2018 EMS WK #3Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FARUC - FALL 2018 EMS WK #3

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
5

L2213201-1

L2213201-2

L2213201-3

L2213201-4

L2213201-5

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

HB on 19-DEC-18 @ 14:00

HB on 19-DEC-18 @ 14:15

HB on 19-DEC-18 @ 14:30

HB on 19-DEC-18 @ 14:45

HB on 19-DEC-18 @ 15:00

Sampled By:

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

03-JAN-19

03-JAN-19

03-JAN-19

22-DEC-18
23-DEC-18
24-DEC-18

27-DEC-18
22-DEC-18
28-DEC-18
22-DEC-18
20-DEC-18
20-DEC-18
20-DEC-18
04-JAN-19
23-DEC-18
24-DEC-18

27-DEC-18
22-DEC-18
20-DEC-18
20-DEC-18
20-DEC-18
04-JAN-19
23-DEC-18
24-DEC-18

27-DEC-18
22-DEC-18
20-DEC-18
20-DEC-18
20-DEC-18
04-JAN-19
23-DEC-18
24-DEC-18

27-DEC-18
22-DEC-18

65
98.8
7.72

<0.050
<2.0
<10

0.335
6

21.2
<0.010
0.445
<3.0
8.09

<0.050
<0.0050

3
1.88

<0.010
<0.020
<3.0
8.41

<0.050
0.0220

21
0.170

<0.010
0.028
6.0
8.25

<0.050
<0.0050

20
6.0
0.10

0.050
2.0
10

0.050
1

0.020
0.010
0.020
3.0
0.10

0.050
0.0050

1
0.020
0.010
0.020
3.0
0.10

0.050
0.0050

1
0.020
0.010
0.020
3.0
0.10

0.050
0.0050

Matrix:

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

DLHC

DLHC

R4415949
R4414188
R4414029

R4417495
R4415949
R4419125
R4412127
R4412754
R4412308
R4412308
R4427733
R4414188
R4414029

R4417495
R4412127
R4412754
R4412308
R4412308
R4427733
R4414188
R4414029

R4417495
R4412127
R4412754
R4412308
R4412308
R4427733
R4414188
R4414029

R4417495
R4412127
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2213201-5 ELKRIVER DOWNSTREAM
HB on 19-DEC-18 @ 15:00Sampled By:

WATER
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

03-JAN-19

20-DEC-18
20-DEC-18
20-DEC-18
04-JAN-19
23-DEC-18
24-DEC-18

6
1.73

<0.010
<0.020
<3.0
8.39

1
0.020
0.010
0.020
3.0
0.10

Matrix:
R4412754
R4412308
R4412308
R4427733
R4414188
R4414029



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2213201 CONTD....

4PAGE of

FARUC - FALL 2018 EMS WK #3

This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

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

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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28-DEC-18

Lab Work Order #: L2214870

Date Received:FERNIE ALPINE RESORT UTILITIES 
CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
07-JAN-19 10:25 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Nancy Sonompil, B. Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 403-258-7669

F A R U C - FALL 2018 EMS WK # 4Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2214870-1

L2214870-2

L2214870-3

L2214870-4

L2214870-5

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

KIRKLAND MATCHIM on 27-DEC-18 @ 14:00

KIRKLAND MATCHIM on 27-DEC-18 @ 14:15

KIRKLAND MATCHIM on 27-DEC-18 @ 14:30

KIRKLAND MATCHIM on 27-DEC-18 @ 14:45

KIRKLAND MATCHIM on 27-DEC-18 @ 15:00

Sampled By:

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

28-DEC-18
02-JAN-19
04-JAN-19

03-JAN-19
28-DEC-18
29-DEC-18
29-DEC-18
28-DEC-18
28-DEC-18
28-DEC-18
02-JAN-19
02-JAN-19
04-JAN-19

03-JAN-19
29-DEC-18
28-DEC-18
28-DEC-18
28-DEC-18
02-JAN-19
02-JAN-19
04-JAN-19

03-JAN-19
29-DEC-18
28-DEC-18
28-DEC-18
28-DEC-18
02-JAN-19
02-JAN-19
04-JAN-19

03-JAN-19
29-DEC-18

157
298
7.34

<0.050
<2.0
18

0.262
48

31.3
<0.010
0.335
<3.0
7.83

<0.050
0.0091

<1
1.91

<0.010
<0.0050

<3.0
8.35

<0.050
0.0230

59
0.280

<0.010
0.0180
<3.0
8.20

<0.050
0.0105

75
23

0.10

0.050
2.0
10

0.0050
1

0.020
0.010
0.0050

3.0
0.10

0.050
0.0050

1
0.020
0.010
0.0050

3.0
0.10

0.050
0.0050

1
0.020
0.010
0.0050

3.0
0.10

0.050
0.0050

Matrix:

Matrix:

Matrix:

Matrix:

Matrix:

BODP

DLHC

RRV

RRV

R4425752
R4425290
R4427594

R4427380
R4425752
R4419329
R4418962
R4419159
R4418887
R4418887
R4423468
R4425290
R4427594

R4427380
R4418962
R4419159
R4418887
R4418887
R4423468
R4425290
R4427594

R4427380
R4418962
R4419159
R4418887
R4418887
R4423468
R4425290
R4427594

R4427380
R4418962
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2214870-5 ELKRIVER DOWNSTREAM
KIRKLAND MATCHIM on 27-DEC-18 @ 15:00Sampled By:

WATER
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

28-DEC-18
28-DEC-18
28-DEC-18
02-JAN-19
02-JAN-19
04-JAN-19

<1
1.86

<0.010
<0.0050

<3.0
8.33

1
0.020
0.010
0.0050

3.0
0.10

Matrix:

RRV

R4419159
R4418887
R4418887
R4423468
R4425290
R4427594



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

PH-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2214870 CONTD....
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F A R U C - FALL 2018 EMS WK # 4

This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

BODP

DLHC

RRV

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

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

Reported Result Verified By Repeat Analysis

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

03-JAN-19

Lab Work Order #: L2216097

Date Received:FERNIE ALPINE RESORT UTILITIES 
CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
10-JAN-19 10:28 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Nancy Sonompil, B. Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 403-254-7669

F A R U C - FALL 2018 EMS WK # 5Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
F A R U C - FALL 2018 EMS WK # 5

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2216097-1

L2216097-2

L2216097-3

L2216097-4

L2216097-5

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

ELKRIVER DOWN STREAM

HUNGRY BAYTALUKE on 02-JAN-19 @ 14:00

HUNGRY BAYTALUKE on 02-JAN-19 @ 14:15

HUNGRY BAYTALUKE on 02-JAN-19 @ 14:30

HUNGRY BAYTALUKE on 02-JAN-19 @ 14:45

HUNGRY BAYTALUKE on 02-JAN-19 @ 15:00

Sampled By:

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

05-JAN-19

05-JAN-19

05-JAN-19

04-JAN-19
03-JAN-19
07-JAN-19

07-JAN-19
04-JAN-19
07-JAN-19
04-JAN-19
03-JAN-19
04-JAN-19
04-JAN-19
06-JAN-19
03-JAN-19
07-JAN-19

07-JAN-19
04-JAN-19
03-JAN-19
04-JAN-19
04-JAN-19
06-JAN-19
03-JAN-19
07-JAN-19

07-JAN-19
04-JAN-19
03-JAN-19
04-JAN-19
04-JAN-19
06-JAN-19
03-JAN-19
07-JAN-19

07-JAN-19
04-JAN-19

178
277
7.77

0.092
<2.0
20

0.501
54

35.1
0.109
0.689
3.3
7.90

<0.050
<0.010

<1
1.66

<0.010
<0.020
<3.0
8.34

0.116
0.033

39
1.33
0.041
0.033
<3.0
8.29

<0.050
<0.010

75
15

0.10

0.050
2.0
10

0.010
1

0.10
0.050
0.020
3.0
0.10

0.050
0.010

1
0.020
0.010
0.020
3.0
0.10

0.050
0.010

1
0.020
0.010
0.020
3.0
0.10

0.050
0.010

Matrix:

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

DLHC

RRV

DLHC

DLHC

RRV

R4436287
R4427534
R4432731

R4430507
R4436287
R4431928
R4428652
R4429074
R4429300
R4429300
R4429575
R4427534
R4432731

R4430507
R4428652
R4429074
R4429300
R4429300
R4429575
R4427534
R4432731

R4430507
R4428652
R4429074
R4429300
R4429300
R4429575
R4427534
R4432731

R4430507
R4428652
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2216097-5 ELKRIVER DOWN STREAM
HUNGRY BAYTALUKE on 02-JAN-19 @ 15:00Sampled By:

WATER
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

05-JAN-19

03-JAN-19
04-JAN-19
04-JAN-19
06-JAN-19
03-JAN-19
07-JAN-19

2
1.63

<0.010
<0.020
<3.0
8.34

1
0.020
0.010
0.020
3.0
0.10

Matrix:
R4429074
R4429300
R4429300
R4429575
R4427534
R4432731



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2216097 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLHC

RRV

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

Reported Result Verified By Repeat Analysis

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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10-JAN-19

Lab Work Order #: L2218795

Date Received:FERNIE ALPINE RESORT UTILITIES 
CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
17-JAN-19 15:39 (MT)Report Date:

Version:
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                                                      ____________________________________________ 

Justine Buma-a
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 800-258-7669
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C of C Numbers:
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2218795-1

L2218795-2

L2218795-3

L2218795-4

L2218795-5

WWTP INFLUENT

WWTP EFFLUENT

ELKRIVER UPSTREAM

ELKRIVER OUTFALL

ELKRIVER DOWNSTREAM

HUNGRY BAYTALUKE on 09-JAN-19 @ 14:00

HUNGRY BAYTALUKE on 09-JAN-19 @ 14:15

HUNGRY BAYTALUKE on 09-JAN-19 @ 14:30

HUNGRY BAYTALUKE on 09-JAN-19 @ 14:45

HUNGRY BAYTALUKE on 09-JAN-19 @ 15:00

Sampled By:

Sampled By:

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Chemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)

mg/L
mg/L
pH

mg/L
mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

mg/L
mg/L

16-JAN-19

16-JAN-19

16-JAN-19

10-JAN-19
12-JAN-19
16-JAN-19

15-JAN-19
10-JAN-19
14-JAN-19
11-JAN-19
10-JAN-19
10-JAN-19
10-JAN-19
17-JAN-19
12-JAN-19
16-JAN-19

15-JAN-19
11-JAN-19
10-JAN-19
10-JAN-19
10-JAN-19
17-JAN-19
12-JAN-19
16-JAN-19

15-JAN-19
11-JAN-19
10-JAN-19
10-JAN-19
10-JAN-19
17-JAN-19
12-JAN-19
16-JAN-19

15-JAN-19
11-JAN-19

98
180
7.46

<0.050
<2.0
11

0.113
<1

27.8
<0.050
0.132
<3.0
7.86

<0.050
<0.010

8
1.66

<0.010
<0.020
<3.0
8.31

<0.050
0.012

1
0.049

<0.010
<0.020
<3.0
8.15

<0.050
<0.010

75
9.0
0.10

0.050
2.0
10

0.010
1

0.10
0.050
0.020
3.0
0.10

0.050
0.010

1
0.020
0.010
0.020
3.0
0.10

0.050
0.010

1
0.020
0.010
0.020
3.0
0.10

0.050
0.010

Matrix:

Matrix:

Matrix:

Matrix:

Matrix:

DLHC

DLHC

DLHC

R4448890
R4443411
R4450012

R4449308
R4448890
R4446389
R4441769
R4441760
R4441548
R4441548
R4452507
R4443411
R4450012

R4449308
R4441769
R4441760
R4441548
R4441548
R4452507
R4443411
R4450012

R4449308
R4441769
R4441760
R4441548
R4441548
R4452507
R4443411
R4450012

R4449308
R4441769
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2218795-5 ELKRIVER DOWNSTREAM
HUNGRY BAYTALUKE on 09-JAN-19 @ 15:00Sampled By:

WATER
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

16-JAN-19

10-JAN-19
10-JAN-19
10-JAN-19
17-JAN-19
12-JAN-19
16-JAN-19

5
1.62

<0.010
<0.020
<3.0
8.32

1
0.020
0.010
0.020
3.0
0.10

Matrix:
R4441760
R4441548
R4441548
R4452507
R4443411
R4450012



BOD-BC-CL

COD-T-COL-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Fecal Coliform Count-MF

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2218795 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

The Chemical Oxygen Demand (COD) test is used to estimate the amount of organic matter in the water. The sample is added to COD tubes, which 
contain a premixed volume of reagents. The sample is then heated for two hours on the COD reactor with a strong oxidizing agent, potassium 
dichromate. The COD reagents also contain silver and mercury ions. Silver is used as a catalyst and mercury is used to complex chloride interference. 
Oxidizable organic compounds react, reducing the dichromate ion to green chromic ion. For samples in the 10 - 150 mg/L range the remaining Cr6+ is 
measured colormetrically and a decrease in absorbance at 420 nm is proportional to the COD. Samples with concentrations > 150 mg/L can be diluted 
into the linear range.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLHC

MS-B

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

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 5220 D Colorimetry

APHA 9222D

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FERNIE ALPINE RESORT - MONTHLY EMS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2100515-1

L2100515-2

WWTP INFLUENT

WWTP EFFLUENT

Hungry Baytaluke on 23-MAY-18 @ 14:00

Hungry Baytaluke on 23-MAY-18 @ 15:00

Sampled By:

Sampled By:

Water

Water

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L
mg/L
pH

mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

31-MAY-18

26-MAY-18
29-MAY-18
05-JUN-18

06-JUN-18
26-MAY-18
26-MAY-18
25-MAY-18
01-JUN-18
29-MAY-18
05-JUN-18

26-MAY-18

29-MAY-18

26-MAY-18

62
75.2
8.20

<0.050
<2.0
0.166

1
0.382
<3.0
8.08

35.7

35.7

<0.050

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

20
4.0
0.10

0.050
2.0

0.010
1

0.020
3.0
0.10

0.10

0.11

0.050

Matrix:

Matrix:

DLHC

DLHC

DLHC

DLHC

DLHC

R4064400
R4062473
R4073647

R4072570
R4064400
R4056769
R4057944
R4064323
R4062473
R4073647

R4061674

R4061674



BOD-BC-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PH-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2100515 CONTD....
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FERNIE ALPINE RESORT - MONTHLY EMS

This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

DLHC

MS-B

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

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

CL

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
FERNIE ALPINE RESORT-MONTHLY EMS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2137279-1

L2137279-2

WWTP INFLUENT

WWTP EFFFLUENT

HB on 26-JUL-18 @ 14:00

HB on 26-JUL-18 @ 15:00

Sampled By:

Sampled By:

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L
mg/L
pH

mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

27-JUL-18
01-AUG-18
04-AUG-18

10-AUG-18
27-JUL-18
28-JUL-18
27-JUL-18
01-AUG-18
01-AUG-18
04-AUG-18

27-JUL-18

31-JUL-18

27-JUL-18

86
167
7.86

<0.050
<2.0
0.225

9
0.305
<3.0
7.90

18.1

18.1

<0.010

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

20
5.0
0.10

0.050
2.0

0.0050
1

0.050
3.0
0.10

0.020

0.050

0.010

Matrix:

Matrix:

DLHC

DLHC

DLHC

R4153954
R4154513
R4160231

R4163175
R4153954
R4146467
R4148087
R4154368
R4154513
R4160231

R4151389

R4151389



BOD-BC-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

PH-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2137279 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

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

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2148834-1

L2148834-2

WWTP INFLUENT

WWTP EFFFLUENT

BC on 16-AUG-18 @ 16:15

BC on 16-AUG-18 @ 16:15

Sampled By:

Sampled By:

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids
pH

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L
mg/L
pH

mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
pH

mg/L

mg/L

mg/L

18-AUG-18
23-AUG-18
07-SEP-18

28-AUG-18
18-AUG-18
18-AUG-18
17-AUG-18
24-AUG-18
23-AUG-18
07-SEP-18

31-AUG-18

05-SEP-18

31-AUG-18

149
238
7.77

<0.050
4.1

0.184
6

0.295
<3.0
8.33

17.9

17.9

0.015

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

75
9.0
0.10

0.050
2.0

0.010
1

0.050
3.0
0.10

0.020

0.050

0.010

Matrix:

Matrix:

DLHC

DLHC

BODP

DLHC

DLHC

HTD

HTD

R4181742
R4182478
R4205624

R4189000
R4181742
R4176114
R4176247
R4183425
R4182478
R4205624

R4202629

R4202629



BOD-BC-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

PH-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2148834 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

BODP

DLHC

HTD

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

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

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within hold time.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 9222D

CALCULATION

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

26-OCT-18

Lab Work Order #: L2187829

Date Received:FERNIE ALPINE RESORT UTILITIES 
CORPORATION

1505 - 17TH AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: PATRICK MAJER FINAL   
03-NOV-18 13:14 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Nancy Sonompil, B. Sc.
Account Manager

ADDRESS: 2559 29 Street NE, Calgary, AB T1Y 7B5 Canada | Phone: +1 403 291 9897 | Fax: +1 403 291 0298

Client Phone: 403-254-7669

WASTEWATER-OCTOBER 2018 MONTHLY EMSJob Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
WASTEWATER-OCTOBER 2018 MONTHLY EMS

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
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L2187829-1

L2187829-2

WWTP INFLUENT

WWTP EFFLUENT

BC on 25-OCT-18 @ 14:00

BC on 25-OCT-18 @ 14:15

Sampled By:

Sampled By:

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids
pH

Ammonia, Total (as N)
Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
Nitrate (as N)
Nitrite (as N)
Phosphorus (P)-Total
Total Suspended Solids
pH

mg/L
mg/L
pH

mg/L
mg/L
mg/L

CFU/100mL
mg/L
mg/L
mg/L
mg/L
pH

26-OCT-18
28-OCT-18
30-OCT-18

02-NOV-18
26-OCT-18
27-OCT-18
26-OCT-18
27-OCT-18
27-OCT-18
29-OCT-18
28-OCT-18
30-OCT-18

39
61.0
8.06

<0.050
<2.0
0.269

<1
<2.0
<1.0
0.380
<3.0
8.32

20
3.0
0.10

0.050
2.0

0.0050
1

2.0
1.0

0.0050
3.0
0.10

Matrix:

Matrix:

DLHC

DLHC

DLHC

R4308764
R4307596
R4308559

R4314475
R4308764
R4302291
R4301986
R4305551
R4305551
R4305327
R4307596
R4308559



BOD-BC-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

PH-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Fecal Coliform Count-MF

Ammonia by Fluorescence

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

pH

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2187829 CONTD....
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This analysis is carried out using procedures adapted from APHA Method 5210B - "Biochemical Oxygen Demand (BOD)". All forms of biochemical 
oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the oxygen depletion using a 
dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to dilution. Carbonaceous 
BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

This analysis is carried out using procedures adapted from APHA Method 9222 "Membrane Filter Technique for Members of the Coliform Group". 
Coliform bacteria is enumerated by culturing and colony counting. A known sample volume is filtered through a 0.45 micron membrane filter. The test 
involves an initial 24 hour incubation at 44.5 degrees C of the filter with the appropriate growth medium. This method is specific for thermotolerant 
bacteria (Fecal) and is used for non-turbid water with a low background bacteria level.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society 
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

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.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

pH is determined in the laboratory using a pH electrode. All samples analyzed by this method for pH will have exceeded the 15 minute recommended 
hold time from time of sampling (field analysis is recommended for pH where highly accurate results are needed)

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Dissolved Orthophosphate is determined 
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total suspended solids 
(TSS) are determined by filtering a sample through a glass fibre filter, and by drying the filter at 104 deg. C.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

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

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 9222D

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

APHA 4500 H-Electrode

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Description Qualifier    

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

CL ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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A BINDER

EACH OCCURRENCE -BODILY 

INJURY, 

PROPERTY DAMAGE, 

PERSONAL INJURY $ 2,000,000

CLAIMS MADE OR OCCURRENCE GENERAL AGGREGATE $ 2,000,000

PRODUCTS - Comp/Ops Agg. $ Included

TENANT'S LEGAL LIABILITY $ 500,000

MED EXP (any one person) $ 2,500

NON-OWNED AUTO $ 2,000,000

$

$

B 64019971P $ 2,000,000

BODILY INJURY (Per Person) $

BODILY INJURY (Per Accident) $

PROPERTY DAMAGE $

$

$

$

A BINDER
LIMIT ANY ONE CLAIM/POLICY

AGGREGATE $ 3,000,000

A BINDER EACH CLAIM $ 1,000,000

AGGREGATE EACH POLICY 

PERIOD  (OFF SITE THIRD 

PARTY) $ 1,000,000

1

to mail 0

      

CERTIFICATE OF INSURANCE
BROKER

Toole Peet & Co. Limited

P.O. Box 4650 Station C

This certificate is issued as a matter of information only and confers no

rights upon the certificate holder. This certificate does not amend,

extend or alter the coverage afforded by the policies below.1135 - 17
th

 Avenue SW

Calgary, AB  T2T 5R5

Markel Canada Limited -Certain Lloyd's 

Underwriter's under contract MKL2019001

BROKER'S CLIENT ID:

INSURED'S FULL NAME AND MAILING ADDRESS

COMPANIES AFFORDING COVERAGE

COMPANY A

Environmental Diagnostics Inc. and  Sabau Holdings 

Inc.

#140, 5050 - 106 Ave. SE

Calgary, AB  T2C 5E9

COMPANY C

COMPANY D

Economical Insurance

LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS

TYPE OF INSURANCE POLICY NUMBER

COMPANY B

POLICY EFFECTIVE

DATE (MM/DD/YY)

POLICY EXPIRATION

DATE (MM/DD/YY)

LIMITS OF LIABILITY

COVERAGES
This is to certify that the policies of insurance listed below have been issued to the insured named above for the policy period indicated, notwithstanding any requirement, term or condition of any 

contract or other document with respect to which this certificate may be issued or may pertain.  The insurance afforded by the policies described herein is subject to all the terms, exclusions and 

conditions of such policies.

BODILY INJURY PROPERTY 

DAMAGE COMBINED

        HIRED

3/30/2019COMMERCIAL GENERAL LIABILITY

AUTOMOBILE LIABILITY

CONTRACTUAL LIABILITY

**ALL AUTOMOBILES LEASED IN EXCESS OF 

30 DAYS WHERE THE INSURED IS REQUIRED 

TO PROVIDE INSURANCE

(Specify)

OTHER LIABILITY (SPECIFY)

ENVIRONMENTAL CONSULTING 

PROFESSIONAL (ERRORS AND OMISSIONS) 

LIABILITY-CLAIMS MADE COVERAGE

EXCESS LIABILITY

UMBRELLA FORM

OTHER THAN UMBRELLA FORM

TENANT'S LIABILITY

NON-OWNED AUTOMOBILES

DESCRIBED AUTOMOBILES

ALL OWNED AUTOMOBILES

LEASED AUTOMOBILES

 PRODUCTS AND / OR COMPLETED OPERATIONS

EMPLOYERS' LIABILITY

CROSS LIABILITY

9/18/2018 9/18/2019

3/30/2020

4/20/2020

3/30/2020

4/20/2019

ENVIRONMENTAL IMPAIRMENT  LIABILITY 

(Claims Made) 3/30/2019

DESCRIPTION OF OPERATIONS, LOCATIONS/ AUTOMOBILES/ SPECIAL 

ITEMS
Environmental Diagnostics: Environmental Site 

Assessment, Risk Management Plans, Remedial Action

Plans, Soil and Groundwater Remediation.  Sabau Holdings

Inc.: Holding Company

 
   

CERTIFICATE HOLDER

Should any of the above described policies be cancelled before the 

expiration date thereof, the issuing company will endeavor

days written notice to the certificate holder named

to the left, but failure to mail such notice shall impose no obligation 

or liability of any kind upon the company, its agents or 

representatives
FAX NUMBER

COMPANY

Toole Peet & Co. Limited

DATE

April 16, 2019

  

PRINT NAME INCLUDING POSITION HELD

Erica Shea, Account Manager

To Whom It May Concern

(403) 228-0231 eshea@toolepeet.com

SIGNATURE OF AUTHORIZED REPRESENTATIVE

CANCELLATION

EMAIL ADDRESS

ADDITIONAL INSURED

mailto:eshea@toolepeet.com
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