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1.0 INTRODUCTION 
 
1.1 BACKGROUND 
 
The following annual report for the Wastewater Treatment Plant at Kicking Horse Mountain Resort 
(KHMR) operated by Kicking Horse Mountain Utility Corporation (KHMUC) is compiled in accordance 
with the requirements of the Municipal Sewage Regulation (MSR).  This report summarizes the 
calendar year 2018.   
 
In January 2012 Resorts of the Canadian Rockies (RCR) took over the resort and the plant operations 
and formed KHMUC.  KHMUC has made changes to the way the plant operates, mainly by using a 
spare tank as an equalization tank.  There has been a noticeable difference in plant operations since 
RCR took over and KHMUC was formed.   
 
The resort is an ongoing development currently consisting of a combination of a single family, multi-
family, and rental pool/hotel style facilities.  These contribute to the total loading of the site in addition 
to ski hill use and ancillary services. 
 
1.2 RESORT CONSTRUCTION AND OCCUPANCY 
 
Kicking Horse Mountain Resort is located approximately 13 km from Golden.  The sewage treatment 
plant, which was constructed in 2000, is located adjacent to the resort. The treatment USBF (Upflow 
Sludge Blanket Filtration) technology employed is a modified conventional activated sludge process 
applying an up-flow sludge blanket filtration clarifier.  There are two independent treatment trains that 
are operated in parallel during the peak season (December to April) and as a single train during the 
rest of the calendar year. 
 
The system incorporates two treatment zones and one clarification zone that are interconnected with 
the flow been driven by the hydraulic pressure from the influent storage tank pumps. 
 
The two treatment zones consist of an Anoxic Zone and Aeration Zone discharging into an effluent 
clarifier. 
 
Each zone is triangular in shape.  Two 10” underflow pipes on either side of the clarification zone join 
in the anoxic and aeration zones together.  The aeration zone is connected to the clarifier by a slotted 
flow trough, approximately 18” above the clarifier bottom and the width of the clarifier wall.  Each zone 
is approximately 15’ deep.  Effluent clarification is enhanced by an up-flow sludge blanket in the 
clarifier that serves to filter the solids.  
 
Clarified effluent flows over the clarifier weir into a dual micro filtration well, equipped with dual drum 
screens.  Leaving the drum screens, the final effluent enters an open channel Trojan U.V. disinfection 
system to be discharged through a 4 km long gravity main to the outfall in the Columbia River. 
 
Waste activated sludge used to be stored in a thickener and removed by a vacuum tanker.  In the fall 
of 2014, a 12 unit Teknofanghi (Model Number 12BCAVPK) supplied by Drycake was installed and 
was commissioned in mid December.  Historically, the sludge was bagged and disposed of at the 
CSRD Landfill located in Golden, BC; however, due to increased costs for dumping, the sludge is now 
disposed of at the Crowsnest/Pincher Creek Landfill site.  
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2.0 REGISTRATION REQUIREMENTS 
 
This section describes operating requirements as specified in the Kicking Horse Mountain Resort 
(KHMR) Registration Letter RE 15474.  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 
Enterococci  Bacterial concentration, measured as colony forming units per 100ml 
E. Coli   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 300 m3/d 

BOD5 45 mg/l 
TSS 45 mg/l 
Total-P 1.0 mg/l 
Ortho-P 0.5 mg/l 
Fecal Coliforms* 200 CFU/100ml 
E. Coli* 77 CFU/100ml 
Enterococci* 20 CFU/100ml 
Toxicity Bioassay pass n/a 
*Limit for recreational waters only, not included 

in RCRI registration letter 
 
Waste activated sludge used to be stored in a thickener and removed by a vacuum tanker.  In the fall 
of 2014, a 12 unit Teknofanghi (Model Number 12BCAVPK) supplied by Drycake was installed and 
was commissioned in mid December. The sludge was bagged and disposed of at the 
Crowsnest/Pincher Creek Landfill site. 
 
Operators at the plant are required to be certified in Accordance with section 22 of the MSR. 
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2.3 REPORTING REQUIREMENTS 
 
An annual report demonstrating the performance of the facility is to be publicly posted on the Internet 
within 120 days of the end of the calendar year.     
 
In addition the report must also include the following: 

• Tabulated results of the Effluent and Environmental Monitoring Data with standards and 
criteria 

• Interpretation of the monitoring data 
• The total volume discharged over the year 
• Total sludge wasted over the year and its final destination 
• The state of compliance of the treatment facility/process 
• Indicated the percentage of residential development, as defined in the regulation, that 

contributes to the effluent discharge 
• Any additional relevant information the discharger wishes to provide 

 
2.4 SAMPLING FREQUENCY 
 
The MSR Registration requires KHMR and, as such, the contract operator KHMUC, to undertake the 
environmental testing program outlined in Table 2 below.    
 
Columbia River testing requires that a minimum of 10 samples annually are taken from each of the 
upstream, the side channel and downstream river locations, relative to the outfall diffuser.  The 
sampling locations were identified in Masse & Miller Consulting Ltd. in their letter dated February 17th, 
2005.  Flow data is to be collected continuously. 
 
The intent of the environmental testing procedure outlined in Table 2 is to collect weekly samples of 
effluent during the summer and winter seasons.  Commencement of the winter weekly seasonal 
sampling (weekly samples for a period of 5 weeks) is when the river sampling sites open up and the 
summer monitoring usually commences during low water flow in the river, usually in September or 
October.      
 
In addition to the program and tests listed above, other in-plant testing is needed to permit operational 
control of the process.   
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Table 2 
 

Sampling Location/Frequency/Type 

Parameter 

Location 

Columbia 
River 

Upstream at 
Bridge 

Columbia 
River ~200 d/s 
of outfall from 

east shore 

Columbia River 
d/s of island 
from west 

shore ~1km d/s 
of outfall 

Columbia 
River side 
channel 

~350m d/s of 
outfall 

Effluent 

EMS Number E256694 E258898 E258899 E258897 E256696 
 Winter/Summer Winter/Summer Winter Summer Winter/Summer 

pH WS/G WS/G WS/G WS/G W 
Temp WS/G WS/G WS/G WS/G W 
Flow / / / / W 
BOD5 / / / / W 
TSS WS/G WS/G WS/G WS/G WS/G+Q/G 

NH3-N WS/G WS/G WS/G WS/G WS/G 
NO3-N WS/G WS/G WS/G WS/G WS/G 
NO2-N WS/G WS/G WS/G WS/G WS/G 
Total-P WS/G WS/G WS/G WS/G WS/G 
Ortho-P WS/G WS/G WS/G WS/G WS/G 

Fecal Coliform WS/G WS/G WS/G WS/G WS/G+Q/G 
Enterococci WS/G WS/G WS/G WS/G WS/G 

E. Coli WS/G WS/G WS/G WS/G WS/G 
Toxicity Bioassay / / / / 1/3Y/G 

Coordinates 11.500456 
5684421 

11.500288 
5684880 

N51 19.364 W 
11700.218 

11.500126 
5684835 

At sewage 
treatment plant 

 

 Where: 

WS Weekly seasonal (weekly samples for a period of 5 weeks) 
Q Quarterly 
W Weekly  
G Grab 
1/3Y Once every 3 years 

 
 
 



W2012-003 Kicking Horse Mountain Utilities Corp  Page 5 of 25 
2019 Sewage Treatment Plant Annual Report  
April 2019 

 

 
 

 

3.0 SEWAGE FLOW RECORDS 
 
This section provides data and analysis regarding plant effluent flows, and compares 2018 data to the 
previous years.   
 
Flow data is continuously monitored at the discharge to the outfall using a flow meter to be recorded in 
the SCADA system.  Operators then transcribe the daily flows into a logbook.   
 
The total effluent flow recorded for 2018 was 45,147 m3 with an average of 123.8 m3/day.  Available 
monthly total effluent flow meter records for 2018 are provided in Figure 1.  
 

Figure 1 
Effluent 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. 
Larger sewage flows are typically observed during January, February, March, April and December.   
The average daily plant flow through January to April and December of 2018 was 150.2 m3/day 
compared to 100.96 m3/day over the same period in 2017, 65.52 m3/day in 2016, 81.79 m3/day in 
2015, 74.10 m3/day in 2014, 47.73 m3/day in 2013, 72.41 m3/day in 2012, 165.2 m³/day in 2011 (note 
that data for Dec was missing) and 108.5 m3/day in 2010.  Peak flow for the year reached 262 m³/day, 
which is well below the allowable limit of 300 m³/day limit.  The peak flow is slightly higher than 
previous years which were 244 m³/day in 2017, 162.25 m³/day in 2016, 137.32 m³/day in 2015, 145.71 
m³/day in 2014,165.03 m3/day in 2013, 159.05 m3/day in 2012, 311.54 m3/day in 2011 (again note that 
the data for one of the historically highest months, December was missing), 317.6 m3/day in 2010 and 
251.3 m3/day in 2009.  The peak flow day occurred during the heavy ski season, which is to be 
expected.   
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There is currently no method of measuring influent to the treatment plant.  
 
A summary of sewage flow for years 2009 through 2018 is provided in Table 3 and Figures 2 and 3: 

Table 3 
 

2009 – 2018 Flow Comparisons  

Year 
Sewage Flow (m3/day) Days 

Over 
Limit Total Average Peak 

2009 25,093.9 69.4 251.3 0 
2010 27,467.5 77.6 317.6 2 
2011 27,771* (42,340)1 116 311.54** 2 
2012 17,323.4 47.85 159.05 0 
2013 16,089 44.73 165.03 0 
2014 19,2792 52.88 145.71 0 
2015 20,594 56.4 167.32 0 
2016 21,125 58.9 162.25 0 
2017 31,4313 85.9 240 0 
2018 45,147 123.8 262 0 

 
*not including all of September, October, November or December 
**the number does not reflect a true peak as all the data was not available during the high flow months 
1 (data) in bracket – estimate based on daily average 
2 The SCADA failed to record flow for the entire day on several occasions; therefore flow was estimated on partial data   
3 The SCADA failed to record correct flow from July 24th until September 7th; therefore flow was based on partial estimates   
 
2009 - 2017 
 
Peak flows in 2009 coincided with the weekends, holidays, ski season and summer recreational 
activities.  The highest daily flow was recorded on Feb 15th at 215.1 m3/day and on December 31st at 
251.3 m3/day.  At no time was the maximum allowed daily flow exceeded. 
 
Peak flows in 2010 coincided with weekends, holidays, ski season and summer recreational activities.  
The highest daily flow was recorded on New Year’s Day at 242.7 m3/day, February 14th at 206.4 
m3/day, and on December 31st at 317.6 m3/day.  During the third week of July 2010 a lightning strike 
damaged the level sensors in the wastewater treatment plant resulting in inaccurate measurement of 
flows.  The Ministry of Environment was notified.  The operators indicated that during daily monitoring 
of the system, there was no time when the flows came close to exceeding the permit based on visual 
observation and process control monitoring. 
 
Peak flows in 2011 also coincided with weekends, holidays, ski season and summer recreational 
activities.  The highest daily flow was recorded on a weekend (March 26th) at 311.54 m3/day and the 
second highest peak was observed on New Year’s Day at 303.04 m3/day.  The daily flow limit was 
exceeded on both occasions. Please note the data was incomplete for September, October, 
November and December 2011. 
 
Peak flows in 2012 also coincided with the peak season in January, February, March and December.  
There were no daily flow limit exceedances observed in 2012.  The reduction in daily flows and 
reduction in peak flow is due to flow equalization which has now been implemented in the facility using 
the vacant tank that will one day be used for additional process trains.  Flow equalization began in 
January 2012.  
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Peak flows in 2013 also coincided with the peak season in January, February, March and December.  
There were no daily flow limit exceedances observed in 2013.  The highest daily flow was recorded on 
December 29th at 165.03 m3/day.   
 
Peak flows in 2014 coincided with the peak season in January, February, March and December.  
There were no daily flow limit exceedances observed in 2014.  The highest daily flow was recorded on 
January 2nd at 145.71 m3/day.  The SCADA failed to record flow for the entire day on several 
occasions and partial data was used to estimate total flow.  The failure was due to computer issues.   
 
On January 9, 24, 25; February 4; March 3, 28, 29; May 23 to June 2, June 9, 14, 15, 23, 27; July 4, 6-
10, 12, 13, 28; August 12, 13, 16, 17; September 5, 6; October 1, 3; November 21, 22, 25, 26; and 
December 7, 8, and 9 the flow was estimated. 
 
Peak flows in 2015 coincided with the peak season in January, February, March and December.  
There were no daily flow limit exceedances observed in 2015.  The highest daily flow was recorded on 
January 2nd at 167.32 m3/day. 
 
Peak flows in 2016 coincided with the peak season in January, February, March and December.  
There were no daily flow limit exceedances observed in 2016.  The highest daily flow was recorded on 
December 29th at 162.25 m3/day. 
 
Peak flows in 2017 coincided with the peak season in January, February, March and December.  
There were no daily flow limit exceedances observed in 2017.  The highest daily flow was recorded on 
December 29th at 244 m3/day.  Please note that the SCADA failed to record correct flow from July 24th 
until September 7th; therefore flow was based on partial estimates. 
 
2018 
 
Peak flows in 2018 coincided with the peak season in January, February, March and December. 
There were no daily flow limit exceedances observed in 2018.  The highest daily flow was recorded on 
December 31st at 262 m3/day.   
 
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). 
 
There are approximately 30 full time year round residents at the resort.  In total, there are currently 
three lodges, three condominiums and 175 family residences.  The breakdown is as follows: 
 
Condos 

• 3 Properties 
• 155 rental units 
• 310 rental rooms 
• 952 Bed units 

Lodge’s 
• 3 properties 
• 30 rental rooms 
• 296 Bed units 

Family residences (both single and multi-family) 
• 175 properties 
• 504 rooms 
• 1006 Bed units 
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Figure 2 provides monthly average and peak day sewage flows for January to December 2018. 
 

Figure 2 
 

Average and Peak Sewage Effluent Flow Comparison Graph 
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Figure 3 
 

Total Sewage Effluent Flow Graph: 
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Figure 4 
 

2018 Sewage Effluent Average and Peak Flows by Month  
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This year, the total effluent discharged was equal to 51.1% of the total water production. Water usage 
at the hill is compared to the amount of effluent discharged at the WWTP in Figure 5. 

 
Figure 5 

 
2018 Water Consumption and Sewage Effluent Generation 
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4.0 SEWAGE FLOW PROJECTION 
 
This section shows projected wastewater flow for 2011 through 2018 based on current development 
plans and provides an estimate of remaining plant capacity. 
 
Based on unit generation rates provided in the BC Health Act for various lodging types as well as the 
assumption that wastewater generation would have been similar in 2011 to that calculated in 2015, the 
estimated highest day wastewater generation for 2011 would have been 705.5 m3/day.  Using the 
actual peak flow of 312 m3/day, a correction factor of 0.44 was calculated.  Averaged correction factor 
for the last six years (2012, 2013, 2014, 2015, 2016 and 2017) was also calculated and multiplied by 
the future estimated flows to more accurately reflect potential resort sewage generation rates.  In 
2011, 2012, 2013, 2014, 2015, 2016 and 2017 the correction factors were 0.44, 0.22, 0.23, 0.21, 0.24, 
0.26 and 0.27 respectively.  The correction factor was 0.29 in 2018.   
 
Projected daily peak wastewater flows from 2011 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 10 enclosed at the end of 
this report). The future flows will be re-evaluated as further expansion occurs. The resort is committed 
to continuing the initiative on introducing a stormwater 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.  KHMUC will monitor sewage flows to determine the efficiency of the program.   
 
Even with additional expansion, KHMUC may not require an increase to permit discharge above the 
current limit of 300 m3/day if the flow restriction measures prove sustainable.  Sewage discharge rates 
will be monitored and an application will be submitted to increase the maximum daily discharge when 
warranted. 
 
Based on 2018 flow data, the plant has an unused capacity of 38 m3/day (based on an operating limit 
of 300 m3/day) due to the flow saving measures.  This still needs to be closely monitored during 2019 
and further considered when adding additional development.   

 
Table 4 

Projected Peak Flows: 2011-2019 
 

 2011 2012 2013 2014 

Estimated Wastewater Flow (m³/day) 705.5* 705.5* 705.5* 705.5 

Actual and Corrected (m³/day) 312** (a) 159 (a) 165 (a) 146 (a) 
 

 2015 2016 2017 2018 

Estimated Wastewater Flow (m³/day) 705.5 705.5 705.5 705.5 

Actual and Corrected (m³/day) 167 (a) 162 (a) 244 (a) 262 (a) 
*the number was calculated based on 2014 occupancy, which is likely overestimated 
**the number does not reflect a true peak as all the data was not available during the high flow months 
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 2019 

Estimated Wastewater Flow (m³/day) 705.5 

Actual and Corrected (m³/day) 204.6 (b) 
 

(a) actual peak flow 
(b) corrected daily peak flows by the averaged correction faction for 2011, 2012, 2013, 2014, 

2015, 2016 and 2017 correction factor:  
 

2011           correction factor of  312*/705.5 = 0.44 
2012                         “  159/705.5 = 0.22 
2013                         “  165/705.5 = 0.23 
2014                         ”  146/705.5 = 0.21 
2015                         “  167/705.5 = 0.24 
2016                         “  162/705.5     = 0.23 
2017                         “  244/705.5     = 0.34 
2017                         “  262/705.5     = 0.37 
 

   AVERAGE    = 0.29 
 
A graph showing estimated vs actual historical peak flows is shown below.     
 

Figure 6 
 

Estimated vs Actual Peak Flows (Historical) 

0

100

200

300

400

500

600

700

800

Fl
ow

 (m
3/

da
y)

Month

Estimated Peak Flow Actual Peak Flow Operating Limit

 



W2012-003 Kicking Horse Mountain Utilities Corp  Page 12 of 25 
2019 Sewage Treatment Plant Annual Report  
April 2019 

 

 
 

 

5.0 OVERVIEW OF COLUMBIA RIVER SAMPLE RESULTS 
 
This section provides data and analysis for the Columbia River samples taken during 2018. 
 
Table 5 provides a summary record of the Columbia River test results for the period April 19th, 2018 to 
October 30th, 2018. 
 
Elevated fecal coliforms and E.Coli were observed in the side stream samples on April 25th, May 3rd, 
9th and 16th.  Elevated results were also observed in the up-stream and down-stream samples.  The 
levels of coliforms in the effluent on the same days were at or below laboratory detection limits.  
Elevated levels of Enterococci were observed in the side stream samples on April 25th. May 9th and 
May 16th.  The levels of Enterococci were very low in the effluent on the same day.       
 
The levels of TSS were very elevated in the up-stream and down-stream samples on May 9th and May 
16th and moderate levels were found in the side stream on the same dates.  The TSS results in the 
effluent were near or below laboratory detection limits on the same days. 
 
Although several spikes were observed for several parameters, the averages this year are comparable 
to previous years.  There does not seem to be any correlation with the spikes in the river samples with 
the levels found in the effluent on the same days.  
 
Overall, the analyzed concentrations remain constant between the upstream (UP) sampling zone and 
the downstream (DN) sampling zone.  The data indicates that the plant’s effluent does not appear to 
have any adverse effect on background nutrient concentrations in the Columbia River.  
 

Figure 7a & 7b 
 

Fecal Coliform Levels in the Columbia River and the Effluent 
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Figure 8a & 8b 
 

E.Coli Levels in the Columbia River and the Effluent 
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Figure 9a and 9b 

 
Enterococci Levels in the Columbia River and the Effluent 
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Table 5 
 

2018 Columbia River Sample Results 
Sample Date
yyyy/mm/dd UP SIDE DN UP SIDE DN UP SIDE DN UP SIDE DN UP SIDE DN

2018-04-19 0.050 0.050 0.050 0.010 0.010 0.010 1 2 1 1 2 1 0.020 0.020 0.020
2018-04-25 0.050 0.050 0.050 0.027 0.010 0.010 83 37 31 36 26 6 0.020 0.020 0.020
2018-05-03 0.050 0.050 0.050 0.010 0.010 0.010 36 40 27 27 24 8 0.020 0.020 0.020
2018-05-09 0.050 0.050 0.050 0.010 0.010 0.010 11 41 13 10 16 2 0.061 0.044 0.094
2018-05-16 0.050 0.050 0.050 0.010 0.010 0.010 11 136 12 5 70 11 0.076 0.047 0.137
2018-10-04 0.050 0.050 0.050 0.005 0.008 0.005 8 6 2 2 5 1 0.588 0.016 0.005
2018-10-10 0.050 0.050 0.050 0.005 0.005 0.009 1 1 2 1 1 1 0.005 0.007 0.017
2018-10-16 0.050 0.050 0.050 0.005 0.005 0.005 2 1 1 2 1 1 0.005 0.005 0.005
2018-10-23 0.050 0.050 0.050 0.005 0.005 0.005 1 2 1 1 1 1 0.008 0.009 0.006
2018-10-30 0.050 0.050 0.050 0.005 0.005 0.005 1 1 2 1 1 2 0.005 0.005 0.011

# Samples 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Average 0.050 0.050 0.050 0.01 0.01 0.01 16 27 9 9 15 3 0.08 0.02 0.03

Maximum 0.050 0.050 0.050 0.03 0.01 0.01 83 136 31 36 70 11 0.59 0.05 0.14
Minimum 0.050 0.050 0.050 0.01 0.01 0.01 1.0 1.0 1.0 1.0 1.0 1.0 0.01 0.01 0.01

Sample Date
yyyy/mm/dd UP SIDE DN UP SIDE DN UP SIDE DN UP SIDE DN UP SIDE DN

2018-04-19 7.8 7.8 7.8 18.0 10.7 12.0 0.13 0.13 0.12 0.010 0.010 0.010 2.0 2.0 1.0
2018-04-25 7.8 7.8 7.8 17.3 14.7 24.0 0.11 0.09 0.11 0.010 0.010 0.010 16.8 9.4 7.2
2018-05-03 7.8 7.8 7.8 24.0 3.0 22.7 0.18 0.15 0.19 0.010 0.010 0.010 5.2 4.1 4.1
2018-05-09 7.8 7.8 7.8 120.0 81.7 214.0 0.22 0.22 0.24 0.010 0.010 0.010 3.0 9.7 4.1
2018-05-16 7.8 7.8 7.8 149.0 68.7 281.0 0.13 0.11 0.15 0.010 0.010 0.010 4.1 10.9 2.0
2018-10-04 7.8 7.8 7.8 6.0 6.0 5.3 0.09 0.08 0.10 0.010 0.010 0.010 1.0 5.2 1.0
2018-10-10 8.0 6.8 7.8 4.7 6.0 42.7 0.09 0.10 0.11 0.010 0.010 0.010 1.0 1.0 2.0
2018-10-16 7.8 7.8 7.8 3.3 3.0 6.7 0.09 0.09 0.10 0.010 0.010 0.010 1.0 4.1 2.0
2018-10-23 7.8 7.8 7.8 4.7 3.0 3.0 0.10 0.10 0.11 0.010 0.010 0.010 1.0 1.0 1.0
2018-10-30 7.8 7.8 7.8 3.0 3.0 3.0 0.09 0.09 0.10 0.010 0.010 0.010 1.0 1.0 1.0

# Samples 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Average 7.8 7.7 7.8 35.0 20.0 61.4 0.12 0.12 0.13 0.01 0.01 0.01 4 5 3

Maximum 8.00 7.80 7.80 149.0 81.7 281.0 0.22 0.22 0.24 0.01 0.01 0.01 17 11 7
Minimum 7.80 6.80 7.80 3.0 3.0 3.0 0.09 0.08 0.10 0.01 0.01 0.01 1.0 1.0 1.0

N-NO2 Enterococci

Ortho-P

Field pH

Total P mg/LNH3 Fecal Coliform

TSS

E.Coli

N-NO3

Green shaded 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 
SIDE – 1 km downstream of outfall from west shore (winter) and river side channel 350 m downstream of outfall (summer) 
DN – Downstream 
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6.0 OVERVIEW OF EFFLUENT RESULTS 
 
This section provides data and analysis for the effluent (treated) samples and plant flows for 2018. 
 
A total of 19 effluent samples were collected and analyzed.  Table 6 summarizes effluent test results 
for 2018. 

Table 6 
 

2018 Effluent Results 
 

Flow Temp pH NH3-N BOD P-OP04 Coliforms E.Coli Total P TSS NO3-N NO2-N Enterococci
yyyy/mm/dd m3/d C mg/L mg/L mg/L cfu/100ml cfu/100ml mg/L mg/L mg/L mg/L cfu/100ml

2018-01-02 232 - - - 34.0 - - - - 38.0 - - -
2018-01-16 147 -3.0 - - 5.8 0.050 11 - 0.534 5.3 - - -
2018-02-28 179 -11.0 - - 17.0 0.575 2100 - 1.620 44.4 - - -
2018-03-15 163 -4.0 - - 3.9 0.932 49 - 1.050 5.3 - - -
2018-04-19 110 -2.0 8.2 0.05 2.0 0.302 1 1 0.368 3.0 12 0.039 1.0
2018-04-25 95 2.0 6.8 0.05 2.0 0.238 1 1 0.351 4.7 8.57 0.027 1.0
2018-05-03 111 3.0 6.8 0.05 3.9 0.100 1 1 - 12.0 7.8 0.024 1.0
2018-05-09 136 7.0 6.8 0.05 2.0 0.052 1 1 0.124 6.3 6.0 0.016 1.0
2018-05-16 63 8.0 6.8 0.05 2.1 0.140 1 1 0.206 3.0 14.0 0.030 1.0
2018-06-21 70 11.0 - - 3.9 0.005 1 - 0.074 3.3 - - -
2018-08-02 140 15.0 - - 2.0 0.081 1 - 0.056 3.0 15.6 0.036 -
2018-08-29 135 10.0 - - 2.0 1.770 1 - 1.760 3.0 - - -
2018-10-04 111 -3.0 6.8 0.118 2.0 0.308 1 1 0.011 8.7 16.4 0.051 3.1
2018-10-10 101 8.0 6.8 0.092 2.0 0.330 1 1 0.767 12.0 16.7 0.043 1.0
2018-10-16 58 -2.0 6.8 0.082 2.0 0.527 1 1 0.790 9.3 15.1 0.040 1.0
2018-10-23 64 0.0 7.2 0.950 3.9 0.343 1 1 0.520 7.3 13.9 0.074 1.0
2018-10-30 47 2.0 7.2 0.116 2.8 0.392 1 1 0.541 7.0 15.2 0.071 1.0
2018-11-30 93 -2.0 - - 2.0 0.694 1 - 0.605 11.0 - - -
2018-12-27 199 - - - 22.9 1.890 102000 - 119.000 21.7 - - -

2019-01-312) - - - - 2.1 0.670 2 - 0.792 4.7 - - -
# Samples 19 17 10 10 19 18 18 10 17 19 1 1 10
Average 119 2.3 7.02 0.161 6.2 0.485 5787 1.0 7.552 11.0 12.8 0.041 1.2
High 232 15.0 7.20 0.950 34.0 1.890 102000 1 119.00 44.4 16.7 0.074 3.1
Low 47 -3.0 6.80 0.050 2.0 0.005 1 1 0.011 3.0 6.0 0.016 1.0
Limit 300 N/A N/A N/A 45 0.5 200 77 1 45 N/A N/A 20
# Over Limit 0 N/A N/A N/A 0 6 2 0 4 0 N/A N/A 0

2018 Effluent Results SummaryDate

Notes: 1. Green shaded 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. 2019-01-31 result included in table for reference purposes only.  These values are not used it the calculations  

 
Please also note that the maximum results for coliforms and total phosphorus were very high on December 27th, 2018.  These 
results may or may not reflect the actual concentrations of these specific parameters or may be high due to a sampling error.  
Average values for coliforms and total phosphorus would be at 434 cfu/100 ml and 0.61 mg/L, respectively, not taking into 
consideration the December 27th lab results. 

 
6.1  RESULTS ANALYSIS 
 
The results for the December 27th, 2018 laboratory sampling event were unusually high for fecal 
coliforms and total phosphorus.  The resort is at maximum capacity for one week per year, generally 
from the end of December to the beginning of January.  KHMUC provided EDI with wastewater 
treatment plant data from 2018 and from January 2019.  When looking at the levels of phosphate in 
December 2018 and January 2019, the levels increase starting December 24th and decrease by 
January 5th which coincides with the higher resort capacity.  Also, laboratory testing on January 31st, 
2019 yielded levels of total phosphorus at 0.792 mg/L which is consistent with the normal operating 
levels.   
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Please note that the results from January 31st, 2019 were included in the above table to show that the 
results were or had returned to normal levels after the elevated results on December 27th; however 
they were not included in the averages discussed below.   
 
The average BOD in the effluent was 6.2 mg/L, which is higher when compared to 2016 and 2017 and 
lower than the prior years.  Elevated BOD levels were recorded in the effluent on January 2nd, 
February 28th and December 27th; however, BOD was below the MSR limits for all the samples.  TSS 
samples averaged 11.0 mg/L with a maximum concentration of 44.4 mg/L, both which were slightly 
higher than in 2016 and 2017 but still significantly lower than the 2014.  TSS was below the MSR 
limits for all the samples.   
 
Unusually high levels (exceeding discharge limits) of fecal coliforms were found in the effluent on 
December 27th, (102,000 cfu/100 mL).  The river was not sampled on this day so it is unclear if there 
was impact to the river from the elevated sample.  The levels of fecal coliforms were generally low for 
the remainder of the year and the levels of E.Coli and Enterococci in the effluent were low throughout 
the year. The high results may or may not reflect the actual fecal coliform concentrations and also may 
be a result of a sampling error.   
 
Effluent ammonia concentrations were low throughout the year although the levels in the fall were 
higher than in the spring.  The results for ammonia nitrogen were comparable to those in previous 
years.   
 
The bioassay toxicity testing was not completed this year as it is to be done every 3 years and it was 
done in 2017.  The results from 2017 showed that plant effluent was non-toxic.  The results of the 
2017 tests are shown below in Table 7. 

 
Table 7 

 
Toxicity Test Results 

 

Sample Date Result 
2017-11-21 Pass 

 
Six samples out of eighteen for ortho phosphorus and four out of seventeen for total phosphorus were 
above MSR discharge limits, which is lower than last year.   
 
The average for total phosphorus for 2018 was 7.55 mg/L compared to 1.20 mg/L in 2017, 1.07 mg/L 
in 2016, 2.77 mg/L in 2015, 2.43 mg/L in 2014, 1.65 mg/L in 2013 and 0.97 mg/L in 2012.  Please note 
that the average phosphorus value would be 0.61 mg/L when the December 27th result is not 
considered (not clear whether this may be due to a sampling error); average value would be well 
within or below the previous averages (2012 to 2017). 
 
The average for ortho phosphorus for 2018 was 0.485 mg/L compared to 0.91 in 2017, 0.88 mg/L in 
2016, 2.37 mg/L in 2015, 2.18 mg/L in 2014, 1.26 mg/L in 2013 and 0.67 mg/L in 2012.    The high 
levels of total phosphorus on December 27th significantly raised the yearly average.  Without the 
elevated result included, the average total phosphorus for the year is 0.59 mg/L which is consistent 
with historical levels.   
 
Twelve samples out of sixteen for ortho phosphorus and eleven out of sixteen for total phosphorus 
were above MSR discharge limits in 2017.  Ten samples out of fourteen for ortho phosphorus and six 
out of fourteen for total phosphorus were over the limits in 2016.  Ten samples out of ten for ortho 
phosphorus and nine out of ten samples for total phosphorus were over the limits in 2015.  Ten 
samples for ortho phosphorus and eight samples for total phosphours were over the limits in 2014.  
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Nine samples for ortho phosphorus and seven samples for total phosphorus were over the limits in 
2013 and five samples for total and ortho phosphorus were over the limits in 2012.  Only one sample 
for total phosphorus was over the limit in 2011.  In 2009 and 2010, there were no exceedances for 
total phosphorus or ortho phosphorus.  Phosphorus is further discussed in Section 11.  Phosphorus 
levels are under review and KHMUC will continue to modify and adjust dosing of ClearPac until all the 
test results show levels within the allowable limits.   
 
Low levels of Nitrate-N and Nitrite-N were found in the effluent; however all the levels in the river were 
low or below the laboratory detection limits indicating no adverse impacts on the river from the 
effluent.  Nitrate, nitrite, TSS and BOD results were slightly higher from last year; however still 
comparable to previous years.        

 
Figure 10 
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Figure 11 
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Figure 12 
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6.2 COMPLIANCE SUMMARY 
 
Table 8 summarizes the number of days that samples exceeded MSR effluent requirements.   
 

Table 8 
 

2018 MSR Parameter Compliance 
 

Parameter Unit MSR Limit No. Of 
Samples 

Average 
Value 

Max. 
Value 

Samples    
Over Limit 

Flow m3/day 300 365 123.8 262 0 
BOD5 mg/l 45 19 6.2 34 0 
TSS mg/l 45 19 11.0 44.4 0 
Total Phosphorus mg/l 1 17 7.5 119 4 
Ortho Phosphate mg/l 0.5 18 0.485 1.89 6 
Fecal Coliforms cfu/100ml 200 18 5787 10200 2 
Enterococci cfu/100ml 20 7 1.3 3.1 0 
E.Coli cfu/100ml 77 10 1 1 0 
96 hr LC50 Bioassay / Non-toxic 1 Pass Pass 0 

 
This year the test results indicated that out of the samples collected there were 4 exceedances for 
total phosphorus, 6 exceedances for ortho-phosphorus and 2 exceedance for fecal coliforms.   
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7.0 SLUDGE PRODUCTION AND DISPOSAL 
 
This section provides data regarding the disposal of bio-solids (sludge) from the treatment facility in 
2018. 
 
Waste activated sludge used to be stored in a thickener and removed by a vacuum tanker.  In the fall 
of 2014, a 12 unit Teknofanghi (Model Number 12BCAVPK) supplied by Drycake was installed and 
was commissioned in mid December.  All solids were transported to the Crowsnest/Pincher Creek 
Landfill site. 
 
Hauling data for pumped solids are in Table 9. 
 

Table 9 
 

2018 Pumped Solids Data 

Month Vol. 
Pumped 

(m³) 
January 89.2 
February 78.0 
March 116.4 
April  45.2 
May 38.8 
June 27.6 
July 44.8 
August 59.6 
September 32.0 
October 8.0 
November 34.0 
December 39.6 
Total 613.2 

  

Volumes of sludge are currently being estimated by counting the quantity of bags produced.  Long 
range plans call for the installation of a flow meter to better measure the quantity of sludge bagged. 
 

Please note, the calculations for bagged solids are being reviewed to ensure consistency.
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8.0 PLANT IMPROVEMENTS & BYPASS EVENTS  
 
The resort is committed to improvements to the phosphorus monitoring program and to implement 
further monitoring and increase dosage of clearpac.  The resort will continue to address the 
phosphorus concern and bring phosphorus levels down. 
 
KHMUC will undertake an assessment in the next year to determine the plant's capacity to 
accommodate additional growth. 
 
KHMUC will be looking into purchasing a new flow meter for the sludge and they will calibrate their 
flow meter for the effluent. 
 
There were no bypass events for 2017. 
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9.0  PHOSPHORUS REMOVAL 
 
This section describes the phosphorus monitoring and removal strategy being implemented to bring 
the plant into compliance with effluent limits.   
 
Please note that the results for the December 27th laboratory sampling event were unusually high for 
fecal coliforms and total phosphorus.  The source of the elevated results is unknown; however, it could 
be a result of a sampling error or a laboratory error.  The resort is at maximum capacity for one week 
per year, generally from the end of December to the beginning of January.  KHMUC provided EDI with 
wastewater treatment plant data from 2018 and from January 2019.  When looking at the levels of 
phosphate in December 2018 and January 2019, the levels increase starting December 24th and 
decrease by January 5th which coincides with the higher resort capacity.  Also, laboratory testing on 
January 31st, 2019 yielded levels of total phosphorus at 0.792 mg/L which is consistent with the 
normal operating levels.        
 
As seen in the graphs below, the levels of phosphorus were increasing from 2011 until 2015 and there 
had been a slight decrease since 2015.   
 
The level of total phosphorus was generally low throughout the year except for on December 27th 
where very high levels were found (119 mg/L).  The average total phosphorus in 2011 was 0.36 mg/L, 
0.97 mg/L in 2012, 1.65 mg/L in 2013, 2.43 mg/L in 2014, 2.77 mg/L in 2015, 1.07 mg/L in 2016, 1.20 
mg/L in 2017 and 7.55 mg/L in 2018 as shown on Fig 13a. The high December 27th results 
significantly impacted the yearly average for 2018.  Without the high result being included, the yearly 
average would be 0.61 mg/L which is consistent with historical levels as shown on Fig 13b. 
 
The levels of ortho phosphours were increasing until 2015 and have been decreasing since.  The 
average ortho phosphorus in 2011 was 0.07 mg/L, 0.67 mg/L in 2012, 1.26 mg/L in 2013, 2.18 mg/L in 
2014, 2.37 mg/L in 2015, 0.88 mg/L in 2016, 0.91 mg/L in 2017 and lower in 2018 at 0.48 mg/L.  The 
days over limit for othro phosphorus were increasing from 2011 to 2014 and then were fairly 
consistent for several years (10 days over limit for 2014, 2015 and 2016), increased again in 2017 at 
12 days over the limit and then decreased to 6 days over the limit in 2018.   The days over limit for 
total phosphorus increased from 2011 until 2015, decreased in 2016, increased to 11 days over the 
limit in 2017 and decreased again to four days over the limit in 2018.  
 
In the fall of 2015 KHMUC began injecting alum into the effluent to reduce the phosphorus levels in 
the plant effluent.  There was a noticeable drop in the levels in the final EMS test run in 2015.   
Beginning in December 2016, KHMUC switched to ClearPac addition in the winter months to control 
phosphorus.  In 2018, ClearPac was used year round.  Phosphorus levels are under review and 
KHMUC will continue to modify and adjust dosing of ClearPac until all the test results show levels 
within the allowable limits. 
 
Additionally, KHMUC will continue to test total phosphorus and ortho phosphorus with the monthly 
effluent sampling tested by ALS.  This will help to monitor the levels on an ongoing basis and help to 
determine dosage levels.  KHMUC has also agreed to collect a laboratory sample in first week of 
January going forward in order to better characterize/monitoring the effluent during the peak capacity.  
It is also recommended that as soon as very high results are found, samples be collected immediately 
and submitted for testing to ensure the levels drop below the allowable limits.   
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Figure 13a 
Total Phosphorus Levels 2011-2018 
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Figure 13b 
Total Phosphorus Levels 2011-2018 

 
2018 average and maximum without the elevated Dec. 27th  
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Figure 14 
Ortho Phosphorus Levels 2011-2018 
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Figure 15 
Days over Limit 2011-2018 
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10.0 ASSESSMENT SUMMARY 
  
The total effluent flow recorded for 2018 was 45,147 m3 with an average of 123.8 m3/day.  There were 
no days where the flow was over the allowable limit.  
 
The average BOD in the effluent was 6.2 mg/L, which is higher when compared to 2016 and 2017 and 
lower than in previous years.  BOD was below the MSR limits for all the samples. TSS samples 
averaged 11.0 mg/L with a maximum concentration of 44.4 mg/L, both which were higher than in 2016 
and 2017 but still significantly lower than the 2014.  TSS was below the MSR limits for all the samples.   
 
Low levels of bacteria were observed in the effluent this year with only two days (February 28th and 
December 27th) where high levels of fecal coliforms were observed.  The levels on both days were 
above discharge limits.  The river was not tested on the same days.  Elevated levels of bacteria (fecal 
coliforms, E.Coli and Enterococci) were observed in the up-stream, side stream and down-stream 
samples on April 25th, May 3rd, May 9th and May 16th.  The levels in the effluent on the same days were 
near or below laboratory detection limits indicating there was no adverse impact to the River from the 
effluent.   
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Effluent ammonia concentrations were low throughout the year.  The results for ammonia nitrogen 
were comparable to those in previous years.   
 
The bioassay toxicity testing was not completed this year as it is to be completed every three years 
and it was last done in 2017.  The results from 2017 showed that plant effluent was non-toxic.   
 
Six samples out of eighteen for ortho phosphorus and four out of seventeen for total phosphorus were 
above MSR discharge limits, which is lower than last year.   In 2018, ClearPac was used year round.  
Phosphorus levels are under review and KHMUC will continue to modify and adjust dosing of 
ClearPac until all the test results show levels within the allowable limits. 
 
Nitrate, nitrite, TSS and BOD results were slightly higher from last year; however still comparable to 
previous years. 
 
A small 26 unit subdivision was proposed and construction started in 2014.  Of the 26 units approved, 
Phase 1 (8 units) and Phase 2 (8 units) are now complete and only one unit remains available.  Phase 
3 (10 units) is currently being scheduled and construction is planned for summer of 2019.  Flows 
should be monitored closely and additional improvements may be required as growth at the resort 
continues.    
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11.0 AUTHORITIZATION AND CLOSING 
This report, titled 2018 Sewage Treatment Plant Annual Report, was prepared for KHMUC by 
Environmental Diagnostics Inc. The material in this report reflects the best judgement of 
Environmental Diagnostics Inc. based on the information available at the time of preparation.  Any use 
that a third party makes of this report, or reliance on or decisions based on it, is the responsibility of 
the third party.  Environmental Diagnostics Inc. accepts no responsibility for damages, if any, suffered 
by a third party as a result of decisions made or actions taken based on this report.   
 
 

 
ENVIRONMENTAL DIAGNOSTICS INC. 
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Flow*
(l/unit/day) Bed Units Units 2011 2012 2013 2014 2015 2016 2017 2018 2019

Purcell Woods 1363 174 29 39.5 39.5 39.5 39.5 39.5 39.5 39.5 39.5 39.5
Cache Estates 1363 104 15 20.4 20.4 20.4 20.4 20.4 20.4 20.4 20.4 20.4
Cache Residences 1363 184 19 25.9 25.9 25.9 25.9 25.9 25.9 25.9 25.9 25.9
Dogtooth Properties 1363 150 16 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8 21.8
Cedar Creek Estates 1363 222 19 25.9 25.9 25.9 25.9 25.9 25.9 25.9 25.9 25.9

Subtotal 834 98 133.6 133.6 133.6 133.6 133.6 133.6 133.6 133.5 133.6

Flow*
(l/unit/day) Bed Units Units 2011 2012 2013 2014 2015 2016 2017 2018 2019

Whispering Pines (2 & 3 Bedroom Townhouse) 1363 116 22 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
Glacier Lodge (1,2,3 bedroom condo + Health Spa)** 1628 262 56 91.2 91.2 91.2 91.2 91.2 91.2 91.2 91.2 91.2
Selkirk resort Homes Ph1 (3+4 bedroom Townhouse) 1700 116 18 30.6 30.6 30.6 30.6 30.6 30.6 30.6 30.6 30.6
Mountaineer Lodge (1,2,3 bedroom condo + Health Spa)** 1628 238 53 86.3 86.3 86.3 86.3 86.3 86.3 86.3 86.3 86.3
Palliser Lodge (1,2,3 bedroom condo + Health Spa)** 1628 214 46 74.9 74.9 74.9 74.9 74.9 74.9 74.9 74.9 74.9
Aspens (1,2 Bedroom Condo) 1136 216 60 68.2 68.2 68.2 68.2 68.2 68.2 68.2 68.2 68.2
Selkirk Resort Homes Ph2 (3,4 Bedroom) 1700 62 10 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0
The Cedars 1363 12 2 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7

Subtotal 1236 267 400.8 400.8 400.8 400.8 400.8 400.8 400.8 400.9 400.8

Flow*
(l/unit/day) 2011 2012 2013 2014 2015 2016 2017 2018 2019

Skiers 36 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0
Subtotal 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0 36.0

Flow*
(l/unit/day) Bed Units Units 2011 2012 2013 2014 2015 2016 2017 2018 2019

Copperhorse Lodge (10 Bedroom B&B) 366 28 10 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
Vagabond Lodge (10 Bedroom B&B) 366 28 10 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
The Winston Lodge (10 Bedroom B&B) 366 28 10 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7

Subtotal 84 30 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Flow*
(l/m2/day) 2011 2012 2013 2014 2015 2016 2017 2018 2019

Peaks Bar & Grill 145 37.1 37.1 37.1 37.1 37.1 37.1 37.1 37.1 37.1
KHMR Day Lodge 97 29.1 29.1 29.1 29.1 29.1 29.1 29.1 29.1 29.1
Corks (Vagabond Lodge) 97 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6 11.6
Kicking Horse Saloon (The Winston lodge) 97 27.8 27.8 27.8 27.8 27.8 27.8 27.8 27.8 27.8
Double Black Coffee shop 97 18.4 18.4 18.4 18.4 18.4 18.4 18.4 18.4 18.4

Subtotal 124.1 124.1 124.1 124.1 124.1 124.0 124.1 124.0 124.1

705.5 705.5 705.5 705.5 705.5 705.5 705.5 705.4 705.5
312*** (actual) 159 (actual) 165 (actual) 146 (actual) 164 (actual) 162 (actual) 244 (actual) 262 (actual) 197 (estimated)

*Estimated Wastewater flows from BC Health Act, Sewage Disposal Regulation

** Number reflects hot tub 

*** Note that the number does not reflect a true peak as all the data were not available during high flow months

1153

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

Dining Facilites/Bars
Area 
(m2)
256
300
120
287

Table 10 - Kicking Horse Resort Estimated Sewage Generation (m3/day)

Single Family Sub-Division

Multi-Family Units

Day Users

190

Commercial Lodges

Population
(each)
1000
1000
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
RCR - KICKNG HORSE MOUNTAIN RESORT

Qualifier* Batch

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

Version:  FINAL   
3

L2040703-1 UV TROUGH
TJ on 02-JAN-18 @ 14:00Sampled By:

WATER
   Miscellaneous Parameters

Biochemical Oxygen Demand
Total Suspended Solids

mg/L
mg/L

04-JAN-18
03-JAN-18

34
38.0

20
3.0

Matrix:

DLHC R3932133
R3928837



BOD-BC-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Total Suspended Solids

L2040703 CONTD....

3PAGE of

RCR - KICKNG HORSE MOUNTAIN RESORT

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 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

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 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:

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   
3



Quality Control Report
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Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 09-JAN-18Workorder: L2040703

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

TSS-CL

Water

Water

R3932133

R3928837

Batch

Batch

LCS

MB

LCS

MB

WG2695898-2

WG2695898-1

WG2693026-2

WG2693026-1

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Total Suspended Solids

Total Suspended Solids

94.4

<2.0

100.9

<3.0

04-JAN-18

04-JAN-18

03-JAN-18

03-JAN-18

85-115

85-115

%

mg/L

%

mg/L

2

3

2



Quality Control Report
Page 2 ofReport Date: 09-JAN-18Workorder: L2040703

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.

2
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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.

Version:  FINAL   
3

L2045835-1

L2045835-2

L2045835-3

UV TROUGH

AZ 1 

AZ 2

TJ on 16-JAN-18 @ 10:00

TJ on 16-JAN-18 @ 10:00

TJ on 16-JAN-18 @ 10:00

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

   Miscellaneous Parameters

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

Total Suspended Solids

Total Suspended Solids

mg/L
mg/L

CFU/100mL
mg/L
mg/L

mg/L

mg/L

23-JAN-18

17-JAN-18
19-JAN-18
17-JAN-18
24-JAN-18
22-JAN-18

22-JAN-18

22-JAN-18

5.8
0.050

11
0.534
5.3

3200

4380

2.0
0.010

1
0.020
3.0

45

90

Matrix:

Matrix:

Matrix:

DLHC

DLHC

R3941770
R3939885
R3939427
R3944448
R3943552

R3943552

R3943552



BOD-BC-CL

FCC-MF-CL

P-T-COL-ED

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Fecal Coliform Count-MF

Total P in Water by Colour

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2045835 CONTD....

3PAGE of

RCR/KHMR WW

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

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

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:

SPL Tot-P - Sample was Preserved at the laboratory

APHA 5210 B-5 day Incub.-O2 electrode

APHA 9222D

APHA 4500-P PHOSPHORUS

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:

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.

Version:  FINAL   
3



Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 24-JAN-18Workorder: L2045835

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

FCC-MF-CL

P-T-COL-ED

PO4-DO-COL-ED

TSS-CL

Water

Water

Water

Water

Water

R3941770

R3939427

R3944448

R3939885

R3943552

Batch

Batch

Batch

Batch

Batch

LCS

MB

DUP

MB

LCS

MB

LCS

MB

LCS

MB

WG2702684-2

WG2702684-1

WG2701342-2

WG2701342-1

WG2703641-2

WG2703641-1

WG2701845-2

WG2701845-1

WG2702604-2

WG2702604-1

L2045835-1

KONELAB_TP

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Coliform Bacteria - Fecal

Coliform Bacteria - Fecal

Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

94.8

<2.0

9

<1

99.97

<0.020

109.4

<0.010

93.3

<3.0

17-JAN-18

17-JAN-18

17-JAN-18

17-JAN-18

24-JAN-18

24-JAN-18

19-JAN-18

19-JAN-18

22-JAN-18

22-JAN-18

20 65

85-115

80-120

70-130

85-115

%

mg/L

CFU/100mL

CFU/100mL

%

mg/L

%

mg/L

%

mg/L

2

1

0.02

0.01

3

11

2



Quality Control Report
Page 2 ofReport Date: 24-JAN-18Workorder: L2045835

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.

2
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
RCR - KICKING HORSE MOUNTAIN RESORT

Qualifier* Batch

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

Version:  FINAL   
3

L2062374-1 UV TROUGH
TJ on 28-FEB-18 @ 12:00Sampled By:

WATER
   Miscellaneous Parameters

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

mg/L
mg/L

CFU/100mL
mg/L
mg/L

06-MAR-18

01-MAR-18
02-MAR-18
01-MAR-18
07-MAR-18
06-MAR-18

17
0.575
2100
1.62
44.4

16
0.050
100
0.10
6.0

Matrix:

DLHC

DLHC

DLA

DLHC

DLHC

R3977799
R3975388
R3974914
R3978472
R3979224



BOD-BC-CL

FCC-MF-CL

P-T-COL-ED

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Fecal Coliform Count-MF

Total P in Water by Colour

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2062374 CONTD....

3PAGE of

RCR - KICKING HORSE MOUNTAIN RESORT

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

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

DLA

DLHC

Detection Limit adjusted for required dilution

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

Sample Parameter Qualifier Key:

Qualifiers  for Sample Submission Listed:

SPL Total-P - Sample was Preserved at the laboratory

APHA 5210 B-5 day Incub.-O2 electrode

APHA 9222D

APHA 4500-P PHOSPHORUS

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:

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.

Version:  FINAL   
3



Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 08-MAR-18Workorder: L2062374

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

FCC-MF-CL

P-T-COL-ED

PO4-DO-COL-ED

TSS-CL

Water

Water

Water

Water

Water

R3977799

R3974914

R3978472

R3975388

R3979224

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2727466-2

WG2727466-1

WG2725806-1

WG2727790-2

WG2727790-1

WG2725912-2

WG2725912-1

WG2727746-2

WG2727746-1

KONELAB_TP

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Coliform Bacteria - Fecal

Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

96.9

<2.0

<1

93.0

<0.020

109.7

<0.010

90.4

<3.0

01-MAR-18

01-MAR-18

01-MAR-18

07-MAR-18

07-MAR-18

02-MAR-18

02-MAR-18

06-MAR-18

06-MAR-18

85-115

80-120

70-130

85-115

%

mg/L

CFU/100mL

%

mg/L

%

mg/L

%

mg/L

2

1

0.02

0.01

3

2



Quality Control Report
Page 2 ofReport Date: 08-MAR-18Workorder: L2062374

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.

2





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

16-MAR-18

Lab Work Order #: L2068591

Date Received:KICKING HORSE MOUNTAIN UTILITY 
CORPORATION

1505 - 17th  AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: TRAVIS JOBIN FINAL   
21-MAR-18 16:52 (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: 250-344-6003

RCR - KICKING HORSE MOUNTAIN RESORTJob Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
RCR - KICKING HORSE MOUNTAIN RESORT

Qualifier* Batch

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

Version:  FINAL   
3

L2068591-1 UV TROUGH
TJ on 15-MAR-18 @ 13:00Sampled By:

WATER
   Miscellaneous Parameters

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

mg/L
mg/L

CFU/100mL
mg/L
mg/L

20-MAR-18

16-MAR-18
17-MAR-18
16-MAR-18
21-MAR-18
20-MAR-18

3.9
0.932

49
1.05
5.3

2.0
0.050

1
0.10
3.0

Matrix:

DLHC

DLHC

R3993069
R3992467
R3987565
R3992349
R3991817



BOD-BC-CL

FCC-MF-CL

P-T-COL-ED

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Fecal Coliform Count-MF

Total P in Water by Colour

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2068591 CONTD....

3PAGE of

RCR - KICKING HORSE MOUNTAIN RESORT

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

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

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

Sample Parameter Qualifier Key:

Qualifiers  for Sample Submission Listed:

SPL Tot-P - Sample was Preserved at the laboratory

APHA 5210 B-5 day Incub.-O2 electrode

APHA 9222D

APHA 4500-P PHOSPHORUS

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:

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.

Version:  FINAL   
3



Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 21-MAR-18Workorder: L2068591

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

FCC-MF-CL

P-T-COL-ED

PO4-DO-COL-ED

TSS-CL

Water

Water

Water

Water

Water

R3993069

R3987565

R3992349

R3992467

R3991817

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2737089-2

WG2737089-1

WG2734996-1

WG2736340-2

WG2736340-1

WG2734648-2

WG2734648-1

WG2736275-2

WG2736275-1

KONELAB_TP

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Coliform Bacteria - Fecal

Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

92.8

<2.0

<1

100.7

<0.020

106.4

<0.010

105.8

<3.0

16-MAR-18

16-MAR-18

16-MAR-18

21-MAR-18

21-MAR-18

17-MAR-18

17-MAR-18

20-MAR-18

20-MAR-18

85-115

80-120

70-130

85-115

%

mg/L

CFU/100mL

%

mg/L

%

mg/L

%

mg/L

2

1

0.02

0.01

3

2



Quality Control Report
Page 2 ofReport Date: 21-MAR-18Workorder: L2068591

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.

2





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

20-APR-18

Lab Work Order #: L2082692

Date Received:KICKING HORSE MOUNTAIN UTILITY 
CORPORATION

1505 - 17th  AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: TRAVIS JOBIN FINAL REV. 3
07-MAR-19 10:32 (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: 250-344-6003

WEEK 1-2018 SPRING EMS PROGRAMJob 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
WEEK 1-2018 SPRING EMS PROGRAM

Qualifier* Batch

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

Version:  FINAL REV.
5

L2082692-1

L2082692-2

L2082692-3

WWTP EFFLUENT - UV TROUGH

COLUMBIA RIVER UPSTREAM

COLUMBIA RIVER DOWN STREAM

TJ/PAG on 19-APR-18 @ 14:00

TJ/PAG on 19-APR-18 @ 15:00

TJ/PAG on 19-APR-18 @ 15:00

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

   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

Ammonia, Total (as N)
Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

mg/L
mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

25-APR-18

25-APR-18

25-APR-18

24-APR-18
20-APR-18
21-APR-18
20-APR-18
20-APR-18
20-APR-18
26-APR-18
25-APR-18

20-APR-18

24-APR-18

20-APR-18

24-APR-18
21-APR-18
20-APR-18
20-APR-18
20-APR-18
26-APR-18
25-APR-18

20-APR-18

24-APR-18

20-APR-18

24-APR-18
21-APR-18
20-APR-18
20-APR-18
20-APR-18
26-APR-18
25-APR-18

20-APR-18

24-APR-18

<0.050
<2.0
0.302

See Attached
<1
<1

0.368
<3.0

12.0

12.1

0.039

<0.050
<0.010

See Attached
<1
<1

<0.020
18.0

0.128

0.128

<0.010

<0.050
<0.010

See Attached
<1
<1

<0.020
12.0

0.123

0.123

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

0.050
2.0

0.010

1
1

0.020
3.0

0.020

0.050

0.010

0.050
0.010

1
1

0.020
3.0

0.020

0.050

0.010

0.050
0.010

1
1

0.020
3.0

0.020

0.050

Matrix:

Matrix:

Matrix:

R4022255
R4023099
R4019369
R4024201
R4020067
R4020048
R4023846
R4022864

R4022150

R4022150

R4022255
R4019369
R4024201
R4020067
R4020048
R4023846
R4022864

R4022150

R4022150

R4022255
R4019369
R4024201
R4020067
R4020048
R4023846
R4022864

R4022150
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
WEEK 1-2018 SPRING EMS PROGRAM

Qualifier* Batch

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

Version:  FINAL REV.
5

L2082692-3

L2082692-4

COLUMBIA RIVER DOWN STREAM

COLUMBIA RIVER SIDE CHANNEL

TJ/PAG on 19-APR-18 @ 15:00

TJ/PAG on 19-APR-18 @ 15:00

Sampled By:

Sampled By:

WATER

WATER
   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

25-APR-18

20-APR-18

24-APR-18
21-APR-18
20-APR-18
20-APR-18
20-APR-18
26-APR-18
25-APR-18

20-APR-18

24-APR-18

20-APR-18

<0.010

<0.050
<0.010

See Attached
2
2

<0.020
10.7

0.129

0.129

<0.010

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.010

0.050
0.010

1
1

0.020
3.0

0.020

0.050

0.010

Matrix:

Matrix:

OCR

R4022150

R4022255
R4019369
R4024201
R4020067
R4020048
R4023846
R4022864

R4022150

R4022150



BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

MPN - E. coli

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

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2082692 CONTD....
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WEEK 1-2018 SPRING EMS PROGRAM

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 9223 "Enzyme 
Substrate Coliform Test". E. coli and Total Coliform are determined simultaneously. The 
sample is mixed with a mixture hydrolyzable substrates and then sealed in a multi-well packet. 
The packet is incubated for 18 or 24 hours and then the number of wells exhibiting a positive 
response are counted. The final result is obtained by comparing the positive responses to a 
probability table. 
Recommended Holding Time: 
Sample: 1 day 
Reference: APHA

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.

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

OCR Parameter is out of client specific range.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA  9223B

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-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 REV
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 REV
5



Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 07-MAR-19Workorder: L2082692

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

Water

Water

Water

Water

Water

Water

R4023099

R4020048

R4020067

R4022255

R4022150

R4022150

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

WG2758664-2

WG2758664-1

WG2756378-1

WG2756382-1

WG2757703-4

WG2757703-1

WG2757584-3

WG2757584-2

WG2757584-1

WG2757584-4

WG2757584-3

WG2757584-2

WG2757584-1

L2082692-2

L2082692-2

L2082692-2

Biochemical Oxygen Demand

Biochemical Oxygen Demand

MPN - E. coli

Coliform Bacteria - Fecal

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

85.4

<2.0

<1

<1

101.9

<0.050

<0.010

108.8

<0.010

115.4

0.124

103.6

20-APR-18

20-APR-18

20-APR-18

20-APR-18

24-APR-18

24-APR-18

20-APR-18

20-APR-18

20-APR-18

20-APR-18

20-APR-18

20-APR-18

N/A

2.9

20

20

85-115

85-115

90-110

75-125

90-110

%

mg/L

MPN/100mL

CFU/100mL

%

mg/L

mg/L

%

mg/L

%

mg/L

%

2

1

1

0.05

0.01

RPD-NA<0.010

0.128

3



Quality Control Report
Page 2 ofReport Date: 07-MAR-19Workorder: L2082692

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-IC-N-CL

P-T-COL-ED

PO4-DO-COL-ED

TSS-CL

Water

Water

Water

Water

R4022150

R4023846

R4019369

R4022864

Batch

Batch

Batch

Batch

MB

MS

LCS

MB

LCS

LCS

MB

MB

LCS

MB

WG2757584-1

WG2757584-4

WG2758693-6

WG2758693-5

WG2756126-2

WG2756126-4

WG2756126-1

WG2756126-3

WG2758306-2

WG2758306-1

L2082692-2

KONELAB_TP

Nitrate (as N)

Nitrate (as N)

Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

<0.020

111.0

101.1

<0.020

105.6

109.9

<0.010

<0.010

95.1

<3.0

20-APR-18

20-APR-18

26-APR-18

26-APR-18

21-APR-18

21-APR-18

21-APR-18

21-APR-18

25-APR-18

25-APR-18

75-125

80-120

70-130

70-130

85-115

mg/L

%

%

mg/L

%

%

mg/L

mg/L

%

mg/L

0.02

0.02

0.01

0.01

3

3



Quality Control Report
Page 3 ofReport Date: 07-MAR-19Workorder: L2082692

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]
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Version:
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
WEEK 2-2018 SPRING EMS PROGRAM - WW

Qualifier* Batch

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

Version:  FINAL REV.
5

L2085234-1

L2085234-2

L2085234-3

WWTP EFFLUENT - UV TROUGH 

COLUMBIA RIVER UPSTREAM

COLUMBIA RIVER DOWN STREAM

TJ/MS on 25-APR-18 @ 14:00

TJ/MS on 25-APR-18 @ 15:00

TJ/MS on 25-APR-18 @ 15:00

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

   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

Ammonia, Total (as N)
Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

mg/L
mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

02-MAY-18

02-MAY-18

02-MAY-18

01-MAY-18
27-APR-18
27-APR-18
26-APR-18
26-APR-18
26-APR-18
03-MAY-18
01-MAY-18

28-APR-18

02-MAY-18

28-APR-18

01-MAY-18
27-APR-18
26-APR-18
26-APR-18
26-APR-18
03-MAY-18
01-MAY-18

28-APR-18

02-MAY-18

28-APR-18

01-MAY-18
27-APR-18
26-APR-18
26-APR-18
26-APR-18
03-MAY-18
01-MAY-18

28-APR-18

02-MAY-18

<0.050
<2.0
0.238

See Attached
<1
<1

0.351
4.7

8.57

8.60

0.027

<0.050
0.027

See Attached
83
36

<0.020
17.3

0.105

0.105

<0.010

<0.050
<0.010

See Attached
31
6

0.020
24.0

0.112

0.112

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

0.050
2.0

0.010

1
1

0.020
3.0

0.020

0.050

0.010

0.050
0.010

1
1

0.020
3.0

0.020

0.050

0.010

0.050
0.010

1
1

0.020
3.0

0.020

0.050

Matrix:

Matrix:

Matrix:

OCR

OCR

R4030249
R4031061
R4024331
R4036327
R4024495
R4024480
R4032514
R4030914

R4031083

R4031083

R4030249
R4024331
R4036327
R4024495
R4024480
R4032514
R4030914

R4031083

R4031083

R4030249
R4024331
R4036327
R4024495
R4024480
R4032514
R4030914

R4031083
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
WEEK 2-2018 SPRING EMS PROGRAM - WW

Qualifier* Batch

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

Version:  FINAL REV.
5

L2085234-3

L2085234-4

COLUMBIA RIVER DOWN STREAM

COLUMBIA RIVER SIDE CHANNEL

TJ/MS on 25-APR-18 @ 15:00

TJ/MS on 25-APR-18 @ 15:00

Sampled By:

Sampled By:

WATER

WATER
   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

02-MAY-18

28-APR-18

01-MAY-18
27-APR-18
26-APR-18
26-APR-18
26-APR-18
03-MAY-18
01-MAY-18

28-APR-18

02-MAY-18

28-APR-18

<0.010

<0.050
<0.010

See Attached
37
26

<0.020
14.7

0.094

0.094

<0.010

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.010

0.050
0.010

1
1

0.020
3.0

0.020

0.050

0.010

Matrix:

Matrix:

OCR

R4031083

R4030249
R4024331
R4036327
R4024495
R4024480
R4032514
R4030914

R4031083

R4031083



BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

MPN - E. coli

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

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2085234 CONTD....
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WEEK 2-2018 SPRING EMS PROGRAM - WW

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 9223 "Enzyme 
Substrate Coliform Test". E. coli and Total Coliform are determined simultaneously. The 
sample is mixed with a mixture hydrolyzable substrates and then sealed in a multi-well packet. 
The packet is incubated for 18 or 24 hours and then the number of wells exhibiting a positive 
response are counted. The final result is obtained by comparing the positive responses to a 
probability table. 
Recommended Holding Time: 
Sample: 1 day 
Reference: APHA

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.

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

MS-B

OCR

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

Parameter is out of client specific range.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA  9223B

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-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 REV
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 REV
5



Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 07-MAR-19Workorder: L2085234

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

Water

Water

Water

Water

Water

Water

Water

R4031061

R4024480

R4024495

R4030249

R4031083

R4031083

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

MB

LCS

LCS

MB

MB

LCS

MB

LCS

MB

WG2763502-2

WG2763502-1

WG2760357-4

WG2760373-1

WG2762563-10

WG2762563-6

WG2762563-5

WG2762563-9

WG2763499-2

WG2763499-1

WG2763499-2

WG2763499-1

Biochemical Oxygen Demand

Biochemical Oxygen Demand

MPN - E. coli

Coliform Bacteria - Fecal

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

96.0

<2.0

<1

<1

96.4

101.2

<0.050

<0.050

105.3

<0.010

101.0

<0.020

27-APR-18

27-APR-18

26-APR-18

26-APR-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

85-115

85-115

85-115

90-110

90-110

%

mg/L

MPN/100mL

CFU/100mL

%

%

mg/L

mg/L

%

mg/L

%

mg/L

2

1

1

0.05

0.05

0.01

0.02

3



Quality Control Report
Page 2 ofReport Date: 07-MAR-19Workorder: L2085234

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-COL-ED

PO4-DO-COL-ED

TSS-CL

Water

Water

Water

R4032514

R4024331

R4030914

Batch

Batch

Batch

LCS

MB

LCS

LCS

LCS

MB

MB

MB

LCS

MB

WG2763557-2

WG2763557-1

WG2760219-2

WG2760219-4

WG2760219-6

WG2760219-1

WG2760219-3

WG2760219-5

WG2762605-2

WG2762605-1

KONELAB_TP
Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

99.5

<0.020

105.7

113.6

109.5

<0.010

<0.010

<0.010

94.7

<3.0

03-MAY-18

03-MAY-18

27-APR-18

27-APR-18

27-APR-18

27-APR-18

27-APR-18

27-APR-18

01-MAY-18

01-MAY-18

80-120

70-130

70-130

70-130

85-115

%

mg/L

%

%

%

mg/L

mg/L

mg/L

%

mg/L

0.02

0.01

0.01

0.01

3

3



Quality Control Report
Page 3 ofReport Date: 07-MAR-19Workorder: L2085234

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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

26-APR-18

Lab Work Order #: L2085494

Date Received:KICKING HORSE MOUNTAIN UTILITY 
CORPORATION

1505 - 17th  AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: TRAVIS JOBIN FINAL   
08-MAY-18 14:26 (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: 250-344-6003

RCR - KICKING HORSE MOUNTAIN RESORTJob 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
RCR - KICKING HORSE MOUNTAIN RESORT

Qualifier* Batch

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

Version:  FINAL   
6

L2085494-1 APRIL 2018 SOLIDS
TJ on 25-APR-18 @ 14:00Sampled By:

OTHER
Metals in Soil (CSR) with Extra Metals

   Miscellaneous Parameters

Mercury (Hg)

Aluminum (Al)
Antimony (Sb)
Arsenic (As)
Barium (Ba)
Beryllium (Be)
Bismuth (Bi)
Boron (B)
Cadmium (Cd)
Calcium (Ca)
Chromium (Cr)
Cobalt (Co)
Copper (Cu)
Iron (Fe)
Lead (Pb)
Lithium (Li)
Magnesium (Mg)
Manganese (Mn)
Molybdenum (Mo)
Nickel (Ni)
Phosphorus (P)
Potassium (K)
Selenium (Se)
Silver (Ag)
Sodium (Na)
Strontium (Sr)
Sulfur (S)
Thallium (Tl)
Tin (Sn)
Titanium (Ti)
Tungsten (W)
Uranium (U)
Vanadium (V)
Zinc (Zn)
Zirconium (Zr)

pH (1:2 soil:water)

Coliform Bacteria - Fecal
Moisture

Foreign Matter
Foreign Matter - Sharps

Aluminum (Al)
Antimony (Sb)
Arsenic (As)
Barium (Ba)
Beryllium (Be)

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

pH

MPN/g
%

%
%

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

27-APR-18

27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18

28-APR-18

01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18

27-APR-18

27-APR-18
27-APR-18

04-MAY-18
04-MAY-18

01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18

0.0619

31100
3.81
6.38
241

<0.10
16.3
13.6
0.292
16800
22.3
1.27
236
3590
3.79
<2.0
4060
101
13.5
14.6

27600
5720
2.47
0.72
1130
192
6600

<0.050
11.5
12.1
0.57
28.6
2.19
235
33.9

6.40

>18494.25
91.3

<0.10
<0.10

31100000
3810
6380

241000
<100

Mercury in Soil by CVAAS

Metals in Soil by CRC ICPMS

pH in soil (1:2 Soil:Water Extraction)

Non-compostable and sharp matter

Unit conversion from mg/kg to ug/kg

0.0050

50
0.10
0.10
0.50
0.10
0.20
5.0

0.020
50

0.50
0.10
0.50
50

0.50
2.0
20
1.0
0.10
0.50
50
100
0.20
0.10
50

0.50
1000
0.050
2.0
1.0
0.50
0.050
0.20
2.0
1.0

0.10

2
0.25

0.10
0.10

50000
100
100
500
100

Matrix:

R4024899

R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936

R4024549

R4026501
R4024764

R4037914
R4037914
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
RCR - KICKING HORSE MOUNTAIN RESORT

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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6

L2085494-1

L2085494-2

APRIL 2018 SOLIDS

APRIL 2017 SOLIDS

TJ on 25-APR-18 @ 14:00

TJ on 25-APR-18 @ 14:00

Sampled By:

Sampled By:

OTHER

OTHER
Metals in Soil (CSR) with Extra Metals

Bismuth (Bi)
Boron (B)
Cadmium (Cd)
Calcium (Ca)
Chromium (Cr)
Cobalt (Co)
Copper (Cu)
Iron (Fe)
Lead (Pb)
Lithium (Li)
Magnesium (Mg)
Manganese (Mn)
Molybdenum (Mo)
Nickel (Ni)
Phosphorus (P)
Potassium (K)
Selenium (Se)
Silver (Ag)
Sodium (Na)
Strontium (Sr)
Thallium (Tl)
Tin (Sn)
Titanium (Ti)
Uranium (U)
Vanadium (V)
Zinc (Zn)
Zirconium (Zr)

Mercury (Hg)

Aluminum (Al)
Antimony (Sb)
Arsenic (As)
Barium (Ba)
Beryllium (Be)
Bismuth (Bi)
Boron (B)
Cadmium (Cd)
Calcium (Ca)
Chromium (Cr)
Cobalt (Co)
Copper (Cu)
Iron (Fe)
Lead (Pb)
Lithium (Li)
Magnesium (Mg)
Manganese (Mn)

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

27-APR-18

27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18

01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18

28-APR-18

01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18

16300
13600
292

16800000
22300
1270

236000
3590000

3790
<2000

4060000
101000
13500
14600

27600000
5720000

2470
720

1130000
192000

<50
11500
12100
28600
2190

235000
33900

0.128

32500
3.03
10.3
556
0.13
26.7
30.9
0.387
32800
39.5
3.25
342
5900
6.28
3.2

6280
1010

Unit conversion from mg/kg to ug/kg

Mercury in Soil by CVAAS

Metals in Soil by CRC ICPMS

200
5000
20

50000
500
100
500

50000
500
2000
20000
1000
100
500

50000
100000

200
100

50000
500
50

2000
1000
50
200
2000
1000

0.0050

50
0.10
0.10
0.50
0.10
0.20
5.0

0.020
50

0.50
0.10
0.50
50

0.50
2.0
20
1.0

Matrix:

Matrix:

R4024899

R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
RCR - KICKING HORSE MOUNTAIN RESORT

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2085494-2 APRIL 2017 SOLIDS
TJ on 25-APR-18 @ 14:00Sampled By:

OTHER

   Miscellaneous Parameters

Molybdenum (Mo)
Nickel (Ni)
Phosphorus (P)
Potassium (K)
Selenium (Se)
Silver (Ag)
Sodium (Na)
Strontium (Sr)
Sulfur (S)
Thallium (Tl)
Tin (Sn)
Titanium (Ti)
Tungsten (W)
Uranium (U)
Vanadium (V)
Zinc (Zn)
Zirconium (Zr)

pH (1:2 soil:water)

Coliform Bacteria - Fecal
Moisture

Foreign Matter
Foreign Matter - Sharps

Aluminum (Al)
Antimony (Sb)
Arsenic (As)
Barium (Ba)
Beryllium (Be)
Bismuth (Bi)
Boron (B)
Cadmium (Cd)
Calcium (Ca)
Chromium (Cr)
Cobalt (Co)
Copper (Cu)
Iron (Fe)
Lead (Pb)
Lithium (Li)
Magnesium (Mg)
Manganese (Mn)
Molybdenum (Mo)
Nickel (Ni)
Phosphorus (P)
Potassium (K)
Selenium (Se)
Silver (Ag)
Sodium (Na)
Strontium (Sr)

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

pH

MPN/g
%

%
%

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18
27-APR-18

01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18

27-APR-18

27-APR-18
27-APR-18

04-MAY-18
04-MAY-18

01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18

11.4
27.9

32100
3780
3.16
1.14
809
302
9200
0.063
2.0
2.9
0.74
36.6
5.27
287
4.4

7.31

<2
77.3

3.57
<0.10

32500000
3030
10300
556000

130
26700
30900
387

32800000
39500
3250

342000
5900000

6280
3200

6280000
1010000
11400
27900

32100000
3780000

3160
1140

809000
302000

Metals in Soil by CRC ICPMS

pH in soil (1:2 Soil:Water Extraction)

Non-compostable and sharp matter

Unit conversion from mg/kg to ug/kg

0.10
0.50
50
100
0.20
0.10
50

0.50
1000
0.050
2.0
1.0
0.50
0.050
0.20
2.0
1.0

0.10

2
0.25

0.10
0.10

50000
100
100
500
100
200
5000
20

50000
500
100
500

50000
500
2000
20000
1000
100
500

50000
100000

200
100

50000
500

Matrix:

R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936
R4024936

R4024549

R4026501
R4024764

R4037914
R4037914
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2085494-2 APRIL 2017 SOLIDS
TJ on 25-APR-18 @ 14:00Sampled By:

OTHER

Thallium (Tl)
Tin (Sn)
Titanium (Ti)
Uranium (U)
Vanadium (V)
Zinc (Zn)
Zirconium (Zr)

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18
01-MAY-18

63
2000
2900
36600
5270

287000
4400

Unit conversion from mg/kg to ug/kg
50

2000
1000
50
200
2000
1000

Matrix:



FCOLI-DRY-MTF-VA

FOREIGN-MATTER-VA

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

MOISTURE-VA

PH-1:2-CL

Reference Information

Fecal coliform by MPN

Non-compostable and sharp matter

Mercury in Soil by CVAAS

Metals in Soil by CRC ICPMS

Moisture content

pH in soil (1:2 Soil:Water Extraction)

L2085494 CONTD....

6PAGE of

RCR - KICKING HORSE MOUNTAIN RESORT

This analysis is carried out using procedures adapted from EPA Method 1680 "Fecal Coliforms in Sewage Sludge (Biosolids) by Multiple Tube 
Fermentation using Lauryl Tryptose Broth (LTB) and EC medium". Serial dilutions of the sample are incubated with the appropriate growth medium, and
fecal coliforms are quantified by a statistical estimation of bacteria density (most probable number). The test involves initial 48 hour incubation 
(presumptive test), positive results are further tested (up to an additional 24 hours) to confirm and quantify fecal coliforms.  Results are reported on a dry
weight basis.

Sample is dried, sieved, and weighed. Non-compostable objects and the subset of ’sharps’ are weighed.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CVAAS.

Soil samples are digested with nitric and hydrochloric acids, followed by analysis by CRC ICPMS.

Method Limitation:  This method is not a total digestion technique.  It is a very strong acid digestion that is intended to dissolve those metals that may 
be environmentally available. This method does not dissolve all silicate materials and may result in a partial extraction. depending on the sample matrix,
for some metals, including, but not limited to Al, Ba, Be, Cr, Sr, Ti, Tl, and V.

This analysis is carried out gravimetrically by drying the sample at 105 C for a minimum of six hours.

Soil and de-ionized water (by volume) are mixed in a defined ratio. The slurry is allowed to stand, shaken, and then allowed to stand again prior to taking
measurements. After equilibration, the pH of the liquid portion of the extract is measured by a pH meter. Field Measurement is recommended where 
accurate pH measurements are required, due to the 15 minute recommended hold time.

ALS Test Code Test Description

Soil

Biocompost

Soil

Soil

Soil

Soil

Qualifiers  for Sample Submission Listed:

EXTEMP10 15C  - Samples Received with temperature >10 Degrees C

EPA Method 1680

B.C. OMRR

EPA 200.2/1631E (mod)

EPA 200.2/6020A (mod)

CWS for PHC in Soil - Tier 1

CSSS Ch. 16

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

VA

CL

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, 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   
6



Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 08-MAY-18Workorder: L2085494

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

FCOLI-DRY-MTF-VA

HG-200.2-CVAA-CL

MET-200.2-CCMS-CL

Soil

Soil

Soil

R4026501

R4024899

R4024936

Batch

Batch

Batch

DUP
MB

CRM

DUP

LCS

MB

CRM

WG2760504-1
WG2760504-2

WG2759976-4

WG2759976-5

WG2759976-3

WG2759976-1

WG2759976-4

L2085494-1

TILL-1

L2085494-2

TILL-1

Coliform Bacteria - Fecal

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Mercury (Hg)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

<2

89.6

0.116

93.2

<0.0050

92.3

91.3

95.9

103.5

94.3

82.0

2.8

95.1

95.7

97.0

98.3

97.2

97.5

88.8

83.1

104.5

99.0

94.1

98.9

96.4

27-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

9.3 40

70-130

80-120

70-130

70-130

70-130

70-130

70-130

70-130

0-8.2

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

MPN/g

%

mg/kg

%

mg/kg

%

%

%

%

%

%

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

2

0.005

0.128

7



Quality Control Report
Page 2 ofReport Date: 08-MAY-18Workorder: L2085494

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4024936Batch
CRM

DUP

WG2759976-4

WG2759976-5

TILL-1

L2085494-2

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Phosphorus (P)

100.5

0.32

0.21

96.8

102.1

0.105

1.0

119.1

0.14

90.2

98.8

89.6

0.7

36000

3.26

11.3

587

0.15

29.2

33.7

0.431

34700

44.5

3.61

370

6280

6.48

3.0

7080

1070

12.0

31.2

36000

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

10

7.4

9.2

5.4

19

9.0

8.6

11

5.6

12

11

7.7

6.3

3.2

7.2

12

5.4

5.5

11

11

40

30

30

40

30

30

30

30

30

30

30

30

30

40

30

30

30

40

30

30

70-130

0.11-0.51

0.13-0.33

70-130

70-130

0.077-0.18

0-3.1

70-130

0-0.66

70-130

70-130

70-130

0-1.8

%

mg/kg

mg/kg

%

%

mg/kg

mg/kg

%

mg/kg

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

32500

3.03

10.3

556

0.13

26.7

30.9

0.387

32800

39.5

3.25

342

5900

6.28

3.2

6280

1010

11.4

27.9

32100

7



Quality Control Report
Page 3 ofReport Date: 08-MAY-18Workorder: L2085494

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4024936Batch
DUP

LCS

WG2759976-5

WG2759976-3

L2085494-2
Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

4120

3.31

1.21

884

313

9600

0.060

<2.0

1.4

0.77

37.8

5.93

320

4.9

92.3

105.9

100.4

101.3

98.6

92.0

90.7

102.9

96.2

95.3

99.4

99.3

105.3

98.1

92.8

107.3

95.8

99.5

100.4

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

01-MAY-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

8.6

4.6

6.3

8.9

3.9

4.6

4.9

N/A

1.5

3.6

3.3

12

11

9.9

40

30

40

40

40

30

30

40

2

30

30

30

30

30

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

RPD-NA

J

3780

3.16

1.14

809

302

9200

0.063

2.0

2.9

0.74

36.6

5.27

287

4.4

7
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL Soil

R4024936Batch
LCS

MB

WG2759976-3

WG2759976-1

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Aluminum (Al)

Antimony (Sb)

Arsenic (As)

Barium (Ba)

Beryllium (Be)

Bismuth (Bi)

Boron (B)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Lithium (Li)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

107.1

96.9

99.4

104.2

99.8

89.8

91.1

102.5

107.1

93.8

89.0

102.2

88.1

97.9

<50

<0.10

<0.10

<0.50

<0.10

<0.20

<5.0

<0.020

<50

<0.50

<0.10

<0.50

<50

<0.50

<2.0

<20

<1.0

<0.10

<0.50

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

50

0.1

0.1

0.5

0.1

0.2

5

0.02

50

0.5

0.1

0.5

50

0.5

2

20

1

0.1

0.5

7
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-200.2-CCMS-CL

MOISTURE-VA

PH-1:2-CL

Soil

Soil

Soil

R4024936

R4024764

R4024549

Batch

Batch

Batch

MB

LCS

LCS

MB

MB

DUP

WG2759976-1

WG2760537-2

WG2760537-6

WG2760537-1

WG2760537-5

WG2760427-3 L2085494-2

Phosphorus (P)

Potassium (K)

Selenium (Se)

Silver (Ag)

Sodium (Na)

Strontium (Sr)

Sulfur (S)

Thallium (Tl)

Tin (Sn)

Titanium (Ti)

Tungsten (W)

Uranium (U)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

Moisture

Moisture

Moisture

Moisture

pH (1:2 soil:water)

<50

<100

<0.20

<0.10

<50

<0.50

<1000

<0.050

<2.0

<1.0

<0.50

<0.050

<0.20

<2.0

<1.0

100.4

100.5

<0.25

<0.25

7.28

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

28-APR-18

27-APR-18

27-APR-18

27-APR-18

27-APR-18

27-APR-180.03 0.2

90-110

90-110

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

%

%

%

%

pH

50

100

0.2

0.1

50

0.5

1000

0.05

2

1

0.5

0.05

0.2

2

1

0.25

0.25

J7.31

7
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Sample Parameter Qualifier Definitions:

Description Qualifier      

J

RPD-NA

Duplicate results and limits are expressed in terms of absolute difference.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

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:

7



Quality Control Report
Page 7 ofReport Date: 08-MAY-18Workorder: L2085494

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Bacteriological Tests

1
2

25-APR-18 14:00
25-APR-18 14:00

27-APR-18 15:00
27-APR-18 15:00

48
48

49
49

Fecal coliform by MPN
EHT
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 L2085494 were received on 26-APR-18 08:30.

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

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).

7
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
WEEK 3-2018 SPRING EMS PROGRAM-WW

Qualifier* Batch

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

Version:  DRAFT   
5

L2089194-1

L2089194-2

L2089194-3

WWTP EFFLUENT-UV TROUGH

COLUMBIA RIVER UPSTREAM

COLUMBIA RIVER DOWN STREAM

TJ/MS on 03-MAY-18 @ 14:00

TJ/MS on 03-MAY-18 @ 15:00

TJ/MS on 03-MAY-18 @ 15:00

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

   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

Ammonia, Total (as N)
Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Coliform Bacteria - Fecal
MPN - E. coli
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

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

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

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

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L
mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

10-MAY-18

10-MAY-18

11-MAY-18
04-MAY-18
05-MAY-18
04-MAY-18
04-MAY-18
10-MAY-18

06-MAY-18

10-MAY-18

06-MAY-18

11-MAY-18
05-MAY-18
04-MAY-18
04-MAY-18
11-MAY-18
10-MAY-18

06-MAY-18

10-MAY-18

06-MAY-18

11-MAY-18
05-MAY-18
04-MAY-18
04-MAY-18
11-MAY-18
10-MAY-18

06-MAY-18

10-MAY-18

06-MAY-18

<0.050
3.9

0.100
1

<1
12.0

7.81

7.84

0.024

<0.050
<0.010

36
27

<0.020
24.0

0.184

0.184

<0.010

<0.050
<0.010

27
8

<0.020
22.7

0.192

0.192

<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

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.050
2.0

0.010
1
1

3.0

0.020

0.050

0.010

0.050
0.010

1
1

0.020
3.0

0.020

0.050

0.010

0.050
0.010

1
1

0.020
3.0

0.020

0.050

0.010

Matrix:

Matrix:

Matrix:

OCR

OCR

R4040670
R4039338
R4033776
R4034327
R4034288
R4040725

R4040146

R4040146

R4040670
R4033776
R4034327
R4034288
R4040920
R4040725

R4040146

R4040146

R4040670
R4033776
R4034327
R4034288
R4040920
R4040725

R4040146

R4040146
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
WEEK 3-2018 SPRING EMS PROGRAM-WW

Qualifier* Batch

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

Version:  DRAFT   
5

L2089194-4 COLUMBIA RIVER SIDE CHANNEL
TJ/MS on 03-MAY-18 @ 15:00Sampled By:

WATER
   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

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

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

10-MAY-18

11-MAY-18
05-MAY-18
04-MAY-18
04-MAY-18
11-MAY-18
10-MAY-18

06-MAY-18

10-MAY-18

06-MAY-18

<0.050
<0.010

40
24

<0.020
<3.0

0.151

0.151

<0.010

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.050
0.010

1
1

0.020
3.0

0.020

0.050

0.010

Matrix:

OCR

R4040670
R4033776
R4034327
R4034288
R4040920
R4040725

R4040146

R4040146
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BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

MPN - E. coli

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

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2089194 CONTD....

4PAGE of

WEEK 3-2018 SPRING EMS PROGRAM-WW

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 9223 "Enzyme 
Substrate Coliform Test". E. coli and Total Coliform are determined simultaneously. The 
sample is mixed with a mixture hydrolyzable substrates and then sealed in a multi-well packet. 
The packet is incubated for 18 or 24 hours and then the number of wells exhibiting a positive 
response are counted. The final result is obtained by comparing the positive responses to a 
probability table. 
Recommended Holding Time: 
Sample: 1 day 
Reference: APHA

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.

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

K

OCR

Matrix Spike recovery outside ALS DQO due to sample matrix effects.

Parameter is out of client specific range.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA  9223B

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-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:  DRAFT   
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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:  DRAFT   
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Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 12-MAY-18Workorder: L2089194

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

Water

Water

Water

Water

Water

Water

Water

R4039338

R4034288

R4034327

R4040670

R4040146

R4040146

R4040920

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2768706-2

WG2768706-1

WG2766030-1

WG2766050-1

WG2770357-6

WG2770357-5

WG2769630-2

WG2769630-1

WG2769630-2

WG2769630-1

WG2769722-2

WG2769722-1

KONELAB_TP

Biochemical Oxygen Demand

Biochemical Oxygen Demand

MPN - E. coli

Coliform Bacteria - Fecal

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Phosphorus (P)-Total

91.1

<2.0

<1

<1

106.6

<0.050

107.4

<0.010

102.8

<0.020

105.1

04-MAY-18

04-MAY-18

04-MAY-18

04-MAY-18

11-MAY-18

11-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

06-MAY-18

11-MAY-18

85-115

85-115

90-110

90-110

80-120

%

mg/L

MPN/100mL

CFU/100mL

%

mg/L

%

mg/L

%

mg/L

%

2

1

1

0.05

0.01

0.02

3
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Quality Control Report
Page 2 ofReport Date: 12-MAY-18Workorder: L2089194

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-COL-ED

PO4-DO-COL-ED

TSS-CL

Water

Water

Water

R4040920

R4033776

R4040725

Batch

Batch

Batch

MB

LCS

LCS

MB

MB

LCS

MB

WG2769722-1

WG2765638-2

WG2765638-4

WG2765638-1

WG2765638-3

WG2769503-2

WG2769503-1

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

<0.020

105.6

112.8

<0.010

<0.010

93.3

<3.0

11-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

05-MAY-18

10-MAY-18

10-MAY-18

70-130

70-130

85-115

mg/L

%

%

mg/L

mg/L

%

mg/L

0.02

0.01

0.01

3

3



DRAFT

Quality Control Report
Page 3 ofReport Date: 12-MAY-18Workorder: L2089194

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.

3





 

 
#4, 6125 12 Street SE, Calgary, AB T2H 2K1 

 

 

 

Microbial Test Results 

Samples collected May 3, 2018 
 

Final Report 
 

May 16, 2018 

 
 
 
 
 

Submitted to:    ALS Environmental  
Calgary, AB 



 
 

 
Reference: 1718-1046 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID/ 
Internal ID 

Dates 
Receipt 

temperature Collected Received 
Enterococcus 
test initiation 

L2089194-1 WWTP 
EFFLUENT-UV TROUGH/ 

1718-1046-01 

03-May-18 at 
1400h 

04-May-18 at 
1040h 

04-May-18 at 
1240h 

11°C 

L2089194-2 COLUMBIA 
RIVER UPSTREAM/ 

1718-1046-02 

03-May-18 at 
1500h  

04-May-18 at 
1040h 

04-May-18 at 
1240h 

11°C 

L2089194-3 COLUMBIA 
RIVER DOWN STREAM/ 

1718-1046-03 

03-May-18 at 
1500h  

04-May-18 at 
1040h 

04-May-18 at 
1240h 

11°C 

L2089194-4 COLUMBIA 
RIVER SIDE CHANNEL/ 

1718-1046-04 

03-May-18 at 
1500h  

04-May-18 at 
1040h 

04-May-18 at 
1240h 

11°C 

 

TEST TYPES 

• Enterococcus enumeration test 

RESULTS 

Microbial test results 

Sample ID 
MPN/100 mL 
Enterococcus 

L2089194-1 WWTP EFFLUENT-UV TROUGH <1 

L2089194-2 COLUMBIA RIVER UPSTREAM 5.2 

L2089194-3 COLUMBIA RIVER DOWN STREAM 4.1 

L2089194-4 COLUMBIA RIVER SIDE CHANNEL 4.1 

MPN = Most Probable Number 
 
 
 
 
 
 
 



 
 

 
Reference: 1718-1046 Nautilus Environmental Company Inc. 2 
 

QA/QC 

QA/QC summary 
Total Coliforms/E. 

coli 
Enterococcus Pseudomonas Heterotrophic 

bacteria 
Protocol deviations None None None None 

Control 
performance 

Acceptable Acceptable Acceptable Acceptable 

Test performance Valid Valid Valid Valid 

 

 

  



 
 

 
Reference: 1718-1046 Nautilus Environmental Company Inc. 3 
 

         
Report By:  Reviewed By: 
Courtney Bogstie, BSc  Leila Oosterbroek, BSc 
Biologist  Environmental Scientist 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 
 

REFERENCES       

Enterolert Test Kit Literature, IDEXX Laboratories Ltd., One IDEXX Drive, Westbrook, ME, 04092 
USA 

MPN Tables for IDEXX Quanti-Tray 2000 (http://www.idexx.com/water)  
      
        
      
 

http://www.idexx.com/water


 
 

 
 

APPENDIX A – Test data 





 
 

 
 

APPENDIX B – Chain-of-custody form 





 
 

 
 

END OF REPORT 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
WEEK 4 - 2018 SPRING EMS PROGRAM - WW

Qualifier* Batch

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

Version:  FINAL   
5

L2092146-1

L2092146-2

L2092146-3

WWTP EFFLUENT - UV TROUGH

COLUMBIA RIVER UPSTREAM

COLUMBIA RIVER DOWN STREAM

TJ/MS on 09-MAY-18 @ 14:00

TJ/MS on 09-MAY-18 @ 15:00

TJ/MS on 09-MAY-18 @ 15:00

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

   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

Ammonia, Total (as N)
Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

mg/L
mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

16-MAY-18

16-MAY-18

16-MAY-18

16-MAY-18
10-MAY-18
11-MAY-18
10-MAY-18
10-MAY-18
10-MAY-18
17-MAY-18
15-MAY-18

12-MAY-18

13-MAY-18

12-MAY-18

16-MAY-18
11-MAY-18
10-MAY-18
10-MAY-18
10-MAY-18
17-MAY-18
15-MAY-18

12-MAY-18

13-MAY-18

12-MAY-18

16-MAY-18
11-MAY-18
10-MAY-18
10-MAY-18
10-MAY-18
17-MAY-18
15-MAY-18

12-MAY-18

13-MAY-18

<0.050
<2.0
0.052

See Attached
<1
<1

0.124
6.3

6.00

6.02

0.016

<0.050
<0.010

See Attached
11
10

0.061
120

0.222

0.222

<0.010

<0.050
<0.010

See Attached
13
2

0.094
214

0.240

0.240

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

0.050
2.0

0.010

1
1

0.020
3.0

0.020

0.050

0.010

0.050
0.010

1
1

0.020
3.0

0.020

0.050

0.010

0.050
0.010

1
1

0.020
3.0

0.020

0.050

Matrix:

Matrix:

Matrix:

OCR

OCR

R4046049
R4044420
R4040862
R4053931
R4040923
R4040904
R4047075
R4045881

R4041541

R4041541

R4046049
R4040862
R4053931
R4040923
R4040904
R4047075
R4045881

R4041541

R4041541

R4046049
R4040862
R4053931
R4040923
R4040904
R4047075
R4045881

R4041541
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
WEEK 4 - 2018 SPRING EMS PROGRAM - WW

Qualifier* Batch

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

Version:  FINAL   
5

L2092146-3

L2092146-4

COLUMBIA RIVER DOWN STREAM

COLUMBIA RIVER SIDE CHANNEL

TJ/MS on 09-MAY-18 @ 15:00

TJ/MS on 09-MAY-18 @ 15:00

Sampled By:

Sampled By:

WATER

WATER
   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

16-MAY-18

12-MAY-18

16-MAY-18
11-MAY-18
10-MAY-18
10-MAY-18
10-MAY-18
17-MAY-18
15-MAY-18

12-MAY-18

13-MAY-18

12-MAY-18

<0.010

<0.050
<0.010

See Attached
41
16

0.044
81.7

0.217

0.217

<0.010

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.010

0.050
0.010

1
1

0.020
3.0

0.020

0.050

0.010

Matrix:

Matrix:

OCR

R4041541

R4046049
R4040862
R4053931
R4040923
R4040904
R4047075
R4045881

R4041541

R4041541



BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-ED

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

MPN - E. coli

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

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2092146 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 9223 "Enzyme 
Substrate Coliform Test". E. coli and Total Coliform are determined simultaneously. The 
sample is mixed with a mixture hydrolyzable substrates and then sealed in a multi-well packet. 
The packet is incubated for 18 or 24 hours and then the number of wells exhibiting a positive 
response are counted. The final result is obtained by comparing the positive responses to a 
probability table. 
Recommended Holding Time: 
Sample: 1 day 
Reference: APHA

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.

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

OCR Parameter is out of client specific range.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA  9223B

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-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

L2092146 CONTD....
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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



Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 23-MAY-18Workorder: L2092146

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

Water

Water

Water

Water

Water

Water

R4044420

R4040904

R4040923

R4046049

R4041541

R4041541

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

MB

MB

DUP

LCS

MB

MS

LCS

MB

LCS

MB

WG2773037-2

WG2773037-1

WG2770556-1

WG2770556-4

WG2770577-1

WG2773952-19

WG2773952-18

WG2773952-17

WG2773952-20

WG2771267-2

WG2771267-1

WG2771267-2

WG2771267-1

L2092146-4

L2092146-4

Biochemical Oxygen Demand

Biochemical Oxygen Demand

MPN - E. coli

MPN - E. coli

Coliform Bacteria - Fecal

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

93.9

<2.0

<1

<1

<1

<0.050

104.1

<0.050

124.2

102.3

<0.010

98.1

<0.020

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

10-MAY-18

16-MAY-18

16-MAY-18

16-MAY-18

16-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

12-MAY-18

N/A 20

85-115

85-115

75-125

90-110

90-110

%

mg/L

MPN/100mL

MPN/100mL

CFU/100mL

mg/L

%

mg/L

%

%

mg/L

%

mg/L

2

1

1

1

0.05

0.01

0.02

RPD-NA<0.050

3



Quality Control Report
Page 2 ofReport Date: 23-MAY-18Workorder: L2092146

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-COL-ED

TSS-CL

Water

Water

R4047075

R4045881

Batch

Batch

LCS

MB

LCS

MB

WG2774229-6

WG2774229-5

WG2773167-2

WG2773167-1

KONELAB_TP
Phosphorus (P)-Total

Phosphorus (P)-Total

Total Suspended Solids

Total Suspended Solids

99.2

<0.020

92.7

<3.0

17-MAY-18

17-MAY-18

15-MAY-18

15-MAY-18

80-120

85-115

%

mg/L

%

mg/L

0.02

3

3



Quality Control Report
Page 3 ofReport Date: 23-MAY-18Workorder: L2092146

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.

3





 

 
#4, 6125 12 Street SE, Calgary, AB T2H 2K1 

 

 

 

Microbial Test Results 

Samples collected May 9, 2018 
 

Final Report 
 

May 23, 2018 

 
 
 
 
 

Submitted to:    ALS Environmental  
Calgary, AB 



 
 

 
Reference: 1718-1082 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID/ 
Internal ID 

Dates 
Receipt 

temperature Collected Received 
Enterococcus test 

initiation 
L2092146-1 WWTP 

EFFLUENT – UV 
TROUGH/ 

1718-1082-01 

09-May-18 at 
1400h 

10-May-18 at 
1225h 

10-May-18 at 1315h 11.7°C 

L2092146-2 
COLUMBIA RIVER 

UPSTREAM/ 

1718-1082-02 

09-May-18 at 
1500h 

10-May-18 at 
1225h 

10-May-18 at 1315h 11.9°C 

L2092146-3 
COLUMBIA RIVER 
DOWN STREAM/ 

1718-1082-03 

09-May-18 at 
1500h 

10-May-18 at 
1225h 

10-May-18 at 1315h 10.9°C 

L2092146-4 
COLUMBIA RIVER SIDE 

CHANNEL/ 

1718-1082-04 

09-May-18 at 
1500h 

10-May-18 at 
1225h 

10-May-18 at 1315h 11.6°C 

 

TEST TYPES 

• Enterococcus enumeration test 

RESULTS 

Microbial test results 

Sample ID 
MPN/100 mL 
Enterococcus 

L2092146-1 WWTP EFFLUENT – UV TROUGH <1 

L2092146-2 COLUMBIA RIVER UPSTREAM 3.0 

L2092146-3 COLUMBIA RIVER DOWN STREAM 4.1 

L2092146-4 COLUMBIA RIVER SIDE CHANNEL 9.7 

MPN = Most Probable Number 
 
 
 
 



 
 

 
Reference: 1718-1082 Nautilus Environmental Company Inc. 2 
 

QA/QC 

QA/QC summary Enterococcus 
Protocol deviations None 

Control 
performance 

Acceptable 

Test performance Valid 

  



 
 

 
Reference: 1718-1082 Nautilus Environmental Company Inc. 3 
 

         
Report By:  Reviewed By: 
Courtney Bogstie, BSc  Leila Oosterbroek, BSc 
Biologist  Environmental Scientist 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 
 

REFERENCES       

Enterolert Test Kit Literature, IDEXX Laboratories Ltd., One IDEXX Drive, Westbrook, ME, 04092 
USA 

MPN Tables for IDEXX Quanti-Tray 2000 (http://www.idexx.com/water)  
      
        
      
 

http://www.idexx.com/water


 
 

 
 

APPENDIX A – Test data 





 
 

 
 

APPENDIX B – Chain-of-custody form 





 
 

 
 

END OF REPORT 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
WEEK 5 - 2018 SPRING EMS PROGRAM - WW

Qualifier* Batch

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

Version:  FINAL   
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L2096116-1

L2096116-2

L2096116-3

WWTP EFFLUENT - UV TROUGH

COLUMBIA RIVER UPSTREAM

COLUMBIA RIVER DOWN STREAM

CV on 16-MAY-18 @ 14:00

CV on 16-MAY-18 @ 15:00

CV on 16-MAY-18 @ 15:00

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

   Miscellaneous Parameters

NO2, NO3, & (NO2+NO3) in Water

   Miscellaneous Parameters

NO2, NO3, & (NO2+NO3) in Water

   Miscellaneous Parameters

NO2, NO3, & (NO2+NO3) in Water

Ammonia, Total (as N)
Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

mg/L
mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

24-MAY-18

24-MAY-18

24-MAY-18

27-MAY-18
17-MAY-18
18-MAY-18
17-MAY-18
17-MAY-18
17-MAY-18
25-MAY-18
23-MAY-18

18-MAY-18

22-MAY-18

18-MAY-18

27-MAY-18
18-MAY-18
17-MAY-18
17-MAY-18
17-MAY-18
25-MAY-18
23-MAY-18

18-MAY-18

22-MAY-18

18-MAY-18

27-MAY-18
18-MAY-18
17-MAY-18
17-MAY-18
17-MAY-18
25-MAY-18
23-MAY-18

18-MAY-18

22-MAY-18

<0.050
2.1

0.140
See Attached

<1
<1

0.206
<3.0

14.0

14.0

0.030

<0.050
<0.010

See Attached
11
5

0.076
149

0.134

0.134

<0.010

<0.050
<0.010

See Attached
12
11

0.137
281

0.151

0.151

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

0.050
2.0

0.010

1
1

0.020
3.0

0.020

0.022

0.010

0.050
0.010

1
1

0.020
3.0

0.020

0.022

0.010

0.050
0.010

1
1

0.020
3.0

0.020

0.022

Matrix:

Matrix:

Matrix:

OCR

OCR

R4057382
R4052347
R4048029
R4063303
R4048191
R4048189
R4056323
R4055438

R4048366

R4048366

R4057382
R4048029
R4063303
R4048191
R4048189
R4056323
R4055438

R4048366

R4048366

R4057382
R4048029
R4063303
R4048191
R4048189
R4056323
R4055438

R4048366
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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.

Version:  FINAL   
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L2096116-3

L2096116-4

COLUMBIA RIVER DOWN STREAM

COLUMBIA RIVER SIDE CHANNEL

CV on 16-MAY-18 @ 15:00

CV on 16-MAY-18 @ 15:00

Sampled By:

Sampled By:

WATER

WATER
   Miscellaneous Parameters

NO2, NO3, & (NO2+NO3) in Water

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

24-MAY-18

18-MAY-18

27-MAY-18
18-MAY-18
17-MAY-18
17-MAY-18
17-MAY-18
25-MAY-18
23-MAY-18

18-MAY-18

22-MAY-18

18-MAY-18

<0.010

<0.050
<0.010

See Attached
136
70

0.047
68.7

0.111

0.111

<0.010

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.010

0.050
0.010

1
1

0.020
3.0

0.020

0.022

0.010

Matrix:

Matrix:

OCR

R4048366

R4057382
R4048029
R4063303
R4048191
R4048189
R4056323
R4055438

R4048366

R4048366



BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

NH3-F-CL

NO2+NO3-CALC-ED

NO2-IC-N-ED

NO3-IC-N-ED

P-T-COL-ED

PO4-DO-COL-ED

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

MPN - E. coli

Fecal Coliform Count-MF

Ammonia by Fluorescence

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2096116 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 9223 "Enzyme 
Substrate Coliform Test". E. coli and Total Coliform are determined simultaneously. The 
sample is mixed with a mixture hydrolyzable substrates and then sealed in a multi-well packet. 
The packet is incubated for 18 or 24 hours and then the number of wells exhibiting a positive 
response are counted. The final result is obtained by comparing the positive responses to a 
probability table. 
Recommended Holding Time: 
Sample: 1 day 
Reference: APHA

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.

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

MS-B

OCR

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

Parameter is out of client specific range.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA  9223B

APHA 9222D

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

CALCULATION

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

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.

Version:  FINAL   
5



Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 31-MAY-18Workorder: L2096116

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-ED

Water

Water

Water

Water

Water

R4052347

R4048189

R4048191

R4057382

R4048366

Batch

Batch

Batch

Batch

Batch

MB

MB

MB

LCS

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

WG2777847-12

WG2776545-4

WG2776562-1

WG2781669-6

WG2781669-5

WG2776347-13

WG2776347-15

WG2776347-17

WG2776347-19

WG2776347-2

WG2776347-1

WG2776347-14

WG2776347-16

WG2776347-18

Biochemical Oxygen Demand

MPN - E. coli

Coliform Bacteria - Fecal

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

<2

<1

<1

109.3

<0.050

95.9

100.6

92.2

93.3

94.8

<0.010

<0.010

<0.010

17-MAY-18

17-MAY-18

17-MAY-18

27-MAY-18

27-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

19-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

85-115

90-110

90-110

90-110

90-110

90-110

mg/L

MPN/100mL

CFU/100mL

%

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

1

1

0.05

0.01

0.01

0.01

4



Quality Control Report
Page 2 ofReport Date: 31-MAY-18Workorder: L2096116

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO2-IC-N-ED

NO3-IC-N-ED

P-T-COL-ED

PO4-DO-COL-ED

Water

Water

Water

Water

R4048366

R4048366

R4056323

R4048029

Batch

Batch

Batch

Batch

MB

MB

LCS

LCS

LCS

LCS

LCS

MB

MB

MB

MB

MB

LCS

MB

LCS

MB

WG2776347-18

WG2776347-20

WG2776347-13

WG2776347-15

WG2776347-17

WG2776347-19

WG2776347-2

WG2776347-1

WG2776347-14

WG2776347-16

WG2776347-18

WG2776347-20

WG2780139-14

WG2780139-13

WG2776342-2

WG2776342-1

KONELAB_TP

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Nitrate (as N)

Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

<0.010

<0.010

98.6

99.1

99.4

98.2

96.6

<0.020

<0.020

<0.020

<0.020

<0.020

103.5

<0.020

110.1

<0.010

18-MAY-18

19-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

19-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

18-MAY-18

19-MAY-18

25-MAY-18

25-MAY-18

18-MAY-18

18-MAY-18

90-110

90-110

90-110

90-110

90-110

80-120

70-130

mg/L

mg/L

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

0.01

0.01

0.02

0.02

0.02

0.02

0.02

0.02

0.01

4



Quality Control Report
Page 3 ofReport Date: 31-MAY-18Workorder: L2096116

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

TSS-CL Water

R4055438Batch
LCS

MB

WG2779025-2

WG2779025-1

Total Suspended Solids

Total Suspended Solids

91.1

<3.0

23-MAY-18

23-MAY-18

85-115%

mg/L 3

4



Quality Control Report
Page 4 ofReport Date: 31-MAY-18Workorder: L2096116

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.
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#4, 6125 12 Street SE, Calgary, AB T2H 2K1 

 

 

 

Microbial Test Results 

Samples collected May 16, 2018 
 

Final Report 
 

May 31, 2018 

 
 
 
 
 

Submitted to:    ALS Environmental  
Calgary, AB 



 
 

 
Reference: 1718-1122 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID/ 
Internal ID 

Dates 
Receipt 

temperature Collected Received 
Enterococcus test 

initiation 
L2096116-1 WWTP 

EFFLUENT – UV 
TROUGH/ 

1718-1122-01 

16-May-18 at 
1400h 

17-May-18 at 
1155h 

17-May-18 at 1245h 7.7°C 

L2096116-2 
COLUMBIA RIVER 

UPSTREAM/ 

1718-1122-02 

16-May-18 at 
1500h 

17-May-18 at 
1155h 

17-May-18 at 1245h 7.8°C 

L2096116-3 
COLUMBIA RIVER 
DOWN STREAM/ 

1718-1122-03 

16-May-18 at 
1500h 

17-May-18 at 
1155h 

17-May-18 at 1245h 8.1°C 

L2096116-4 
COLUMBIA RIVER 
SIDE CHANNEL/ 

1718-1122-04 

16-May-18 at 
1500h 

17-May-18 at 
1155h 

17-May-18 at 1245h 8.4°C 

 

TEST TYPES 

• Enterococcus enumeration test 

RESULTS 

Microbial test results 

Sample ID 
MPN/100 mL 
Enterococcus 

L2096116-1 WWTP EFFLUENT – UV 
TROUGH 

<1 

L2096116-2 COLUMBIA RIVER 
UPSTREAM 

4.1 

L2096116-3 COLUMBIA RIVER DOWN 
STREAM 

2.0 

L2096116-4 COLUMBIA RIVER SIDE 
CHANNEL 

10.9 

MPN = Most Probable Number 



 
 

 
Reference: 1718-1122 Nautilus Environmental Company Inc. 2 
 

QA/QC 

QA/QC summary Enterococcus 
Protocol deviations None 

Control 
performance 

Acceptable 

Test performance Valid 

 

 

 

         
Report By:  Reviewed By: 
Courtney Bogstie, BSc  Leila Oosterbroek, BSc 
Biologist  Environmental Scientist 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 
 

REFERENCES       

Enterolert Test Kit Literature, IDEXX Laboratories Ltd., One IDEXX Drive, Westbrook, ME, 04092 
USA 

MPN Tables for IDEXX Quanti-Tray 2000 (http://www.idexx.com/water)     
  
        
      

http://www.idexx.com/water


 
 

 
 

APPENDIX A – Test data 





 
 

 
 

APPENDIX B – Chain-of-custody form 





 
 

 
 

END OF REPORT 
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CORPORATION
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CALGARY  AB  T2T 0E2

ATTN: TRAVIS JOBIN FINAL   
14-JUL-18 14:50 (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: 250-344-6003

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

of
RCR - KHMR

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2117308-1 UV TROUGH
TJ/CV on 21-JUN-18 @ 11:30Sampled By:

water
   Miscellaneous Parameters

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

mg/L
mg/L

CFU/100mL
mg/L
mg/L

12-JUL-18

22-JUN-18
22-JUN-18
22-JUN-18
12-JUL-18
27-JUN-18

3.9
<0.0050

<1
0.074
3.3

2.0
0.0050

1
0.020
3.0

Matrix:

R4098889
R4096656
R4095815
R4123833
R4098294



BOD-BC-CL

FCC-MF-CL

P-T-COL-ED

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Fecal Coliform Count-MF

Total P in Water by Colour

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2117308 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 using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

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

APHA 5210 B-5 day Incub.-O2 electrode

APHA 9222D

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

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

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.

Version:  FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 14-JUL-18Workorder: L2117308

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

FCC-MF-CL

P-T-COL-ED

PO4-DO-COL-CL

TSS-CL

Water

Water

Water

Water

Water

R4098889

R4095815

R4123833

R4096656

R4098294

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2808951-2

WG2808951-1

WG2805418-3

WG2820628-2

WG2820628-1

WG2804601-18

WG2804601-17

WG2808199-2

WG2808199-1

KONELAB_TP

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Coliform Bacteria - Fecal

Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

99.5

<2.0

<1

94.0

<0.020

100.8

<0.0050

97.8

<3.0

22-JUN-18

22-JUN-18

22-JUN-18

12-JUL-18

12-JUL-18

22-JUN-18

22-JUN-18

27-JUN-18

27-JUN-18

85-115

80-120

80-120

85-115

%

mg/L

CFU/100mL

%

mg/L

%

mg/L

%

mg/L

2

1

0.02

0.005

3

2



Quality Control Report
Page 2 ofReport Date: 14-JUL-18Workorder: L2117308

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.

2





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

03-AUG-18

Lab Work Order #: L2140985

Date Received:KICKING HORSE MOUNTAIN UTILITY 
CORPORATION

1500 Kicking Horse Trail
CALGARY  AB  T2T 0E2

ATTN: TRAVIS JOBIN FINAL   
17-AUG-18 13:01 (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: 250-344-6003

DW-RCR/KHMRJob Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2140985 CONTD....
2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
DW-RCR/KHMR

Qualifier* Batch

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

Version:  FINAL   
4

L2140985-1 UV TROUGH
CV on 02-AUG-18 @ 15:30Sampled By:

WATER
   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)

Coliform Bacteria - Fecal
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L
mg/L

CFU/100mL
mg/L
mg/L

mg/L

mg/L

mg/L

03-AUG-18
04-AUG-18

03-AUG-18
13-AUG-18
08-AUG-18

03-AUG-18

10-AUG-18

03-AUG-18

<2.0
0.0812

<1
0.0560
<3.0

15.6

15.6

0.036

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

2.0
0.0050

1
0.0050

3.0

0.020

0.050

0.010

Matrix:

Note: Sample refiltered and reran, data 
confirmed.

RRV
R4161450
R4159612

R4159983
R4168532
R4162099

R4162609

R4162609



BOD-BC-CL

FCC-MF-CL

N2N3-CALC-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Fecal Coliform Count-MF

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Total P in Water by Colour

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2140985 CONTD....

3PAGE of

DW-RCR/KHMR

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.

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.

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

MS-B

RRV

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

Reported Result Verified By Repeat Analysis

Sample Parameter Qualifier Key:

Qualifiers  for Sample Submission Listed:

SPL Sample was Preserved at the laboratory

APHA 5210 B-5 day Incub.-O2 electrode

APHA 9222D

CALCULATION

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P PHOSPHORUS

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:

Laboratory Definition Code Laboratory Location

CL ALS ENVIRONMENTAL - CALGARY, ALBERTA, CANADA

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   
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Reference Information

L2140985 CONTD....

4PAGE of

DW-RCR/KHMR

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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Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1500 Kicking Horse Trail 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 17-AUG-18Workorder: L2140985

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

FCC-MF-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

PO4-DO-COL-CL

Water

Water

Water

Water

Water

Water

R4161450

R4159983

R4162609

R4162609

R4168532

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

MB

LCS

MB

LCS

MB

DUP

LCS

MB

MS

WG2844358-3

WG2844358-2

WG2844358-1

WG2842447-2

WG2842447-1

WG2845781-10

WG2845781-9

WG2845781-10

WG2845781-9

WG2848020-11

WG2848020-10

WG2848020-9

WG2848020-12

L2140985-1

L2140985-1

L2140985-1

L2140985-1

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Coliform Bacteria - Fecal

Coliform Bacteria - Fecal

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

<2.0

103.4

<2.0

<1

<1

107.3

<0.010

97.8

<0.020

0.0540

99.6

<0.0050

N/A

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

03-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

13-AUG-18

N/A

N/A

3.5

20

65

20

85-115

90-110

90-110

80-120

-

mg/L

%

mg/L

CFU/100mL

CFU/100mL

%

mg/L

%

mg/L

mg/L

%

mg/L

%MS-B

2

1

0.01

0.02

0.005

RPD-NA

RPD-NA

<2.0

<1

0.0560

3



Quality Control Report
Page 2 ofReport Date: 17-AUG-18Workorder: L2140985

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-COL-CL

TSS-CL

Water

Water

R4159612

R4162099

Batch

Batch

LCS

MB

LCS

MB

WG2841812-2

WG2841812-1

WG2844349-5

WG2844349-4

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

103.4

<0.0050

97.6

<3.0

04-AUG-18

04-AUG-18

08-AUG-18

08-AUG-18

80-120

85-115

%

mg/L

%

mg/L

0.005

3

3



Quality Control Report
Page 3 ofReport Date: 17-AUG-18Workorder: L2140985

Sample Parameter Qualifier Definitions:

Description Qualifier      

MS-B

RPD-NA

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

Relative Percent Difference Not Available due to result(s) being less than detection limit.

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.

3
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30-AUG-18

Lab Work Order #: L2156256

Date Received:KICKING HORSE MOUNTAIN UTILITY 
CORPORATION

1505 - 17th  AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: TRAVIS JOBIN FINAL   
24-SEP-18 16:34 (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: 250-344-6003

RCR - KICKING HORSE MOUNTAIN RESORTJob Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2156256 CONTD....
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
RCR - KICKING HORSE MOUNTAIN RESORT

Qualifier* Batch

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

Version:  FINAL   
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L2156256-1 UV TROUGH
CLIENT on 29-AUG-18 @ 14:30Sampled By:

water
   Miscellaneous Parameters

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

mg/L
mg/L

CFU/100mL
mg/L
mg/L

01-SEP-18
30-AUG-18
30-AUG-18
24-SEP-18
05-SEP-18

<2.0
1.77
<1

1.76
<3.0

2.0
0.0050

1
0.50
3.0

Matrix:

R4204241
R4196246
R4195610
R4236892
R4203977



BOD-BC-CL

FCC-MF-CL

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Fecal Coliform Count-MF

Total P in Water by Colour

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2156256 CONTD....

3PAGE of

RCR - KICKING HORSE MOUNTAIN RESORT

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

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

APHA 5210 B-5 day Incub.-O2 electrode

APHA 9222D

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

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

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:

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:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 24-SEP-18Workorder: L2156256

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

FCC-MF-CL

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Water

Water

Water

Water

Water

R4204241

R4195610

R4236892

R4196246

R4203977

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2869912-2

WG2869912-1

WG2865579-1

WG2884824-58

WG2884824-57

WG2864743-18

WG2864743-17

WG2868841-5

WG2868841-4

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Coliform Bacteria - Fecal

Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

109.5

<2.0

<1

96.0

<0.0050

91.5

<0.0050

103.6

<3.0

01-SEP-18

01-SEP-18

30-AUG-18

24-SEP-18

24-SEP-18

30-AUG-18

30-AUG-18

05-SEP-18

05-SEP-18

85-115

80-120

80-120

85-115

%

mg/L

CFU/100mL

%

mg/L

%

mg/L

%

mg/L

2

1

0.005

0.005

3

2



Quality Control Report
Page 2 ofReport Date: 24-SEP-18Workorder: L2156256

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.

2
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05-OCT-18

Lab Work Order #: L2176527

Date Received:KICKING HORSE MOUNTAIN UTILITY 
CORPORATION

1505 - 17th  AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: TRAVIS JOBIN FINAL   
17-OCT-18 17:55 (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: 250-344-6003

WEEK 1 - 2018 FALL EMS PROGRAM - WWJob Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers:
Legal Site Desc: 



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2176527 CONTD....
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
WEEK 1 - 2018 FALL EMS PROGRAM - WW

Qualifier* Batch

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

Version:  FINAL   
5

L2176527-1

L2176527-2

L2176527-3

WWTP EFFLUENT - UV TROUGH

COLUMBIA RIVER UPSTREAM

COLUMBIA RIVER DOWNSTREAM

TJ/MS on 04-OCT-18 @ 12:00

TJ/MS on 04-OCT-18 @ 13:00

TJ/MS on 04-OCT-18 @ 13:00

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

   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

Ammonia, Total (as N)
Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

mg/L
mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

15-OCT-18
05-OCT-18
05-OCT-18
05-OCT-18
05-OCT-18
05-OCT-18
12-OCT-18
11-OCT-18

05-OCT-18

12-OCT-18

05-OCT-18

15-OCT-18
05-OCT-18
05-OCT-18
05-OCT-18
05-OCT-18
12-OCT-18
11-OCT-18

05-OCT-18

12-OCT-18

05-OCT-18

15-OCT-18
05-OCT-18
05-OCT-18
05-OCT-18
05-OCT-18
15-OCT-18
11-OCT-18

05-OCT-18

12-OCT-18

0.118
<2.0
0.308

See Attached
<1
<1

0.0106
8.7

16.4

16.5

0.051

<0.050
<0.0050

See Attached
8
2

0.588
6.0

0.088

0.088

<0.010

<0.050
<0.0050

See Attached
2

<1
<0.0050

5.3

0.095

0.095

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

0.050
2.0

0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

Matrix:

Matrix:

Matrix:

RRV

RRV

OCR

R4278727
R4268828
R4270707
R4283753
R4263437
R4263427
R4276005
R4274973

R4274215

R4274215

R4278727
R4270707
R4283753
R4263437
R4263427
R4276005
R4274973

R4274215

R4274215

R4278727
R4270707
R4283753
R4263437
R4263427
R4279056
R4274973

R4274215
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
WEEK 1 - 2018 FALL EMS PROGRAM - WW

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2176527-3

L2176527-4

COLUMBIA RIVER DOWNSTREAM

COLUMBIA RIVER SIDE CHANNEL

TJ/MS on 04-OCT-18 @ 13:00

TJ/MS on 04-OCT-18 @ 13:00

Sampled By:

Sampled By:

WATER

WATER
   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

05-OCT-18

15-OCT-18
05-OCT-18
05-OCT-18
05-OCT-18
05-OCT-18
15-OCT-18
11-OCT-18

05-OCT-18

12-OCT-18

05-OCT-18

<0.010

<0.050
0.0082

See Attached
6
5

0.0155
6.0

0.076

0.076

<0.010

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

Matrix:

Matrix:

OCR

R4274215

R4278727
R4270707
R4283753
R4263437
R4263427
R4279056
R4274973

R4274215

R4274215



BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

MPN - E. coli

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

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2176527 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 9223 "Enzyme 
Substrate Coliform Test". E. coli and Total Coliform are determined simultaneously. The 
sample is mixed with a mixture hydrolyzable substrates and then sealed in a multi-well packet. 
The packet is incubated for 18 or 24 hours and then the number of wells exhibiting a positive 
response are counted. The final result is obtained by comparing the positive responses to a 
probability table. 
Recommended Holding Time: 
Sample: 1 day 
Reference: APHA

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.

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

OCR

RRV

Parameter is out of client specific range.

Reported Result Verified By Repeat Analysis

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA  9223B

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-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.

Version:  FINAL   
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Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 17-OCT-18Workorder: L2176527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

Water

Water

Water

Water

Water

Water

R4268828

R4263427

R4263437

R4278727

R4274215

R4274215

Batch

Batch

Batch

Batch

Batch

Batch

DUP

MB

MB

MB

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

MB

WG2899740-9

WG2899740-7

WG2897414-1

WG2897429-1

WG2904016-10

WG2904016-9

WG2901731-11

WG2901731-10

WG2901731-9

WG2901731-12

WG2901731-11

WG2901731-10

WG2901731-9

L2176527-1

L2176527-4

L2176527-4

L2176527-4

Biochemical Oxygen Demand

Biochemical Oxygen Demand

MPN - E. coli

Coliform Bacteria - Fecal

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

<2.0

<2.0

<1

<1

99.4

<0.050

<0.010

107.3

<0.010

118.7

0.076

102.2

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

15-OCT-18

15-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

05-OCT-18

N/A

N/A

0.8

20

20

20

85-115

90-110

75-125

90-110

mg/L

mg/L

MPN/100mL

CFU/100mL

%

mg/L

mg/L

%

mg/L

%

mg/L

%

2

1

1

0.05

0.01

RPD-NA

RPD-NA

<2.0

<0.010

0.076

3



Quality Control Report
Page 2 ofReport Date: 17-OCT-18Workorder: L2176527

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-IC-N-CL

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Water

Water

Water

Water

R4274215

R4276005

R4279056

R4270707

R4274973

Batch

Batch

Batch

Batch

Batch

MB

MS

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2901731-9

WG2901731-12

WG2902141-2

WG2902141-1

WG2904145-2

WG2904145-1

WG2897470-2

WG2897470-1

WG2901138-2

WG2901138-1

L2176527-4

Nitrate (as N)

Nitrate (as N)

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

<0.020

115.9

95.0

<0.0050

105.9

<0.0050

100.9

<0.0050

92.9

<3.0

05-OCT-18

05-OCT-18

12-OCT-18

12-OCT-18

15-OCT-18

15-OCT-18

05-OCT-18

05-OCT-18

11-OCT-18

11-OCT-18

75-125

80-120

80-120

80-120

85-115

mg/L

%

%

mg/L

%

mg/L

%

mg/L

%

mg/L

0.02

0.005

0.005

0.005

3

3



Quality Control Report
Page 3 ofReport Date: 17-OCT-18Workorder: L2176527

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.
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#4, 6125 12 Street SE, Calgary, AB T2H 2K1 

 

 

 

Microbial Test Results 

Samples collected October 4, 2018 
 

Final Report 
 

October 17, 2018 

 
 
 
 
 

Submitted to:    ALS Environmental  
Calgary, AB 



 
 

 
Reference: 1819-0228 Nautilus Environmental Company Inc. 1 
 

SAMPLE INFORMATION 

Sample ID/ 
Internal ID 

Dates 
Receipt 

temperature Collected Received 
Enterococcus 
test initiation 

L2176527-1 WWTP 
EFFLUENT – UV TROUGH/ 

1819-0228-01 

04-Oct-18 at 
1200h 

05-Oct-18 at 
1345h 

05-Oct-18 at 
1415h 

n/a 

L2176527-2 COLUMBIA 
RIVER UPSTREAM/ 

1819-0228-02 

04-Oct-18 at 
1200h 

05-Oct-18 at 
1345h 

05-Oct-18 at 
1415h 

n/a 

L2176527-3 COLUMBIA 
RIVER DOWNSTREAM/ 

1819-0228-03 

04-Oct-18 at 
1200h 

05-Oct-18 at 
1345h 

05-Oct-18 at 
1415h 

n/a 

L2176527-4 COLUMBIA 
RIVER SIDE CHANNEL/ 

1819-0228-04 

04-Oct-18 at 
1200h 

05-Oct-18 at 
1345h 

05-Oct-18 at 
1415h 

n/a 

TEST TYPES 

• Enterococcus enumeration test 

RESULTS 

Microbial test results 

Sample ID 
MPN/100 mL 
Enterococcus 

L2176527-1 WWTP EFFLUENT – UV TROUGH 3.1 

L2176527-2 COLUMBIA RIVER UPSTREAM <1 

L2176527-3 COLUMBIA RIVER DOWNSTREAM 1.0 

L2176527-4 COLUMBIA RIVER SIDE CHANNEL 5.2 

MPN = Most Probable Number 

QA/QC 

QA/QC summary Enterococcus 
Protocol deviations Sample received and set outside of hold-time 

Control performance Acceptable 

Test performance Valid 



 
 

 
Reference: 1819-0228 Nautilus Environmental Company Inc. 2 
 

         
Report By:  Reviewed By: 
Courtney Bogstie, BSc  Leila Oosterbroek, BSc 
Biologist  Environmental Scientist 

 
 
This report has been prepared by Nautilus Environmental Company Inc. based on data and/or samples 
provided by our client and the results of this study are for their sole benefit.  Any reliance on the data by a 
third party is at the sole and exclusive risk of that party.  The results presented here relate only to the 
samples tested. 
 

REFERENCES       

Enterolert Test Kit Literature, IDEXX Laboratories Ltd., One IDEXX Drive, Westbrook, ME, 04092 
USA 

MPN Tables for IDEXX Quanti-Tray 2000 (http://www.idexx.com/water)  
      
        
      
 

http://www.idexx.com/water


 
 

 
 

APPENDIX A – Test data 





 
 

 
 

APPENDIX B – Chain-of-custody form 



AALS  Enuhonrnenta 

L2176527 
CALGARY 

Subcontract Request Form 

Subcontract To: 

NAUTILUS ENVIRONMENTAL COMPANY INC. - CALGARY, AB, CANADA 
4, 6125-12 STREET SE 

CALGARY,AB T2H 2K1 

NOTES: Please reference on final report and invoice: PO# 	L21 76 52 7 

ALS requires QC data to be provided with your final results. 

Please see enclosed 
	

4 	sample(s) in 
	

4.. Container(s) 

SAMPLE 
NUMBER 
	

DATE SAMPLED 
	

Priority 
ANALYTICAL REQUIRED 
	

DUE DATE 
	

Flag 

L2176527-1 WWTP EFFLUENT - UV 
	

10/4/2018 
TROUGH 

Enter--,-,us (ENTERO-HQ 1) 
	

10/17/2018 

2. I 0/05 
10/4/2018 

E-:erococcus (ENTERO-HQ 1) 3 10/17/20 18 
3oo   

L2176527-2 COLUMBIA RIVER 
UPSTREAM 

L2176527-3 COLUMBIA RIVER 
DOWNSTREAM 

Enterococcus (ENTERO-HQ 1) 

L2176527-4 COLUMBIA RIVER SIDE 

10/4/ 2018 
 

C 	
10/17/2018 

4 	f hê1 
irnC 

10/4/2018 
CHANNEL - 

E: -ococcus (ENTERO-HQ 1) 

 

 

10/17/2018 

Subcontract Info Contact: 	 John Forbes (403) 291-9897 

Analysis and reporting info con-a:-: 	Nancy Sonompil, B. Sc. 

2559 29 STREET NE 

CALGARY,AB T1Y 7B5 

Phone: (403) 291-9E; 	Email: Nancy.Sonompil@alsglobal.com  

Please email confirmation of receipt to: 	 Nancy.Sonompil@alsglobal.com  

Shipped By: 	 Date Shipped: 

Received By: 	 Date Received: 

Verified By: 	 Date Verified: 

Temperature: 

Sample Integrity Issues: 

Friday, October 05, 2018 10:07 AM Page 1 of 1 



 
 

 
 

END OF REPORT 





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

11-OCT-18

Lab Work Order #: L2179103

Date Received:KICKING HORSE MOUNTAIN UTILITY 
CORPORATION

1505 - 17th  AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: TRAVIS JOBIN FINAL REV. 2
07-MAR-19 11:00 (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: 250-344-6003

WEEK 2 - 2018 FALL EMS PROGRAM - WWJob 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
WEEK 2 - 2018 FALL EMS PROGRAM - WW

Qualifier* Batch

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

Version:  FINAL REV.
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L2179103-1

L2179103-2

L2179103-3

WWTP EFFLUENT - UV TROUGH

COLUMBIA RIVER UPSTREAM

COLUMBIA RIVER DOWN STREAM

TJ/MS on 10-OCT-18 @ 12:00

TJ/MS on 10-OCT-18 @ 12:30

TJ/MS on 10-OCT-18 @ 12:30

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

   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

Ammonia, Total (as N)
Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

mg/L
mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

17-OCT-18
11-OCT-18
11-OCT-18
11-OCT-18
11-OCT-18
11-OCT-18
17-OCT-18
16-OCT-18

12-OCT-18

16-OCT-18

12-OCT-18

17-OCT-18
11-OCT-18
11-OCT-18
11-OCT-18
11-OCT-18
17-OCT-18
16-OCT-18

12-OCT-18

16-OCT-18

12-OCT-18

17-OCT-18
11-OCT-18
11-OCT-18
11-OCT-18
11-OCT-18
17-OCT-18
16-OCT-18

12-OCT-18

16-OCT-18

0.092
<2.0
0.330

See Attached
<1
<1

0.767
12.0

16.7

16.7

0.043

<0.050
<0.0050

See Attached
1

<1
<0.0050

4.7

0.089

0.089

<0.010

<0.050
0.0092

See Attached
2

<1
0.0172
42.7

0.111

0.111

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

0.050
2.0

0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

Matrix:

Matrix:

Matrix:

R4283643
R4281779
R4274227
R4294450
R4276066
R4275430
R4283489
R4283284

R4281650

R4281650

R4283643
R4274227
R4294450
R4276066
R4275430
R4283489
R4283284

R4281650

R4281650

R4283643
R4274227
R4294450
R4276066
R4275430
R4283489
R4283284

R4281650
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Qualifier* Batch

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

Version:  FINAL REV.
5

L2179103-3

L2179103-4

COLUMBIA RIVER DOWN STREAM

COLUMBIA RIVER SIDE CHANNEL

TJ/MS on 10-OCT-18 @ 12:30

TJ/MS on 10-OCT-18 @ 12:30

Sampled By:

Sampled By:

WATER

WATER
   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

12-OCT-18

17-OCT-18
11-OCT-18
11-OCT-18
11-OCT-18
11-OCT-18
17-OCT-18
16-OCT-18

12-OCT-18

16-OCT-18

12-OCT-18

<0.010

<0.050
<0.0050

See Attached
1

<1
0.0065

6.0

0.103

0.103

<0.010

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

Matrix:

Matrix:

R4281650

R4283643
R4274227
R4294450
R4276066
R4275430
R4283489
R4283284

R4281650

R4281650



BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

MPN - E. coli

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

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2179103 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 9223 "Enzyme 
Substrate Coliform Test". E. coli and Total Coliform are determined simultaneously. The 
sample is mixed with a mixture hydrolyzable substrates and then sealed in a multi-well packet. 
The packet is incubated for 18 or 24 hours and then the number of wells exhibiting a positive 
response are counted. The final result is obtained by comparing the positive responses to a 
probability table. 
Recommended Holding Time: 
Sample: 1 day 
Reference: APHA

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.

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

APHA 5210 B-5 day Incub.-O2 electrode

APHA  9223B

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-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

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

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 REV
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 REV
5



Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 07-MAR-19Workorder: L2179103

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

Water

Water

Water

Water

Water

Water

Water

R4281779

R4275430

R4276066

R4283643

R4281650

R4281650

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2904987-5

WG2904987-4

WG2902209-4

WG2902430-1

WG2902430-3

WG2906483-10

WG2906483-9

WG2905049-10

WG2905049-9

WG2905049-10

WG2905049-9

Biochemical Oxygen Demand

Biochemical Oxygen Demand

MPN - E. coli

Coliform Bacteria - Fecal

Coliform Bacteria - Fecal

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

89.7

<2.0

<1

<1

<1

98.1

<0.050

105.5

<0.010

100.8

<0.020

11-OCT-18

11-OCT-18

11-OCT-18

11-OCT-18

11-OCT-18

17-OCT-18

17-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

12-OCT-18

85-115

85-115

90-110

90-110

%

mg/L

MPN/100mL

CFU/100mL

CFU/100mL

%

mg/L

%

mg/L

%

mg/L

2

1

1

1

0.05

0.01

0.02

3



Quality Control Report
Page 2 ofReport Date: 07-MAR-19Workorder: L2179103

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Water

Water

Water

R4283489

R4274227

R4283284

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

WG2906340-10

WG2906340-9

WG2901676-18

WG2901676-17

WG2904906-2

WG2904906-1

Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

99.1

<0.0050

99.0

<0.0050

96.0

<3.0

17-OCT-18

17-OCT-18

11-OCT-18

11-OCT-18

16-OCT-18

16-OCT-18

80-120

80-120

85-115

%

mg/L

%

mg/L

%

mg/L

0.005

0.005

3

3



Quality Control Report
Page 3 ofReport Date: 07-MAR-19Workorder: L2179103

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.

3













































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

17-OCT-18

Lab Work Order #: L2182289

Date Received:KICKING HORSE MOUNTAIN UTILITY 
CORPORATION

1505 - 17th  AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: TRAVIS JOBIN FINAL REV. 3
07-MAR-19 11:01 (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: 250-344-6003

WEEK 3 - 2018 FALL EMS PROGRAM - WWJob 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 REV.
5

L2182289-1

L2182289-2

L2182289-3

WWTP EFFLUENT - UV TROUGH

COLUMBIA RIVER UPSTREAM

COLUMBIA RIVER DOWNSTREAM

TJ on 16-OCT-18 @ 12:00

TJ on 16-OCT-18 @ 12:30

TJ on 16-OCT-18 @ 12:30

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

   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

Ammonia, Total (as N)
Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

mg/L
mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

22-OCT-18
18-OCT-18
18-OCT-18
17-OCT-18
17-OCT-18
17-OCT-18
20-OCT-18
19-OCT-18

18-OCT-18

19-OCT-18

18-OCT-18

22-OCT-18
18-OCT-18
17-OCT-18
17-OCT-18
17-OCT-18
20-OCT-18
19-OCT-18

18-OCT-18

19-OCT-18

18-OCT-18

22-OCT-18
18-OCT-18
17-OCT-18
17-OCT-18
17-OCT-18
20-OCT-18
19-OCT-18

18-OCT-18

19-OCT-18

0.082
<2.0
0.527

See Attached
<1
<1

0.792
9.3

15.1

15.2

0.039

<0.050
<0.0050

See Attached
2
2

<0.0050
3.3

0.090

0.090

<0.010

<0.050
<0.0050

See Attached
1

<1
<0.0050

6.7

0.095

0.095

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

0.050
2.0

0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

Matrix:

Matrix:

Matrix:

OCR

R4292091
R4294669
R4288687
R4311728
R4287047
R4287008
R4289779
R4294912

R4288567

R4288567

R4292091
R4288687
R4311728
R4287047
R4287008
R4289779
R4294912

R4288567

R4288567

R4292091
R4288687
R4311728
R4287047
R4287008
R4289779
R4294912

R4288567
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Qualifier* Batch

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

Version:  FINAL REV.
5

L2182289-3

L2182289-4

COLUMBIA RIVER DOWNSTREAM

COLUMBIA RIVER SIDE CHANNEL

TJ on 16-OCT-18 @ 12:30

TJ on 16-OCT-18 @ 12:30

Sampled By:

Sampled By:

WATER

WATER
   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

18-OCT-18

22-OCT-18
18-OCT-18
17-OCT-18
17-OCT-18
17-OCT-18
20-OCT-18
19-OCT-18

18-OCT-18

19-OCT-18

18-OCT-18

<0.010

<0.050
<0.0050

See Attached
1
1

<0.0050
<3.0

0.086

0.086

<0.010

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

Matrix:

Matrix:

OCR

R4288567

R4292091
R4288687
R4311728
R4287047
R4287008
R4289779
R4294912

R4288567

R4288567



BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

MPN - E. coli

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

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2182289 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 9223 "Enzyme 
Substrate Coliform Test". E. coli and Total Coliform are determined simultaneously. The 
sample is mixed with a mixture hydrolyzable substrates and then sealed in a multi-well packet. 
The packet is incubated for 18 or 24 hours and then the number of wells exhibiting a positive 
response are counted. The final result is obtained by comparing the positive responses to a 
probability table. 
Recommended Holding Time: 
Sample: 1 day 
Reference: APHA

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.

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

OCR Parameter is out of client specific range.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA  9223B

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-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 REV
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 REV
5



Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 07-MAR-19Workorder: L2182289

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

Water

Water

Water

Water

Water

Water

Water

R4294669

R4287008

R4287047

R4292091

R4288567

R4288567

Batch

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2911409-3

WG2911409-2

WG2911409-1

WG2907823-3

WG2907836-1

WG2910645-14

WG2910645-13

WG2908655-2

WG2908655-1

WG2908655-2

WG2908655-1

L2182289-1
Biochemical Oxygen Demand

Biochemical Oxygen Demand

Biochemical Oxygen Demand

MPN - E. coli

Coliform Bacteria - Fecal

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

<2.0

87.1

<2.0

<1

<1

104.3

<0.050

104.6

<0.010

97.0

<0.020

18-OCT-18

18-OCT-18

18-OCT-18

17-OCT-18

17-OCT-18

22-OCT-18

22-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

18-OCT-18

N/A 20

85-115

85-115

90-110

90-110

mg/L

%

mg/L

MPN/100mL

CFU/100mL

%

mg/L

%

mg/L

%

mg/L

2

1

1

0.05

0.01

0.02

RPD-NA<2.0

3



Quality Control Report
Page 2 ofReport Date: 07-MAR-19Workorder: L2182289

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Water

Water

Water

R4289779

R4288687

R4294912

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

WG2909547-14

WG2909547-13

WG2907892-2

WG2907892-1

WG2908785-2

WG2908785-1

Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

105.8

<0.0050

103.5

<0.0050

112.4

<3.0

20-OCT-18

20-OCT-18

18-OCT-18

18-OCT-18

19-OCT-18

19-OCT-18

80-120

80-120

85-115

%

mg/L

%

mg/L

%

mg/L

0.005

0.005

3

3



Quality Control Report
Page 3 ofReport Date: 07-MAR-19Workorder: L2182289

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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

23-OCT-18

Lab Work Order #: L2185867

Date Received:KICKING HORSE MOUNTAIN UTILITY 
CORPORATION

1505 - 17th  AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: TRAVIS JOBIN FINAL REV. 2
07-MAR-19 11:02 (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: 250-344-6003

WEEK 4 - 2018 FALL EMS PROGRAM - WWJob 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
WEEK 4 - 2018 FALL EMS PROGRAM - WW

Qualifier* Batch

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

Version:  FINAL REV.
5

L2185867-1

L2185867-2

L2185867-3

WWTP EFFLUENT - UV TROUGH

COLUMBIA RIVER UPSTREAM

COLUMBIA RIVER DOWN STREAM

TJ/CU on 23-OCT-18 @ 10:30

TJ/CU on 23-OCT-18 @ 11:00

TJ/CU on 23-OCT-18 @ 11:00

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

   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

Ammonia, Total (as N)
Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

mg/L
mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

03-NOV-18
25-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
26-OCT-18
26-OCT-18

23-OCT-18

24-OCT-18

23-OCT-18

03-NOV-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
26-OCT-18
26-OCT-18

23-OCT-18

24-OCT-18

23-OCT-18

03-NOV-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
26-OCT-18
26-OCT-18

23-OCT-18

24-OCT-18

0.095
3.9

0.343
See Attached

<1
<1

0.517
7.3

13.9

14.0

0.074

<0.050
<0.0050

See Attached
1

<1
0.0080

4.7

0.100

0.100

<0.010

<0.050
<0.0050

See Attached
1
1

0.0062
<3.0

0.105

0.105

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

0.050
2.0

0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

Matrix:

Matrix:

Matrix:

OCR

R4316490
R4307627
R4298297
R4327757
R4299454
R4299437
R4301338
R4302089

R4295796

R4295796

R4316490
R4298297
R4327757
R4299454
R4299437
R4301338
R4302089

R4295796

R4295796

R4316490
R4298297
R4327757
R4299454
R4299437
R4301338
R4302089

R4295796
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
WEEK 4 - 2018 FALL EMS PROGRAM - WW

Qualifier* Batch

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

Version:  FINAL REV.
5

L2185867-3

L2185867-4

COLUMBIA RIVER DOWN STREAM

COLUMBIA RIVER SIDE CHANNEL

TJ/CU on 23-OCT-18 @ 11:00

TJ/CU on 23-OCT-18 @ 11:00

Sampled By:

Sampled By:

WATER

WATER
   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

23-OCT-18

03-NOV-18
24-OCT-18
24-OCT-18
24-OCT-18
24-OCT-18
26-OCT-18
26-OCT-18

23-OCT-18

24-OCT-18

23-OCT-18

<0.010

<0.050
<0.0050

See Attached
2
1

0.0089
<3.0

0.104

0.104

<0.010

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

Matrix:

Matrix:

OCR

R4295796

R4316490
R4298297
R4327757
R4299454
R4299437
R4301338
R4302089

R4295796

R4295796



BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

MPN - E. coli

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

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2185867 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 9223 "Enzyme 
Substrate Coliform Test". E. coli and Total Coliform are determined simultaneously. The 
sample is mixed with a mixture hydrolyzable substrates and then sealed in a multi-well packet. 
The packet is incubated for 18 or 24 hours and then the number of wells exhibiting a positive 
response are counted. The final result is obtained by comparing the positive responses to a 
probability table. 
Recommended Holding Time: 
Sample: 1 day 
Reference: APHA

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.

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

OCR Parameter is out of client specific range.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA  9223B

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-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 REV
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.

Version:  FINAL REV
5



Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 07-MAR-19Workorder: L2185867

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

Water

Water

Water

Water

Water

Water

R4307627

R4299437

R4299454

R4316490

R4295796

R4295796

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

MB

LCS

MB

LCS

LCS

MB

MB

LCS

LCS

MB

WG2918386-2

WG2918386-1

WG2914204-1

WG2914228-1

WG2922301-14

WG2922301-13

WG2912738-2

WG2912738-6

WG2912738-1

WG2912738-5

WG2912738-2

WG2912738-6

WG2912738-1

Biochemical Oxygen Demand

Biochemical Oxygen Demand

MPN - E. coli

Coliform Bacteria - Fecal

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

87.8

<2.0

<1

<1

109.3

<0.050

104.7

107.9

<0.010

<0.010

103.0

104.1

25-OCT-18

25-OCT-18

24-OCT-18

24-OCT-18

03-NOV-18

03-NOV-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

23-OCT-18

85-115

85-115

90-110

90-110

90-110

90-110

%

mg/L

MPN/100mL

CFU/100mL

%

mg/L

%

%

mg/L

mg/L

%

%

2

1

1

0.05

0.01

0.01

3



Quality Control Report
Page 2 ofReport Date: 07-MAR-19Workorder: L2185867

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

NO3-IC-N-CL

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Water

Water

Water

Water

R4295796

R4301338

R4298297

R4302089

Batch

Batch

Batch

Batch

MB

MB

LCS

LCS

MB

MB

LCS

LCS

MB

MB

LCS

MB

WG2912738-1

WG2912738-5

WG2915151-2

WG2915151-6

WG2915151-1

WG2915151-5

WG2913220-10

WG2913220-14

WG2913220-13

WG2913220-9

WG2915321-2

WG2915321-1

Nitrate (as N)

Nitrate (as N)

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

<0.020

<0.020

97.0

97.3

<0.0050

<0.0050

104.5

106.8

<0.0050

<0.0050

94.2

<3.0

23-OCT-18

23-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

26-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

24-OCT-18

26-OCT-18

26-OCT-18

80-120

80-120

80-120

80-120

85-115

mg/L

mg/L

%

%

mg/L

mg/L

%

%

mg/L

mg/L

%

mg/L

0.02

0.02

0.005

0.005

0.005

0.005

3

3



Quality Control Report
Page 3 ofReport Date: 07-MAR-19Workorder: L2185867

Sample Parameter Qualifier Definitions:

Description Qualifier      

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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

31-OCT-18

Lab Work Order #: L2189622

Date Received:KICKING HORSE MOUNTAIN UTILITY 
CORPORATION

1505 - 17th  AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: TRAVIS JOBIN FINAL REV. 3
07-MAR-19 11:03 (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: 250-344-6003

WEEK 5 - 2018 FALL EMS PROGRAM - WWJob 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
WEEK 5 - 2018 FALL EMS PROGRAM - WW

Qualifier* Batch

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

Version:  FINAL REV.
5

L2189622-1

L2189622-2

L2189622-3

WWTP EFFLUENT - UV TROUGH

COLUMBIA RIVER UPSTREAM

COLUMBIA RIVER DOWNSTREAM

TJ/MS on 30-OCT-18 @ 14:00

TJ/MS on 30-OCT-18 @ 15:00

TJ/MS on 30-OCT-18 @ 15:00

Sampled By:

Sampled By:

Sampled By:

WATER

WATER

WATER

   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

Ammonia, Total (as N)
Biochemical Oxygen Demand
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

mg/L
mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

04-NOV-18
31-OCT-18
31-OCT-18
31-OCT-18
31-OCT-18
31-OCT-18
01-NOV-18
02-NOV-18

31-OCT-18

01-NOV-18

31-OCT-18

04-NOV-18
31-OCT-18
31-OCT-18
31-OCT-18
31-OCT-18
01-NOV-18
02-NOV-18

31-OCT-18

01-NOV-18

31-OCT-18

04-NOV-18
31-OCT-18
31-OCT-18
31-OCT-18
31-OCT-18
01-NOV-18
02-NOV-18

31-OCT-18

01-NOV-18

0.116
2.8

0.392
See Attached

<1
<1

0.541
7.0

15.2

15.3

0.071

<0.050
<0.0050

See Attached
1

<1
<0.0050

<3.0

0.094

0.094

<0.010

<0.050
<0.0050

See Attached
2
2

0.0110
3.0

0.098

0.098

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

0.050
2.0

0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

Matrix:

Matrix:

Matrix:

OCR

R4317190
R4319368
R4309871
R4331155
R4310707
R4310680
R4311809
R4318567

R4310586

R4310586

R4317190
R4309871
R4331155
R4310707
R4310680
R4311809
R4318567

R4310586

R4310586

R4317190
R4309871
R4331155
R4310707
R4310680
R4311809
R4318567

R4310586
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of
WEEK 5 - 2018 FALL EMS PROGRAM - WW

Qualifier* Batch

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

Version:  FINAL REV.
5

L2189622-3

L2189622-4

COLUMBIA RIVER DOWNSTREAM

COLUMBIA RIVER SIDE CHANNEL

TJ/MS on 30-OCT-18 @ 15:00

TJ/MS on 30-OCT-18 @ 15:00

Sampled By:

Sampled By:

WATER

WATER
   Miscellaneous Parameters

NO2, NO3 and Sum of NO2/NO3

Nitrite (as N)

Ammonia, Total (as N)
Orthophosphate-Dissolved (as P)
Enterococcus
Coliform Bacteria - Fecal
MPN - E. coli
Phosphorus (P)-Total
Total Suspended Solids

Nitrate (as N)

Nitrate and Nitrite (as N)

Nitrite (as N)

mg/L

mg/L
mg/L

CFU/100mL
MPN/100mL

mg/L
mg/L

mg/L

mg/L

mg/L

31-OCT-18

04-NOV-18
31-OCT-18
31-OCT-18
31-OCT-18
31-OCT-18
01-NOV-18
02-NOV-18

31-OCT-18

01-NOV-18

31-OCT-18

<0.010

<0.050
<0.0050

See Attached
1
1

<0.0050
<3.0

0.092

0.092

<0.010

Nitrite in Water by IC

Nitrate in Water by IC

Nitrate+Nitrite

Nitrite in Water by IC

0.010

0.050
0.0050

1
1

0.0050
3.0

0.020

0.050

0.010

Matrix:

Matrix:

OCR

R4310586

R4317190
R4309871
R4331155
R4310707
R4310680
R4311809
R4318567

R4310586

R4310586



BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

N2N3-CALC-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

MPN - E. coli

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

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2189622 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 9223 "Enzyme 
Substrate Coliform Test". E. coli and Total Coliform are determined simultaneously. The 
sample is mixed with a mixture hydrolyzable substrates and then sealed in a multi-well packet. 
The packet is incubated for 18 or 24 hours and then the number of wells exhibiting a positive 
response are counted. The final result is obtained by comparing the positive responses to a 
probability table. 
Recommended Holding Time: 
Sample: 1 day 
Reference: APHA

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.

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

MS-B

OCR

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

Parameter is out of client specific range.

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA  9223B

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-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 REV
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.

Version:  FINAL REV
5



Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 07-MAR-19Workorder: L2189622

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

EC-MPN-CL

FCC-MF-CL

NH3-F-CL

NO2-IC-N-CL

NO3-IC-N-CL

P-T-COL-CL

Water

Water

Water

Water

Water

Water

Water

R4319368

R4310680

R4310707

R4317190

R4310586

R4310586

R4311809

Batch

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG2923304-2

WG2923304-1

WG2920571-1

WG2920592-1

WG2922595-14

WG2922595-13

WG2920511-2

WG2920511-1

WG2920511-2

WG2920511-1

WG2920471-22

WG2920471-21

Biochemical Oxygen Demand

Biochemical Oxygen Demand

MPN - E. coli

Coliform Bacteria - Fecal

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Phosphorus (P)-Total

103.5

<2.0

<1

<1

102.3

<0.050

102.1

<0.010

98.0

<0.020

101.4

31-OCT-18

31-OCT-18

31-OCT-18

31-OCT-18

04-NOV-18

04-NOV-18

31-OCT-18

31-OCT-18

31-OCT-18

31-OCT-18

01-NOV-18

85-115

85-115

90-110

90-110

80-120

%

mg/L

MPN/100mL

CFU/100mL

%

mg/L

%

mg/L

%

mg/L

%

2

1

1

0.05

0.01

0.02

3



Quality Control Report
Page 2 ofReport Date: 07-MAR-19Workorder: L2189622

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Water

Water

Water

R4311809

R4309871

R4318567

Batch

Batch

Batch

MB

DUP

LCS

MB

MS

LCS

MB

WG2920471-21

WG2919265-11

WG2919265-10

WG2919265-9

WG2919265-12

WG2921776-2

WG2921776-1

L2189622-1

L2189622-1

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

<0.0050

0.396

102.5

<0.0050

N/A

98.9

<3.0

01-NOV-18

31-OCT-18

31-OCT-18

31-OCT-18

31-OCT-18

02-NOV-18

02-NOV-18

0.9 20

80-120

-

85-115

mg/L

mg/L

%

mg/L

%

%

mg/L

MS-B

0.005

0.005

3

0.392

3



Quality Control Report
Page 3 ofReport Date: 07-MAR-19Workorder: L2189622

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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

30-NOV-18

Lab Work Order #: L2204367

Date Received:KICKING HORSE MOUNTAIN UTILITY 
CORPORATION

1505 - 17th  AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: TRAVIS JOBIN FINAL   
06-DEC-18 15:44 (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: 250-344-6003

RCR - KICKING HORSE MOUNTAIN RESORTJob 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
RCR - KICKING HORSE MOUNTAIN RESORT

Qualifier* Batch

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

Version:  FINAL   
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L2204367-1 UV TROUGH
TJ on 30-NOV-18 @ 10:00Sampled By:

WATER
   Miscellaneous Parameters

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

mg/L
mg/L

CFU/100mL
mg/L
mg/L

30-NOV-18
01-DEC-18
01-DEC-18
05-DEC-18
03-DEC-18

<2.0
0.694

<1
0.605
11.0

2.0
0.0050

1
0.0050

3.0

Matrix:

R4379047
R4367174
R4367816
R4376047
R4371951



BOD-BC-CL

FCC-MF-CL

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Fecal Coliform Count-MF

Total P in Water by Colour

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2204367 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 using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

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.

L2204367-1 Sample was Preserved at the laboratory

Qualifiers for Individual Samples Listed:
Sample Numbe

UV TROUGH

ALS Test Code Test Description

Client ID       Description     

Water

Water

Water

Water

Water

SP

APHA 5210 B-5 day Incub.-O2 electrode

APHA 9222D

APHA 4500-P PHOSPHORUS

APHA 4500-P PHOSPHORUS

APHA 2540 D-Gravimetric

Method Reference** 

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

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:

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   
3



Quality Control Report
Page 1 of

Client:

Contact:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 06-DEC-18Workorder: L2204367

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

FCC-MF-CL

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Water

Water

Water

Water

Water

R4379047

R4367816

R4376047

R4367174

R4371951

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2948185-2

WG2948185-1

WG2944826-1

WG2946912-6

WG2946912-5

WG2944227-2

WG2944227-1

WG2944959-8

WG2944959-7

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Coliform Bacteria - Fecal

Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

95.9

<2.0

<1

106.9

<0.0050

103.9

<0.0050

113.1

<3.0

30-NOV-18

30-NOV-18

01-DEC-18

05-DEC-18

05-DEC-18

01-DEC-18

01-DEC-18

03-DEC-18

03-DEC-18

85-115

80-120

80-120

85-115

%

mg/L

CFU/100mL

%

mg/L

%

mg/L

%

mg/L

2

1

0.005

0.005

3

2



Quality Control Report
Page 2 ofReport Date: 06-DEC-18Workorder: L2204367

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.

2
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27-DEC-18

Lab Work Order #: L2214673

Date Received:KICKING HORSE MOUNTAIN UTILITY 
CORPORATION

1505 - 17th  AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: TRAVIS JOBIN FINAL   
07-JAN-19 10:32 (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: 250-344-6003

RCR - KICKING HORSE MOUNTAIN RESORTJob 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
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Qualifier* Batch

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

Version:  FINAL   
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L2214673-1

L2214673-2

EFFLUENT

INFLUENT

TJ on 27-DEC-18 @ 09:10

TJ on 27-DEC-18 @ 09:15

Sampled By:

Sampled By:

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

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

Biochemical Oxygen Demand
Total Suspended Solids

mg/L
mg/L

CFU/100mL
mg/L
mg/L

mg/L
mg/L

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

28-DEC-18
28-DEC-18

22.9
1.89

102000
119
21.7

385
425

6.0
0.0050
1000

0.0050
3.0

75
15

Matrix:

Matrix:

DLHC

DLA

DLHC

DLHC

R4425752
R4418962
R4419159
R4429279
R4420569

R4425752
R4420569



BOD-BC-CL

FCC-MF-CL

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Fecal Coliform Count-MF

Total P in Water by Colour

Diss. Orthophosphate in Water by Colour

Total Suspended Solids

L2214673 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 using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically after 
persulphate digestion of the sample.

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

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 9222D

APHA 4500-P PHOSPHORUS

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:

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:

KICKING HORSE MOUNTAIN UTILITY CORPORATION
1505 - 17th  AVENUE  SW 
CALGARY  AB  T2T 0E2
TRAVIS JOBIN

Report Date: 07-JAN-19Workorder: L2214673

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

FCC-MF-CL

P-T-COL-CL

PO4-DO-COL-CL

TSS-CL

Water

Water

Water

Water

Water

R4425752

R4419159

R4429279

R4418962

R4420569

Batch

Batch

Batch

Batch

Batch

LCS

MB

MB

LCS

MB

LCS

MB

LCS

MB

WG2963722-2

WG2963722-1

WG2961992-1

WG2964474-2

WG2964474-1

WG2961867-6

WG2961867-5

WG2961374-2

WG2961374-1

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Coliform Bacteria - Fecal

Phosphorus (P)-Total

Phosphorus (P)-Total

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Total Suspended Solids

Total Suspended Solids

110.2

<2.0

<1

107.3

<0.0050

93.0

<0.0050

98.9

<3.0

28-DEC-18

28-DEC-18

28-DEC-18

04-JAN-19

04-JAN-19

29-DEC-18

28-DEC-18

28-DEC-18

28-DEC-18

85-115

80-120

80-120

85-115

%

mg/L

CFU/100mL

%

mg/L

%

mg/L

%

mg/L

2

1

0.005

0.005

3
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Quality Control Report
Page 2 ofReport Date: 07-JAN-19Workorder: L2214673

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:

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:

All test results reported with this submission were conducted within ALS recommended hold times.

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.
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CO

LTR

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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