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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 covers the calendar 
year 2015.   
 
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 was constructed in 2000 and is located adjacent to the resort. The treatment USBF 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 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 CSRD landfill 
located in Golden, BC.   
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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 use 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 CSRD landfill 
located in Golden, BC. 
 
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 
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3.0 SEWAGE FLOW RECORDS 
 
This section provides data and analysis regarding plant effluent flows, and compares 2015 data to 
previous years.   
 
Flow data is continuously monitored at the discharge to the outfall using a flow meter to be recorded 
on the SCADA system.  Operators then transcribe the daily flows into a logbook.   
 
The total effluent flow recorded for 2015 was 20,593.93 m3 with an average of 56.4 m3/day.  Available 
monthly total effluent flow meter records for 2015 are provided in Figure 1.   The SCADA failed to 
record flow for the entire day on several occasions; therefore flow was estimated on partial data. 
 

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 2015 was 81.79 m3/day 
compared to 74.10 m3/day over the same period 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 167.32 m³/day, which is well below the allowable limit of 300 m³/day limit.  The 
peak flow is slightly higher than in previous years which were 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 
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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.   
There is currently no method of measuring influent to the treatment plant.  
 
A summary of sewage flow for years 2009 through 2015 is provided in Table 3 and Figures 2 and 3: 

Table 3 
 

2009 – 2015 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 

 
*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   
 
2009 - 2014 
 
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, Feb 14th at 206.4 m3/day, 
and on Dec 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 Sept, Oct, Nov and Dec 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 Jan 9, 24, 25; Feb 4; Mar 3, 28, 29; May 23 to June 2, June 9, 14, 15, 23, 27; July 4, 6-10, 12, 13, 
28; Aug 12, 13, 16, 17; Sept 5, 6; Oct 1, 3; Nov 21, 22, 25, 26; and Dec 7, 8, and 9 the flow was 
estimated. 
 
2015 
 
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. 
 
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 

 
Figure 2 provides monthly average and peak day sewage flows for January to December 2015. 
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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 
 

2015 Sewage Effluent Average and Peak Flows by Month  
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This year, the total effluent discharged was equal to 41.7% 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 
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4.0 SEWAGE FLOW PROJECTION 
 
This section shows projected wastewater flow for 2011 through 2015 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 four years (2012, 2013, 2014 and 2015) was also calculated and multiplied by the future 
estimated flows to more accurately reflect potential resort sewage generation rates.  In 2011, 2012, 
2013, 2014 the correction factors were 0.44, 0.22, 0.23, and 0.21 respectively.  The correction factor 
was 0.24 in 2015.   
 
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 and 2016 was 
calculated based on the BC Health Act (refer to Table 11 enclosed at the end of this report). The 
future flows will be re-evaluated 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 2015 flow data, the plant has an unused capacity of 133 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 2016 
and further considered when adding additional development.   

 
Table 4 

 
Projected Peak Flows: 2011-2016 

 

 2011 2012 2013 2014 2015 2016 

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

Actual and Corrected (m³/day) 312** (a) 159 (a) 165 (a) 146 (a) 167 (a) 190 (b) 
*the number was calculated based on 2014 info  
**the number does not reflect a true peak as all the data was not available during the high flow months 
 

(a) actual peak flow 
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(b) corrected daily peak flows by the averaged correction faction for 2011, 2012, 2013, 2014 and 
2015 correction factor:  
 

2011           correction factor of  312*/705.5 = 0.44 
2012           correction factor of  159/705.5 = 0.22 
2013           correction factor of  165/705.5 = 0.23 
2014           correction factor of  146/705.5 = 0.21 
2015           correction factor of  167/705.5 = 0.24 
 

   AVERAGE    = 0.27 
 
A graph showing estimated vs actual historical peak flows is shown below.     
 

Figure 6 
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5.0 OVERVIEW OF COLUMBIA RIVER SAMPLE RESULTS 
 
This section provides data and analysis for the Columbia River samples taken during 2015. 
 
Table 4 provides a summary record of the Columbia River test results for the period March 30th, 2015 
to October 26th, 2015. 
 
Elevated fecal coliforms were observed in the upstream samples on Apr 21st, Oct 5th and Oct 13th.  
Elevated levels were also observed in the downstream sample on Apr 4th.  The levels from the 
sidestream were somewhat elevated on the same days.  The level of coliforms in the effluent was 
below laboratory detection limit on Apr 21st which is the same day as the highest results for the River.  
Elevated coliforms were found in the effluent on Oct 5th and 13th and the results exceeded the MSR 
limit in the effluent on the 13th.  The highest results in the River on the 5th and 13th were in the 
upstream samples and were fairly low in the sidestream and downstream samples.  
 
Elevated levels of E. Coli were found in the upstream samples on Apr 21st and Oct 13th.  The 
sidestream results were low and the levels in the downstream samples were slightly higher on Apr 
21st.  High levels of E. Coli were commonly found in the effluent; however, on the days where the 
levels were elevated in the River, the levels in the effluent were low on Apr 21st and elevated on Oct 
13th.   
 
Elevated Enterococci was found in the upstream on Apr 21st, in the sidestream on Sept 28th and in the 
downstream sample on Oct 13th.    Enterococci in the effluent were below laboratory detection limits on 
Apr 21st and the results were elevated and exceeded the MSR limits in the effluent on Sept 28th and 
Oct 13th.   
 
Elevated TSS was observed in the downstream sample on Oct. 13th.  Elevated levels were observed 
in the upstream, sidestream and effluent samples from the same day.      
 
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 appears not to have 
any adverse effect on background nutrient concentrations in the Columbia River.  
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Figure 7 
 

Fecal Coliform Levels in the Columbia River and the Effluent 
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 Figure 8 
 

E.Coli Levels in the Columbia River and the Effluent 
 

0

100

200

300

400

500

600

700

20
15

-0
2-

15

20
15

-0
4-

06

20
15

-0
5-

26

20
15

-0
7-

15

20
15

-0
9-

03

20
15

-1
0-

23

20
15

-1
2-

12

C
FU

/1
00

 m
L

E.Coli

Upstream

Outfall

Downstream

Effluent

 
 



W2012-003 Kicking Horse Mountain Utilities Corp  Page 14 of 25 
2015 Sewage Treatment Plant Annual Report  
April 2016 

 

 
 

 

Figure 9 
 

Enterococci Levels in the Columbia River and the Effluent 
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Table 5 
 

2015 Columbia River Sample Results 

UP SIDE DN UP SIDE DN UP SIDE DN UP SIDE DN UP SIDE DN
2015-03-30 0.050 0.050 0.050 0.006 0.005 0.005 8 1 16 6 1 5 0.032 0.030 0.031
2015-04-06 0.050 0.050 0.050 0.005 0.005 0.005 1 1 1 1 1 1 0.015 0.011 0.011
2015-04-15 0.050 0.050 0.050 0.006 0.005 0.005 14 1 3 3 1 1 0.053 0.019 0.034
2015-04-21 0.050 0.050 0.050 0.005 0.005 0.005 38 15 40 19 8 12 0.015 0.035 0.039
2015-04-28 0.050 0.050 0.050 0.005 0.005 0.005 10 5 3 10 4 1 0.024 0.011 0.020
2015-09-28 0.050 0.050 0.050 0.005 0.005 0.005 5 12 1 2 5 1 0.023 0.051 0.030
2015-10-05 0.050 0.050 0.050 0.005 0.005 0.005 26 6 5 1 5 1 0.014 0.009 0.027
2015-10-13 0.050 0.050 0.050 0.005 0.005 0.005 16 8 13 16 7 8 0.030 0.019 0.034
2015-10-19 0.050 0.050 0.050 0.005 0.005 0.009 - - - - - - 0.011 0.012 0.109
2015-10-22 - - - - - - 2 3 4 1 3 4 - - -
2015-10-26 0.050 0.050 0.053 0.005 0.005 0.005 24 5 12 10 2 2 0.010 0.008 0.020

# 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 14 6 10 7 4 4 0.02 0.02 0.04

Maximum 0.050 0.050 0.053 0.01 0.01 0.01 38 15 40 19 8 12 0.05 0.05 0.11
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

UP SIDE DN UP SIDE DN UP SIDE DN UP SIDE DN UP SIDE DN
2015-03-30 - - - 8.0 4.7 26.0 0.13 0.09 0.14 0.010 0.010 0.010 1 1 2
2015-04-06 - - - 10.7 8.0 6.7 0.16 0.13 0.15 0.010 0.010 0.010 1 1 1
2015-04-15 - - - 28.0 14.0 20.7 0.14 0.15 0.21 0.010 0.010 0.010 1 1 1
2015-04-21 - - - 7.3 11.3 47.3 0.13 0.11 0.15 0.010 0.010 0.010 10 2 7
2015-04-28 - - - 4.7 3.0 9.3 0.19 0.14 0.19 0.010 0.010 0.010 1 1 3
2015-09-28 - - - 14.3 13.7 20.3 0.11 0.07 0.12 0.010 0.010 0.010 2 13 3
2015-10-05 - - - 6.0 4.0 41.3 0.10 0.09 0.11 0.010 0.010 0.010 - - -
2015-10-13 - - - 41.0 31.7 55.0 0.09 0.11 0.07 0.010 0.010 0.010 6 5 8
2015-10-19 - - - 3.0 3.0 7.3 0.12 0.10 0.13 0.010 0.010 0.010 1 1 1
2015-10-21 - - - - - - - - - - - - 1 1 1
2015-10-26 - - - 5.0 3.0 6.3 0.11 0.11 0.13 0.010 0.010 0.010 3 1 4

# Samples 0 0 0 10 10 10 10 10 10 10 10 10 10 10 10
Average 0.00 0.00 0.00 12.8 9.6 24.0 0.13 0.11 0.14 0.01 0.01 0.01 3 3 3

Maximum 0.00 0.00 0.00 41.0 31.7 55.0 0.19 0.15 0.21 0.01 0.01 0.01 10 13 8
Minimum 0.00 0.00 0.00 3.0 3.0 6.3 0.09 0.07 0.07 0.01 0.01 0.01 1.0 1.0 1.0

Ortho-P

Sample Date pH

Total P mg/LNH3 Fecal ColiformSample Date

TSS

E.Coli

N-NO3 N-NO2 Enterococci

 
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 2015. 
 
A total of 19 effluent samples were collected and analyzed.  Table 6 summarizes effluent test results 
for 2015. 

Table 6 
 

2015 Effluent Results 
 

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

2015-01-29 80.00 - - - 5.7 - 15 - - 6.8 - - -
2015-02-26 98.24 - - - 4.9 - 19 - - 3.0 - - -
2015-03-26 86.89 - - - 18 - 9 - - 7 - - -
2015-03-30 93.45 12.0 - 0.205 4.0 2.9 900 650 3.35 6.0 16.4 0.629 43
2015-04-06 71.79 13.0 - 1 8.8 3.22 286 250 4.42 10 16 1.45 111
2015-04-15 37.82 12.0 - 0.05 2.2 1.96 1 1 2.23 7.3 11.4 0.075 1
2015-04-21 41.45 12.0 - 0.061 2.0 2.18 1 1 2.64 3.0 16.7 0.101 1
2015-04-28 23.75 12.0 - 0.05 2.0 1.71 1 1 1.92 3.0 15.4 0.041 1
2015-05-19 54.21 - - - 2.0 - - - - 3.0 - - -
2015-06-22 44.35 - - - 30.1 - 1 - - 3.0 - - -
2015-07-27 67.77 - - - 2.0 - 11 - - 3.3 - - -
2015-08-31 39.87 - - - 2.0 - 21 - - 5.0 - - -
2015-09-28 38.90 15.0 - 0.094 3.5 4.38 800 230 4.72 3 33.3 0.1 201
2015-10-05 23.49 19.0 - 0.062 2.3 3.24 6 1 3.36 5.3 29.4 0.030 -
2015-10-13 46.16 - - 0.72 6.4 3.05 200 170 3.53 11.0 28.8 1.420 82
2015-10-19 21.60 17.0 - 0.09 2.0 0.78 - - 1.05 3.0 30.0 0.066 -
2015-10-21 41.36 18.0 - - - - - - - - - - 1
2015-10-22 20.08 - - - - - 123 53 - - - - -
2015-10-26 18.99 14 - 0.09 2.0 0.301 3 1 0.523 7.7 23.8 0.067 1
2015-11-25 14.24 - - - 28.0 - 700 - - 8.3 - - -
2015-12-15 66.74 - - - 4.6 - 6700 - - 6.0 - - -

# Samples 21 10 0 10 19 10 18 10 10 19 10 10 9
Average 49 0.0 0.00 0.242 7.0 2.37 544 136 2.77 5.5 22.1 0.40 49
High 98 19.0 0.00 1.000 30.1 4.38 6700 650 4.72 11.0 33.3 1.45 201
Low 14 12.0 0.00 0.050 2 0.301 1 1 0.52 3.0 11.4 0.03 1
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 9 6 4 9 0 N/A N/A 4

Date
2015 Effluent Results Summary

 
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. Geometric mean is used to coliform results 
 

6.1  RESULTS ANALYSIS 
 
The average BOD in the effluent was 7.0 mg/L, which is much lower compared to 2014 but 
comparable to previous years.  BOD was below the MSR limits for all the samples. TSS samples 
averaged 5.5 mg/L with a maximum concentration of 11.0 mg/L, both which were much lower than in 
2014.  TSS was below the MSR limits for all the samples.   
 
The bacteriological results were often elevated throughout the year.  The results for fecal coliforms, E. 
Coli and Enterococci exceeded MSR limits on Mar 30th, Apr 4th, and Sept 28th.  The results for fecal 
coliforms and E. Coli exceeded the MSR limits on Oct 13th and fecal coliforms exceeded the MSR 
limits on Nov 25th and Dec 15th (please note that E. Coli and Enterococci were not tested on these two 
days).  The levels in the River were generally low and inconsistent with the levels in the effluent 
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 in only needs to be tested once every 
three years and it was tested last year.  The results from 2014 showed that plant effluent was non-
toxic.  The results of the 2014 tests are shown below in Table 7. 

 
Table 7 

 
Toxicity Test Results 

 

Sample Date Result 
2014/09/25 Pass 

 
Nine samples out of ten for ortho phosphorus and nine out of ten for total phosphorus were above 
MSR discharge limits, which is a slight increase from last year.  The average for total phosphorus for 
2015 was 2.77 mg/L compared to 2.43 mg/L in 2014, 1.65 mg/L in 2013 and 0.97 mg/L in 2012.  The 
average for ortho phosphorus for 2015 was 2.37 mg/L compared to 2.18 mg/L in 2014, 1.26 mg/L in 
2013 and 0.67 mg/L in 2012.  Ten samples for ortho phosphorus and eight samples for total 
phosphours were over the limits in 2014.  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.   
 
Nitrate and nitrite results were slightly elevated from those of previous years.   The TSS and BOD 
levels were lower than last year but comparable to previous years.     
 

Figure 10 
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Figure 11 
 

0

5

10

15

20

25

30

35

2011 2012 2013 2014 2015

C
on

ce
nt

ra
tio

n 
(m

g/
L)

Year

NO3-N

Average

High

Low

 
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 
 

2015 MSR Parameter Compliance 
 

Parameter Unit MSR Limit 
No. Of 

Samples 
Average 

Value 
Max. 
Value 

Samples    
Over Limit 

Flow m3/day 300 365 54.6 167.32 0 
BOD5 mg/l 45 19 7.0 30.1 0 
TSS mg/l 45 19 5.5 11 0 
Total Phosphorous mg/l 1 10 2.77 4.72 9 
Ortho Phosphate mg/l 0.5 10 2.37 4.38 9 
Fecal Coliforms cfu/100ml 200 18 544 6700 6 
Enterococci cfu/100ml 20 9 49 201 4 
E.Coli cfu/100ml 77 10 136 650 4 
96 hr LC50 Bioassay / Non-toxic N/A / / 0 
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This year the test results indicated that out of the samples collected there were 9 exceedances for 
total phosphorus, 9 exceedances for ortho-phosphorus, 6 exceedances for fecal coliforms, 4 
exceedances for E. Coli and 4 exceedances for Enterococci.   
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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 
2015. 
 
Waste activated sludge used to be stored in a thickener and removed by 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 CSRD landfill 
located in Golden, BC. 
 
Hauling data for pumped solids are in Table 9. 
 

Table 9 
 

2015 Pumped Solids Data 

Month Vol. 
Pumped 

(m³) 
January 162 
February 307 
March 219 
April  109 
May 5 
June 74 
July 57 
August 66 
September 98 
October 61 
November 12 
December 107 
Total 1277 

  

 

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. 
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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. 
 
There were no bypass events for 2015. 
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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.   
 
As seen in the graphs below, the levels of phosphorus have been increasing since 2011.    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, and 2.77 in 2015.  The same trend was observed with ortho phosphorus.  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 and 
2.37 in 2015.  The days over limit have also been increasing where in 2011, total phosphorus was only 
1 day over and ortho phosphorus was not over the limit. In 2015, total phosphorus was over the limit 
for nine days and ortho phosphorus was over the limit for nine days.   
 
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.  The 
monitoring and management plan will continue into 2016. Alum will continue to be added to the plant 
Effluent for the summer and fall.  Beginning in December 2016, KHMUC will switch to ClearPac 
addition to control phosphorus.  Going forward, ClearPac will be used in the winter (ski season) from 
December to March and alum will be used during the summer months (April to November). 
 
Additionally, KHMUC will add total phosphorus and ortho phosphorus to the monthly effluent sampling 
tested by ALS.  This will help to monitor the levels on an ongoing basis and help to determine dosage 
levels.   
 

Figure 13 
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Figure 14 
 

Ortho Phosphorus Levels 2011-2015 
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Figure 15 
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10.0 ASSESSMENT SUMMARY 
  
The total effluent flow recorded for 2015 was 20,593.93 m3 with an average of 56.4 m3/day.  There 
were no days where the flow was over the allowable limit.   
 
The average BOD in the effluent was 7.0 mg/L, which is much lower compared to 2014 but 
comparable to previous years.  BOD was below the MSR limits for all the samples. TSS samples 
averaged 5.5 mg/L with a maximum concentration of 11.0 mg/L, both which were much lower than in 
2014.  TSS was below the MSR limits for all the samples.   
 
The bacteriological results were often elevated throughout the year.  The results for fecal coliforms, E. 
Coli and Enterococci exceeded MSR limits on Mar 30th, Apr 4th, and Sept 28th.  The results for fecal 
coliforms and E. Coli exceeded the MSR limits on Oct 13th and fecal coliforms exceeded the MSR 
limits on Nov 25th and Dec 15th (please note that E. Coli and Enterococci were not tested on these two 
days).  The levels in the River were generally low and inconsistent with the levels in the effluent 
indicating there was no adverse impact to the River from the effluent. 
 
Effluent ammonia concentrations were low throughout the year.  The results for ammonia nitrogen 
were comparable to those in previous years.   
 
Nine samples out of ten for ortho phosphorus and nine out of ten for total phosphorus were above 
MSR discharge limits, which is a slight increase from last year.   Phosphorus continues to show an 
increasing trend.   
 
Nitrate and nitrite results were slightly elevated from those of previous years.   The TSS and BOD 
levels were lower than last year but comparable to previous years. 
 
A small 26 unit subdivision was proposed and construction started in 2014.  Two duplex units were 
started and construction continued in 2015.  Currently, with measures implemented the plant runs at 
approximately 50% capacity.  Flows should be monitored closely and additional improvements may be 
required as growth at the resort continues.    
 

 

 

 











































































































































































































































































































































































































GENERAL TERMS AND CONDITIONS: 

These terms and conditions are incorporated into and form part of the Chain of Custody between HydroQual Laboratories Ltd. (“HydroQual”) and the party named in the Chain of 
Custody (the “Client”). 

1. Definitions: Capitalized terms shall have the definition ascribed as such in these General Terms and Conditions and the Chain of Custody. 
2. The Services: HydroQual will provide the Services to the Client as listed and described in the Chain of Custody.  
3. Prices: HydroQual may review and change all prices, fees, surcharges or other charges as set out in proposals and/or price quotations if there are changes to HydroQual’s cost beyond HydroQual’s control, including 

changes in legislative requirements, Client variations of sample numbers and Client requests for changes to standard reporting requirements. Notwithstanding condition 3, all quotations are reviewed and updated on a 
yearly basis.  

4. Payment Terms: The Client shall pay HydroQual within 30 days of the invoice date as provided by HydroQual. HydroQual may, for reasonable business reasons, require the Client to arrange for payment in advance. 
5. Quotation Numbers: The Client shall provide the proposal and/or price quotation number to HydroQual (where applicable) to ensure correct pricing. 
6. Taxes: Applicable taxes are not included in prices, surcharges and additional fees and will be added at the time of invoicing. 
7. No Guarantee of Results: The Client is responsible for informing itself on the limitation of the results and acknowledges that the results are not guaranteed. 
8. Standard of Care: HydroQual will use reasonable care and diligence as required by the laws of the province or territory where the sample is tested, subject to that level of care and skill ordinarily exercised by other 

laboratories currently practicing under similar conditions in the same locality, subject to the time limits and financial, physical or other constraints applicable to the Services. No warranty, express or implied, is made. 
9. Storage: Where possible, HydroQual will store samples until a final report is issued to the Client, after which time HydroQual may discard the sample. 
10. Holds: If the Client requests a sample be placed on hold, HydroQual will store the sample for the mutually agreed upon written time and price, after which HydroQual will invoice the Client and discard the sample. 
11. Archives: If the Client requests a sample be archived, HydroQual will store the sample for  a mutually agreed upon written time frame and price, after which HydroQual will invoice the Client and discard the sample. 
12. Handling Protocol: Legal sample handling protocol must be arranged, and provided in writing, before samples are collected. HydroQual will provide a price quotation for legal sample protocol. Samples processed under 

legal protocol are stored indefinitely, subject to a storage charge as advised by HydroQual. 
13. Samples: The quality, condition, content and source of samples stored and tested are not known to HydroQual except as declared and described on the Chain of Custody  completed and submitted by the Client and 

accompanying the sample. 
14. Risk of Loss: HydroQual will use reasonable care to protect samples during storage, however, all samples are stored at the Client’s risk and the Client is responsible for obtaining appropriate insurance, if desired. The 

Client acknowledges that during the performance of the Services samples may be altered, lost, damaged or destroyed and the client forever releases HydroQual from any and all claims the Client may have for any loss or 
damage to the sample. 

15. Environmental: the Client must comply with all applicable environmental legislation, including labeling all hazardous samples to comply with Canada's Workplace Hazardous Materials Information System and the Alberta 
Transfer of Dangerous Goods regulations, and must provide appropriate material safety data sheets that include the nature of the hazard and a contact name and phone number to call for information. The Client shall 
defend, indemnify and hold harmless HydroQual for all loss or damages, including any fine or cost of complying with an order of any government authority, resulting from the Client’s breach of this paragraph. 

16. Hazardous Materials Disposal: HydroQual may return, at the Client’s cost, hazardous material to the Client for disposal. 
17. Hazardous Materials Surcharge: HydroQual may apply an additional surcharge for handling of hazardous samples or samples with Naturally Occurring Radioactive Materials (“NORM”), such as and including without 

limitation, H2S and CN. 
18. Sample Containers: HydroQual may ship sample containers to the Client’s location by the most cost effective means using HydroQual’s preferred courier suppliers, within the specified project timeline. Shipping will be 

charged back to the Client. 
19. Additional Charges: HydroQual may charge the Client:  

(a) for pick-up and delivery services when provided subject in each instance to a minimum charge of $50.00; and, 
(b) for rush service (processing samples and/or reporting). 

20. Large Bottle Orders: The Client shall provide HydroQual with not less than 24 hours’ notice for large bottle orders.  
21. Re-Tests: HydroQual reserves the right to re-test any samples that remain in HydroQual’s possession. Re-tests requested by the Client may be charged to Client and Client agrees to pay for such charges. 
22. Waiver: The Client is responsible for making any assessment regarding the suitability of the Services and the intended results for the Client’s purposes and waives any and all claims against HydroQual that the Client may 

have against HydroQual as a result of the interpretation of the results provided to the Client. The Client shall defend, indemnify and save harmless HydroQual for any and all claims made by any third party against 
HydroQual in respect of all losses however arising from the performance of the Services or the use of any report provided in the performance of the Services. 

23. LIMITATION OF LIABILITY: IN NO EVENT SHALL HYDROQUAL BE RESPONSIBLE FOR ANY CONSEQUENTIAL, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY OR PUNITIVE DAMAGES, WHETHER 
FORESEEABLE OR UNFORESEEABLE (INCLUDING CLAIMS FOR LOSS OF PROFITS OR REVENUE OR LOSSES CAUSED BY STOPPAGE OF OTHER WORK OR IMPAIRMENT OF OTHER ASSETS) INCURRED 
BY THE CLIENT ARISING OUT OF BREACH OR FAILURE OF EXPRESS OF IMPLIED WARRANTY, BREACH OF CONTRACT, BREACH OF WARRANTY, MISREPRESENTATION, NEGLIGENCE, STRICT LIABILITY 
IN TORT OR OTHERWISE. IN ANY EVENT, THE LIABILITY OF HYDROQUAL TO THE CLIENT SHALL BE LIMITED TO THE COST OF TESTING THE SAMPLE AS REQUESTED IN THE CHAIN OF CUSTODY 
UNDER WHICH THE SAMPLE WAS ORIGINALLY DEPOSITED. FOR THE PURPOSES OF THIS PARAGRAPH AND PARAGRAPHS 7, 14, 15, 22, AND 24, AS APPLICABLE, “HYDROQUAL” INCLUDES WITHOUT 

LIMITATIONS ITS DIRECTORS, OFFICERS, EMPLOYEES AND AFFILIATES AND THE “CLIENT” INCLUDES WITHOUT LIMITATION ANY THIRD PARTY THAT MAY HAVE A CLAIM AGAINST HYDROQUAL 

THROUGH THE CLIENT. 
24. Notice of Liability: Notwithstanding paragraph 23, HydroQual shall not be liable to the Client unless the Client provides notice in writing to HydroQual of such loss or damage, together with full particulars thereof, within 30 

days of the Client’s receipt of the report of the analysis of the sample giving rise to such liability. The provisions of this paragraph allocate the risk between the Client and HydroQual, and the fees to be paid by the Client to 
HydroQual reflect this allocation of any such risks and the limitations of liability in these General Terms and Conditions.  

25. Entire Agreement: These General Terms and Conditions, the Chain of Custody and price quotations constitute the entire agreement between the parties and supersede and take precedence over any terms and 
conditions contained in any documentation provided by the Client. HydroQual’s execution of any subsequent documentation from the Client only acknowledges receipt and not acceptance of any terms or conditions therein 
unless expressly stipulated otherwise by HydroQual. If there is a conflict between these General Terms and Conditions and any other document, these General Terms and Conditions prevail.  
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L1707093-1

L1707093-2

EFFLUENT

INFLUENT

TJ on 25-NOV-15 @ 15:00

TJ on 25-NOV-15 @ 15:00

Sampled By:

Sampled By:

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

Biochemical Oxygen Demand
Coliform Bacteria - Fecal
Total Suspended Solids

Biochemical Oxygen Demand
Total Suspended Solids

mg/L
CFU/100mL

mg/L

mg/L
mg/L

26-NOV-15
26-NOV-15
30-NOV-15

28-NOV-15
30-NOV-15

28
700
8.3

155
91.7

20
100
4.0

75
8.0

Matrix:

Matrix:

DLHC

DLA

DLIS

DLHC

DLHC

R3322934
R3320732
R3323699

R3324363
R3323699



BOD-BC-CL

FCC-MF-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Fecal Coliform Count-MF

Total Suspended Solids
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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 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

DLA

DLHC

DLIS

Detection Limit adjusted for required dilution

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

Detection Limit Adjusted: Insufficient Sample

Sample Parameter Qualifier Key:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 9222D

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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Client:

Contact:

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

Report Date: 03-DEC-15Workorder: L1707093

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

FCC-MF-CL

TSS-CL

Water

Water

Water

R3322934

R3324363

R3320732

R3323699

Batch

Batch

Batch

Batch

DUP

LCS

LCS

MB

MB

DUP

LCS

MB

DUP

MB

DUP

LCS

MB

WG2224292-7

WG2224292-3

WG2224292-4

WG2224292-1

WG2224292-2

WG2225965-6

WG2225965-4

WG2225965-2

WG2222808-2

WG2222808-1

WG2225170-3

WG2225170-2

WG2225170-1

L1707093-1

L1708016-1

L1707093-1

L1706602-1

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Coliform Bacteria - Fecal

Coliform Bacteria - Fecal

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

32

103.9

103.9

<2.0

<2.0

<2.0

95.7

<2.0

600

<1

6.7

92.4

<3.0

26-NOV-15

26-NOV-15

26-NOV-15

26-NOV-15

26-NOV-15

28-NOV-15

28-NOV-15

28-NOV-15

26-NOV-15

26-NOV-15

30-NOV-15

30-NOV-15

30-NOV-15

15

N/A

15

1.3

20

20

65

6

85-115

85-115

85-115

85-115

mg/L

%

%

mg/L

mg/L

mg/L

%

mg/L

CFU/100mL

CFU/100mL

mg/L

%

mg/L

28

<2.0

700

5.3

2

2

2

1

3

RPD-NA

J

2



Quality Control Report
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Report Date: 03-DEC-15Workorder: L1707093

Sample Parameter Qualifier Definitions:

Description Qualifier      

DLA

J

RPD-NA

Detection Limit adjusted for required dilution

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:

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.

Client:

Contact:

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

2





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

16-DEC-15

Lab Work Order #: L1715076

Date Received:KICKING HORSE MOUNTAIN UTILITY 
CORPORATION

1505 - 17th  AVENUE  SW
CALGARY  AB  T2T 0E2

ATTN: TRAVIS JOBIN FINAL   
23-DEC-15 14:17 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Lyudmyla Shvets, 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

L1715076-1

L1715076-2

UV TROUGH

INFLUENT

TJ on 15-DEC-15 @ 15:00

TJ on 15-DEC-15 @ 15:00

Sampled By:

Sampled By:

WATER

WATER

   Miscellaneous Parameters

   Miscellaneous Parameters

Biochemical Oxygen Demand
Coliform Bacteria - Fecal
Total Suspended Solids

Biochemical Oxygen Demand
Total Suspended Solids

mg/L
CFU/100mL

mg/L

mg/L
mg/L

17-DEC-15
16-DEC-15
21-DEC-15

17-DEC-15
21-DEC-15

4.6
6700
6.0

242
173

2.0
100
3.0

75
11

Matrix:

Matrix:

DLA

DLHC

DLHC

R3345201
R3340509
R3345482

R3345201
R3345482



BOD-BC-CL

FCC-MF-CL

TSS-CL

Reference Information

Biochemical Oxygen Demand (BOD)

Fecal Coliform Count-MF

Total Suspended Solids

L1715076 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 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

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:

APHA 5210 B-5 day Incub.-O2 electrode

APHA 9222D

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
Page 1 of

Client:

Contact:

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

Report Date: 23-DEC-15Workorder: L1715076

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-BC-CL

FCC-MF-CL

TSS-CL

Water

Water

Water

R3345201

R3340509

R3345482

Batch

Batch

Batch

DUP

LCS

MB

DUP

MB

DUP

LCS

MB

WG2237241-7

WG2237241-4

WG2237241-3

WG2235496-2

WG2235496-1

WG2237342-3

WG2237342-2

WG2237342-1

L1715144-17

L1715097-1

L1714990-2

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Coliform Bacteria - Fecal

Coliform Bacteria - Fecal

Total Suspended Solids

Total Suspended Solids

Total Suspended Solids

<2.0

90.6

<2.0

3

<1

10.0

91.1

<3.0

17-DEC-15

17-DEC-15

17-DEC-15

16-DEC-15

16-DEC-15

21-DEC-15

21-DEC-15

21-DEC-15

N/A

29

6.9

20

65

20

85-115

85-115

mg/L

%

mg/L

CFU/100mL

CFU/100mL

mg/L

%

mg/L

<2.0

4

9.3

2

1

3

RPD-NA

2



Quality Control Report

Page 2 of

Report Date: 23-DEC-15Workorder: L1715076

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.

Client:

Contact:

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

2

















 

RECENT PROJECTS 
 
 
The list of projects, clients and references can be provided on request. 
 
Environmental Diagnostics Inc. has undertook thousands of Phase I, II and III Environmental Site 
Assessments, contamination delineations and contamination remediation projects in Southern and 
Central Alberta, British Columbia and Saskatchewan as well as numerous hazardous materials 
surveys, indoor/sub-slab and soil-vapour sampling and evaluations. 
 
EDI also undertook numerous pump/flow tests and chemical tests as well as water well and water 
supply/treatment system evaluations and compliance report preparations. 
 
Example of some of the EDI long-term clients: 
 
City of Calgary 

- Potable water sampling for the City of Calgary  
- Storm water pond sampling 
- Lead in water distribution system sampling 
- Snow and meltwater sampling 

 
City of Airdrie 

- Landfill monitoring 
- Fleet yard tank nest monitoring 

 
Oil & Gas Midstream and Upstream Clients 
 
Land Developers  

- Ronmor Developers Inc. 
- Harmin Holdings Ltd. 
- MDC Properties Ltd. 
- Certus Development Ltd. 
- United Communities 
- Qualico Development 

 
Resorts and Golf Courses 

- The Lake Louise Ski Resort 
- Resort of the Canadian Rockies Inc. 
- Priddis Greens Services Co-op Limited 
- Azuridge Boutique Hotel 
- Johnson Canyon Resort 

 
Various 

- Alsa Paving 
- Freeze Maxwell Roofing Ltd. 
- Calgary Metals 
- NAI Advent 
- Gas Plus 
- Numerous commercial and industrial clients – transactional assessments & remediation 

work 
 
EDI is on the list of all major banks and financial institutions such as Business Development Bank, 
Royal Bank of Canada, CIBC, Bank of Montreal and others. 
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