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1.0 INTRODUCTION 

 

The wastewater treatment plant and rapid infiltration (RI) trenches at Sun Peaks are registered under the 

Municipal Wastewater Regulation (MWR).  One of the conditions of the registration under the MWR is the 

need for an annual report, to be prepared by a qualified professional and submitted to the BC Ministry of 

Environment.  This report is the fulfillment of the annual reporting requirement.  

 

The information presented in the 2015 annual report will address the following: 

 Summarise the 2015 effluent quality and discharge flows; 

 Summarise and interpret the environmental data;  

 Evaluate any trends in the quality of the receiving environment affected by the discharge using 

background or pre-discharge data;   

 Review the plant performance; 

 Review works completed in 2015 and outline the proposed works for 2016; and 

 Evaluate the receiving environment monitoring sites with recommendations for any additional 

monitoring locations necessary in order to provide a satisfactory assessment of the impact of the 

discharge. 

 

The Sun Peaks’ wastewater treatment facilities include the following processes:  

 Passive grit removal;  

 Maceration; 

 Fine screening; 

 Flow measurement; 

 Influent pumping;  

 Activated sludge biological wastewater treatment in the form of a patented ECOfluid upflow sludge 

blanket (USBF) process.  There are three bioreactors, with each bioreactor consisting of an anoxic 

zone, an aerated zone and a clarifier;  

 An additional anoxic tank and aeration tank, which provide biological treatment during the high winter 

flow period;   

 A lagoon downstream of the plant which is currently used to manage the flows to the RI trenches; 

 A lagoon by-pass line (used only during warm periods) to allow direct discharge from the ECOfluid 

plant to the RI trenches; and 

 Two RI trenches (RI #1 and RI #3) for discharge to ground. 



Sun Peaks Utilities Co. Ltd. 
Wastewater Treatment Plant Report (RE-1535) 

2015 Final Report 
 
 

 

P a g e  2  
1718.0004.15 / March, 2016 
\\usl.urban-systems.com\projects\Projects_KAM\1718\0004\15\R-Reports-Studies-Documents\R1-Reports\Final\2016-03-24-REP-MWR final report.doc 

Solids are dewatered by centrifuge and are processed at the on-site composting operation, which was 

constructed in 2012.  

 

Figure 1 in Appendix A illustrates the location of the relevant features. 

 

There are two modes of plant operation, depending on the time of year.  The modes of operation have 

been developed to allow flexibility with regard to the incoming flows and are summarised below.  The 

summer operation mode occurs for much of the year, when the lower flows occur.  The winter operation 

mode occurs during the higher flow period, when the flows increase as a result of winter recreational 

activities.   

 

Summer Operation:  Screened sewage is pumped from the influent tank into the bioreactors, with the 

influent flow rate dictating how many of the three bioreactors are used.  The bioreactors consist of anoxic 

zones, aerated zones and clarifiers.  The bioreactors are designed to manage the following flows:  

 Bioreactors #1 and #2 each manage 220 m3/d as a sustainable flow and up to 60 m3/h as an 

instantaneous peak flow.   

 Bioreactor #3 can manage 300 m3/d as a sustainable flow and up to 40 m3/h as an instantaneous 

peak flow.   

 

Under summer operation, the wastewater treatment plant can handle up to 740 m3/d as a sustainable flow 

and up to 160 m3/h as an instantaneous peak flow.  There is a by-pass line around the lagoon which will 

allow the effluent to be discharged directly to the RI trenches (via the wet well) during the summer 

months.  The use of the by-pass line aims to eliminate/reduce duckweed problems which can occur as a 

result of growth in the lagoon during the summer months.   

 

In the summer months, the RI trenches are alternated in operation, allowing a drying and maintenance 

period between a wetting cycle.   

 

Winter Operation:  Screened sewage is pumped from the influent tank into the winter anoxic/aeration 

tanks and then into Bioreactors #1 and #2.  This train is designed for 900 m3/d as a sustainable flow and 

up to 120 m3/h as an instantaneous peak flow.  Screened sewage is also pumped to Bioreactor #3, which 

has a sustainable capacity of 300 m3/d and an instantaneous capacity of 40 m3/h.  Under winter 

conditions, the wastewater treatment plant can handle up to 1,200 m3/d as a sustainable flow and up to 

160 m3/h as an instantaneous peak flow.  The effluent is discharged to the RI trenches via the lagoon, 

which is currently used to balance the effluent release rate during the peak winter period.  

 

In the winter, the RI trenches are dosed continually to avoid freezing of the sand layer.  With the onset of 

the cooler weather, all flow is directed to RI #1.  Once the flows increase, RI #3 is brought on-line and 

remains active until the onset of warmer weather in the spring.  
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2.0 EFFLUENT RELEASE  

 

The Sun Peaks wastewater treatment plant operates under the Municipal Wastewater Regulation (MWR), 

registration number RE-1535, which allows effluent discharge from the wastewater treatment plant to the 

ground through the RI trenches (RI #1 and RI #3).  Monitoring of the effluent and receiving environment is 

required.  The effluent criteria under the MWR registration are:  

 Combined effluent discharge to the infiltration trenches of less than 1,100 m3/day; 

 5 day carbonaceous biochemical oxygen demand (CBOD5) less than or equal to 30 mg/L; and, 

 Total suspended solids (TSS) less than or equal to 30 mg/L. 

 

There are no effluent discharge requirements for nutrients or bacteriological content.  

 

2.1 Effluent Discharge Rate 

Table 2.1 summarises the effluent discharged to the RI trenches in 2015.  The data are taken from the 

flow meters located on the discharge lines to RI #1 and RI #3, with the exception being for the time period 

from December 26th to December 28th.  There are no daily flow logs for these 3 days as all personnel 

were needed to locate and repair a water main break at Sun Peaks Road/Valley Drive.  The flow data for 

these 3 days were estimated using the flow meter readings taken on December 25th and December 29th 

and then dividing the flow equally between the 3 days. In 2015, the average monthly discharge was 510 

m3/d, with the maximum discharge rate being 1,016 m3/d (December 29th).  As with previous years, the 

highest discharge rates occurred in the winter as a result of increased recreational activities from 

December through to the middle of April.  There were periods when there was no release to one of the RI 

trenches.  RI #1 was operated through the year with the exception of the September/October period when 

the trench was rehabilitated.  RI #3 was operated in the winter and then in the fall during the time period 

when RI #1 was being habilitated.   

 

Table 2.1:  Discharge Flows (2015) 

Month 
Minimum Daily Flow 

(m3/day) 
Average Daily Flow 

(m3/day) 
Maximum Daily Flow 

(m3/day) 

January 576 809 933 

February 238 791 950 

March 768 855 922 

April 241 487 786 
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Table 2.1:  Discharge Flows (2015) (continued…) 

Month 
Minimum Daily Flow 

(m3/day) 
Average Daily Flow 

(m3/day) 
Maximum Daily Flow 

(m3/day) 

May 162 335 409 

June 149 283 398 

July 217 434 488 

August 159 438 533 

September 218 366 442 

October 210 301 449 

November 216 347 521 

December 505 662 1,016 

Annual - 510 - 

 

 

The maximum discharge rate under the MWR registration is 1,100 m3/d.  In 2015, the maximum 

discharge rate was 1,016 m3/d.  Therefore, the registered maximum flow was not exceeded in 2015.  

 

Figure 2.1 shows a comparison between the monthly effluent flows discharged to the RI trenches for the 

2013 to 2015 time period.  The data indicate similarities in the flow patterns between the three years, with 

the higher sustained flows occurring during the winter months, and a decrease in the flows during the 

summer period.  There is now a trend of flows increasing in the July/August time period as a result of 

increased summer tourism and recreational use.  This would be expected as Sun Peaks is actively 

encouraging visitors during the summer months.  In the summer of 2014 the sharp increase in the flows 

as were the result of dosing trials which were being completed to evaluate future discharge rates to the RI 

trenches.  Therefore, the increase in flows in August 2014 was not related to actual flows into the 

wastewater treatment plant.  The average monthly discharges for 2013, 2014 and 2015 were 501 m3/d, 

514 m3/d and 510 m3/d respectively, showing little difference between the 3 years.   
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Figure 2.1:  Monthly Average of Effluent Flows Discharged to RI Trenches 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2 Effluent Criteria 

The sampling of the effluent is collected as a 24 hour composite sample prior to the discharge to the RI 

trenches.  Analysis is required for the following parameters:  

 CBOD5, 

 TSS,  

 Total nitrogen,  

 Total dissolved phosphate,  

 Temperature,  

 pH, and  

 Conductivity. 

 

The effluent criteria are regulated for CBOD5 and TSS concentrations only, and there are no discharge 

criteria for the remaining parameters.  
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2.2.1 Five Day Carbonaceous Biochemical Oxygen Demand (CBOD5) 

The 2015 effluent CBOD5 concentrations are presented in Table 2.2.  For the purpose of generating the 

statistics, half the detection limit was used in cases where the concentration was below the analytical 

detection limit.  The data represent samples taken twice monthly, with the exception of the months of 

March and November. The data for the month of March represent only 1 data point due to a laboratory 

error for the March 23rd sample.  There are 3 data points for the month of November due to a laboratory 

holding time issue for the sample that was taken on November 10th, just before the November 11th 

statuary holiday.  Although the holding time issue only related to a few parameters (i.e. bacteriological), a 

full re-sample was taken for all parameters to allow a complete data comparison for the sample date.  In 

addition, for the month of April, there was only 1 data point for CBOD5, with the data for the April 21st 

monitoring event relating to total BOD5.  Seeing as CBOD5 is a component of total BOD5, the data for 

April 21st will be an over estimate of the CBOD5 concentration. The effluent CBOD5 data represent 24 

hour composite samples which were taken from the wet well prior to discharge to the RI trenches.   

 

Table 2.2:  Monthly Effluent Carbonaceous BOD5 Concentrations (2015) 

Month 
CBOD5 Concentration (mg/L) Number of 

Samples 
Average Concentration Maximum Concentration 

January < 10 < 10 2 

February < 10 < 10 2 

March < 10 < 10 1 

April < 10 < 10 2 

May < 10 < 10 2 

June < 10 < 10 2 

July < 10 < 10 2 

August < 10 < 10 2 

September < 6 < 6 2 

October < 6 < 6 2 

November < 6 < 6 3 

December < 6 < 6 2 

Minimum < 6 < 6 - 

Average 4.2 4.2 - 

Maximum < 10 < 10 - 
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All of the 24 data points for 2015 were below the analytical detection limit.  For the data from January 

through to August, the analytical detection limit was 10 mg/L.  The analytical detection limit was lowered 

to 6 mg/L for the data from September to the end of the year.  The consistently high quality of effluent is 

characteristic for this wastewater treatment plant.    

 

Based on the 2015 data set, the effluent CBOD5 concentration was compliant with the MWR requirement, 

which is a limit of 30 mg/L for the Sun Peaks facility, even though the requirement in the MWR for a Class 

C effluent (which is the typical effluent quality for this type of effluent release) is 45 mg/L.  The data from 

2015 indicate that the effluent remains at a consistently high quality with respect to CBOD5.   

 

2.2.2 Total Suspended Solids (TSS) 

Table 2.3 summarises the effluent TSS concentrations for 2015.  The effluent TSS data represent 24 hour 

composite samples which were taken from the wet well prior to discharge to the RI trenches.  For the 

purpose of generating the statistics, half the detection limit was used in cases where the concentration 

was below the analytical detection limit. The data represent samples taken twice monthly, with the 

exception of the month of November when 3 samples were taken due to the holding time issue for the 

November 10th sample.   

 

The data from 2015 indicate that the effluent was of high quality with respect to TSS.  There were 10 

occasions when the concentration was below the analytical detection limit, which was 2 mg/L for all 

samples except the December 29th sample, where the detection limit was 3 mg/L. The average effluent 

TSS concentration was 2.9 mg/L and the maximum concentration was 10.0 mg/L (May 12th), which is 

below the MWR registration of 30 mg/L. The slight increase in the TSS concentration during the 

spring/early summer is common for this site and is related to natural algal growth in the lagoon rather 

than being indicative of the treatment capability.  

 

Table 2.3:  Monthly Effluent TSS Concentrations (2015) 

Month 
TSS Concentration (mg/L) Number of 

Samples Average Concentration Maximum Concentration 

January 3.5 4.0 2 

February 3.0 4.0 2 

March 4.0 4.0 2 

April 3.0 3.0 2 

May  8.5 10.0 2 

June < 2.0 < 2.0 2 
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Table 2.3:  Monthly Effluent TSS Concentrations (2015) (continued…) 

Month 
TSS Concentration (mg/L) Number of 

Samples Average Concentration Maximum Concentration 

July 1.5 2.0 2 

August < 2.0 < 2.0 2 

September 3.0 5.0 2 

October 3.5 4.0 2 

November 1.7 3.0 3 

December 1.3 < 3.0 2 

Minimum < 2.0 < 2.0 - 

Average 2.9 3.5 - 

Maximum 8.5 10.0 - 

 

 

2.2.3 Nitrogen 

Table 2.4 summarises the effluent nitrogen concentrations for 2015.  The data represent monthly 

samples, with the exception of February and November, when two samples were taken for these months. 

The extra sample was taken in the month of February due to the timing of access to the background 

monitoring borehole and the extra sample was taken in the month of November due to the holding time 

issue.  In each case, the sample represents a 24 hour composite sample taken from the wet well, which is 

located before discharge to the RI trenches.  The data for ammonia, nitrate and nitrite are measured 

values, with the data for total nitrogen and organic nitrogen representing calculated values.   

 

Although there is no requirement under the MWR for the Sun Peaks wastewater treatment plant to nitrify 

or denitrify, the wastewater treatment plant has both anoxic and aerobic zones, where nitrification and 

denitrification can occur. In 2015, nitrification was achieved throughout the year, with the highest 

ammonia concentration recorded in the month of January (3.44 mg/L) and the lowest concentration of 

0.56 mg/L being recorded in October.  For comparison, the highest effluent ammonia concentration for 

2013 and 2014 was 1.95 mg/L and 9.87 mg/L, respectively. The ammonia concentration does fluctuate 

throughout the year, depending on operational conditions and changes (e.g. bioreactors changing to on 

or off-line).  Lower concentrations of ammonia would be expected in the summer and higher 

concentrations of ammonia would be expected in the winter, as a result of nitrification being affected by 

temperature, with the nitrification rate becoming limited with cold winter temperatures.  However, given 

that effluent ammonia concentrations below 5 mg/L were achieved in the winter, this is indicative that 

significant nitrification was still achieved in the coldest months of the year. Regardless of the fluctuations 
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in the ammonia concentration, the data indicate that significant nitrification is typically maintained 

throughout 2015.  

 

Table 2.4: Monthly Effluent Nitrogen Concentrations (2015) 

Date 

Concentration (mg/L) 

Number of 
Samples Total 

Nitrogen 
Organic 
Nitrogen 

Total 
Ammonia 

Nitrate Nitrite 

January 8.48 1.50 3.44 3.48 0.059 1 

February 10.43 2.43 3.02 4.85 0.145 2 

March 8.95 1.56 1.09 6.07 0.228 1 

April 14.30 1.30 1.69 11.00 0.338 1 

May 13.40 2.47 1.40 8.97 0.589 1 

June 6.70 1.66 0.75 3.46 0.835 1 

July 5.47 1.78 1.59 1.65 0.449 1 

August 4.42 2.02 1.04 1.25 0.109 1 

September 4.92 1.54 0.58 2.48 0.326 1 

October 13.00 1.42 0.56 10.80 0.187 1 

November 18.35 1.60 2.28 14.20 0.296 2 

December 12.50 1.34 1.11 9.79 0.264 1 

Minimum 4.42 1.30 0.56 1.25 0.059 - 

Average 10.08 1.72 1.55 6.50 0.319 - 

Maximum 18.35 2.47 3.44 14.20 0.835 - 

 

The nitrate data indicate that significant denitrification occurred for much of the year, with the nitrate 

concentrations increasing in April and then again in October through to the end of the year.  In 2015, the 

lowest concentration of nitrate in the effluent was recorded in August (1.25 mg/L) and the highest 

concentration was recorded in November (14.20 mg/L). This was similar to the 2013 and 2014 data sets, 

where the lowest concentration of nitrate in the effluent was recorded in July (4.69 mg/L for 2013 and 

2.27 mg/L for 2014) and the highest concentration recorded in December for 2013 (21.90 mg/L) and 

November for 2014 (20.50 mg/L).  

 

The composition of nitrogen in the effluent was calculated based on the information presented in Table 

2.4.  In 2015, nitrate was the primary component of the effluent total nitrogen (average approximately 
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60%), which is consistent with data from previous years.  The contribution from organic nitrogen and 

ammonia were similar at approximately 20% and 17%, respectively. Nitrite was only present in low 

amounts (approximately 4%), which is expected as nitrite is an unstable intermediate form of nitrogen.   

 

2.2.4 Phosphorus 

Although monitoring of phosphorus is not required for effluent compliance under the MWR, this 

monitoring enables the evaluation of potential environmental impacts and trends.  The Sun Peaks 

wastewater treatment plant is not designed for phosphorus reduction and, in this case, there are no 

requirements for phosphorus reduction to be practiced for discharge to ground.  

 

The data for 2015 are summarised in Table 2.5 and represent monthly samples, with the exception of 

February and November when two samples were taken for these months. The extra sample was taken in 

the month of February due to the timing of access to the background monitoring borehole and the extra 

sample was taken in the month of November due to the holding time issue.  In 2015, the average effluent 

total dissolved phosphorus concentration was 4.10 mg/L, which is higher than the average concentrations 

for 2013 (3.38 mg/L) and 2014 (3.24 mg/L).  The increase in the average concentration for 2015 was due 

to a higher than typical data point for the December monitoring event (9.09 mg/L).  If this data point is 

removed from the data set, the average concentration for 2015 would be 3.71 mg/L, which is more 

representative of data from previous years.  Periodic unusually elevated concentrations have been 

observed in the past (e.g. 11.3 mg/L in January 2008; 10.5 mg/L in January 2009; 9.7 mg/L in February 

2009) and are considered to be related to peak winter flows or the centrate during dewatering.  However, 

given the lack of dewatering when the sample was taken and the lack of increase in other parameters for 

this date, it is more likely that the data point is reflective of a laboratory error. Discussion with the 

laboratory indicated that there was no apparent error with the calculation or transcription of the data.  No 

elevated concentrations were observed in data from 2010 to 2014. 

   

Table 2.5:  Monthly Effluent Phosphate Concentration (2015) 

Month 
Total Dissolved Phosphate 

Concentration (mg/L) 
Number of Samples 

January 5.47 1 

February 4.94 2 

March 4.59 1 

April 4.41 1 

May 3.00 1 

June 2.13 1 

July 3.23 1 
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Table 2.5:  Monthly Effluent Phosphate Concentration (2015) (continued…) 

Month 
Total Dissolved Phosphate 

Concentration (mg/L) 
Number of Samples 

August 4.03 1 

September 3.54 1 

October 2.91 1 

November 2.59 2 

December 9.09 1 

Minimum 2.13 - 

Average 4.10 - 

Maximum 9.09 - 

 

 

2.2.5 Miscellaneous Parameters 

The data for conductivity, pH and temperature are presented in Table 2.6.  These data are all taken at a 

location just prior to discharge to the RI trenches.  Conductivity is typically used as a tracer for sewage 

effluent, as this parameter does not change as a result of the wastewater treatment process.  In 2015, the 

average conductivity was 679 S/cm, which is consistent with data from previous years.    

 

In 2015, the pH of the effluent was maintained in the neutral range, which is consistent with data from 

previous years.  Due to the low buffering capacity of the water source for Sun Peaks, the high nitrification 

rates achieved at the wastewater treatment plant can result in a depression in the pH at this plant.  

However, the decrease in the pH can be balanced by denitrification, which increases the alkalinity.  

Denitrification occurred throughout 2015.     

 

There were changes in temperature throughout the year, which is a reflection of the cooling effect of the 

cold ambient winter air temperatures.  A significant decrease in temperature within the wastewater 

treatment plant process has the potential to impact biological activity, and this impact is more apparent for 

low rate treatment processes.  The Sun Peaks facility is a high rate treatment process, which will be less 

subject to influence from ambient temperatures, as indicated by the high rates of nitrification which were 

achieved during the winter months.  Nitrifying bacteria are especially sensitive to cold temperatures.  
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Table 2.6: Summary Data for Miscellaneous Parameters (2015) 

Date Conductivity (S/cm) pH Temperature (oC) 

January 756 7.83 9.6 

February 738 7.85 11.3 

March 715 7.81 12.0 

April 700 7.90 13.3 

May 659 7.98 15.2 

June 610 7.81 18.5 

July 681 7.82 20.5 

August 649 7.87 19.3 

September 606 7.77 15.1 

October 672 7.96 12.6 

November 654 7.78 10.2 

December 713 7.79 11.5 

Minimum 606 7.77 9.6 

Average 679 7.85 14.1 

Maximum 756 7.98 20.5 
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3.0 GROUNDWATER MONITORING 

 

3.1 Summary of Monitoring Wells 

Over the years, there has been an increase in the number of monitoring wells located around the 

wastewater treatment plant.  For ease of reference, Table 3.1 summarises the various wells and purpose 

of the well.  The location of the wells can be found in Appendix A, Figure 2. 

 

Table 3.1: Summary of Boreholes Installed for the Wastewater Treatment Plant 

Well 
Number 

Date 
Installed 

Description Purpose 

1 Original water source and not used for monitoring the wastewater treatment plant.   Abandoned in 2009.  

2 1994 Not nested Not monitored 

3 1994 Nested; 3E depth 12.11 m   3W 
depth 31.04 m 

Water level and temperature monitored;             
3E data logger N9256; 3W data logger N9249 

4 1994 Nested; 4E depth 11.22 m   4W 
depth 10.97 m 

Water level and temperature monitored;             
4E data logger N9260; 4W data logger N9259 

5 1994 Not nested; depth 5.78 m Water level and temperature monitored; Data 
logger A2006. Monitored for water quality 

6 1994 Not nested; depth 12.20 m Water level and temperature monitored;           
Data logger N0303 

6A 2012 Nested; depth 17.40 m and 40.0 m Water quality to be monitored for background 

7 1997 Not nested Not monitored 

8 1998 Not nested; depth 6.59 m Water level and temperature monitored; Data 
logger A3684. Monitored for water quality 

9 1999 Not nested; depth 14.25 m Water level and temperature monitored; Data 
logger N9229. Monitored for water quality 

10 1999 Not nested; depth 8.64 m Water level and temperature monitored;           
Data logger A7182 

11 1999 Not nested; depth 3.40 m Water level and temperature monitored;           
Data logger C4765 

12 1999 Not nested; depth 7.56 m Not monitored 

13 2007 Not nested Inclinometer monitored for land stability 

14 2007 Not nested Inclinometer monitored for land stability 

15 2007 Not nested Inclinometer monitored for land stability 
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3.2 Water Levels 

Historically, the water level in the boreholes was measured either once monthly or twice monthly, using a 

manually-operated depth probe.  However, this frequency was deemed to be unsuitable in order to 

understand the capacity of the RI trenches and the potential impact that the effluent release could have 

on land stability.  As a result, automated monitoring was initiated in the latter part of 2006 and water level 

and temperature data are collected from 8 boreholes on a continual basis.  The data are reviewed on an 

intermittent basis by BC Groundwater Consulting Ltd.  In 2015, data were evaluated to provide guidance 

on future discharge rates and the potential changes to local groundwater conditions. The evaluation will 

be used to support a future application under the MWR to increase the discharge rate to ground. A 

summary of this report can be found in Section 3.6.  In late 2015, a review of the borehole water level 

data was initiated, with the following aims: 

1. Update the existing RI trench dosing database, 

2. Update the existing RI borehole databases, and 

3. Conduct threshold analyses on the monitoring boreholes to provide guidance on winter dosing rates. 

The review is scheduled to be completed in 2016. 

  

3.3 Water Quality 

Samples are collected once every two months from Boreholes #6A, #5, #8 and #9.  These boreholes are 

located along the hydraulic gradient between the RI trenches and McGillivray Creek (Appendix A, Figure 

1).  Borehole #6A is a nested monitoring well, located above the RI trenches.  It was installed to monitor 

the background water quality, with samples to be taken from the shallower of the two piezometers, as this 

is the depth of water which is considered to be more representative of the groundwater which is accessed 

in Boreholes #5, #8 and #9. Borehole #9 is located below RI #3, but up-gradient from RI trench #1.  This 

borehole represents the potential for influence from RI #3. Borehole #5 is located between the road and 

the RI trenches.  Borehole #8 is located below the road and close to McGillivray Creek. For 2015, data 

are not available for Borehole #6A in the month of October, as the borehole was dry on the day of 

sampling.  In addition to the standard field measurements, samples are analysed for: 

 Total nitrogen (total Kjeldahl nitrogen, total ammonia, nitrate and nitrite),  

 Total dissolved phosphate, 

 Chloride, 

 Conductivity and 

 pH.
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The 2015 data are summarised in Tables 3.2 and 3.3.  For values that were below the analytical detection 

limit, half the detection limit was used to calculate the average concentration.  The data for total nitrogen 

and organic nitrogen are calculated, rather than measured values.    

 

As with previous years, the influence of the discharge to the RI trenches can be seen in the nutrient 

composition from the borehole samples with the concentration decreasing as the distance from the 

wastewater treatment plant increases (Table 3.2).  Total nitrogen and nitrate and total dissolved 

phosphorus are the best tracers to evaluate the movement of the effluent through the ground, as these 

parameters are found in higher concentrations in the effluent, compared with ammonia, organic nitrogen 

and nitrite, which typically present in low, or even trace, amounts.   

 

The concentration of total nitrogen, nitrate and total dissolved phosphorus were all observed to increase 

in Boreholes #9 and #5, compared with the concentrations in the background borehole (#6A).  The 

concentrations in Borehole #8 were lower than Borehole #5.  For Borehole #6A, which represents the 

background conditions, nitrogen was primarily in the form of organic nitrogen (approximately 80%), with 

nitrate being the next highest form of nitrogen present (13%). The composition of nitrogen was observed 

to change for all of the down-gradient boreholes, with nitrate being the predominant form of nitrogen 

present, although there was a reduction in the nitrate contribution for Borehole #8 (approximately 85%) 

compared with Boreholes #9 and #5 (approximately 90%).  Organic nitrogen was the next predominant 

form of nitrogen present in the down-gradient boreholes. For all boreholes, the contributions from 

ammonia and nitrite were low.  In 2015, nitrate was the predominant form of nitrogen in the effluent, so 

the change in the down-gradient boreholes compared with the up-gradient borehole is likely related to 

influence from the effluent release.   

 

For total dissolved phosphorus, although there was an increase in the phosphorus concentration between 

the background borehole and Boreholes #9 and #5, the concentration in Borehole #8 decreased and was 

lower than that measured in the background borehole.  This decrease is likely a reflection of the influence 

of McGillivray Creek.     
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Table 3.2:  Borehole Data Summary - Nutrients (2015) 

Month 
Borehole # 6A 
Background 

Borehole #9 by RI 
#3 

Borehole #5 By 
Road 

Borehole #8 By 
Creek 

Total Nitrogen (mg/L) 

February 1.130 7.14 8.43 3.18 

April 0.998 11.20 7.84 4.49 

June 0.754 3.56 3.17 1.12 

August 0.135 2.64 2.42 1.68 

October - 10.30 2.33 1.72 

December 1.140 4.87 3.94 1.78 

Minimum 0.135 2.64 2.33 1.12 

Average 0.831 6.62 4.69 2.33 

Maximum 1.140 11.20 8.43 4.49 

Total Ammonia (mg/L) 

February 0.027 0.045 0.023 0.027 

April 0.102 0.028 0.018 0.018 

June 0.026 0.019 0.015 0.016 

August 0.018 < 0.005 < 0.005 0.008 

October - < 0.005 < 0.005 < 0.005 

December 0.020 0.200 0.029 0.021 

Minimum 0.018 < 0.005 < 0.005 < 0.005 

Average 0.039 0.050 0.015 0.015 

Maximum 0.102 0.200 0.029 0.027 

Organic Nitrogen (mg/L) 

February 0.943 0.895 0.317 0.343 

April 0.748 0.862 0.422 0.282 

June 0.592 0.401 0.195 0.224 

August 0.082 0.248 0.308 0.572 

October - 1.078 0.558 0.438 

December 1.060 1.140 0.251 0.169 

Minimum 0.082 0.248 0.195 0.169 

Average 0.685 0.771 0.342 0.338 

Maximum 1.060 1.140 0.558 0.572 
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Table 3.2:  Borehole Data Summary - Nutrients (2015) (continued…) 

Month 
Borehole # 6A 
Background 

Borehole #9 by RI 
#3 

Borehole #5 By 
Road 

Borehole #8 By 
Creek 

Nitrate (mg/L) 

February 0.158 6.20 8.09 2.81 

April 0.151 10.30 7.40 4.19 

June 0.130 3.14 2.96 0.88 

August 0.034 2.38 2.10 1.10 

October - 9.18 1.77 1.28 

December 0.064 3.53 3.66 1.59 

Minimum 0.034 2.38 1.77 0.88 

Average 0.107 5.79 4.33 1.97 

Maximum 0.158 10.30 8.09 4.19 

Nitrite (mg/L) 

February < 0.005 < 0.005 < 0.005 < 0.005 

April < 0.005 < 0.005 < 0.005 < 0.005 

June < 0.005 < 0.005 < 0.005 < 0.005 

August < 0.005 < 0.005 < 0.005 < 0.005 

October - 0.026 < 0.005 < 0.002 

December < 0.002 < 0.002 < 0.005 < 0.002 

Minimum < 0.002 < 0.002 < 0.005 < 0.002 

Average 0.002 0.006 0.003 0.002 

Maximum < 0.005 0.026 < 0.005 < 0.005 

Total Dissolved Phosphorus (mg/L) 

February 0.017 0.281 0.840 0.004 

April 0.022 2.710 0.760 0.003 

June 0.016 1.880 0.805 0.003 

August 0.022 0.500 0.794 0.010 

October - 2.260 0.809 0.009 

December 0.015 0.437 0.791 0.005 

Minimum 0.015 0.281 0.760 0.003 

Average 0.018 1.345 0.800 0.006 

Maximum 0.022 2.710 0.840 0.010 
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The data for conductivity, pH and chloride are summarised in Table 3.3.  For 2015, the pH data were 

consistent with the data from previous monitoring years. The pH was consistently within the neutral 

range, regardless of the sampling time or location.   

 

There was an increase in the conductivity between the background borehole and the down-gradient 

boreholes #9 and #5, with a decrease for Borehole #8.  The conductivity in the water sampled from 

Borehole #8 was typically lower than that present in Borehole #6A.  This decrease is likely a factor of 

influence from the creek, as surface waters tend to naturally have a lower conductivity than groundwater.  

The general trend was a decrease in conductivity with increasing distance from the wastewater treatment 

plant.  

 

The concentration of chloride was higher in all down-gradient boreholes, compared with the background 

borehole. The highest concentrations were typically associated with Borehole #9, and the concentrations 

decreased with increasing distance from the wastewater treatment plant. Chloride and/or conductivity are 

used to trace the movement of effluent through a receiving environment, although influences from natural 

groundwater and the use of road salts can result in limitations for this effluent release.    

 

Table 3.3:  Borehole Data Summary – Miscellaneous Data (2015) 

Month 
Borehole # 6A 
Background 

Borehole #9 by RI 
#3 

Borehole #5 By 
Road 

Borehole #8 By 
Creek 

pH 

February 7.92 7.45 7.64 7.47 

April 7.80 7.55 7.62 7.37 

June 7.88 7.46 7.42 7.28 

August 8.01 7.69 7.66 7.45 

October - 7.52 7.64 7.38 

December 7.84 7.55 7.60 7.40 

Minimum 7.80 7.45 7.42 7.28 

Average 7.89 7.54 7.60 7.39 

Maximum 8.01 7.69 7.66 7.47 
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Table 3.3:  Borehole Data Summary – Miscellaneous Data (2015) (continued…) 

Month 
Borehole # 6A 
Background 

Borehole #9 by RI 
#3 

Borehole #5 By 
Road 

Borehole #8 By 
Creek 

Conductivity (S/cm) 

February 447 667 553 392 

April 462 655 583 461 

June 444 399 456 278 

August 444 418 453 310 

October - 645 472 376 

December 444 480 515 402 

Minimum 444 399 453 278 

Average 448 544 505 370 

Maximum 462 667 583 461 

Chloride (mg/L) 

February 3.30 62.4 39.9 19.6 

April 0.79 53.8 45.3 36.3 

June 1.95 14.9 26.3 8.4 

August 0.58 16.3 24.0 11.4 

October - 56.4 26.8 21.2 

December 3.50 27.5 35.2 26.2 

Minimum 0.58 14.9 24.0 8.4 

Average 2.0 38.6 32.9 20.5 

Maximum 3.5 62.4 45.3 36.3 

 

3.4 Land Stability 

Boreholes #13, #14 and #15 are inclinometers which are used to monitor land stability and land 

movement in the area around the wastewater treatment plant.  Previous evaluations of the land stability 

and movement in this area indicate that there is a zone of slow downward slope movement.  The 

maximum movement of the slope in this area is predicted to occur during the freshet period, as the 

natural groundwater flows have a greater effect on slope stability compared with the effluent release to 

ground.  This is a factor of the magnitude of natural groundwater flows compared with the contribution 

from the effluent.   
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The current recommendation is that the inclinometers should be monitored once every 2 years to assess 

land movement.  The inclinometers were monitored in June 2015, and the data indicate that ground 

movement around Boreholes #13 and #14 is less than 1 mm per year, with no slope displacement 

observed around Borehole #15.  These observations are consistent with the 2013 report.  The next 

monitoring is scheduled for 2017, unless there is an increase in the flows to the RI trenches.  

 

While on-site for the land stability monitoring, BGC Engineering Inc. also provided guidance on the RI 

trench grading. Re-grading was recommended to protect against erosion and sloughing. Some re-grading 

was completed in the fall of 2015, during the period of RI maintenance.  

    

A copy of the BGC Engineering Inc. land stability report can be found in Appendix B. 

 

3.5 Additional Monitoring  

Periodically during the peak spring melt, water may be observed seeping from the ground at a location 

which is described as “the telephone pole” (see Appendix A Figure 1 for the location).  The seepage only 

occurs in the spring and is a factor of the natural high groundwater conditions which occur during the 

spring snowmelt.  Even though it is not a requirement of the MWR monitoring conditions, samples of 

seepage are taken, if the seepage occurs.  This sampling is due to the close proximity of the seepage 

location to the wastewater treatment plant and the potential for effluent to be present in the seepage.  

 

In 2015, no seepage was observed by the telephone pole, so no additional monitoring was implemented.  

The last time the seepage occurred was in the spring of 2009, when there was a short period of higher 

than normal natural groundwater levels as a result of a high snow pack coupled with a rapid melt.   

 

3.6 RI Dosing Study  

This report was completed in February 2015 and represented the outcomes of dosing trials that were 

undertaken in 2007 and 2014. The study was undertaken by BC Groundwater Consulting Services Ltd., 

with the primary aim being to assess the potential for increased effluent release to ground as a result of 

expansion and growth within the municipality.  The assessment focused on future flows up to 2,500 m3/d 

and indicated that operation to flows of 2,500 m3/d is feasible at this site.  The information from the 

February 2015 report will be used to develop the technical information needed to support a re-registration 

under the MWR if and when there is the need to expand the current wastewater facility to accommodate 

growth within the municipality.   
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4.0 SURFACE WATER MONITORING 
 

McGillivray Creek is the only surface water which is monitored as part of the annual monitoring program.  

There are two sample locations: upstream of the RI trenches and downstream from the RI trenches, as 

indicated on Figure 1 in Appendix A. 

 

Grab samples are required to be collected from the creek on a monthly basis for the following 

parameters:  

 Total nitrogen, 

 Nitrate, 

 Total dissolved phosphate, and 

 Chloride. 

 

Due to the lack of influence from the wastewater treatment plant on the following parameters, grab 

samples are only required to be collected from McGillivray Creek once every two months:    

 Total Kjeldahl nitrogen, 

 Total ammonia, 

 Nitrite, 

 Faecal coliforms, and 

 E. coli. 

 

The data for the two locations on McGillivray Creek are presented in Tables 4.1 to 4.3.  The data relating 

to total nitrogen and organic nitrogen are calculated.  All other data are measured parameters.  For data 

below the analytical detection limit, half the detection limit has been used for the purpose of generating 

statistics.  There are no data available for organic nitrogen or total ammonia for the upstream site in 

January, due to a laboratory error.  There are additional data for the upstream site for the month of 

August, as a second sample was taken later in August due to sample courier issue. There were two 

sampling events in November, due to the resample as a result of a laboratory holding time issue for the 

bacteriological samples.    

 

The nutrient data are shown in Table 4.1.  These data indicate that, typically, the concentration of total 

nitrogen was lower at the upstream site, compared with the downstream monitoring site, and that the 

component of nitrogen which was causing this increase was nitrate.  This observation is consistent with 

data from previous years.  In 2015, the total nitrogen and nitrate concentrations were consistently higher 

downstream compared with upstream. The highest concentrations of total nitrogen and nitrate were 

measured at the downstream site during the earlier part of the year. This is the time period when the 

greatest rate of release occurs from the wastewater treatment plant and there is a lower potential for 

dilution, as a result of low creek flows.  There was no significant difference between the upstream and   
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Table 4.1: McGillivray Creek 2015 Summary Data – Nutrients 

Month 

Total Nitrogen (mg/L) Organic Nitrogen (mg/L) Total Ammonia (mg/L) Nitrate (mg/L) Nitrite (mg/L) 
Total Dissolved Phosphorus 

(mg/L) 

Upstream Downstream Upstream Downstream Upstream Downstream Upstream Downstream Upstream Downstream Upstream Downstream 

January 0.188 0.708 - 0.118 - 0.022 0.066 0.572 < 0.005 < 0.005 0.003 0.004 

February 0.234 0.487 - - - - 0.056 0.316 < 0.005 < 0.005 0.007 0.003 

March 0.199 0.383 - - - - 0.075 0.271 < 0.005 < 0.005 < 0.002 0.003 

April 0.336 0.442 - - - - 0.137 0.176 < 0.005 < 0.005 0.013 0.008 

May 0.310 0.390 0.217 0.201 0.033 0.129 0.056 0.062 < 0.005 < 0.005 0.002 0.012 

June 0.120 0.228 - - - - 0.034 0.106 < 0.005 < 0.005 0.008 0.004 

July 0.174 0.338 0.090 0.095 0.020 0.045 0.065 0.197 < 0.005 < 0.005 0.003 0.003 

August 0.323 0.675 - - - - 0.100 0.385 < 0.005 < 0.005 0.005 0.005 

September 0.131 0.236 0.098 0.090 < 0.005 0.01 0.030 0.136 < 0.002 < 0.002 0.003 0.002 

October 0.142 0.256 - - - - 0.043 0.176 < 0.002 < 0.002 < 0.002 0.008 

November 0.279 0.530 0.152 0.221 0.034 0.014 0.095 0.294 < 0.002 < 0.002 0.033 0.034 

December 0.274 0.605 0.145 0.228 0.055 < 0.005 0.076 0.378 < 0.002 < 0.002 0.005 0.005 

Minimum 0.120 0.228 0.090 0.090 < 0.005 < 0.005 0.030 0.062 < 0.002 < 0.002 < 0.002 0.002 

Average 0.226 0.440 0.140 0.159 0.029 0.037 0.069 0.256 0.002 0.002 0.007 0.008 

Maximum 0.336 0.708 0.217 0.228 0.055 0.129 0.137 0.572 < 0.005 < 0.005 0.033 0.034 
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downstream monitoring sites for the other nitrogen parameters. There was one occasion upstream and 

one occasion downstream when the concentration of ammonia was below the analytical detection limit of 

0.005 mg/L, although this occasion did not coincide for either of the monitoring locations. For nitrite, all 

the recorded concentrations at both the upstream and downstream locations were below the analytical 

detection limit (0.005 mg/L earlier in the year and 0.002 mg/L for the latter part of the year). The lack of 

measurable present for nitrite is consistent with data from previous years.     

 

As with data from previous years, the composition of total nitrogen changed between the upstream and 

downstream sites, with organic nitrogen (average 65%) being the greatest contributor to total nitrogen at 

the upstream site, followed by nitrate (average 34%).  At the downstream site, nitrate was the greatest 

contributor to total nitrogen (average 55%), followed by organic nitrogen (39%).  At both the upstream and 

downstream sites, ammonia and nitrite were minor contributors to the total nitrogen present in the creek.  

The ammonia contribution was in the order of 10% both upstream and downstream, with the contribution 

from nitrite being in the order of 1%. 

 

There are water quality guidelines in BC for nitrate, ammonia and nitrite, but no guidelines for total 

nitrogen or organic nitrogen.  Nitrate is of greatest interest, given the consistent increase in the nitrate 

concentration between the upstream and downstream monitoring locations. For the case of McGillivray 

Creek, guidelines for aquatic life and drinking water are the most relevant, given the presence of fish in 

the creek and the location of an intake for an emergency water supply for the community of Whitecroft.  

The BC Water Quality Guidelines for the protection of aquatic life recommend a 30 day average nitrate 

concentration of 3.0 mg/L and a maximum nitrate concentration of 32.8 mg/L.  The nitrate concentrations 

measured at either the upstream or downstream McGillivray Creek locations in 2015 were below the BC 

Water Quality Guidelines for the protection of aquatic life.  It is noted that the guideline 30 day average 

concentration is intended to relate to 5 consecutive samples taken over a 5 week period, and the data 

presented in Table 4.1 relate to single monitoring events.  For drinking water, the guideline concentration 

for nitrate is ≤ 10 mg/L.  The nitrate concentrations measured at either the upstream or downstream 

McGillivray Creek locations in 2015 were below the BC Water Quality Guidelines for the protection of a 

drinking water source. 

 

The trend of an increased nitrate concentration at the downstream site is consistent over time.  Figure 4.1 

shows the nitrate concentrations from January 2010 to December 2015.  These data indicate that with the 

exception of the freshet period, the general trend is for an increase in concentration between the two 

monitoring sites. There was a significant increase in December 2010, which was an abnormality and may 

not have been related to the effluent release from Sun Peaks.   
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Figure 4.1:  Monthly Nitrate Concentrations Upstream and Downstream McGillivray Creek 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For total dissolved phosphorus, there was no significant difference between the two monitoring sites and 

there was no consistent increase in concentration for the downstream site.  This is consistent with the 

historical trend for the total dissolved phosphorus data.  There was an unusually elevated total dissolved 

phosphorus concentration for the second November monitoring event, but this increase was observed 

both upstream and downstream of the wastewater treatment plant, and was not considered to be related 

to the effluent release. These data have been reviewed with the laboratory for analytical or transcriptional 

errors.  There are no BC Water Quality Guidelines for phosphorus in flowing waters, but there are 

guidelines for algal growth, due to the relationship between these two parameters.  Sampling for algae is 

not completed on McGillivray Creek, so no statement can be made about the status of the creek with 

respect to the BC Water Quality Guidelines.   

 

The bacteriological data are shown in Table 4.2.  There was little difference between the bacteriological 

data for the upstream and downstream monitoring sites, as well as between the data for faecal coliforms 

and the concentrations reported for E. coli.  The highest concentrations of faecal coliforms and E. coli 

were recorded in the summer months, but these concentrations are still considered to be low. The 

increase in concentrations during the summer was likely a factor of faecal material from livestock, which 
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free-range in the area over this time period, or wildlife.  There was no indication of impacts from the 

effluent release to the RI trenches on McGillivray Creek.  

 

Table 4.2: McGillivray Creek 2015 Summary Data – Bacteriological Parameters 

Month 
Faecal Coliforms (CFU/100 mL) E. coli (CFU/100 mL) 

Upstream Downstream Upstream Downstream 

January - - < 1 < 1 

February 3 6 1 4 

March 2 1 1 < 1 

April < 1 1 < 1 1 

May - - < 1 < 1 

June 16 9 15 9 

July - - 150 160 

August 30 17 28 17 

September 4 2 4 2 

October 2 2 2 2 

November 3 1 3 1 

December 12 7 12 7 

Minimum < 1 1 < 1 < 1 

Average 8 5 18 17 

Maximum 30 17 150 160 

 

There are BC Water Quality Guidelines for bacteria in surface waters.  Drinking water use is important in 

this case, due to the location of the intake for the emergency water supply for the community of 

Whitecroft.  The BC Water Quality Guidelines recommend that concentrations of faecal coliforms and E. 

coli should both be 0/100 mL if the water is not disinfected prior to use.  The presence of faecal bacteria 

is a natural occurrence in surface water and is the reason why the local Health Authority would mandate 

either disinfection or a boil water advisory if un-disinfected surface waters are used as a drinking water 

source.  Disinfection by chlorination is currently not used for the Whitecroft water system (groundwater or 

emergency surface water supply), with the exception of chlorine being added to the distribution system 

once annually during the maintenance period for flushing.  

 

There are no BC Water Quality Guidelines relating to bacteriological concentrations and the protection of 

aquatic life, with the exception of waters which are used for shellfish harvesting.  This is not a use for 

McGillivray Creek.  There are guidelines for recreational use, with the focus being primary contact 
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recreation (i.e. namely swimming).  It is possible that primary contact recreational use could occur in 

McGillivray Creek, even with the low flows which occur through most of the year. The BC Water Quality 

Guidelines recommend the faecal coliform concentration should be ≤ 200/100 mL and the concentration 

of E. coli should be ≤ 77/100 mL.  In both cases, these numbers are geometric means of at least 5 

samples taken over a 30 day period.  By contrast, the Sun Peaks data relate to absolute values.  For the 

2015 data, there were no occasions when the faecal coliform concentration was higher than 200 

counts/100 mL and there was one occasion when the E. coli concentration was higher than 77 

counts/100 mL. This was for the July monitoring event and the concentration was elevated at both the 

upstream and downstream monitoring locations.  As indicated above, this is comparing a single grab 

sample data point with the guidelines, which are based on a geometric mean, so the comparison is not a 

true representation of the intent of the guidelines.  

 

The data for pH, conductivity and chloride are shown in Table 4.3.  There was no significant difference 

between the upstream and downstream monitoring sites for pH, with all of the parameters being within 

the neutral range.  However, there was a general trend for a slight increase in chloride and conductivity at 

the downstream monitoring site.  This increase was observed throughout the year, with the difference 

being less during the period of increased creek flows. Road salt applications over the winter months could 

also influence the chloride concentrations in the creek.    

 

Table 4.3: McGillivray Creek 2015 Summary Data – Miscellaneous Parameters 

Month 
pH  Conductivity (S/cm) Chloride (mg/L) 

Upstream Downstream Upstream Downstream Upstream Downstream 

January 7.86 7.88 151 181 5.45 9.74 

February 7.88 7.90 194 206 13.30 13.70 

March 7.86 7.90 195 214 9.56 11.70 

April 7.82 7.70 171 152 5.90 5.01 

May 7.89 7.80 114 100 2.12 2.40 

June 7.95 7.94 177 175 3.92 3.93 

July 8.01 8.05 242 248 4.48 5.09 

August 8.08 8.12 304 326 8.86 13.00 

September 8.06 8.05 266 289 8.25 10.60 

October 7.94 8.08 271 294 8.68 11.00 
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Table 4.3: McGillivray Creek 2015 Summary Data – Miscellaneous Parameters (continued…) 

Month 
pH  Conductivity (S/cm) Chloride (mg/L) 

Upstream Downstream Upstream Downstream Upstream Downstream 

November 7.92 7.99 267 286 9.87 11.95 

December 7.87 7.91 175 205 6.36 8.78 

Minimum 7.82 7.70 114 100 2.12 2.40 

Average 7.93 7.94 211 223 7.23 8.91 

Maximum 8.08 8.12 304 326 13.30 13.70 
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5.0 Other Information 

 

5.1 Miscellaneous Items 

There is a requirement in the MWR registration to maintain a Replacement Reserve Maintenance Trust 

Fund for the wastewater facility.  This allows $50,000/year to be placed into a trust fund to accommodate 

maintenance works for the sanitary sewage system. An update on the status of the trust fund can be 

found in Appendix C.    

 

Under the MWR, wastewater treatment plant operators are to be certificated by the Environmental 

Operators Certification Program (EOCP).  The following information confirms that Sun Peaks Utilities is in 

compliance with the operator requirements indicated in the MWR.  The information summarised below 

can be confirmed by visiting the EOCP database at www.eocp.ca and clicking on the ‘Search the EOCP 

Database’ Tab. 

 

The classification of the Sun Peaks Wastewater Treatment Facility was reviewed by the EOCP in 2015, 

with the result being no change in the classification level.  The facility remains classified as a Level III 

plant for treatment.  The collection system is classified as Level II.  The EOCP Facility number is 510.   

 

The following are certified operators at the facility, who are in good standing:  

Keith Bentley – (EOCP # 4223) – WWT III Operator 

Pat Miller – (EOCP # 3982) WWT II Operator, WWC II 

J Scott Boyer – (EOCP # 5786) WWT II Operator, WWC I 

Nathan P Kalinocka – (EOCP # 6364) WWT-MU II 

Michael Linthorne – (EOCP #7752) MWWT-MU I 

Brent Romyn – (EOCP #8240) WWT-OIT, WWC-OIT 

 

The composting facility operated through 2015 and produced a Class A compost as defined by the 

Organic Matter Recycling Regulation (OMRR) for both process and quality requirements.  The compost 

was made available to the community through a centralised pick-up point.  

 

Sun Peaks continues to implement innovative technologies to reduce water use, including the 

implementation of water-saving features in all new construction and retrofitting the older facilities.  A 

proactive approach has been taken to water conservation in order to reduce the amount of water being 

used and, therefore, the volume of wastewater requiring treatment and disposal.  The implementation of 

water conservation can result in changes in the characteristics of influent at a wastewater treatment plant.  

As required, Sun Peaks evaluates the influent characteristics, to ensure that treatment requirements are 

addressed as a result of any changes due to the implementation of water conservation at the Resort.  

http://www.eocp.ca/
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5.2 Works Completed in 2015 

The following works were completed at the wastewater treatment plant in 2015:  

 Work with commercial customers to upgrade their grease interceptors to reduce and manage the fats, 

oils and greases which are being released to the sanitary sewer system from commercial customers.  

In 2015, liaison resulted in upgrades to the grease interceptor for one restaurant. This was one of the 

largest restaurants in the Resort and the upgrades resulted in a visual reduction in grease at the 

wastewater treatment plant.  

 Investigation on inflow and infiltration sources, which resulted in the completion of works on the 

sanitary sewer main at The Peaks.  This removed the input of 150 m3/d to 200 m3/d of 

storm/groundwater from the sanitary sewer system.  

 Purchase and operation of a skimmer to remove and dewater duckweed from the surface of the 

lagoon.  The removal of duckweed achieved by the skimmer can be seen in Figure 5.1.  

Figure 5.1: Lagoon Before and After Skimming of Duckweed 

 

 

 

 

 

 

 

 

 

 

 

Before 

After 
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 Minor re-grading of the RI trench slopes, in accordance with recommendations from BGC 

Engineering Inc., to protect against erosion and sloughing.  

 Completion of land stability monitoring and reporting, as recommended by BGC Engineering Inc.  

 Paving of an area at the compost site that is used for storage.  

5.3 Proposed Works for 2016 

The following works are planned for 2016: 

 Implement automated call out for major alarms using Win911 Mobile.  (This was completed in 

January, 2016.)  

 Upgrade the PLC due to age and damage which has been caused historically by lightning strikes. 

(This was completed in February, 2016 and work is currently being undertaken on programing.) 

 Continue to work with commercial customers to upgrade their grease interceptors to reduce and 

manage the fats, oils and greases which are being released to the sanitary sewer system from 

commercial customers.    

 Upgrade the Auger Monster grinder to a model that deals with personal wipes.  

 Upgrade the dissolved oxygen sensors in Bioreactors 1 and 2 and the anoxic zone from the current 

membrane probes to optical probes. Refurbish Bioreactor #1, including replacement of air piping and 

clarifier walls, as well as sealing any cracks on the tank walls.  

 Undertake further re-grading of the RI trench slopes, in accordance with recommendations from BGC 

Engineering Inc., to protect against erosion and sloughing.  

 Completion of a further assessment by BGC Engineering Inc. to evaluate land stability around the RI 

trenches.  

 Expand the sludge holding tank from the current 20 m3 capacity to 30 m3 capacity.  

 Construction of a building to protect the wood chips from snowfall.  Excessive snow in the wood chips 

can cause a depression in temperatures during composting and a potential need to re-run the high 

temperature composting phase in order to meet the OMRR temperature requirements.  

 

The completion of the above items is dependent on budget approval by the Corporation/Council. 

 

5.4 Amendments to the Monitoring Program 

The monitoring program for the Sun Peaks discharge was modified in late 2005, with additional minor 

amendments in 2006.  As a result of the introduction of the MWR in 2012, the sampling frequency of the 
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effluent was increased to twice monthly.  The last amendment to the monitoring program was the 

inclusion of the background borehole (#6A) in 2015.   

 

In 2015, the monitoring frequency for total Kjeldahl nitrogen, nitrite, faecal coliforms and E. coli in 

McGillivray Creek was higher than that recommended.  This is the choice of Sun Peaks Utilities Co. Ltd. 

and is not a requirement for this discharge.  

 

In 2010, there was a single elevated concentration of nitrate recorded for McGillivray Creek.  Additional 

monitoring precautions were recommended in the 2010 report, but there has been no requirement to 

implement the additional precautions since there has been no further record of elevated nitrate 

concentrations.  The additional monitoring precautions are outlined below and are to be implemented in 

the future in the event that the monitoring data indicate another increase in the creek nitrate 

concentrations.  

 Undertake a re-sample for nitrate if the concentration at the downstream site is > 3 mg/L.   

 During a re-sample, additional samples should also be taken from the following locations:  

- Upstream McGillivray Creek site. 

- Downstream McGillivray Creek site. 

- Borehole #8. 

 If the re-sample data from the downstream creek location indicate a sustained increase in the nitrate 

concentration, the sampling frequency should be increased to twice monthly for as long as the 

concentration remains elevated.  

 There are limitations with respect to using grab samples, compared with composite samples, and it is 

possible that the unexpected increase in nitrate concentration was a factor of taking a grab sample 

from the creek.  Therefore, it is recommended that the sampling protocol for the creek should be 

amended, as follows: Take a 1 litre grab sample at time T=0.  Take 3 more consecutive 1 litre grab 

samples at 5 minute intervals.  Combine all 4 litres into one container.  Mix thoroughly and fill all of 

the required sample containers, allowing for one single composite sample to be analysed at the 

laboratory.   
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6.0 SUMMARY 

 

6.1 Conclusions 

The average effluent release rate in 2015 was 510 m3/d.  The highest flows occurred during the winter 

months, which is consistent with the increased number of people at the Resort for winter activities.  The 

maximum discharge was 1,016 m3/d, and occurred over the Christmas/New Year period.  There were no 

occasions when the discharge rate exceeded the MWR registration maximum rate of 1,100 m3/d.  

 

The discharge from the Sun Peaks wastewater treatment plant continues to be of high quality.  Both the 

effluent CBOD5 and TSS concentrations were compliant with the regulation requirements throughout 

2015.  Although not a requirement of the MWR registration, nitrification and denitrification occurred during 

2015.  The concentration of total dissolved phosphorus in the effluent was in line with what would be 

expected from a facility where there is no treatment for phosphorus.  There was one occasion when the 

phosphorus concentration in the effluent was elevated.  This occurs periodically and is considered to be 

related to the water conservation measures or the centrate during dewatering, however, no other effluent 

parameters were elevated, so laboratory error is more likely in this case. The last elevated concentration 

was recorded in 2009.  

  

The data from the monitoring wells indicate the presence of effluent in the boreholes, with the 

concentrations typically decreasing with an increasing distance from the RI trenches.  The influence of 

effluent in the boreholes is expected as the effluent is released to ground.  The influence of the effluent 

was observed again in McGillivray Creek with respect to an increase in nitrate at the downstream 

McGillivray Creek monitoring site.  The resulting concentration of nitrate was below the BC Water Quality 

Guidelines for the protection of aquatic life and drinking water, so there are no concerns with respect to a 

significant risk to public health or the environment.  There were no concerns with respect to the remaining 

parameters which are monitored (e.g. ammonia, nitrite, phosphorus and faecal micro-organisms). 

 

6.2 Recommendations 

It is recognised that Sun Peaks Utilities Co. Ltd., undertakes monitoring of the creek at a higher frequency 

than required for some of the monitoring parameters.  This is a voluntary action and is not a requirement 

of the monitoring program.  

 

In the 2010 report, additional monitoring was recommended in the event that the data indicate a 

concentration of nitrate in McGillivray Creek > 3 mg/L at the downstream sampling location.  These 

monitoring recommendations are outlined in Section 5.4 of this report and are to be implemented if the 

2015 data indicate such an increase in the creek data.  
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234 St. Paul Street 
Kamloops, BC Canada V2C 6G4 
Telephone (250) 374-8600 
Fax (250) 374-8606 

July 9, 2015 
Project No.: 0527006 

Pat Miller, Director, Utility Services 
Sun Peaks Utilities Co. Ltd. 
1280 Alpine Road 
Sun Peaks, BC, V0E 5N0 

Dear Ms. Miller, 

Re: 2015 Inclinometer Monitoring and Review of the Rapid Infiltration System - FINAL 

As requested, BGC Engineering Inc. (BGC) is pleased to provide Sun Peaks Utilities Co., Ltd. 
(SPUC) with the following letter report summarizing our recent monitoring and review of the 
inclinometers installed downslope of the rapid infiltration (RI) system at the Sun Peaks Resort, 
British Columbia. 

1.0 INTRODUCTION AND BACKGROUND 

The RI system is part of Sun Peaks Resort’s water management system and consists of a 
lined, aerated treatment lagoon and infiltration trenches through which effluent is managed.  
As part of a geotechnical assessment previously completed by BGC (2009), inclinometer 
casing was installed in three boreholes in 2007 to monitor slope displacements around the RI 
system.  BGC recommended that the inclinometer casing be routinely monitored, with the 
frequency of the monitoring dependent on the performance of the slope.   

This report documents data that was collected by BGC during monitoring of the inclinometer 
casing on June 26, 2015.  Recommendations for further monitoring are also included. 

1.1. Scope of Work 

The objective of the 2015 inclinometer monitoring is to provide SPUC with an update on the 
performance of the slopes around the RI system.  The scope of work is based on BGC’s 
proposal, dated February 16, 2015, and consists of the following: 

• Conduct a site visit in the late spring or early summer to monitor the three inclinometers 
installed around the RI system and perform a brief visual review of the slopes directly 
around the RI system. 

• Process the inclinometer data collected and produce displacement-time plots to 
evaluate trends and rates of movement for any movement zones identified. 

• Produce a single document summarizing the results of the inclinometer monitoring and 
observations from the visual review.  The document is also to include recommendations 
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for ongoing monitoring of the inclinometers and any other geotechnical analyses or 
assessments required, based on the performance of the slopes. 

The scope of work, and associated cost estimate, was approved by Ms. Pat Miller on 
February 13, 2015. 

1.2. Site Location and Layout 

Sun Peaks Resort is located approximately 37 km northeast of Kamloops, British Columbia.  
The RI system is situated on the north side of Sun Peaks Road near the western extent of the 
resort.  The general layout of the RI system is shown on Figure 1-1. 

 
Figure 1-1. General layout of the RI system. 

2.0 SITE REVIEW AND INCLINOMETER MONITORING 

On June 26, 2015, Brent McAfee, P.Eng. of BGC visited the site to conduct a visual review of 
the slopes directly around the RI system and monitor the inclinometers.  Observations from 
the site review and data from the inclinometer monitoring are provided below. 



Sun Peaks Utilities Co. Ltd. July 9, 2015 
2015 Inclinometer Monitoring and Review of the Rapid Infiltration System - FINAL Project No.: 0527006 

0527006_Inclinometer Monitoring_FINAL_2015-07-09 Page 3 

BGC ENGINEERING INC. 

2.1. Site Review 

The site review consisted of a foot traverse across the infiltration trenches and the slopes 
directly downslope of the RI system.  Weather conditions at the time of the review were clear 
with temperatures ranging from approximately 23⁰ to 32⁰C. 

Based on discussions with SPUC, the infiltration trenches were developed as side hill cuts with 
fill berms constructed on the downslope side.  The fill berms are generally about 3 m high, with 
side slopes generally ranging from about 45⁰ to 60⁰ and crest widths ranging from 
approximately 5 m to 6 m.  The cut slopes are generally about 45⁰ and up to about 4 m to 5 m 
high.  The fill berms and cut slopes generally appear to consist of colluvium (gravelly sand with 
some silt, trace cobbles, and trace boulders).  The upper trench, RI #3 (Figure 1-1 and 
Photograph 1), was not in use at the time of the site review and no effluent was observed within 
it.  Minor sloughing and erosion was observed on the side slope of the RI #3 fill berm 
(Photograph 2).   

The lower trench, RI #2 (Figure 1-1), was in use at the time of the site review, with effluent 
present in the bottom half of the trench (Photograph 3).  The side slopes of RI #2 were well 
vegetated and no obvious signs of instability were observed (Photograph 3).  Pooled water 
was observed just downslope of the western extent of RI #2 (Figure 1-1 and Photograph 4), 
adjacent to an old compost pile.  Based on discussions with SPUC, water pools in this area 
from rain and/or snow melt running off the old compost pile. 

The overall slope generally appeared to be in good condition and no obvious signs of instability 
were observed.  However, one area of the slope above BH15 was oversteepened and minor 
erosion of the fill material was observed (Figure 1-1 and Photograph 5).  This area extends 
approximately 15 m along the strike of the slope. 

2.2. Inclinometer Monitoring 

Since 2007, BGC has collected 12 sets of readings from the three inclinometer casings 
installed around the RI system (Figure 1-1), including the initial baseline reading on 
November 2, 2007.  Details regarding the inclinometers are provided in Table 2-1.  A summary 
of the displacements observed in each inclinometer is also provided below.  Plots of the 
displacement data are provided in Appendix A. 

Table 2-1. Inclinometer Details 

ID Easting1 
(m) 

Northing1 
(m) 

Ground 
Surface2,3           

(m asl) 

Top of 
Casing2,3        
(m asl) 

Depth 
(m) 

BH 13 294,324 5,639,861 1158.17 1159.05 20.4 
BH 14 294,343 5,639,966 1176.06 1176.91 29.6 
BH 15 294,220 5,639,925 1167.85 1168.66 26.5 

Notes: 
1. Coordinates were collected with a hand-held GPS and are based on datum UTM NAD 83. 
2. Elevations were provided by Coster and Singer BC and Canada Land Surveyors. 
3. m asl = meters above sea level. 
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2.2.1. Borehole BH13 

A potential movement zone was previously identified in borehole BH13 at a depth of 
approximately 3.4 m (BGC, 2013).  Within this zone, lateral displacement of approximately 
5 mm was recorded in the downslope direction over the first 8-months after the inclinometer 
was installed.  Since then, lateral displacement rates of < 1 mm/year have been recorded in 
this zone.  A total lateral displacement of approximately 8 mm has been recorded in this zone 
since the inclinometer was installed.  

2.2.2. Borehole BH14 

A potential movement zone was previously identified in borehole BH13 at a depth of 
approximately 1.4 m (BGC, 2013).  Within this zone, lateral displacement of approximately 
3 mm was recorded in the downslope direction over the first 8-months after the inclinometer 
was installed.  Since then, displacement rates have been displaying a decreasing trend and 
are currently < 1 mm/year.  A total lateral displacement of approximately 11 mm has been 
recorded in this zone since the inclinometer was installed.  

2.2.3. Borehole BH15 

No downslope displacement zones have been observed in this inclinometer.   

3.0 SUMMARY AND RECOMMENDATIONS 

3.1. Site Review Summary and Recommendations 

The side slopes of the fill berms for the infiltration trenches are very steep.  Minor sloughing 
and erosion was observed on the side slope of RI #3.  Instability of these slopes will likely 
continue unless they are re-graded to a shallower slope.  Therefore, BGC recommends the 
following: 

• To minimize further erosion, the side slopes of the fill berms should be re-graded to a 
slope of 1H:1V (horizontal:vertical) or flatter.  Once re-graded, the side slope should be 
compacted with a large hoe pack (i.e. plate tamper).  This recommendation only applies 
to the side slopes within the trench.  The outer slopes of the fill berms do not require 
re-grading. 

• During maintenance/cleaning of the trenches, caution should be taken to avoid 
steepening the side slopes of the fill berms. 

The RI trenches and slopes around the RI system should be visually reviewed again during 
the next scheduled inclinometer monitoring event. 

3.2. Inclinometer Summary and Recommendations 

Based on the results of the monitoring, inclinometers BH13 and BH14 are experiencing 
discrete, near surface movement rates of < 1 mm/year.  No downslope movement has been 
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observed in inclinometer BH15.  These results are consistent with previous monitoring data 
collected by BGC for the RI system.  Based on this, BGC recommends the following: 

• Monitoring of the inclinometers should be performed once every two years if the current 
effluent management program is maintained (i.e. peak discharge and duration of 
discharge do not increase). 

• If SPUC plans to perform tests on the RI system to assess increased rates and/or 
duration of effluent discharge, the inclinometers should be monitored approximately 
one week prior to the testing and approximately one week following the testing to 
assess if there was any impact on the slope performance.  This recommendation 
should be reviewed once the actual testing procedures are established. 

• If the rate and/or duration of effluent discharge is increased then, at a minimum, the 
inclinometers should be monitored twice-yearly until the effects of the higher discharge 
rate/duration can be established.  This would require at least one monitoring event 
following the annual peak discharge period, i.e. January, and at least one other event 
following spring freshet.   

These recommendations are subject to change based on the performance of the slopes around 
the RI system. 
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Photograph 1. Infiltration trench RI #3; view looking west from the eastern extent. 

 

 
Photograph 2. Erosion occurring along the side slope of the RI #3 fill berm; view looking 

north. 
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Photograph 3. Infiltration trench RI #2; view looking southwest from the eastern extent. 

 

 
Photograph 4. Pooled water near the western extent of RI #2; view looking northwest. 
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Photograph 5. Oversteepened fill material upslope of borehole BH14; view looking east. 
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APPENDIX A 
INCLINOMETER PLOTS 
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Status of Account – Replacement Reserve Maintenance Trust Fund 

 

 

 




