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1.0 INTRODUCTION 
 

The sewage treatment plant and rapid infiltration trenches at Sun Peaks were registered under 

the Municipal Sewage Regulation (MSR) in March, 2004.  Figure 1 in Appendix A illustrates the 

location of the relevant features.  One of the conditions of the registration under the MSR is the 

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

Environment before March 31st of each year.  This report is the fulfillment of the annual reporting 

requirement.  

 

The information presented in the 2010 annual report will address the following: 

 Summarise the 2010 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 2010 and outline the proposed works for 2011; 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’ sewage 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 an additional aeration tank, which provide additional 

biological treatment during the high winter flow period;   
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 An equalisation lagoon downstream of the plant for the management of flows to the rapid 

infiltration trenches; 

 An equalisation by-pass line to allow direct discharge from the Ecofluid plant to the rapid 

infiltration trenches; and 

 Two rapid infiltration trenches (co-joined RI #1 and 2, which has now been renamed RI 

#1; separate RI #3) for discharge to ground. 

 

Solids are dewatered by centrifuge and are currently stockpiled near the plant. 

 

There are two modes of plant operation, dependent 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.  

 
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 200 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.   

 

Therefore, under summer operation, the sewage treatment plant can handle up to 700 m3/d as a 

sustainable flow and up to 160 m3/h as an instantaneous peak flow.  The lowest flows are 

received outside of the ski season.  In the summer, the effluent is discharged directly to the RI 

trenches (via the wet well), using the equalisation by-pass line.  The use of the by-pass line aims 

to eliminate duckweed growth in the storage pond, which had been experienced in the summer 

months.   

 

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.  Therefore, under winter conditions, the sewage 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 
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effluent is discharged to the RI trenches via the equalisation pond, which is used for balancing 

the flows during the peak ski period.  

 

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

maintenance period in between each wetting cycle.  However, in the winter, the RI trenches are 

dosed continually to avoid freezing of the soil 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 the warmer weather.  
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2.0 EFFLUENT RELEASE  
 

The Sun Peaks sewage treatment plant operates under the Municipal Sewage Regulation (MSR), 

Ministry file number RE-1535, which allows effluent discharge from the sewage treatment plant 

to the ground via the rapid infiltration trenches (RI #1 and RI #3).  Monitoring of the effluent 

and receiving environment is required.  The effluent must meet the following requirements: 

 

 Combined effluent discharge to the infiltration trenches of less than 1,000 m3/day (as 

stipulated in the 2002 environmental impact study); 

 5 day biochemical oxygen demand (BOD5) 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 total effluent discharged to the RI trenches in 2010.  The data are 

taken from the flow meters located on the discharge lines to RI #1 and RI #3.  As with previous 

years, the highest discharge rates occur in the ski season, which runs from November through to 

the middle of April.  The lagoon is used for storage and flow equalisation purposes.  Therefore, 

during the peak of the ski season, the influent flows will be higher than the rate of discharge. In 

2010, the average monthly discharge was 470 m3/d, with the maximum discharge rate occurring 

in December (995 m3/d on December 23rd).  The end of December/early January is when the 

highest flows are recorded, due to the peak ski season being over the Christmas and New Year 

period.  Similar peaks in flows are also experienced for a week in February (President’s Day) and 

over the school spring break (March).     

 

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

from 2008 to 2010.  The data indicate similarities in the flow patterns since 2008.  Compared 

with the flows for 2008 and 2009, in 2010, there was an increase in the average flows for the 

months of March (769 m3/d) and October (328 m3/d), although there was a decrease in the 

average flows for the month of September (215 m3/d).   
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Table 2.1:  Discharge Flows (2010) 

Month Minimum Daily 
Flow (m3/day) 

Maximum Daily 
Flow (m3/day) 

Average Daily Flow 
(m3/day) 

January 457 980 716 

February 529 808 684 

March 606 872 769 

April 282 582 486 

May 362 575 495 

June 290 540 387 

July 199 529 364 

August 265 513 373 

September 0 415 215 

October 0 887 328 

November 194 271 243 

December 255 995 580 

Annual - - 470 
 

Figure 2.1:  Monthly Average of Effluent Flows Discharged to RI Trenches 
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For each RI trench, Table 2.2 presents the average monthly and maximum day effluent discharge 

during 2010.  More flow is discharged to RI #1 than RI #3, due to the capacity of this larger 

trench. There are also periods when there will be no discharge to an RI trench due to 

maintenance or a resting period.  In 2010, the average flows discharged to RI #1 and RI #3 

were 307 m3/day and 163 m3/d, respectively.  The maximum day discharge rates to the RI 

trenches for 2010 were 569 m3/d for RI #1 and 627 m3/day for RI #3.     

  

Table 2.2:  Effluent Flows Discharged to RI Trenches (2010 Data) 

Month 
Average Monthly Flow 

(m3/day) 
Maximum Day Flow     

(m3/day) 

RI #1 RI #3 RI #1 RI #3  

January 423 293 526 454 

February 431 254 482 332 

March 456 313 497 404 

April 302 185 352 277 

May 237 257 325 308 

June 220 167 344 272 

July 200 170 248 280 

August 344 30 480 254 

September 129 86 415 392 

October 247 81 489 627 

November 243 0 271 0 

December 455 125 569 438 

Annual 307 163 - - 

 

In 2010, trials were undertaken in order to determine the discharge capacity of RI #3.  These 

trials were recommended in the 2002 environmental impact study, which estimated discharge 

rates based on an empirical approach.  Trials have already been completed for RI #1, and have 

been summarised in previous annual reports.  The trials for RI #3 were undertaken from the 6th 

October to the 16th October, with the dosing rates increasing on a daily basis, reaching a 

maximum of 627 m3/d on the 16th October.  These trials were undertaken through the direction 

of Thierry Carriou, P. Eng. of BC Groundwater Consulting Services Ltd.  The dosing rates for the 

duration of the trials are summarised in Table 2.3, along with the total dosing rate for each day.  

A notice of temporary change was forwarded to the BC Ministry of Environment for the duration 
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of these trials in case the MSR discharge rate of 1,000 m3/d was exceeded during this time 

period.  However, the maximum discharge rate for both trenches during the trials was 887 m3/d.   

 
Table 2.3: Flows Summary – RI #3 Dosing Trials 

Date 
Discharge Flow (m3/d) 

RI #1 RI #3 Total 

Oct 06, 2010 454 0 454 

Oct 07, 2010 310 40 350 

Oct 08, 2010 88 87 175 

Oct 09, 2010 89 104 193 

Oct 10, 2010 85 107 192 

Oct 11, 2010 87 103 190 

Oct 12, 2010 86 225 311 

Oct 13, 2010 294 298 591 

Oct 14, 2010 308 433 741 

Oct 15, 2010 288 482 769 

Oct 16, 2010 259 627 887 

 

The 2002 environmental impact study recommended a maximum effluent discharge rate of 1,000 

m3/day, which was based on the theoretical hydraulic capacity of the RI trenches and the down-

gradient slopes.  Although more recent studies have indicated that the RI trenches are capable of 

handing a greater discharge rate, the maximum rate of 1,000 m3/d remains the basis of the MSR 

registration for this site.  In previous years, the registration discharge rate has been exceeded on 

occasion, mainly due to issues with the changes in pump rates as a result of head build up in the 

balancing lagoon and limitations for operator control.  The occasions when the discharge rate has 

been exceeded were not a factor of insufficient capacity at the site.  There has been increased 

operational attention during the critical times of the year when the discharge exceedences have 

occurred, with additional measures implemented in late 2009/2010.  As a result, in 2010, there 

were no incidences of the registration discharge rate being exceeded.  

 

2.2 Effluent Criteria 

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

minor amendments as a result of the 2005 annual monitoring report, which was submitted in 
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March, 2006.  No further amendments have been made to the effluent monitoring program.  The 

sampling of the effluent is collected as a 24 hour composite sample at a site prior to the 

discharge to the RI trenches.  Analysis is required for the following parameters:  

 

 Total BOD5;  

 TSS;  

 Total nitrogen;  

 Total dissolved phosphate;  

 Temperature (field);  

 pH (field); and  

 Conductivity (field). 

 

Effluent BOD5 and TSS concentrations are regulated under the MSR.  There are no discharge 

criteria for the remaining parameters.   

 

2.2.1 Total Suspended Solids (TSS) 

Table 2.4 summarizes the effluent TSS concentrations for 2010, with the sample location being at 

the wet well prior to discharge to the RI trenches.  The data points represent the regular monthly 

samples, taken once monthly throughout the year.  In 2010, there were two data points below 

the analytical detection limit (1 mg/L), and 4 additional data points which were close to the 

analytical detection limit.  In 2010, the average effluent TSS concentration was 9.0 mg/L and the 

maximum recorded value was 54 mg/L (July 21st), which exceeded the MSR registration of 30 

mg/L.  For comparison, the average and maximum effluent TSS concentrations for 2009 were 7.6 

mg/L and 20 mg/L, respectively.   

 

From the 2010 data set, there was one occasion when the effluent TSS concentration exceeded 

the MSR requirements of 30 mg/L.  The remaining samples indicated that the effluent was a high 

quality with respect to the TSS concentration and the other data for this sample date indicate 

that there were no operational problems or quality issues relating to the other monitoring 

parameters (Sections 2.2.2 to 2.2.5) or increases in flow.  Therefore, the increase in the TSS for 

this sample date was likely not reflective of the performance of the sewage treatment plant.  

There was an increase in the water level in the wet well just prior to sampling.  Therefore, it is 

possible that raising the water level caused an increase in solids as a result of scour or raising of 

solids which had deposited on the bottom of the wet well.   
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Table 2.4:  Monthly Effluent TSS Concentrations (2010) 

Month TSS Concentration (mg/L) Number of Samples 

January 2.0 1 

February 1.0 1 

March 6.0 1 

April 14.0 1 

May 11.0 1 

June 10.0 1 

July 53.5 Note 1 1 

August 6.0 1 

September 1.0 1 

October 2.0 1 

November <1.0 1 

December <1.0 1 

Minimum <1.0 - 

Maximum 53.5 Note 1 - 

Average 9.0 - 

Note 1: The data point for July 2010 is not reflective of the performance of the sewage treatment plant and the 

measured concentration is considered to be related to changes in the wet well level immediately before 

sampling.  

 

2.2.2 Five Day Biochemical Oxygen Demand (BOD5) 

The 2010 effluent BOD5 concentrations are presented in Table 2.5.  As with the TSS, these data 

represent single monthly samples (as a 24 hour composite) which were taken from the wet well 

prior to discharge to the RI trenches. In 2010, 11 of the 12 data points were below the analytical 

detection limit (10 mg/L), and for the purpose of generating the statistics, half the detection limit 

was used.  In 2010, the average effluent BOD5 concentration was 5 mg/L, and the maximum 

recorded value was 10 mg/L (August 18th).  For comparison, in 2009, the average and maximum 

effluent BOD5 concentrations were 9 mg/L and 19 mg/L, respectively.  

 

Based on this data set, the effluent BOD5 concentration was compliant with the MSR 

requirements (30 mg/L) throughout 2010.  Unlike the TSS data, there was no increase in the 
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effluent BOD5 concentration for the July monitoring event, with the effluent BOD5 concentration 

being below the analytical detection limit (10 mg/L) for this date.   

 
Table 2.5:  Monthly Effluent BOD5 Concentrations (2010) 

Month BOD5 Concentration (mg/L) Number of Samples 

January <10 1 

February <10 1 

March <10 1 

April <10 1 

May <10 1 

June <10 1 

July <10 1 

August 10 1 

September <10 1 

October <10 1 

November <10 1 

December <10 1 

Minimum <10 - 

Maximum 10 - 

Average 5 - 

 

The data from 2010 indicate that the effluent remains at a consistently high quality with respect 

to the BOD5 concentration.   

 

2.2.3 Nitrogen 

Table 2.6 summarizes the effluent nitrogen concentrations for 2010. The data represent a single 

monthly sampling event, taken as a 24 hour composite 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. Where data 

were below the analytical detection limit, half the detection limit was used for the purpose of 

generating the statistics.  For 2010, only nitrite was below the analytical detection limit (0.01 

mg/L), and this occurred in the months of July and August.   
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Table 2.6: Monthly Effluent Nitrogen Concentrations (2010) 

Date 

Concentration (mg/L) 

Total 
Nitrogen 

Organic 
Nitrogen Ammonia Nitrate Nitrite 

January 17.7 2.64 0.70 14.30 0.05 

February 22.3 1.76 0.37 20.00 0.21 

March 27.8 1.00 0.09 26.50 0.14 

April 35.8 3.77 0.06 31.90 0.11 

May 12.7 2.43 0.39 9.68 0.17 

June 12.4 1.68 0.05 10.60 0.07 

July 16.2 1.64 0.04 14.60 <0.01 

August 24.5 2.37 0.06 22.00 <0.01 

September 17.5 1.76 0.12 15.50 0.06 

October 25.7 1.78 1.23 22.50 0.24 

November 23.1 3.07 0.36 19.40 0.28 

December 28.2 1.38 6.20 20.40 0.18 

Minimum 12.4 1.00 0.04 9.68 <0.01 

Maximum 35.8 3.77 6.20 31.90 0.28 

Average 22.0 2.11 0.81 18.95 0.13 

 

Although there is no requirement under the MSR for the Sun Peaks sewage treatment plant to 

nitrify or denitrify, the sewage treatment plant has both anoxic and aerobic zones, where 

nitrification and denitrification can occur.  In 2010, nitrification was achieved throughout the 

year, with the highest ammonia concentration recorded in the month of December (6.20 mg/L).  

For comparison, the highest effluent ammonia concentration for 2009 was 12.4 mg/L, also 

recorded in the month of December.  Increases in the ammonia concentration are expected in 

December, due to operational changes at the sewage treatment plant before the onset of the 

winter.  The nitrate data indicate that denitrification occurred throughout 2010, although the 

degree of denitrification which was achieved did vary from month to month. The lowest 

concentration was recorded in May (9.68 mg/L) and the highest concentration recorded in April 

(31.90 mg/L).   For comparison, in 2009, the highest rates of denitrification occurred during the 

summer months, with the lowest rates of denitrification occurring (typically) during the periods of 

higher flows (i.e. the winter months).  
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Based on the information presented in Table 2.6, the composition of nitrogen in the effluent can 

be calculated.  In 2010, nitrate was the primary component of the effluent total nitrogen 

(average 86%), which is consistent with data from previous years.  Ammonia and organic 

nitrogen both contribute to the effluent total nitrogen composition, and nitrite is only present in 

trace amounts.  

 

2.2.4 Phosphorus 

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

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

sewage treatment plant is not designed for phosphorus reduction and there are no requirements 

for phosphorus reduction to be practiced for discharge to ground in this case.  

 

The data for 2010 are summarised in Table 2.7.  In 2010, the average effluent total dissolved 

phosphorus concentration was 4.66 mg/L, which is lower than the concentration for 2009 (6.3 

mg/L), but consistent with data from years prior to 2009.  In previous years, there have been 

occasions when the effluent total dissolved phosphorus was unusually high (11.3 mg/L in January 

2008; 10.5 mg/L in January 2009 and 9.7 mg/L in February 2009).  It is thought that these 

periodic increases in total dissolved phosphorus are a factor of the peak winter flows.  No 

increases in the effluent total dissolved phosphorus concentration were observed in 2010.   

 

Table 2.7:  Monthly Effluent Phosphate Concentration (2010) 

Month Total Dissolved Phosphate 
Concentration (mg/L) Number of Samples 

January 6.24 1 

February 6.74 1 

March 7.58 1 

April 6.23 1 

May 2.85 1 

June 3.44 1 

July 3.43 1 

August 4.66 1 

September 4.97 1 

October 3.33 1 
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Table 2.7:  Monthly Effluent Phosphate Concentration (2010) 

Month Total Dissolved Phosphate 
Concentration (mg/L) Number of Samples 

November 3.36 1 

December 3.03 1 

Minimum 2.85 - 

Maximum 7.58 - 

Average 4.66 - 

 

2.2.5 Miscellaneous Parameters 

The data for conductivity, pH and temperature are presented in Table 2.8.  In 2010, 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 sewage 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 2010.  The operators also periodically add lime to 

the sewage treatment plant in order to minimise the reduction in pH and increase the buffering 

capacity.   

 

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

effect of the cold ambient winter temperatures.  A significant decrease in temperature within the 

sewage 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.   

 

Conductivity is typically used as a tracer for sewage effluent, as this parameter does not change 

as a result of the sewage treatment process.  In 2010, the average conductivity was 703 S/cm, 

which is consistent with data from previous years.    
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Table 2.8: Summary Data for Miscellaneous Parameters (2010) 

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

January 734 7.70 0.9 

February 816 7.68 2.6 

March 797 7.38 1.4 

April 765 7.71 4.3 

May 586 7.80 4.2 

June 655 7.79 8.6 

July 652 7.65 10.1 

August 680 7.63 9.3 

September 669 7.63 2.0 

October 628 7.58 4.4 

November 691 7.61 3.9 

December 765 7.59 1.9 

Minimum 586 7.38 0.9 

Maximum 816 7.80 10.1 

Average 703 7.65 4.5 
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3.0 MONITORING WELLS 
 

3.1 Monitoring Well Levels 

The location of the boreholes is shown in Figure 1 (Appendix A).  

 

There are two purposes to monitoring the water levels in the boreholes: to allow a greater 

understanding of the stability of the land downslope of the RI trenches and to determine an 

appropriate effluent release rate to each of the RI trenches.  These two objectives have formed 

the basis of a study which was initiated in 2006, under the guidance of BC Groundwater 

Consulting Services Ltd.  The need to address discharge rates and slope stability was raised 

during the completion of the environmental impact study, required for registration under the 

MSR.  The environmental impact study stated a suitable discharge rate, but indicated that this 

had been calculated based on empirical data, and should be verified by field trials. 

 

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 release 

could have on land stability.  Therefore, automated monitoring was initiated in the latter part of 

2006 and has continued to date, with monitoring wells being added to the program in order to 

address data gaps and questions which have arisen over time.  There are currently 8 data 

loggers in place for the following boreholes: #3 East and West, #4 #5, #6, #8, #9 and #11.  

The data is collected from these wells on a continual basis. 

 

The final report on the land stability issues was completed by BGC Engineering Inc., in the 

summer of 2009.  The report concluded that the slopes below the RI trenches should have an 

acceptable level of stability for the Sun Peaks facility and it should be possible to maintain the 

current rate of discharge without any significant concerns about the stability of the slopes around 

the trenches.  A zone of slow downslope movement was identified during the study.  The 

maximum movement would occur in this area during peak dosing of the RI trenches and during 

periods of high groundwater levels (e.g. the freshet).  Negligible rates of movement would be 

expected at all other times of the year, when the groundwater levels are low.  Although no 

mitigative measures were recommended at the time of the report completion, annual monitoring 

of the slope inclinometers has been implemented, as recommended in the BGC Engineering 

report.  This monitoring occurs in the spring. 

 

With regards to the discharge capacity, two forecast scenarios were evaluated: 1,500 m3/d and 

2,000 m3/d.  The final report indicated that there are no concerns with a discharge rate of 2,000 
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m3/d.  The final report was completed in 2010.  Further study was completed in October 2010 in 

order to evaluate the discharge capacity of RI #3. 

  

3.2 Monitoring Well Parameters 

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

are located along the hydraulic gradient between the RI trenches and McGillivray Creek.  

Borehole #9 is located below RI trench #3, but up-gradient from RI trench #1.  This borehole 

represents the potential for influence from RI trench #3.  Borehole #5 is located between the 

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

The borehole locations are presented in Figure 1 (Appendix A).   

 

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

 Total nitrogen, 

 Total Kjeldahl nitrogen (TKN), 

 Total dissolved phosphate, 

 Chloride, 

 Nitrate, 

 Nitrite, and 

 Total ammonia. 

 

The 2010 data are summarised in Tables 3.1 and 3.2.  For values that were below the analytical 

detection limit, half the detection limit was used to determine the average concentration.  The 

data for organic nitrogen are calculated, rather than measured values.  The data are limited for 

Borehole #9, as this monitoring well is typically dry when RI #3 is not in use.  For 2010, data for 

Borehole #9 are only available for the month of June 

  

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

nutrient composition from the Borehole samples (Table 3.1).  For both the nitrogen data (total 

nitrogen and nitrate) and the total dissolved phosphorus data, a clear trend was observed with 

the concentration decreasing as the distance from the sewage treatment plant increased.  This 

has been observed in data from previous monitoring years.  For each borehole, the total nitrogen 

was primarily in the form of nitrate, which is consistent with the effluent characteristics.  The 

second most dominant contributor to total nitrogen was organic nitrogen, with only trace 
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amounts of ammonia.  With the exception of Borehole #8 for the months of April and October, 

nitrite concentrations were below the analytical detection limit (<0.010 mg/L). 

 

Table 3.1:  Borehole Data Summary - Nutrients (2010) 

Month 
Total 

Nitrogen 
(mg/L) 

Total 
Ammonia 
(mg/L) 

Organic 
Nitrogen 
(mg/L) 

Nitrate 
(mg/L) 

Nitrite 
(mg/L) 

Total 
Dissolved 

Phosphorus 
(mg/L) 

Borehole #9 – by RI #3 

June 6.69 0.04 0.20 6.46 <0.010 0.500 

Borehole #5 – by Road 

February 8.09 0.02 0.47 7.60 <0.010 0.560 

April 9.32 0.04 0.56 8.71 <0.010 0.430 

June 3.68 0.02 0.25 3.41 <0.010 0.880 

August 2.59 <0.02 0.30 2.28 <0.010 0.320 

October 2.96 0.02 0.35 2.59 <0.010 0.110 

December 3.74 <0.02 0.34 3.40 <0.010 0.050 

Minimum 2.59 <0.02 0.25 2.28 <0.010 0.050 

Maximum 9.32 0.04 0.56 8.71 <0.010 0.880 

Average 5.06 0.02 0.38 4.67 0.005 0.390 

Borehole #8 – by Creek 

February 3.83 0.02 0.29 3.52 <0.010 0.010 

April 4.52 0.04 0.45 3.88 0.150 <0.005 

June 2.21 0.02 0.08 2.11 <0.010 0.005 

August 2.56 <0.02 0.29 2.26 <0.010 <0.005 

October 4.67 0.03 0.29 4.18 0.180 0.020 

December 0.47 0.02 0.11 0.34 <0.010 0.008 

Minimum 0.47 <0.02 0.08 0.34 <0.010 <0.005 

Maximum 4.67 0.04 0.45 4.18 0.180 0.020 

Average 3.04 0.02 0.25 2.72 0.058 0.008 
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Table 3.2:  Borehole Data Summary – Miscellaneous Data (2010) 

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

Borehole #9 – by RI #3 

June 400 7.6 22.7 

Borehole #5 – By Road 

February 525 7.48 37.2 

April 567 7.42 42.9 

June 293 7.51 13.3 

August 268 7.48 10.1 

October 287 7.38 12.7 

December 325 7.40 16.6 

Minimum 268 7.38 10.1 

Maximum 567 7.51 42.9 

Average 378 7.45 22.1 

Borehole #8 – By Creek 

February 476 7.21 36.0 

April 498 7.19 42.7 

June 442 7.22 29.9 

August 357 7.29 15.1 

October 384 7.25 22.8 

December 244 7.98 9.1 

Minimum 244 7.19 9.1 

Maximum 498 7.98 42.7 

Average 400 7.36 25.9 

 

The data for conductivity, pH and chloride are summarised in Table 3.2.  For 2010, there was 

little difference in the pH between the different boreholes, but, with the exception of the data for 

December, there was a decrease in the pH recorded at Borehole #8, compared with that 

recorded at Borehole #5. There were similarities between the conductivity and chloride data, 

which would be expected due to the relationship between these two parameters.  In previous 

monitoring years, there has been a clear decrease in the chloride/conductivity with increasing 

distance from the sewage treatment plant and also a decrease in the level of these parameters 
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recorded over the year.  This relationship was less clear for the 2009 data set, and is also less 

clear for the 2010 data set.  Other factors which could influence the conductivity and chloride 

data for the boreholes have been discussed in previous annual reports.  It is likely that these 

factors (e.g. surface water interaction from McGillivray Creek, the use of road salts, access from 

animals) were also influencing the 2010 data set.  

 

3.3 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 for location).  Even though 

this is not a requirement of the MSR monitoring conditions, sampling of the seepage does occur, 

if it observed.  This sampling is due to the close proximity of the seepage location to the sewage 

treatment plant and the potential for this to be related to effluent. 

 

In 2010, no seepage was observed by the telephone pole, so no additional monitoring was 

implemented.  

 

   

 



 
Municipal Sewage Regulation Effluent Summary 

2010 Final Report 
 

Page 20 
1718.0004.10 /March, 2011 
U:\Projects_KAM\1718\0004\10\R-Reports-Proposals\Final\2011-03-22-REP-MSR final report.doc  

Sun Peaks Utilities Co. Ltd 

4.0 MCGILLIVRAY CREEK 
 

Historically, in addition to the standard field measurements, grab samples from McGillivray Creek 

were collected on a monthly basis for the following parameters:  

 Total nitrogen, 

 Total Kjeldahl nitrogen (TKN), 

 Total ammonia, 

 Nitrate, 

 Nitrite, 

 Total dissolved phosphate, 

 Chloride, 

 Faecal coliforms, and 

 E. coli. 
 

In the 2009 report, a reduction in the monitoring frequency from monthly to once every two 

months was recommended for the following parameters.  This recommendation was based on 

the lack of influence from the sewage treatment plant for the specific parameters: 

 Total Kjeldahl nitrogen (TKN), 

 Total ammonia, 

 Nitrite, 

 Faecal coliforms, and 

 E. coli. 
 

The grab samples are taken from one location upstream of the rapid infiltration trenches and one 

location downstream from the rapid infiltration trenches (Figure 1 in Appendix A).   

 

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

include monthly measurements of TKN, total ammonia, nitrite, faecal coliforms and E. coli, even 

though it was recommended that the monitoring frequency be reduced for these parameters.  

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.   
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Table 4.1: McGillivray Creek 2010 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 0.28 1.21 0.13 0.14 <0.02 <0.02 0.14 1.06 <0.01 <0.01 <0.005 <0.005 

February 0.31 1.38 0.15 0.12 <0.02 <0.02 0.15 1.25 <0.01 <0.01 <0.005 <0.005 

March 0.37 1.58 0.19 0.16 <0.02 <0.02 0.18 1.40 <0.01 <0.01 0.007 0.005 

April 0.43 1.37 0.15 0.32 <0.02 <0.02 0.27 1.04 <0.01 <0.01 <0.005 0.008 

May 0.52 0.48 0.44 0.38 <0.02 <0.02 0.07 0.09 <0.01 <0.01 0.010 0.020 

June 0.29 0.25 0.12 0.13 0.02 <0.02 0.15 0.11 <0.01 <0.01 0.008 0.020 

July 0.13 0.32 0.06 0.09 <0.02 <0.02 0.06 0.22 <0.01 <0.01 0.006 0.010 

August 0.34 0.75 0.17 0.10 <0.02 <0.02 0.16 0.64 <0.01 <0.01 <0.005 <0.005 

September 0.21 0.36 0.16 0.16 <0.02 0.03 0.04 0.17 <0.01 <0.01 0.020 <0.005 

October 0.49 0.48 0.40 0.20 0.04 0.02 0.05 0.26 <0.01 <0.01 0.020 <0.005 

November 0.22 0.43 0.13 0.18 0.06 0.04 0.03 0.21 <0.01 <0.01 0.060 0.020 

December 0.27 4.22 0.21 0.32 <0.02 <0.02 0.06 3.88 Note 1 <0.01 <0.01 <0.005 0.007 

Minimum 0.13 0.25 0.06 0.09 <0.02 <0.02 0.03 0.09 <0.01 <0.01 <0.005 <0.005 

Maximum 0.52 4.22 0.44 0.38 0.06 0.04 0.27 3.88 Note 1 <0.01 <0.01 0.060 0.020 

Average 0.32 1.07 0.19 0.19 0.02 0.02 0.11 0.86 - - 0.012 0.009 

 

Note 1: This data point is inconsistent with the data set.  Further discussion on this increase in concentration is presented in the report.   
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The nutrient data are shown in Table 4.1.  These data indicate that 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. There was no significant difference between the 

upstream and downstream monitoring sites for all of the other nitrogen parameters and for total 

dissolved phosphorus.  For ammonia and nitrite, many of the samples were below the analytical 

detection limit (0.02 mg/L for ammonia and 0.01 mg/L for nitrite).   

 

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

upstream and downstream sites, with organic nitrogen (average 58%) being the greatest 

contributor to total nitrogen at the upstream site, followed by nitrate (average 36%).  At the 

downstream site, nitrate was the greatest contributor to total nitrogen (average 65%), followed 

by organic nitrogen (32%).  At both the upstream and downstream sites, ammonia and nitrite 

were minor contributors to the total nitrogen present at the sample sites.   

 

In 2010, the highest concentrations of total nitrogen and nitrate at the downstream site were 

measured during the time of year when the lowest flows in the creek would be expected (late 

winter and fall).  The decrease in concentrations at the other times of the year was likely a factor 

of dilution.  Similar trends in total nitrogen and nitrate were also observed in 2008 and 2009.  

However, in 2010, an unusually high concentration of nitrate was measured at the downstream 

location (3.88 mg/L in December).  In previous years, the highest concentrations of nitrate which 

have been measured as part of this monitoring program were 1.27 mg/L (February, 2007) and 

1.66 mg/L (March, 2009).  In both cases, these measurements relate to the downstream 

monitoring location.   

 

It is uncertain why the measured concentration in December 2010 was so high, but the 

laboratory has confirmed that there was no analytical error for this sample.  For December 2010, 

the effluent nitrate concentration was in the order of 20 mg/L, and nitrification had been 

sustained throughout the year.  However, the discharge from the sewage treatment plant prior to 

the December sample was low (up to 250 m3/d), as a result of pre-ski season low visitor numbers 

and operation changes at the sewage treatment plant in order to prepare for the high flows 

which start later in December.  The concentration of nitrate in the closest monitoring well 

(Borehole #8) was only 0.34 mg/L in December, which is an order of magnitude less than that 

measured in the creek.  It is possible that the increase in nitrate concentration in the creek was 

affected by the discharge from the sewage treatment plant, but if there was a direct relationship 

between the effluent and the elevated nitrate concentration in the creek, the January 2011 data 

indicate that this increase was not sustained (0.99 mg/L for the nitrate concentration at the 

downstream site location, compared with 0.08 mg/L at the upstream site).  In addition, there 
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was no corresponding increase in other parameters which could be used as tracers for the Sun 

Peaks effluent (i.e. total dissolved phosphorus and chloride/conductivity).  

 

There are BC Water Quality Guidelines for nitrate, relating to a range of water uses.  For the case 

of McGillivray Creek, aquatic life and drinking water are the most relevant uses, given the 

presence of fish 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 indicate a 30 day 

average nitrate concentration of 3.0 mg/L and a maximum nitrate concentration of 31.3 mg/L.  

While the concentration measured in at the Downstream McGillivray Creek location in December 

exceeded the average concentration, it is less than the maximum concentration.  The data are 

limited to only one data point per month, but with the consistency of the data throughout the 

year and the January data from 2011, it is reasonable to assume that the nitrate concentration at 

the downstream monitoring location would not be elevated for extended periods of time.  

Therefore, it is unlikely that a sustained nitrate concentration of > 3.0 mg/L would have occurred 

for a 30 day period.  The BC Water Quality Guidelines for the protection of drinking water 

indicate a maximum nitrate concentration of 10 mg/L.  The 2010 data indicate that there are no 

instances when this concentration was exceeded.  
 

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 no difference between the 

bacteriological data for the upstream and downstream monitoring sites and there was a distinct 

similarity between the data for faecal coliforms and those recorded 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 

months was likely a factor of scour of faecal material from livestock and wildlife.  There was no 

indication of impacts from the rapid infiltration trenches on McGillivray Creek for the 

bacteriological parameters.  

 

There are BC Water Quality Guidelines for bacteria in surface waters, again with the 

concentrations relating to the water use.  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 indicate 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 a surface water and is the reason why the local Health Authority would 
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mandate a boil water advisory if un-disinfected surface waters are used as a drinking water 

source.  

 

Table 4.2: McGillivray Creek 2010 Summary Data – Bacteriological Parameters 

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

Upstream Downstream Upstream Downstream 

January <1 <1 <1 <1 

February 3 <1 3 <1 

March <1 <1 <1 <1 

April <1 <1 <1 <1 

May 8 9 8 9 

June 7 1 7 1 

July 6 29 6 28 

August 1 24 1 14 

September 18 19 18 18 

October 18 3 18 3 

November 1 3 1 3 

December 4 3 3 3 

Minimum <1 <1 <1 <1 

Maximum 18 29 18 28 

Average 6 8 6 7 

 

There are no BC Water Quality Guidelines relating to the protection of aquatic life, with the 

exception of waters which are used for shellfish harvesting.  This is not a use for McGillivray 

Creek.  One of the default BC Water Quality Guidelines relates to the use of water for primary 

contact 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 indicate 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.  The Sun Peaks data relate to 

absolute values, of which there were no instances when the concentrations indicated in the BC 

Water Quality guidelines were exceeded.  
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Data for chloride, conductivity and pH are shown in Table 4.3.  There was no significant 

difference between the upstream and downstream monitoring sites for pH.  For both the chloride 

and conductivity data, with the exception of the freshet period when increased flows are 

expected, increases were observed at the downstream site, compared with the upstream site. 

The data for 2010 were consistent with data from previous monitoring years.  It is possible that 

the sewage treatment plant effluent may have influenced the chloride and conductivity data.     

 

Table 4.3: McGillivray Creek 2010 Summary Data – Miscellaneous Parameters 

Month 
Chloride (mg/L) Conductivity 

(S/cm) pH 

Upstream Downstream Upstream Downstream Upstream Downstream 

January 12.50 18.10 239 293 7.88 7.91 

February 13.00 18.00 226 277 7.92 7.93 

March 31.20 39.30 306 365 7.75 7.83 

April 28.50 32.00 352 366 8.08 8.07 

May 3.17 1.78 100 77 7.67 7.60 

June 6.01 3.35 162 127 7.91 7.87 

July 8.41 7.66 257 254 8.07 8.12 

August 11.70 13.10 300 311 8.09 8.14 

September 6.78 7.65 220 230 8.03 8.08 

October 13.00 14.40 271 283 8.05 8.10 

November 9.58 10.70 255 264 8.05 8.04 

December 7.56 22.70 228 399 7.94 7.30 

Minimum 3.17 1.78 100 77 7.67 7.30 

Maximum 31.20 39.30 352 399 8.09 8.14 

Average 12.62 15.73 243 271 7.95 7.92 
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5.0 OTHER INFORMATION 
 

5.1 Water Conservation 

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 sewage requiring treatment and 

disposal.  The implementation of water conservation can result in changes in the characteristics 

of influent at a sewage treatment plant.  Sun Peaks has an on-going program which 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.  

 

5.2 Works Completed in 2010 

5.2.1 Sewage Treatment Plant Upgrades 

The following works were completed at the sewage treatment plant in 2010:  

 For Bioreactor #3 and the winter aeration tank, the oxygen demand was optimised through 

process efficiencies, such as on-line dissolved oxygen probes and the use of variable 

frequency drives on the blowers.  In addition, some diffusers were changed from the 

original membranes to a fine bubble disc.   

 Investigated the use of SCADA or similar automation for the increased control of effluent 

release to the RI trenches.  However, the increased control of effluent release rates was 

achieved manually in 2010. 

 The Utility intends to continue the assessment of the impacts of water conservation on the 

characteristics of the raw sewage. 

 Site grading and ditch maintenance in order to protect the sewage treatment plant 

operations.  Information on this work was forwarded to the BC Ministry of Environment as 

a Section 9 notification.  The work was completed in the late summer of 2010, once 

authorisation had been received.    

 In the fall of 2010, the infiltration material in all RI basins was refurbished.  During this 

refurbishment, it was observed that a sink hole had appeared in the west end of RI #3. 

Immediate action was taken, under the guidance of Thierry Carriou, P.Eng., and a new 

berm, with a bentonite seal was keyed into the RI trench approximately 20 m from the 

west end of the trench.  Therefore, effluent discharge can no longer occur in immediate 
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vicinity of the sink hole.  The dosing trials for RI #3 were undertaken after the work on RI 

#3 had been completed, in order to evaluate the capacity of the shortened RI trench.  

 

5.2.2 2010 Studies 

Since 2006, Sun Peaks has been assessing the RI trench operations.  This work has two main 

aims: to determine the capacity of the RI trenches and to provide guidance on land stability in 

the area, both as a result of natural factors and the release of effluent to ground.  The 

information from these studies is important to Sun Peaks, as the data can be used both to 

optimise current operations and in the planning for future expansion at the Resort. 

 

Work which has been completed so far includes geotechnical and hydrogeological assessments of 

the RI trenches, slope stability and dosing capacity.  The last dosing capacity trials were 

completed in the fall/early winter of 2007 and focused on RI #1/2.  During the 2007 study, the 

trench was dosed under different loading rates, and the results indicated that this trench alone is 

capable of receiving flows in the order of 1,500 m3/d without resulting in stability or 

environmental concerns.   

 

In the fall of 2010, further trials were completed which focused on the capacity of RI #3, which is 

the smaller and lesser used of the two trenches.  For this trial, a consistent effluent discharge 

rate of approximately 300 m3/d was applied to RI #1/2 for the duration of the test.  RI #3 was 

dosed incrementally, with the dosing rate increasing by 100 or 200 m3 for each day of the trials. 

The trials were completed in October and the report is currently being prepared by BC 

Groundwater Consulting Services Ltd. 

 

5.3 Proposed Works for 2011 

The following upgrades are planned for 2011: 

 Complete the aeration upgrades in the winter anoxic tank.  

 Develop a composting operation for the management of the Resort’s biosolids.  

 Finalise the hydrogeological report for the RI dosing trials.  

 

5.4 Amendments to the Monitoring Program 

The effluent is currently monitored for total BOD5.  This should be amended to carbonaceous 

BOD5, which is consistent with the changes which have been made to the MSR.  The change 

from total BOD5 to carbonaceous BOD5 has also been confirmed by the BC Ministry of 
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Environment in an email.  Therefore, for Sun Peaks, under the MSR the effluent discharge 

criterion for BOD5 is now 30 mg/L as carbonaceous BOD5.  

 

No amendments to the groundwater part of the monitoring program are recommended.  The 

automated measurement of the borehole levels will continue, under the direction of Thierry 

Carriou, P. Eng., of BC Groundwater Consulting Services Ltd, with any manual monitoring only to 

be conducted as a result of a specific request by Thierry Carriou, P. Eng.   

 

For the monitoring of McGillivray Creek, a decrease in the monitoring frequency for total Kjeldahl 

nitrogen, total ammonia, nitrite, faecal coliforms and E. coli was recommended in the 2009 

report, but there is no record of agreement to this change from the BC Ministry of Environment.  

It is recommended that this monitoring change be implemented in 2010.  With the increased 

concentration of nitrate at the downstream monitoring location recorded in December 2010, the 

following are recommended with regards to future actions:  

 For all nitrate samples, undertake a re-sample 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. 

- Borehole #11. 

- 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 discharge from the sewage treatment plant to the RI trenches was both within the MSR 

registration conditions and within the capacity which has been set by BC Groundwater Consulting 

Services Ltd.  

 

The discharge from the Sun Peaks sewage treatment plant continues to be of high quality.  There 

was one occasion in 2010 when the effluent TSS concentration exceeded the MSR registration 

conditions.  This increase was unusual and was not in alignment with previous/subsequent TSS 

data nor data for other parameters taken on the same sample date.  It is suspected that the 

increase in the TSS concentration was caused by the raising of solids due to a recent change in 

the water level in the wet well.  Significant nitrification and denitrification occurred throughout 

2010, as data indicate that the raw sewage consists primarily of total Kjeldahl nitrogen, with 

concentrations which can be as high as 102 mg/L.  This elevated concentration of nitrogen in the 

raw sewage is a factor of the intense water conservation program which has been implemented 

at Sun Peaks.  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 reduction.  

However, the periodic elevated phosphorus concentrations which were observed in both 2008 

and 2009 were not recorded in 2010.  

 

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

there was no clear and consistent relationship 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 did not raise any concerns with respect to a significant risk to public health or the 

environment.   

 

6.2 Recommendations 

The following changes are recommended to the monitoring program: 

 Amend the total BOD5 analysis to carbonaceous BOD5, which is in alignment with the changes 

which have been made to the MSR.  

 Reduce the frequency of monitoring total Kjeldahl nitrogen, total ammonia, nitrite, faecal 

coliforms and E. coli at the McGillivray Creek sites from once monthly to once every two 

months.  
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 Implement increased monitoring in the event that elevated concentrations of nitrate are 

measured at the McGillivray Creek downstream site.  An elevated concentration is defined as 

> 3 mg/L, and the monitoring recommendations are outlined in Section 5.4 of this report.  
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APPENDIX A 
 

Figure 1 – Site Plan and Monitoring Locations 
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