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1.0 INTRODUCTION

The sewage treatment plant at Sun Peaks was registered under the Municipal Sewage Regulation
(MSR) in March, 2004.  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 2007 annual report will address the following:

Summarise the 2007 effluent quality and discharge;

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 2007 and outline the proposed works for 2008; 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 process;

Storage balancing lagoon for the management of discharge to the rapid infiltration

trenches;

By-pass line to allow direct discharge from the Ecofluid plant to the rapid infiltration

trenches; and

Three rapid infiltration trenches (co-joined RI #1 and 2; separate RI #3) for discharge to

ground.
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Solids are managed by mechanical dewatering by centrifugation, followed by storage in stockpiles
near the plant.

There are two modes of plant operation, dependent on the time of year.  During the summer, the

flows entering the plant are low.  Treatment is by the standard Ecofluid upflow blanket process:
small anoxic and aeration zones, followed by clarification.  Due to the low flows at this time of
year, the effluent can either be discharged directly to the rapid infiltration trenches or diverted to

the storage balancing lagoon.  During the winter, higher flows and organic loadings are received
at the sewage treatment plant.  Additional biological treatment, through separate anoxic and
aerated zones, are brought on line.  The air to the small anoxic zones that are used in the

summer months is increased, to allow additional aerobic treatment of the incoming sewage.  Due
to the flows which are received over the winter months, this effluent is discharged to the storage

lagoon before release to the rapid infiltration trenches.
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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 (co-joined RIs #1 and #2 and a separate RI #3).
Monitoring of the effluent and receiving environment is required.  The effluent which is
discharged to the infiltration trenches 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  summarizes  the  flow  from the  Ecofluid  bioreactors  to  the  storage  lagoon.   This  also
equates to the volume entering the sewage treatment plant.  The highest flows were recorded

over  the  ski  season,  which  runs  from November  through  to  the  middle  of  April.   In  2007,  the
highest flows were recorded in January, which is consistent with previous years.  The maximum

daily flow was recorded on January 1st (1,362 m3/d).  When compared with the 2006 data set,
there was little observed changed in the flows for 2007, with the exception being the months of
December  and  January.   There  was  an  increase  in  flows  by  approximately  20% for  these  two

months.  The increase in flows related primarily to the short time period over Christmas and New
Year.  In 2007, there were 13 days when the flow to the sewage treatment plant exceeded the

MSR maximum of 1,000 m3/day.  This does not necessarily translate to an elevated discharge to
the RI trenches (Table 2.2), due to the flow balancing capabilities of the storage lagoon.  This
lagoon has an approximate capacity of 6,000 m3.

The 2002 environmental impact study recommended a maximum rate of effluent discharge of
1,000 m3/day, which is based on the theoretical capacity of the RI trenches.  Table 2.2 presents

the average volume of  effluent  discharged to the RI  trenches on a monthly  basis  during 2007.
The flows to RI  trench 1 and 2 are measured by a flow meter.   The flow meter  to  RI  #3 was

installed  in  November,  2007,  allowing  a  direct  reading  for  this  discharge  rate.   Prior  to  the
installation of the flow meter to RI #3, the average monthly flow to RI #3 was calculated based
on the flow of effluent entering the storage lagoon and the flow of effluent being discharged to
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Table 2.1:  Influent Flows (2007 Data)

Month Average Monthly
Flow (m3/day)

Maximum Daily
Flow (m3/day)

Minimum Daily Flow
(m3/day)

January 558 1,362 803
February 515 1,096 703
March 520 946 733
April 350 981 527
May 308 583 416
June 310 568 399
July 239 494 375

August 314 837 419
September 261 500 328
October 207 514 271

November 217 551 326
December 298 1,360 656

Annual Average 341 816 496

Table 2.2:  Effluent Flows Discharged to RI Trenches (2007 Data)

Month
Average Monthly

Flow to RI #1 and
#2 (m3/day)

Average Monthly
Flow to RI #3

(m3/day)

Average Monthly
Combined Flow

(m3/day)
January 349 477 825

February 376 329 706

March 448 288 736

April 465 70 535

May 252 128 380

June 152 270 422

July 76 298 373

August 221 217 438

September 314 26 340

October 194 3 197

November 338 0 327

December 475 94 570

Minimum 76 0 197

Maximum 475 477 825

Annual Average 305 183 487
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RI trench #1 and #2.  In 2007, the combined flows discharged to the RI trenches averaged 487
m3/day, which was approximately the same as that recorded in 2005 and 2006 (467 m3/day and

473 m3/day, respectively).

In 2007, the maximum monthly average flow was 825 m3/day, occurring in January.  The high
flows during this month were a factor of the peak ski period over Christmas and New Year, and
show a distinct increase over the flows that were recorded in January 2006 (average 657 m3/d).

Figure 2.1 shows a comparison between the monthly effluent flows discharged to the RI trenches
during 2006 and 2007.

Figure 2.1:  Monthly Average of Effluent Flows Discharged to RI Trenches

Each year, there has been an upward increase in flows at the sewage treatment plant.  The flow

increases occur primarily during the peak ski periods: Christmas/New Year, President’s week in
February  and  Spring  Break  in  March.   This  upward  trend  has  been  of  concern  to  Sun  Peaks,

based on the need to manage flows to the RI trenches.  In 2007, there were 14 occasions when
the flows to the RI trenches exceeded 1,000 m3/d.  These events are summarised in Table 2.3
and, with the exception of two events, occurred around Christmas/New Year and President’s

week.
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The data for January and February do not represent measured values for both RI trenches, as
the effluent meter for RI #3 was only installed in the fall of 2007.  These earlier data are based

on a mass balance calculation, which does include a greater margin for error, compared with the
use of an effluent meter.  The two exceedences which occurred in November were part of the

preliminary hydrogeological/geotechnical assessment of the RI trenches.  This assessment was
completed under the direction of Thierry Carriou, P. Eng., of BC Groundwater Consulting Services
Ltd.  One of the aims of the assessment was to determine future thresholds for effluent

discharge.  The BC Ministry of Environment was notified prior to these trials, as the intent was to
exceed the maximum permitted discharge rate.  During this time period, all discharge was
directed to RI #1/2, with RI #3 being off-line.  There were 5 occasions in December when the

maximum discharge rate was exceeded.  This was due to an operational issue with the recently
upgraded system and management of the effluent pumps.  The discharge rate has to be adjusted

manually and is not automated through the SCADA system.  The increase in discharge rate was
not related to the inability to store the excess flows in the lagoon.  Once the elevated flows were
identified, increased manual adjustment of the pumps was implemented until the discharge rates

were reduced to below the registration requirement.

Table 2.3: Flow Exceedence Summary for 2007

Date Flow (m3/d)

January 1st 1,375

January 2nd
1,372

January 3rd
1,380

January 4th
1,029

January 5th
1,043

January 6th
1,012

February 19th
1,100

November 26th
1,203

November 27th
1,215

December 26th
1,147

December 27th
1,165

December 28th
1,026

December 30th
1,098

December 31st
1,129
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In  2007,  additional  trials  were  completed  to  assess  the  capacity  of  the  RI  trenches  and  the
adjacent  land stability.   This  builds  on the work which was completed in  2005 and 2006.   The

need for these trials is in response to the following observations:

There is an increase in the peak flows each year, and it was anticipated that the maximum
discharge of 1,000 m3/d would be exceeded in the future.  The flows experienced in 2007
resulted in the maximum discharge being exceeded on 14 occasions.

The  maximum  discharge  of  1,000  m3/d  is  based  on  theoretical  models.   The  2002
environmental impact study recommended that additional study should be completed to

confirm the actual maximum discharge.

High groundwater levels can be experienced, resulting in a period of time when reduced

discharge is possible.  There is the need to establish a numerical value for a safe discharge
during periods of high groundwater.

With the increased flows at the Resort, the MSR registration will need to be revised in the
future  to  accommodate  the  increased  flows.   The  information  from  the  study  will

determine suitable future discharge flows, which will be sustainable and not result in
impacts to health or the environment.

The information from the rapid infiltration hydraulic loading trials is summarised in Section 5.

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
March, 2006.  There were no amendments recommended as a result of the 2006 annual report.
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:

BOD5;

TSS;

Total nitrogen;

Total dissolved phosphate;

Temperature (field);

pH (field); and

Conductivity (field).
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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 2007, with the sample location being
the wet well prior to discharge to the RI trenches.  The data points represent the regular monthly

samples,  with  the  exception  of  May  when  an  additional  sampling  event  was  completed.   This
additional sampling event was completed as part of the discharge assessment (Section 5).  For
data points which were below the analytical detection limit, half the detection limit was used for

the purpose of generating the statistics.  The analytical laboratory was changed part way through
the year, which resulted in some results having a different analytical detection limit.

The effluent TSS concentration was compliant with the MSR requirements throughout 2007, with
the  average  concentration  being  6.5  mg/L.   The  maximum  concentration  of  19.8  mg/L  was

measured in May, 2007.  There were two occasions (August and October) when the data points
were below the analytical detection limit.

Table 2.4:  Monthly Effluent TSS Concentrations, 2007

Month TSS (mg/L)

January 10.3

February 3.3

March 9.7

April 8.5

May 14.1

June 7.7

July 4.3

August < 3.0

September 1.0

October < 1.0

November 4.0

December 5.0

Minimum < 1.0

Maximum 19.8

Average 6.5
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2.2.2 Five Day Biochemical Oxygen Demand (BOD5)

The 2007 effluent BOD5 concentrations are presented in Table 2.5.  As with the TSS, these data
represent samples which were taken from the wet well prior to discharge to the RI trenches.  The

data points represent the regular monthly samples, with the exception of May when an additional
sampling  event  was  completed.   This  additional  sampling  event  was  completed  as  part  of  the
discharge assessment (Section 5).  For data points which were below the analytical detection

limit, half the detection limit was used for the purpose of generating the statistics.  The analytical
laboratory was changed part way through the year, which resulted in some results having a
different analytical detection limit (< 10 mg/L).

The data presented in Table 2.5 indicate that the effluent BOD5 concentration  was  below  30

mg/L,  as  required  by  the  MSR,  with  the  exception  of  the  month  of  April.   The  average
concentration was 9 mg/L.  However, there was one abnormality observed in 2007.  This related
to  the  sample  which  was  taken  on  the  2nd May,  2007,  and  the  resulting  effluent  BOD5

concentration  was  80  mg/L.   This  concentration  exceeded  the  requirements  of  the  MSR  and  a
second sample was taken on the 17th May to verify the effluent concentration.  This sample
indicated that the effluent BOD5 was 15 mg/L.  There was no indication why the elevated BOD5

concentration was recorded for the May 2nd sample.   This  elevated  concentration  was  not
consistent with effluent observations or the other effluent data for this sample event.  There was

no  apparent  analytical  error.   Due  to  the  lack  of  consistency  for  this  data  point,  the  resulting
concentration has been removed from the statistical analysis.

Table 2.5:  Monthly Effluent BOD5 Concentrations, 2007

Month BOD5 (mg/L)

January 21

February 8

March 5

April 5

May 15

June 11

July 13

August 5

September < 10

October < 10

November < 10

December < 10

Minimum < 10

Maximum 21

Average 9
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2.2.3 Nitrogen

Table 2.6 summarizes the effluent nitrogen concentrations for 2007, collected from the wet well
before discharge to the RI trenches.  The data represent a single monthly sampling event.  The

concentrations for organic nitrogen are calculated, rather than measured.

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

fully nitrify or denitrify, the sewage treatment plant has both anoxic and aerobic zones, where
nitrification and denitrification can occur.  The sewage treatment plant nitrifies throughout the
year, with the lowest ammonia concentrations occurring in the late winter/early spring of 2007.

The highest concentrations of ammonia occurred in the summer, when the plant was being
operated under the original configuration, without the additional anoxic and aerobic zones.

Denitrification also occurred throughout the year, with the lowest nitrate concentrations being
measured during the summer months.

Table 2.6: Monthly Effluent Nitrogen Concentrations, 2007

Date Total Nitrogen
(mg/L)

Organic Nitrogen
(mg/L)

Ammonia
(mg/L)

Nitrate
(mg/L)

Nitrite
(mg/L)

January 24.9 4.3 4.5 14.8 1.28

February - - 0.5 14.6 0.10

March 11.8 1.2 1.5 9.07 0.15

April 14.6 4.1 0.3 6.0 0.05

May 11.1 2.2 2.1 9.6 1.07

June 13.0 2.7 7.1 3.2 0.04

July 12.2 1.9 5.1 5.0 0.13

August 15.0 1.4 3.8 9.6 0.63

September 13.6 1.8 3.8 7.9 0.20

October 12.4 0.0 2.5 9.9 0.08

November 19.9 1.1 1.4 17.2 0.14

December 24.3 0.5 9.8 13.8 0.24

Minimum 11.1 0.0 0.3 5.0 0.05

Maximum 24.9 4.3 9.8 17.2 1.28

Average 15.7 1.9 3.5 10.6 0.39

Table 2.6 also indicates the composition of nitrogen in the effluent.  Organic nitrogen and nitrite
were minor components of the total nitrogen present in the effluent (approximately 13% and

2.5%, respectively).  Nitrate was the primary component of the effluent total nitrogen (average
61%), with ammonia being the second main component (approximately 25%).



Municipal Sewage Regulation Effluent Summary
2007 Final Report

Page 11
1718.0004.07 / March 2008
U:\Projects_KAM\1718\0004\07\R-Reports-Studies-Documents\Final\2008-03-18-REP-MSR final report.doc

Sun Peaks Utility Corporation

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 data for

2007 are summarised in Table 2.7.  With the exception of the January data, the concentration of
total dissolved phosphate in the effluent was between 3.67 mg/L and 7.90 mg/L.  Very low
concentrations were measured in January, which may have been a factor of phosphorus

sequestering as a result of the use of lime at the plant.  Lime was being used to buffer the low
pH values which occur due to the high nitrification rates.  For 2007, the average total dissolved
phosphate concentration in the effluent was 5.84 mg/L, which shows an increase compared with

the 2006 and 2005 data sets (4.18 mg/L and 1.92 mg/L, respectively).  The maximum total
dissolved phosphate concentration was 7.90 mg/L, which was recorded in June, 2007.  The Sun

Peaks sewage treatment plant is not designed for phosphorus reduction and there are not
requirements for phosphorus reduction to be practiced for discharge to ground in this case.

Table 2.7:  Monthly Effluent Phosphate Concentration, 2007

Month Total Dissolved Phosphate (mg/L)

January 0.52

February 6.30

March 6.88

April 5.59

May 4.86

June 7.10

July 6.44

August 7.90

September 4.34

October 5.97

November 3.67

December 5.17

Minimum 0.52

Maximum 7.90
Average 5.40

2.2.5 Miscellaneous Parameters

The data for conductivity, pH and dissolved chloride are presented in Table 2.8.  There was an

increase in the effluent pH in 2007 as a result of the use of lime at the sewage treatment plant.
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The high nitrification rates, coupled with the relatively low alkalinity of the incoming sewage, can
result  in  a  depression in  the pH at  this  plant.   The lime was added periodically  to  the Ecofluid

bioreactors throughout the 2006/2007 ski season but there were no additions in the summer of
2007.  There was a downward trend in the pH throughout 2007, which would be expected as the

buffering capacity would diminish with time with no regular lime addition.  Without lime addition,
the pH in the bioreactors is typically in the pH 6 to 7 range (field data).

Conductivity and chloride are typically used as tracers for sewage effluent, as these parameters
do  no  change  as  a  result  of  the  sewage  treatment  process.   In  2007,  the  conductivity  and

dissolved chloride averaged 740 S/cm and 81 mg/L, respectively.  The chloride data focused on

the earlier part of the year, with the conductivity measurements being taken throughout 2007.
There is a close relationship between conductivity and chloride levels.

Table 2.8: Summary Data for Miscellaneous Parameters, 2007

Date Conductivity
( S/cm) pH Dissolved Chloride

(mg/L)
January 817 7.76 59

February 747 7.49 63

March 804 7.82 84

April 926 8.25 120

May 768 8.11 81

June 721 7.95 -

July 696 7.89 -

August 775 7.63 -

September 703 6.90 -

October 453 6.90 -

November 717 7.30 -

December 749 7.00 -

Minimum 453 6.90 59

Maximum 926 8.25 120

Average 740 7.58 81
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3.0 MONITORING WELLS

3.1 Monitoring Well Levels

Monitoring of the boreholes was modified in 2007, based on the recommendations of the 2005
and 2006 MSR reports.  The original frequency of monitoring the groundwater depths was once
monthly,  but  was  increased  to  twice  monthly  in  2006  as  the  frequency  of  data  collection  was

observed to be inadequate to assess the sub-surface changes which may be occurring as a result
of the discharge.  However, the increased frequency implemented in 2006 was determined to
also  be  unsuitable.   As  a  result,  significant  changes  were  implemented  in  2007,  with  the

assistance of BC Groundwater Consulting Services Ltd.  The data for the boreholes was focused
on 6 sites, where continuous automated data loggers were installed.  Manual monitoring of the

borehole levels was suspended, unless otherwise requested by BC Groundwater Consulting
Services Ltd.

In late 2006, three data loggers were installed to enable the water levels in Boreholes #3, #5
and #6 to be recorded on a continual basis.  In 2007, three additional data loggers were installed
in  Boreholes  #8,  #11 and #12.  The primary outcomes of  the 2007 studies  are summarised in

Section 5.  Some manual measurements were taken from the boreholes.  The data (automated
and manual measurements) for 2007 are summarised in Table 3.1 and represent the distance

from  the  ground  to  the  water  level.    The  location  of  the  boreholes  is  shown  in  Figure  1
(Appendix A).

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 trenches #1 and #2.  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 standard field measurements, samples were analysed for:

Total nitrogen,

Total Kjeldahl nitrogen (TKN),

Total dissolved phosphate,
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Table 3.1: Summary of Manual Depth Measurements (2007)

Depth to Water in Groundwater Monitoring Boreholes (m)Date
Sampled BH 2 BH 3E BH 3W BH 4E BH 4W BH 5 BH 6 BH 7 BH 8 BH 9 BH 10 BH 11 BH 12

Jan 8.26 10.67 31.41 9.84 9.44 5.58 11.09 - - 12.71 6.07 3.01 7.20

Feb 7.92 10.21 31.36 9.38 8.94 5.39 10.11 - 6.32 12.65 6.70 2.22 7.31

Mar 8.68 10.62 31.49 9.76 9.35 5.52 10.52 - 6.22 12.93 6.87 2.97 7.14

Apr - 10.56 31.25 9.08 8.51 5.30 10.03 - 8.18 13.02 6.56 2.51 6.37

May 6.75 9.24 30.95 8.75 7.72 4.73 7.74 - 4.52 12.55 6.53 2.20 4.62

Jun 7.69 10.14 30.85 9.56 9.02 5.24 9.03 - 4.44 12.53 6.37 2.28 3.69

Jul 5.19 11.25 31.04 10.47 10.03 5.80 9.86 - 5.37 12.71 6.50 2.52 4.93

Aug - 11.33 - - - 6.08 10.18 - 6.34 12.75 - 1.75 -

Sep - 13.09 - - - 6.77 12.71 - 6.42 12.75 - 1.75 -

Oct - 13.31 - - - 7.14 12.83 - 6.21 13.64 - 3.09 -

Nov 4.23 11.95 31.41 10.81 10.72 6.12 10.95 - 6.62 13.34 7.42 3.34 7.41

Dec - 11.58 - - - 5.89 12.15 - 6.68 13.34 - 3.28 -

Minimum 4.23 9.24 30.85 8.75 7.72 4.73 7.74 - 4.44 12.53 6.07 1.75 3.69

Maximum 8.68 13.31 31.49 10.81 10.72 7.14 12.83 - 8.18 13.64 7.42 3.34 7.41

Average 6.96 11.16 31.22 9.71 9.22 5.80 10.60 - 6.12 12.91 6.63 2.58 6.08
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Chloride,

Nitrate,

Nitrite, and

Total ammonia.

The 2007 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 determine the average concentration.  The
data are limited for the late summer/fall period due to bear activity in the area.

The influence of the discharge to the RI trenches can be seen in the nutrient composition from

the Borehole samples (Table 3.2).  The highest concentrations of nitrogen and phosphorus are
associated with Borehole #9, located immediately downgradient of RI #3.  There is a downward
trend in the concentration with increasing distance from the RI trenches.  In addition, it is also

likely that there is an additional dilution effect from McGillivray Creek for Borehole #8 during
certain times of the year.  These data observations are consistent with the outcomes for the

2005 and 2006 monitoring events.

The 2007 data indicate that  nitrate  is  the primary form of  nitrogen in  all  three boreholes,  with

organic nitrogen being the second most common form.

The data for conductivity, pH and chloride are summarised in Table 3.3.  There is no change in

the pH throughout the year or between the three boreholes.  However, there are changes in the
chloride and conductivity, with the greatest change being observed between the winter and late

summer data.  There is a reduction in these two parameters in the latter part of the year in the
samples  taken  from Boreholes  #5  and  #8.   This  decrease  is  likely  a  factor  of  effluent  dilution
with groundwater and surface water from McGillivray Creek.  For comparison, the average

effluent conductivity and chloride were approximately 750 ( S/cm) and 80 mg/L, respectively.
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Table 3.2:  Borehole Data Summary - Nutrients (2007)

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

February - 0.033 - 14.800 < 0.001 2.210
April - 0.005 0.223 8.200 0.0018 -
May 7.9 0.004 0.196 2.880 < 0.001 0.482
June 9.7 < 0.005 0.516 6.950 0.0016 1.030

August 9.4 0.033 0.659 8.700 0.0063 2.310
December 4.4 0.020 0.140 4.280 < 0.01 0.140
Minimum 4.4 < 0.005 0.140 2.880 < 0.001 0.140
Maximum 9.7 0.033 0.659 14.800 0.0063 2.310
Average 7.9 0.016 0.347 7.635 0.0026 1.234

Borehole #5

February - 0.047 - 8.320 < 0.001 0.258
April 12.6 0.012 0.422 8.760 0.16325 0.007
May 6.6 0.006 0.381 5.840 0.0013 0.250
June 5.3 0.010 0.342 4.000 0.0027 0.255

August 3.4 0.038 0.270 2.090 0.959 0.105
December 0.8 - - 0.338 < 0.01 0.018
Minimum 0.8 0.006 0.270 0.338 0.0005 0.007
Maximum 12.6 0.047 0.422 8.760 0.959 0.258
Average 5.7 0.023 0.354 4.891 0.1886 0.149

Borehole #8

February - 0.046 - 5.910 < 0.001 0.009
April 10.8 0.008 0.170 7.665 < 0.001 0.001
May 7.0 0.005 0.228 3.980 0.0027 0.001
June 2.2 0.006 0.430 1.580 0.0019 0.002

August 0.3 0.037 0.282 < 0.005 < 0.001 0.001
December 0.9 0.050 0.750 0.108 < 0.01 0.028
Minimum 0.3 0.005 0.170 < 0.005 < 0.001 0.001
Maximum 10.8 0.050 0.750 7.665 0.005 0.028
Average 4.3 0.025 0.372 3.208 0.0019 0.007
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Table 3.3:  Borehole Data Summary – Miscellaneous Data (2007)

Month Conductivity ( S/cm) pH Chloride (mg/L)
Borehole #9

February 690 7.37 58.6
April 586 7.99 43.8
May 511 7.74 40.4
June 505 7.89 34.1

August 674 7.31 56.5
December 498 6.90 23.8
Minimum 498 6.90 23.8
Maximum 690 7.99 58.6
Average 577 7.53 42.9

Borehole #5

February 575 7.44 43.0
April 626 7.85 53.6
May 639 7.58 75.6
June 354 7.86 21.6

August 395 7.50 21.3
December 401 6.60 21.8
Minimum 354 6.60 21.3
Maximum 639 7.86 75.6
Average 498 7.47 39.5

Borehole #8

February 540 7.21 53.8
April 676 7.57 89.3
May 568 7.63 58.9
June 361 7.70 19.8

August 345 7.25 14.0
December 380 6.40 20.0
Minimum 345 6.40 14.0
Maximum 676 7.70 89.3
Average 478 7.29 42.6
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4.0 MCGILLIVRAY CREEK

Samples from McGillivray Creek are collected on a monthly basis from one location upstream of

the sewage treatment plant and one location downstream from the sewage treatment plant.  In
addition to standard field measurements, these samples were analysed for the following
parameters:

Total nitrogen,

Total Kjeldahl nitrogen (TKN),

Total ammonia,

Nitrate,

Nitrite,

Total dissolved phosphate,

Chloride,

Faecal coliforms, and

E. coli.

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

below  the  analytical  detection  limit,  half  the  detection  limit  has  been  used  for  the  purpose  of
generating statistics.  Different detection limits were recorded for data taken later in the year.
This  was  due  to  the  use  of  a  different  laboratory  for  analysis.   The  data  are  limited  for  the

summer/fall period, due to bear activity in the area.

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

nitrogen is slightly higher at the upstream site, compared with the downstream monitoring site. It
is  questionable  whether  this  increase  is  significant,  due  to  the  effect  of  field  and  analytical

variability.  There are also differences between the upstream and downstream concentrations of
ammonia and organic  nitrogen,  with a  greater  number of  occasions when the concentration of
organic nitrogen was higher downstream and a greater number of occasions when the

concentration of ammonia was slightly higher upstream.  Again, the significance of the frequency
of these events and the differences in concentration are questionable.  There was an increase in
the downstream concentration of nitrate, even though there was no difference in the total

nitrogen data.  The downstream concentrations of nitrate were the highest during the late winter
period  (>  1  mg/L  in  February  and  March).   This  was  close  to  the  time  period  when  the

concentration of nitrate was the highest in the effluent from the sewage treatment plant (January
and February approximately 15 mg/L).  There was no difference between the upstream and
downstream concentrations of nitrite.  Most of the nitrite data were below the analytical detection

limit.
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Table 4.1: McGillivray Creek  2007 Summary Data – Nutrients

Sample Site Month Total Nitrogen (mg/L)
Organic Nitrogen

(mg/L)
Total Ammonia (mg/L) Nitrate (mg/L) Nitrite (mg/L)

Total Dissolved Phosphorus
(mg/L)

January 0.24 0.151 < 0.020 0.089 < 0.001 0.0038
February - - 0.025 0.110 < 0.001 0.0042
March 0.40 0.191 0.059 0.150 < 0.001 0.0110
April 0.38 0.163 < 0.005 0.218 < 0.001 0.0035
May 0.41 0.228 < 0.005 0.184 < 0.001 0.0043
June 0.31 0.296 < 0.020 0.014 < 0.001 0.0050
July 0.29 0.272 < 0.020 0.018 < 0.001 0.0021

August 0.22 0.076 0.061 0.077 0.001 0.0022
September 0.24 0.164 < 0.020 0.076 < 0.001 < 0.0100
October - - - - - -

November 0.20 0.168 < 0.020 0.032 < 0.001 < 0.0100
December 0.25 0.167 0.030 0.048 < 0.001 0.0100

Minimum 0.20 0.076 < 0.005 0.014 < 0.001 0.0021
Maximum 0.41 0.296 0.061 0.218 0.005 0.0110

McGillivray Creek Upstream
STP

Average 0.29 0.188 0.021 0.092 0.002 0.0051

January 0.20 0.197 < 0.020 0.723 < 0.001 0.0036

February - - < 0.020 1.270 < 0.001 0.0043

March 0.34 0.340 0.050 1.120 < 0.001 0.0043

April 0.25 0.248 < 0.005 0.802 < 0.001 0.0028

May 0.21 0.206 < 0.005 0.191 < 0.001 0.0043

June 0.30 0.297 < 0.020 0.025 < 0.001 0.0051

July 0.22 0.221 0.040 0.098 < 0.001 0.0026

August 0.09 0.089 0.035 0.309 0.0013 0.0025

September 0.16 0.162 < 0.020 0.448 < 0.001 < 0.0100

October - - - - - -

November 0.17 0.169 < 0.020 0.090 0.005 < 0.0100

December 0.20 0.203 0.020 0.199 0.005 0.0130

Minimum 0.09 0.089 < 0.005 0.025 < 0.001 0.0025

Maximum 0.34 0.340 0.050 1.270 0.005 0.0130

McGillivray Creek Downstream
STP

Average 0.21 0.213 0.018 0.480 0.002 0.0048
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As observed in 2006, there was a change in the total nitrogen composition between the upstream
and downstream sites.  In 2007, the nitrogen at the upstream location was mainly in the organic

form (average 65%), with nitrate being the second highest component (average 29%).  At the
downstream location, the nitrogen was mainly in the form of nitrate (average 54%), with organic

nitrogen being the second highest component (average 43%).  This was different to the
observations in 2006, where there was an even contribution of organic nitrogen and nitrate at
the upstream site (50% each), and organic nitrogen dominating at the downstream site (60%).

As  a  comparison,  the  2007  data  indicate  that  the  nitrogen  in  the  effluent  and  boreholes  is
primarily in the form of nitrate.

There is no apparent difference between the upstream and downstream data for total dissolved
phosphorus, even though there was an increase in the concentration of phosphorus in the

effluent, compared with the 2005 and 2006 effluent data.

The bacteriological data are shown in Table 4.2.  There was no difference between the

bacteriological  data  for  the  upstream  and  downstream  monitoring  sites.   The  highest
concentrations of faecal coliforms and E. coli were recorded in the spring and August monitoring
events.  The spring sampling dates coincided with rainfall events, which would have contributed

to the measured increase in these types of bacteria.  The increased concentrations in the late
summer were likely a factor of stream access by cattle and wildlife.  There was no indication of

impacts from the sewage treatment plant on McGillivray Creek for these parameters.

Table 4.2: McGillivray Creek 2007 Summary Data – Bacteriological Parameters

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

McGillivray Creek Upstream STP

January < 1 < 2
February < 1 < 1
March 83 50
April 76 49
May 1 2
June 5 8
July 15 46

August 326 350
September 1 1

October - -
November 2 5
December < 1 1
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Table 4.2: McGillivray Creek 2007 Summary Data – Bacteriological Parameters
continued…

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

Minimum < 1 < 1
Maximum 326 350
Average 46 47

McGillivray Creek Downstream STP

January < 1 < 2
February < 1 < 1
March 48 31
April 57 46
May 1 2
June 11 11
July 16 33

August 249 350
September 1 3

October - -
November 3 5
December 3 4

Minimum < 1 < 1
Maximum 249 350
Average 35 44

Data for chloride, conductivity and pH are shown in Table 4.3.  There was no difference between
the upstream and downstream monitoring sites for pH.  Similarities were observed between the
chloride and conductivity data, which would be expected due to the close relationship between

these two parameters.  Although several monitoring events indicated that the chloride and
conductivity was higher downstream, compared with the upstream data, the increases measured
were within the typical range for the upstream site.  The 2006 chloride data indicated a possible

influence of the sewage treatment plant effluent on McGillivray Creek at the downstream
location.  This observation is not apparent in the 2007 data set.
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Table 4.3: McGillivray Creek 2007 Summary Data – Miscellaneous Parameters

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

McGillivray Creek Upstream STP

January 5.8 204 8.08
February 7.7 203 7.97
March 31.5 266 8.03
April 33.8 357 8.09
May 12.6 199 8.12
June 2.4 92 7.86
July 4.2 177 7.96

August 6.3 243 8.81
September 8.4 288 7.60

October - - -
November 18.5 242 7.70
December 4.7 184 7.20
Minimum 2.4 92 7.20
Maximum 33.8 357 8.81
Average 12.3 223 7.95

McGillivray Creek Downstream STP

January 11.0 257 8.15
February 14.0 263 7.98
March 36.8 314 8.06
April 35.9 375 8.07
May 6.8 164 8.09
June 1.1 75 7.78
July 3.4 196 8.28

August 8.6 259 8.52
September 10.2 311 7.50

October - - -
November 17.6 241 7.80
December 6.1 194 7.30
Minimum 1.1 75 7.30
Maximum 36.8 375 8.52
Average 13.8 241 7.96
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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.

5.2 Works Completed in 2007

5.2.1 Sewage Treatment Plant Upgrades

The following works were completed at the sewage treatment plant in 2007:

The installation of a larger centrifuge, to accommodate the growth which has been

experienced at the Resort.

The completion of the new wet well and pump station to enable increased storage capacity

and management of the storage volume.

The  installation  of  a  flow  meter  on  the  discharge  to  RI  #3.  This  now  allows  accurate

discharge measurements to be taken for both RI #1/2 and RI #3.

Enhanced solids handling through bioreactor improvements.

5.2.2 2007 Studies

The studies that were developed in 2007 are outlined below.  These studies are currently being
completed.

A report to assess the long-term sewage disposal/reuse options.  This study was initiated
in 2005, but the outcome is pending the completion of the RI evaluation.  This study will

be completed in 2008.

An assessment of the performance of the RI trenches and sub-surface changes.  This

study was initiated in 2006 and is summarised further in Section 5.2.3.  This study
assesses the current and future discharge capabilities of the RI trenches, along with

ground stability investigations.  The timing for the completion of this study will  be based
on the scope of work, the depth of the data requirements and the predicted flow increases
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to the sewage treatment plant.

The development of short and long-term strategies for the management of the Resort’s

biosolids.  This was initiated in the fall  of 2007 and will  be completed for presentation to
the BC Ministry of Environment in the spring of 2008.

5.2.3 Long-Term Discharge Assessment

The discharge assessment aims to provide a preliminary hydrogeological/geotechnical
assessment of the RI trenches and the stability of the slope where the discharges occur.  The

work which was completed in 2007 builds on the initial 2006 studies, and is the basis of a long-
term study to evaluate the performance of the RI trenches and the sub-surface changes.  The
following items were completed in 2007:

The installation of automated data loggers in specific boreholes, as identified by Thierry

Carriou, P. Eng.  Based on a review of the historical data, these boreholes were deemed to
be important with regards to potential impacts or influence on the ground and

groundwater conditions.

Drilling in the aim of achieving an increased understanding of the geology of the hillside.

Dosing trials at different times of the year, and at different rates.  The dosing trials aim to:

Establish the potential for impacts under the current dosing regime.

Establish a maximum limit for RI #1 and 2.

Establish seasonal variabilities.

Establish  a  maximum  dosing  rate  to  accommodate  future  growth.   This

maximum rate will be used when the registration under the MSR requires
revision.

Increased monitoring and analyses for several parameters to determine the transmission,

attenuation and mixing of substances in the effluent.

Ground stability trials, from the area immediately adjacent to the RI trenches through to

the bottom of the slope at McGillivray Creek.  Inclinometers were installed to measure the
movement of the slope.

This study is being completed by Thierry Carriou, P. Eng., of BC Groundwater Consulting Services
Ltd. and Warren Newcomen, P. Eng., of BGC Engineerng Inc.

From the studies which were completed in 2007, the following preliminary conclusions have been

drawn:
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The initial data indicate that the hillside is stable under the current operational conditions.

There are three critical events which occur each year.  These were studied in 2007.  The
three events are:

Discharge during the lowest hillside water table levels when flows entering the
sewage treatment plant are low.  In 2007, this occurred in late October, with
discharges in the order of 200 m3/d.

Discharge during low hillside groundwater levels when the peak flows entering
the sewage treatment plant are high.  This is typical for the Christmas/New
Year period.  Under these conditions, the mounding of the hillside water table is

controlled by the dosage rates to the RI trenches and can result in an increase
in the groundwater levels by 5 m over the October baseline.

Discharge during the spring snowmelt period.  This can result in an increase in
the groundwater levels by 5.5 m over the October baseline.  Unlike the
Christmas time period, the changes in groundwater levels are controlled by the

intensity of the run-off and melt.

Effluent constituents do move towards the creek, but are subject to attenuation in the

ground and dilution through mixing with groundwater and infiltrated surface water from
the creek.

The preliminary information indicates that the discharge rate may be increased to 1,500

m3/d without causing adverse impacts to health or the environment.  This will require
further investigation to confirm the discharge rate and slope stability.  Once confirmed, the

information will form the basis of a revised registration under the MSR.

These studies will continue in the future.  As these studies will focus on future discharge
patterns, the timing of the remaining studies will be dependent on the growth projections at the
Resort.   The  BC  Ministry  of  Environment  will  be  notified  when  these  trials  will  occur,  as  their

completion will require the current MSR discharge rate to be exceeded.

5.3 Proposed Works for 2008

The following upgrades are planned for 2008:

Installation of pre-thickeners in the bioreactors.  This work was initiated in 2007.

The construction of a second influent tank, with an 80 m3 capacity.

The addition of a third bioreactor, complete with an anoxic zone, an aerated zone and a

clarifier.  This will provide an additional 350 m3 of tank capacity.
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In  the  continued  aim  to  reduce  water  consumption,  the  Utility  will  review  the  options

available at the sewage treatment plant for the reuse of effluent as process water.  This
will be initiated with the review of using effluent for washing screenings at the headworks.

5.4 Additional Comments

Over the past few years, Sun Peaks has completed significant works in the aim of managing the

duckweed that can grow prolifically in the storage lagoon.  These works include the dewatering
of the storage lagoon and the installation of a by-pass line which allows effluent to be discharged

directly from the Ecofluid clarifiers to the rapid infiltration trenches.  The very nature of the
storage lagoon is conductive to encouraging duckweed growth and it is important to manage the
solids loading to the rapid infiltration trenches.  Discharge directly from the clarifiers may be

implemented during the summer months, with the primary aim being to eliminate the transfer of
duckweed to the rapid infiltration trenches.  The need to manage solids discharge is still

important, even if the lagoon is by-passed.  The installation of an on-line automated turbidimeter
or TSS monitor after the clarifiers will assist in determining the solids loading rates to the rapid
infiltration trenches and can form the basis for optimising the maintenance schedule for the

trenches.  The installation of an automated solids monitor should be re-reviewed, now that the
upgrades to the discharge systems have been completed.

5.5 Amendments to the Monitoring Program

No amendments to the monitoring program are recommended for 2008.  The automated
measurement of the borehole levels will continue.  This will focus on a maximum of 6 boreholes,
unless otherwise directed by Thierry Carriou, P. Eng., of BC Groundwater Consulting Services Ltd.

The levels in the remaining wells will be monitored periodically on a manual basis, as directed by
Thierry Carriou, P. Eng.

A review of the analytical detection limits is required, due to the higher limits which were
recorded by the new laboratory which was used at  the end of  2008.   Low detection limits  are

needed for the environmental samples, in particular for biologically active phosphorus.
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6.0 SUMMARY

The discharge from the Sun Peaks sewage treatment plant continues to be of high quality, with
the 2007 effluent BOD5 and TSS concentrations complying with the MSR registration.  There is no

requirement for effluent nitrogen, phosphorus or bacteriological content.  In 2007, nitrification
and denitrification were observed to occur at the sewage treatment plant, and nitrate was the
main form of nitrogen in the effluent.  There has been an increase in the concentration of total

dissolved phosphorus in the effluent, compared with the data from 2005 and 2006.

Although the flows received in 2007 were similar to those recorded in 2006, there was an

increase in the peak ski period.  It was during this time period that the discharge to the RI
trenches exceeded the MSR registration maximum.  The discharge volumes were only measured

for  RI  trenches #1 and 2.   The volume of  discharge to RI  #3 is  calculated using a flow mass
balance.  The installation of a flow meter on RI #3 will allow more accurate flow readings to be
discussed in the 2008 report.  Recent hydraulic trials indicate that a discharge up to 1,500 m3/d is

safe.

Expansion at the Resort is being managed through a review of treatment and disposal options.

This  includes  the  in-depth  RI  study,  as  discussed  in  Section  5  and  the  long-term  sewage
disposal/reuse study.   The long-term sewage study will  be completed in  2008.   A date for  the

completion of the RI study is yet to be determined.

The water quality data indicate that the effluent can be measured in some boreholes, with the

concentrations decreasing with an increasing distance from the sewage treatment plant.  This is
expected due to the attenuation and dilution of the effluent once released to ground.  Nitrate

was the parameter which was the clearest to observe, with the potential for changes in water
quality at the McGillivray Creek downstream monitoring site.  These changes were only apparent
for nitrate, with no change in the total nitrogen concentration.  There is no indication that these

changes represent a significant risk to public health or the environment.  Monitoring is to
continue through 2008, with no recommended changes to the program.
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APPENDIX A
FIGURE 1 - BOREHOLE LOCATIONS




