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EXECUTIVE SUMMARY

Excess solids are produced at the Sun Peaks sewage treatment plant as a result of the biological activity
of the Ecofluid upflow sludge blanket process.  The excess solids are wasted from the clarifiers and

stored in a small holding tank before being dewatered mechanically by centrifuge.  The original aim was
to  develop  a  biosolids  reuse  opportunity  in  the  immediate  vicinity  of  the  Sun  Peaks  sewage  treatment
plant, as the availability of top soil in this area is recognised as being low.  However, due to challenges

which were experienced with the pilot composting project, there is the need to re-evaluate the solids
management strategy for the Sun Peaks facility.  This report presents the management options through
summarising the facility’s biosolids production and quality, then reviewing the reuse and disposal options

which are available.

Sun Peaks produces in the order of 300 m3/annum of dewatered biosolids, with an estimated solids
content of 13%.  This annual production of dewatered biosolids equates to 39 m3 of dry solids/annum.
As the biosolids are dewatered by centrifuge, it is possible that the biosolids could be dried further to

approximately  20%  solids  content.   This  would  equate  to  an  annual  production  (wet  volume)  of
195 m3/annum.  The quality data indicate that the biosolids are of very high quality with regards to the
element content, but elevated faecal coliform concentrations are indicative of a Class B biosolids, as

defined by the Organic Matter Recycling Regulation (OMRR).  However, as the biosolids are not stabilised
prior  to  dewatering,  it  is  possible  that  these biosolids  would not  meet  any classification required in  the

OMRR.

A number of options were reviewed to determine the viability for the Sun Peaks situation.  While some

options have been discarded, the following options still remain:

Land application to agricultural, forestry or disturbed lands.

Treatment by mesophilic aerobic digestion prior to reuse, further treatment or disposal.

Thermal drying.

Lime stabilisation.

Composting.

Off-site processing through a third party, such as the Thompson Nicola Regional District.

Development of a landfill operation under the jurisdiction of Sun Peaks.

Disposal to landfill owned and operated by the City of Kamloops.

Energy generation through gasification either as a facility designated primarily for Sun Peaks or

through agreement with Domtar.
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As the remaining options are both numerous and varied, they were reviewed with Sun Peaks Utilities
Corporation regarding their feasibility.  Two preferred options were identified: composting using the

Polyflex/Ag Bag process and on-site energy generation by gasification.  These two options should be
reviewed to a greater depth, to fully determine their viability in providing for both long and short-term

opportunities  for  Sun  Peaks.   Input  regarding  these  options  should  be  sought  from the  BC  Ministry  of
Environment.
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1.0 INTRODUCTION

The Sun Peaks’ sewage treatment plant includes 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

Rapid infiltration trenches for discharge to ground.  There are two rapid infiltration

basins: a co-joined RI #1 and 2 and a separate RI #3.

Excess solids are produced at the Sun Peaks sewage treatment plant as a result of the biological
activity  of  the Ecofluid  upflow sludge blanket  process.   The excess solids  are wasted from the
clarifiers and stored in a small holding tank before being dewatered mechanically by centrifuge.

The original aim was to develop a biosolids reuse opportunity in the immediate vicinity of the Sun
Peaks sewage treatment plant, as the availability of top soil  in this area is recognised as being

low.   Therefore,  a  pilot  composting  process  was  developed,  using  a  mix  of  biosolids  and
woodchips.  As a result of the challenges that were experienced with the composting process at
Sun Peaks, the dewatered biosolids are now just mixed with woodchips and stockpiled in an area

located to the west of the sewage treatment plant.  There is no current active composting of
biosolids at Sun Peaks.

There is the need to re-evaluate the solids management strategy for the Sun Peaks facility.  This
report summarises the management options through:

Reviewing the regulatory requirements;

Reviewing the current and future production of biosolids at the wastewater treatment
plant;
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Summary of the biosolids quality; and

A review of reuse or disposal options.
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2.0 REGULATORY REQUIREMENTS

2.1 The Reuse of Biosolids

Biosolids and biosolids products are recognised as having beneficial properties.  As a result, the

reuse of what was traditionally seen to be a waste is being encouraged in British Columbia.  In
2002,  the  Organic  Matter  Recycling  Regulation  (OMRR)  was  passed  into  law.   This  regulation
indicates the quality standards, treatment requirements and standards that govern the reuse of

biosolids.  Under the existing version of the OMRR, organic matter is separated into five different
categories:

Class A compost;

Class B compost;

Class A biosolids;

Class B biosolids; and,

A biosolids growing medium.

These products are defined by quality and treatment requirements.

The highest quality and most stringent processing requirements relate to the Class A compost
and biosolids growing medium.  These products have no restrictions regarding their uses or

access by the public.  As a result of the high quality, these products are commonly sold to the
public, allowing a recovery of some of the processing costs.

A  Class  B  compost  and  biosolids  are  of  a  lower  quality  and  are  subjected  to  less  intensive
processing.  The use of these materials is subject to a number of constraints.  In the case of a

Class B biosolids, one option is to incorporate additional processing, which can result in an end
material which will  not be subject to access restrictions.  A Class A biosolids is a higher quality
than  a  Class  B  biosolids,  and  is  only  subject  to  reuse  constraints  when  used  in  quantities

exceeding 5 m3.

The quality of the five biosolids products are summarized in Table 2.1.  The quality criteria for a

Class A biosolids is based on Federal requirements, stated in the Trade Memorandum T-4-93.
This trade memorandum has no standards for copper or chromium, both of which are important

for  biosolids  and  biosolids  products.   The  values  stated  in  Table  2.1  for  these  metals  are  the
proposed standards which have been indicated as reasonable by the BC Ministry of Environment
(BC MoE).
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Table 2.1: Summary of Material Quality Under the BC OMRR

Medium Type

Parameter Class A
Compost

Class B
Compost

Class A
Biosolids

Class B
Biosolids

Biosolids
Growing
Medium

Access Unrestricted Restricted Some
restrictions Restricted Unrestricted

Foreign Matter
Content (% dry wt) < 1 <1 <1 < 1 < 1

Sharp Foreign Matter None
present

None
present None present None

present None present

C:N Ratio > 15:1 and
< 35:1 NA NA NA > 15:1

Faecal Coliforms
(MPN/g, dry wt) < 1,000 < 2,000,000 < 1,000 < 2,000,000 < 1,000

Maximum Element Concentration (µg/g dry wt)

Arsenic 13 75 75 75 13

Cadmium 3 20 20 20 1.5

Chromium 210 1,060 1,060 1,060 100

Cobalt 34 150 150 150 34

Copper 400 2,200 757 2,200 150

Lead 150 500 500 500 150

Mercury 2 15 5 15 0.8

Molybdenum 5 20 20 20 5

Nickel 62 180 180 180 62

Selenium 2 14 14 14 2

Zinc 500 1,850 1,850 1,850 150

As indicated above, under the OMRR there is the need to comply with both quality and process
requirements.  The process requirements relate to pathogen reduction and vector attraction

reduction.  The requirements for pathogen reduction are outlined in Schedule 1 of the OMRR.
More stringent treatment requirements are required for a Class A biosolids and a Class A compost

and relate to a period of time when elevated temperature (i.e.  50 oC) is required.  If these
elevated temperatures are not met, then the biosolids/biosolids product cannot be classified as a
Class A product, but is a Class B product instead.
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Vector attraction reduction is the process by which the organic matter undergoes a change which
will  result  in  a  material  which  is  not  biologically  active.   Therefore,  the  final  product  is  stable

organically and has a low odour potential.  The acceptable vector attraction reduction methods
are outlined in Schedule 2 of the OMRR.  There are a number of acceptable methods by which

vector attraction reduction can be achieved and, unlike the pathogen reduction processes, there
is little difference between a Class A biosolids process and a Class B biosolids process.  The most
common methods of vector attraction reduction involve biodegradation, mainly composting and

digestion (aerobic or anaerobic).  Chemicals can also be used for vector attraction reduction, with
the most common being an alkaline substance, such as lime.

There are a number of reuse options which are available.  Material which complies with a Class A
compost, a biosolids growing medium or a Class A biosolids can be reused for soil amendments

(or in the case of a biosolids growing medium – used in place of soil), without any restrictions.
(Note that there are volume restrictions for a Class A biosolids.  If these volumes are exceeded,
then additional regulatory requirements need to be followed.)  There are also reuse opportunities

for the biosolids products of lower quality (Class B compost and Class B biosolids).  These reuse
opportunities will require a land application plan, and can include:

Application to agricultural lands;

Application to forestry lands;

Enhancement of disturbed lands – such as mines or gravel pits; and

Reuse in a landfill operation, as daily, intermediate or final cover (Section 2.2).

2.2 The Disposal of Biosolids

There are two options for the disposal of biosolids:

Disposal on-site; and

Disposal off-site.

Disposal  off-site  would typically  be to  a  registered disposal  area,  such as a  landfill.   Sun Peaks

would need no authorisation from the BC MoE for  this  disposal,  but  the landfill  operator  would
need to ensure that the acceptance of this material would not contravene the landfill operational
permit.  If accepting the biosolids would result in a contravention of the permit, an authorisation

or permit amendment can be requested from the BC MoE.  Typically, contravening the
operational  permit  is  not  a  concern  unless  the  biosolids  are  in  the  liquid  form.   Disposal  at  a

landfill would incur a tipping fee, with this being based on an as received basis.  Therefore, drier
biosolids would incur less costs, both in terms of trucking and landfill fees.
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The value of biosolids is recognised and, as a result can be used at a landfill site for daily,
intermediate or final cover.  Some landfill sites have limited access to suitable cover material, and

have to purchase and truck material  to  the site.   A provision of  biosolids  is  especially  useful  in
this situation.  However, the operation of many landfills does not distinguish between the receipt

of  biosolids  as  a  waste  and  the  receipt  of  biosolids  as  a  resource.   Therefore,  the  tipping  fee
often applies in all cases to biosolids, although some landfill operators may charge a reduced fee.
It is rare that a tipping fee is waived.

On-site  disposal  of  biosolids  is  possible.   This  is  typically  in  designated areas and in  a  manner
which will not result in a problem to health or the environment.  On-site disposal requires a

permit or authorisation which would be issued by the BC MoE.  The regulatory route would need
to be determined through discussions with the BC MoE.

2.3 Other Biosolids Handling Options

Biosolids can be reused in non-organic amendment applications.  These processes often include

the use of high temperatures, e.g. incineration or gasificiation, allowing for an energy recovery.
The end product is an ash, which is typically devoid of all organic matter.  This ash can be used
in the construction industry.  The implementation of this type of biosolids reuse would require a

permit under the BC MoE, with the primary concern being air emissions.

There are limited industrial uses for dewatered biosolids, with the focus being the moisture
content and elements that are important for the industrial use.  One example of a potential
industrial use is the manufacture of cement, with the nearest facility being Lafarge, to the east of

Kamloops.  The regulatory needs for such reuse options would not lie with the biosolids producer
(i.e.  Sun  Peaks),  but  with  the  industry,  which  would  have  an  operations  permit  to  control  all

emissions.
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3.0 SUMMARY OF BIOSOLIDS PRODUCTION

3.1 Biosolids Production

Mechanical  dewatering  of  the  biosolids  by  centrifuge  was  started  in  2002.   In  the  aim  of

determining the annual solids production, estimates of the dewatered solids volume have been
recorded since 2004, with the data in August 2008 representing the volume dewatered to the
15th of  the  month  (Table  3.1).   The  monthly  solids  production  varies  significantly,  with  the

greatest volumes being produced in the latter part of the winter.  This would be anticipated due
to the winter being the time period when the highest flows are received at the sewage treatment
plant.  The volume of solids that requires dewatering will also vary based on the scope of plant

upgrades which were being performed at the time.  Sun Peaks produces in the order of
300 m3/annum  of  dewatered  biosolids,  at  an  estimated  solids  content  of  13%.   This  annual

production of dewatered biosolids equates to 39 m3 of dry solids/annum.

Table 3.1: Dewatered Solids Production Estimates (at 13% solids content)

Volume of Dewatered Solids Produced (m3)
Month 2004 2005 2006 2007 2008

January 0 49 36 62 53

February 10 51 21 40 19

March 5 34 11 33 20

April 0 21 9 17 29

May 0 16 7 16 45

June 0 13 2 21 64

July 0 20 4 13 22

August 7 13 17 30 7

September 9 19 35 25 -

October 5 5 18 11 -

November 7 16 4 0 -

December 52 26 10 50 -

Total 95 283 174 318 259

3.2 Biosolids Quality

The excess solids which are produced at the Sun Peaks sewage treatment plant are derived from

the biological process.  These solids are termed “secondary solids”, and are organic in nature.
Organic  solids  have a high odour  potential,  and often require  a  form of  stabilisation to  ensure
that nuisance problems do not occur.  There is no stabilisation process at the Sun Peaks sewage

treatment plant, with the solids being held very briefly in the storage tank before dewatering.
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The volatile solids content (Table 3.2) is typical of a non-stabilised biological sludge.

Table 3.2: Sun Peaks Biosolids Quality

Parameter Data Outcome Comments

Total Solids Content (%) 13 N/A

Volatile Solids Content (% of TS) 78 No volatile solids reduction
Non-volatile Solids Content (% of TS) 22 N/A
Foreign Matter Content (% dry weight) Unknown Must be < 1

Sharp Foreign Matter Unknown Must have none present
Faecal Coliforms (MPN/g dry weight) 460,000 Achieved Class B biosolids

Element Concentration (µg/g dry wt)

Arsenic < 0.2 Achieved Class A biosolids

Cadmium 0.72 Achieved Class A biosolids

Chromium 14.2 Achieved Class A biosolids

Cobalt 3.6 Achieved Class A biosolids

Copper 712 Achieved Class A biosolids

Lead 11.6 Achieved Class A biosolids

Mercury 0.286 Achieved Class A biosolids

Molybdenum 9.22 Achieved Class A biosolids

Nickel 16.8 Achieved Class A biosolids

Selenium 5.3 Achieved Class A biosolids

Zinc 582 Achieved Class A biosolids

The form of secondary treatment will affect the quantity and the nature of the secondary solids.
The solids from the Sun Peaks sewage treatment plant are similar in nature to those produced

from an activated sludge process.  This type of process has a higher solids production, with the
solids being more biologically active than alternative biological treatment processes.  The solids
from an activated sludge process have a high potential to produce an offensive odour within a

short period of time (e.g. 24 hours), if they are left without air.  The rate of solids production
from  an  activated  sludge  plant  is  in  the  order  of  0.5-0.8  kg/kg  BOD  removed.   The  waste

activated sludge has a very low dry solids content (between 0.5 and 1% solids), due to the non-
compact shape of the floc and the poor settlement and packing properties.  Secondary solids also
are harder to dewater than other types of sewage treatment plant solids.

A complete analysis was completed on the Sun Peaks dewatered biosolids.  These data are
summarised in Table 3.2.  The data indicate the following:
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The total solids content was 13%.  This is in the lower range for a centrifuge, which

is  typically  operated to achieve around 20% dried solids.   The solids  content  to  be
achieved by the centrifuge was amended by the supplier to accommodate the
composting trials.

As indicated above, the volatile solids content of the biosolids is typical of secondary
solids which have not been stabilised.  Therefore, there was no reduction in the

volatile solids content between wasting from the clarifier and dewatering.

All elements are within the Class A criteria for biosolids.  This is a very high standard

with regards to element content.  In the case of copper, the measured concentration
was close to the threshold for Class A biosolids.

The faecal coliform concentration exceeds the Class A requirement, but is within the

Class B requirement.  This would be expected for the Sun Peaks biosolids, due to the
lack of stabilisation and pathogen treatment.

The foreign matter and sharps content of the Sun Peaks biosolids is not known.
However, with the headworks in place, it is reasonable to assume that these

substances would be removed from the sewage treatment plant system.  Therefore,
there are no concerns that these substances would be present in the biosolids in
concentrations which would exceed the OMRR requirements.  If a reuse option such

as land application is pursued, the foreign matter content should be confirmed.

After assessing the quality of the biosolids which are produced at Sun Peaks, the biosolids would
be  classified  as  Class  B.   Although  the  element  concentration  is  low,  the  faecal  coliform
concentration is elevated, which would be expected in biosolids which have not been stabilised.

3.3 Future Biosolids Production

The original centrifuge was not able to process the biosolids that were produced during the peak
winter  months.   As  a  result,  upgrades  were  completed  in  2007  with  the  addition  of  a  new
centrifuge  capable  of  processing  at  10  times  the  capacity  of  the  original  centrifuge.   This

centrifuge was commissioned in December 2007 and has been operating as the sole mechanical
dewatering process since commissioning was completed.  Recent data indicate that the solids
content  of  the dewatered biosolids  is  in  the range of  13%.  A centrifuge can produce a solids

content of 20%.  Based on the information presented in Table 3.1, a dewatered solids content of
20% would result in an annual biosolids volume of 195 m3.  By contrast, if Sun Peaks continues

to produce a solids cake at the same moisture content as the old centrifuge, there will be no
change in the annual volume of dewatered biosolids: 300 m3 at 13% solids content (assuming no
growth in the Resort).  Therefore, a significant volume reduction can be achieved by producing a

drier biosolids cake, through operational changes in the dewatering process.
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4.0 BIOSOLIDS MANAGEMENT OPTIONS

4.1 Land Application Reuse

As the Sun Peaks biosolids are a Class B standard, beneficial reuse options will be limited to sites

which have restrictions to public access.  For each case, a Land Application Plan, registered under
the Organic Matter Recycling Regulation, will be required.  There may be additional complications
for  the  Sun  Peaks  biosolids,  due  to  a  lack  of  a  vector  attraction  reduction  (or  stabilisation)

process.  Therefore, these biosolids have the potential to be biologically active, which increases
the risk  of  odours  and nuisance concerns.   If  land application is  acceptable  by the BC MoE for
these biosolids, additional measures will be required to address the lack of stabilisation.

There are several land application options which are available.  The management of the land

application, including transportation, costs of the application, development of the Land
Application Plan and follow up monitoring may be the responsibility of the biosolids producer or
receiver, depending on the agreement which is made.

4.1.1 Agricultural Lands

There are many agricultural lands to the west of Sun Peaks.  These lands are used primarily for
raising livestock and for the growth of fodder crops, primarily hay.  The distance to these lands

varies between 8 km and 40 km.  If Sun Peaks is to bear the costs for the transportation of the
biosolids, this would be approximately $2,700 to $7,300 for an annual production of 300 m3 of
biosolids  at  13%  solids  content,  depending  on  the  distance  travelled.   As  the  centrifuge  is

capable of producing a higher solids content, this should also be factored into the costs for this
option.   If  a  solids  content  of  20%  was  achieved,  the  volume  for  transportation  would  be

195 m3/annum, resulting in approximate costs between $1,800 and $4,700 for trucking each
year.   The  trucking  costs  are  based  on  each  load  being  8  m3 in  volume.   These  costs  are
summarised below.

Table 4.1: Estimated Annual Trucking Costs – Application to Agricultural Lands

Area Cost at 13% Solids Cost at 20% Solids

Whitecroft $2,700 $1,800

Heffley $5,800 $3,800

Rayleigh $7,300 $4,700

The application rate, methodology and precautions would need to be set on a case by case basis.

The responsibilities for the biosolids application requirements would also need to be determined
on a case by case basis.  Therefore, additional cost estimates are difficult to determine.  The
longevity of this option is also difficult to determine, and would depend largely on the needs of
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the landowner, application area and agricultural activities.  As there are a large number of
agricultural properties located to the west of Sun Peaks, and the Resort’s biosolids production is

low, this option would theoretically always be available as a biosolids reuse option.

If this option is to be pursued further, prospective landowners should be contacted about their
willingness to accept the Resort’s biosolids.  The responsibilities of each of the parties would also
need to be clarified and, as indicated above, is likely to be set on an individual basis as a contract

between Sun Peaks and each landowner.  The acceptability of this option should also be
reviewed with the BC MoE, in recognition that the biosolids have not been through any pathogen
reduction or stabilisation process.  This needs to be considered especially as the biosolids are

produced year round, with the greatest production being during the winter months.  Land
application would not be possible under snow conditions, requiring storage until the biosolids can

be used.  Prolonged storage of biosolids with a high organic content can result in severe odour
issues.

4.1.2 Forestry Applications

Forestry is one of the primary activities in the lands immediately adjacent and close to Sun Peaks
(Figure 4.1).  In addition to the three commercial forest licensees have operating areas around
the Sun Peaks area (Interfor, Weyerhaeuser, BC Timber Sales and Tolko Industries), selective

logging  is  also  undertaken  by  Sun  Peaks  Resort  Corporation  within  the  resort  boundary.   The
forestry land-base is in various phases of growth, from replanting to logging.  Biosolids can be
applied to all stages of tree growth/development, including an initial application prior to

replanting.  As forestry lands are vast and have limited access for the public, fencing is typically
not required for a biosolids application, with signage being deemed as an appropriate measure to

restrict access.  The acceptability of this option would also need to be reviewed with the BC MoE,
as tilling is often not possible.  This may cause complications for the Sun Peaks biosolids, due to
the  lack  of  vector  attraction  reduction  prior  to  application.   As  with  the  agricultural  land

application option, this option will  require a period of storage before the biosolids can be used.
The acceptability of storage and management requirements need to be considered.

Based on an arbitrary  range of  distances to  the forestry  lands between 10 km and 40 km, the
annual transportation costs are outlined below.  These costs assume that Sun Peaks is to bear all

transportation  costs,  using  a  truck  of  8  m3/load.  The costs have been estimated based on a
solids content of both 13% and 20%.
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Table 4.2: Estimated Annual Trucking Costs – Forestry Application

Distance Cost at 13% Solids (note 1) Cost at 20% Solids(note 1)

Minimum - 10 km $3,200 $2,100

Maximum - 40 km $8,000 $5,200

Note 1: The outlined costs relate to trucking only and do not include any allowance for application.

As with the application to agricultural lands, the application rate, methodology and precautions
would need to be set on a case by case basis.  The responsibilities for the biosolids application
requirements would also need to be determined on a case by case basis.  Therefore, additional

cost  estimates are difficult  to  determine.   Again,  the longevity  of  this  option is  also difficult  to
determine, and would depend largely on the forestry industry.  There is a large area where

forestry  activities  have  occurred  or  will  occur  in  the  future.   The  current  Annual  Allowable  Cut
(AAC) for the Kamloops Timber Supply Area is 4.4 million cubic metres per year as a result of the
high  volume  of  pine  beetle  killed  timber.   It  is  expected  that  this  high  level  of  cut  will  be

sustained for the next few years, and then drop to 1.8 million cubic metres per year by 2016.  As
a result of this high level of cut, there will be large tracts of land that will need to be replanted
throughout the Kamloops Timber Supply Area.  As the reforestation stage generally takes 10

years, this could provide a means for biosolids use for at least the next 20 years, if this option is
agreeable to the forestry industry.

If  this  option  is  to  be  pursued  further  the  forestry  companies  should  be  contacted  about  their
willingness to accept the Resort’s biosolids.  The responsibilities of each of the parties would also

need to be clarified and is likely to be set on an individual basis as a contract between Sun Peaks
and each landowner.  The acceptability of this option should also be reviewed with the BC MoE,
in recognition that the biosolids have not been through any pathogen reduction or stabilisation

process.  This may be important in this case, as there is the high possibility that the biosolids will
need to be applied to the surface without tilling.

4.1.3 Application to Disturbed Lands

Biosolids can be used to rehabilitate disturbed lands.  When rehabilitating an industrial site, the
aim is to restore the area to conditions representative of its original state, with the area being

revegetated after the biosolids applications have been completed.  As these sites are industrial in
nature,  they tend to be more isolated and have restrictions to  access by the public.   This  can
provide flexibility with regards to the biosolids applications.  There are several gravel pits in the

vicinity of Sun Peaks (Figure 4.2):
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Pit 1 – located at the north end of McGillivray Lake, approximately 14 km from the

Sun Peaks sewage treatment plant.  This is currently inactive, with some
rehabilitation being completed by Sun Peaks through the addition of top soils.

Pit 2 – located to the north east of Morrissey Lake in a clear cut area, approximately

15  km  from  the  Sun  Peaks  sewage  treatment  plant.   The  status  of  this  pit  is  not
known.

Pit 3 – located at kilometre 17 on the McGillivray Forestry Road, approximately 25 km
from the Sun Peaks sewage treatment plant.  This is an old pit and is thought to be

inactive.

Pit 4 - Bluebird gravel pit, located by Heffley Lake approximately 20 km to the west

of Sun Peaks.  This pit is owned and operated by the Peters family and is currently
active.

Pit 5 – located by McGillivray Lake.  This is a new pit and is actively being mined with

a projected life span of several years.  As reclamation will not be required for this pit
for at least 5 years, this site will not be considered further in this report.

In addition to the above gravel pits, there is an old feldspar quarry, located by kilometre 16 of
the McGillivray Forestry Road, in the vicinity of Eileen Lake.  All of the possible industrial

reclamation sites are outside the Sun Peaks recreational area, and would require negotiations to
be opened with the pit owners/operators.

It is also possible that the biosolids could be used to rehabilitate an area by the McGillivray Road,
approximately  5  -  10  km from the  sewage  treatment  plant.   This  is  not  strictly  an  area  which

requires rehabilitation due to industrial use, but due to the disturbed nature of this site.  The
disturbance has been the result of development activities, fire control and the McGillivray Fire

which occurred during the summer of 2003.  The primary area of focus would be within the Sun
Peaks development area.

The approximate costs for trucking the biosolids to Pits 1 to 4, the old feldspar quarry and the
McGillivray Road site  are outlined in  Table  4.3,  and are based on the current  solids  content  of
13% and a potential solids content of 20%.  These costs assume that Sun Peaks is to bear all

transportation costs, using a truck of 8 m3/load, for all sites.

If this option is to be pursued further, the following are recommended:

For  the  gravel  pits  and  old  feldspar  quarry,  negotiations  are  needed  with  the

landowners regarding the feasibility of the use of biosolids and the responsibilities of
each party.
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The acceptability of any of these options should also be reviewed with the BC MoE,

in recognition that the biosolids have not been through any pathogen reduction or
stabilisation process.

Table 4.3: Estimated Annual Trucking Costs – Land Reclamation

Site Cost at 13% Solids Cost at 20% Solids

Gravel Pit 1 $3,800 $2,500

Gravel Pit 2 $4,000 $2,600

Gravel Pit 3 $4,000 $2,600

Gravel Pit 4 - Bluebird $4,400 $2,900

Old feldspar quarry $4,100 $2,700

McGillivray Rehab Areas $2,800 $1,800

As with the agricultural land application option, this option will require a period of storage before
the biosolids can be used.  The acceptability of storage and management requirements need to

be considered.

4.2 On-site Processing

From the recent data, the Sun Peaks biosolids would be a Class B quality.  This is based on the
faecal coliform concentration, as the elements are all compliant with a Class A biosolids quality.

However, biosolids classification recognises a treatment process as well as analytical quality.
Although the biosolids meet a Class B quality, the Sun Peaks biosolids have not been treated for
vector attraction reduction or pathogens and, therefore, do not meet any treatment process

recognised under the OMRR.

To  comply  with  the  OMRR,  since  the  faecal  coliform  concentration  is  compliant  with  a  Class  B
product, the primary objective would be to add a process which would reduce vector attraction.
The main processes which are available for a Class B product are:

Digestion under mesophilic or ambient temperatures (aerobic or anaerobic);

Air dry the biosolids under ambient conditions;

Lime stabilisation; and

Composting (with lower temperatures being achieved, compared with a Class A
product).

For a Class A product to be achieved, a period of elevated temperature is required for enhanced
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pathogen destruction.  This could include thermophilic digestion, thermal drying, chemical
treatment which results in temperature elevations or composting under conditions which will

allow longer periods of temperature elevations to be achieved.  While the need to achieve
thermal treatment may require additional capital, operational and monitoring costs, achieving a

Class A product has the main benefit of limited restrictions with regards to its use.

The considerations for each of the process options are outlined below.

4.2.1 Anaerobic Digestion

This  is  one  of  the  oldest  forms  of  biosolids  treatment,  but  is  typically  used  in  larger  facilities.
During anaerobic digestion, the solids are biologically degraded to form methane and carbon

dioxide,  with  a  potential  energy  recovery  from the  methane  gas.   Due  to  the  need  to  exclude
oxygen,  anaerobic  digestion  requires  a  sealed  vessel,  and  the  management  of  the  biogas  will
require additional infrastructure.  Anaerobic digestion is often a net energy producer as a result

of the biogas production, even though energy is required for heating and mixing.  Excess gas is
either burnt off or converted into energy to heat local buildings.  Mesophilic anaerobic digestion

(i.e. around 35 oC) will be acceptable for a Class B biosolids, but elevated temperatures (at least
55 oC) will be required to meet Class A standards.  Heating to an elevated temperature can result
in an energy deficit, with supplementation of energy from a non-biogas source being required.

With the volume of biosolids that are produced from Sun Peaks, it is unlikely that sufficient
biogas would be produced to address the heating needs for a mesophilic or thermophilic

anaerobic digester.  This would result in increased operational costs, rather than the production
of an alternative energy source.  Therefore, it is recommended that this process not be

considered further in this case.

4.2.2 Aerobic Digestion

Aerobic digestion is a simple method by which stabilisation can be achieved, often using just an

aerated tank that is open to the atmosphere.  This form of digestion is not energy efficient,
requiring aeration and mixing for successful digestion to occur.  Under the OMRR, temperature is
not a critical concern for Class B biosolids, although it is likely that a building would be required if

this  process  was  to  be  implemented  at  Sun  Peaks.   The  duration  of  the  digestion  period  is
affected by the process temperature, with longer retention times being required for lower

temperatures.  This can affect the tank sizing and footprint.   However, elevated temperatures
(at  least  55 oC) are required for short periods of time to achieve a Class A biosolids under the
OMRR.  This is possible using an autothermal process, whereby heat produced is a natural factor

of the digestion process.  To achieve an autothermal aerobic digestion process, the solids must
be pre-thickened to between 4 and 6% solids content, with the digester being a sealed, insulated
vessel.  However, it is unlikely that the volume of biosolids produced by Sun Peaks would result
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in an autothermal process which is able to sustain itself.  Therefore, additional heating would be
required.

Once digestion is complete, the biosolids can be dewatered.  Solids which have been through an

aerobic digestion process can be dewatered and, depending on the process, can achieve up to
30% solids content.

The following should be considered before aerobic digestion is pursued further:

The footprint will need to include pre-thickening and aerobic digestion.  Additional

infrastructure will be needed if elevated temperatures are required.  To protect the
digestion process, the inclusion of a building, insulation and auxiliary heating also

need to be considered.

The ease of dewatering has conflicting opinions.  Some aerobically digested biosolids

are easy to dewater, others can be problematic.  In the case of difficulties, this can
often be overcome with increased polymer addition, which will have an impact on the

operational costs.

The greatest operational costs for aerobic digestion relate to aeration and mixing.
Additional costs will be incurred for heating, if this is required.  The process, though

simple to operate, is often avoided because of the high operational costs.

Mixing is important, to ensure that adequate contact is achieved.  Specific equipment

needs will have to be met.

The implementation of a thermophilic aerobic digestion process has clear benefits

with regards to the quality of biosolids produced (Class A biosolids, no application
restrictions for small volumes).  However, this would be costly to implement for Sun

Peaks.

4.2.3 Air Drying Under Ambient Conditions

Although  air  drying  is  a  mechanism of  dewatering,  rather  than  stabilisation,  it  is  a  recognised

process  under  the  OMRR by  which  vector  attraction  reduction  and  Class  B  pathogen  reduction
can be achieved for  biosolids.   The lack of  moisture will  result  in  the inactivation of  the micro-
organisms that are present in the biosolids.  The regulation does not stipulate a method by which

the drying is achieved.

The simplest form of air drying is to spread thin layers of sludge on beds of sand, allowing

moisture loss by drainage and evaporation.  As this is a form of dewatering, not treatment, liquid
sludge  with  a  very  low  solids  content  is  applied  to  the  sludge  beds.   Moisture  loss  is  climate
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dependent, with increased losses during freeze-thaw periods.  However, periods of rain and
snowfall will have a detrimental impact on the drying rate and dryness that is achieved.

Additional engineering can enhance the performance of drying beds.  This can include the use of
a vacuum system to draw the moisture through the sludge.

It is possible that this type of system can be used to dewater solids, but the extent of the final
water loss is dependent on a dry climate, rather than the moisture lost through drainage.  The

rate  of  evaporation  can  also  be  an  issue  once  a  dry  crust  forms  on  the  sludge.   The  crust
impedes moisture loss and will need to be broken up before further successful drying is possible.
This  is  one  of  the  main  drawbacks  of  using  drying  lagoons,  which  have  significant  depth

compared with a drying bed.

Although simple to operate, drying beds are not common, due to the large footprint and variable
moisture loss rates.  There are also concerns with the release of odours from drying beds.  The
potential odours can be intense and are difficult to control.  If this system was used at Sun

Peaks, there would be concerns with the drying rates during periods of rain (spring and fall) and
the snowy winter months.  The enhancement of moisture loss for the dewatered biosolids would
also  be  questionable.   It  is  advised  that  the  implementation  of  a  drying  bed  system  not  be

pursued further in this case.

4.2.4 Thermal Drying

Thermal drying (pelletization) of wastewater solids is the removal of water under high

temperature conditions, achieving a reduction in both weight and volume.  Typically, the solids
are dewatered first, to between 18 and 35% dry solids content.  Then the solids are transmitted

to the thermal drier, where the temperature of the wet solids is raised, either directly or
indirectly, so the water is driven off as a vapour.  The finished product is typically over 70% dry
solids.  Under these elevated temperatures, pathogen destruction is achieved, and would be

compliant with the OMRR for a Class A biosolids.  However, the OMRR indicates that a Class A
biosolids will require a dry solids content of  90% for vector attraction reduction to be achieved.

Therefore, vector attraction reduction is not achieved through reducing the organic content of
the final product, but by reducing the moisture content to a level where microbial activity is
inhibited.   The documentation on thermal  drying indicates  a  solids  content  typically  over  70%,

but  does  not  guarantee  that  this  will  achieve  the  OMRR  solids  content  requirements.   As  the
OMRR indicates that alternative vector attraction reduction processes are acceptable, the use of a
thermal drier will need to be reviewed with the BC Ministry of Environment for acceptability.  The

final product from a thermal drier has a significant nutrient value, for land application uses.

There are many different types of thermal driers available.  The most common types are direct
methods such as rotary drums, flash dryers and belt dryers, and indirect methods such as tray
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dryers, paddle, disc or auger dryers, and fluidized bed augers.  The thermal drying systems vary
considerably depending on the method by which the thermal energy is transferred to the solids

and the end product produced.  Due to the large variety of systems, levels of processing,
procurement methods and equipment differences, the capital costs for thermal drying systems

vary greatly.

In 2005, Metro Vancouver reviewed alternative technologies for biosolids management, and

examined the economics of thermal drying.  These costs were reviewed along with current cost
estimates from 3 thermal dryer manufacturers.  Based on these estimates, capital equipment
costs associated with thermal drying for Sun Peaks would be expected to range from

approximately  $345,000 to over  $1,000,000.   Typically,  operating and maintenance costs  for  a
thermal drying facility range from $100 to $400 per dry tonne.  Therefore, the operating and

maintenance costs for a facility the size of Sun Peaks would be expected to range from $4,000 to
$16,000  annually.   However,  the  costs  may  be  substantially  higher  than  this  range  when
considering the inefficiencies that are associated with the shut-down and start-up of a small

facility such as Sun Peaks that would not operate year-round.  Additionally, operational and
maintenance costs are highly dependant on the cost of fuel, which can account for up to 50% of
the total operating and maintenance cost.

As the finished product from the thermal drying process is nutrient-rich and Sun Peaks may be

able to offset a portion of the operating and maintenance costs by selling the dried product.  In
the 2005 GVRD review, the commercial value of the dried biosolids ranged from $0 to $50 per
dry tonne, with the uses being as fertilizers, concrete manufacture or as a fuel.  The commercial

value of the dried product will vary depending on the nutrient content, odour properties,
hardness and dust potential, and size and shape of the dried product.

Considerations for this option include the potential for dust explosions and fires in the dryer or
the product storage silos if oxygen levels are elevated.  However, current design measures for

modern thermal driers significantly reduce these hazards.  A qualified operating staff would be
required due to the complex equipment and maintenance requirements are typically high.  It is
anticipated that additional operating permits would be required, especially with regards to the

emissions.

The information presented above aims to provide a brief overview and cost implications with this
option.  There are many thermal drying processes on the market, some of which may be more
appropriate to meet the needs of Sun Peaks, compared with the generalisations presented above.

If this is to be pursued further, the following are recommended:

Determine the acceptability of this option under the OMRR.  There is flexibility under
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this regulation for accepting alternative processes which are not described directly in
the  regulation.   In  this  case,  the  alternative  process  must  be  approved  by  the  BC

MoE.

Determine if other permitting requirements, such as emissions, will need to be

authorised by the BC MoE.

Review a wider range of processes to identify options which are more applicable to

Sun Peaks.  Cost, footprint and operational considerations can then be determined
on a more specific basis.

4.2.5 Lime Stabilisation

An alkaline substance can be added to the biosolids, raising the pH of the solids to at least pH 12.
Although  any  alkaline  substance  can  be  used,  lime  is  the  most  common  choice,  being  readily
available, cost effective and relatively easy to handle.  Raising the pH creates an environment which

destroys  micro-organisms,  including  pathogens.   Under  the  OMRR,  a  Class  A  biosolids  can  be
produced by raising the pH above 12 and the temperature above 52 oC for 72 hours.  To create a

Class B biosolids, the pH must be > 12 for 2 hours, followed by a further 22 hours at a minimum of
11.5.  There is no temperature requirement for a Class B biosolids.

The increase in pH only destroys the micro-organisms that are present in the biosolids.  There is no
destruction of organic matter.  Therefore, there is still the potential for the biosolids to be

reinoculated with bacteria or fungi, resulting in biological activity.  This biological activity could result
in odours being produced.  Air drying of the resulting lime/biosolids mixture is a requirement under
the OMRR for  a  Class  A biosolids.   Lime can be applied to  liquid  or  dewatered biosolids,  with the

latter allowing more process flexibility and reducing concerns with scale formation, especially in the
dewatering equipment and pipework.

The following should be considered before this is pursued further:

The amount of lime required is between 80 to 300 kg of calcium hydroxide/tonne of
wastewater solids.  This would equate to between 24 and 90 tonnes per year, based

on the current biosolids production.  The amount of calcium hydroxide required
would decrease slightly if the solids content of the biosolids were to increase to 20%.
A supplier  in  Exshaw, Alberta  sells  hydrated lime (95% Ca(OH)2)  at  a  bulk  cost  of

$178.50/tonne.  The cost of hydrated lime would therefore be between $4,300 and
$16,000 per year, not including transportation.  The actual required addition rate
would need to be determined based on the characteristics of the Sun Peaks biosolids.

Trials should be completed if this option is to be pursued further.

Mixing is important, to ensure that adequate contact is achieved.  Specific equipment
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will be required.

Space will be required, but this can be limited to a mixing and contact area, moving

the biosolids to a storage area or off-site for application.  For a Class A product there
will be additional space requirements to allow drying to meet the minimum solids

content of 50%.

Odours  can  be  a  concern  with  some  biosolids  that  have  a  high  ammonia

concentration.  This is typical for solids that have been digested anaerobically, and is
not anticipated to be a concern for Sun Peaks.

Scale formation can be problematic when using lime for stabilisation.  The resulting

scale is very hard and difficult to manage.

The process requires the handling and storage of high pH materials.  Operator

contact and safety are to be addressed when developing a lime stabilisation process.

The application of a lime stabilised biosolids to land is often favoured for agricultural

purposes.  Lime is a standard substance used in farming and the application to acidic
soils will also provide a mechanism for soil rehabilitation and pH balancing.

The additional costs associated with capital improvements for lime stabilisation of the biosolids would
need to be examined in more detail if Sun Peaks chooses to pursue this option further.

4.2.6 Composting

Composting  is  a  cost  effective  and  environmentally  sound  alternative  for  the  stabilisation  of

sludge.  The process involves the aerobic decomposition of the organic wastes, resulting in the
production of heat which enhances the destruction of pathogenic micro-organisms.  The
composting process is not solely for biosolids but can incorporate other organic wastes which are

produced at the Resort.  These can include yard waste, wood chips from the trees affected by
pine beetle, food wastes and manures produced at the stables.  In the case of the woody waste,
these can also be used as a bulking agent to reduce the density of the composting material and

increase the circulation of air.  The bulking agent only partially degrades during the composting
process,  and can be removed by screening and reused if  desired.   At  a  minimum, the bulking

agent should be added in a 2:1 ratio to biosolids.  Based on the annual biosolids production of
195 m3 at 20% solids content, the annual bulking agent volume will  be approximately 390 m3.
For a wetter biosolids (e.g. at 13% solids content), more bulking agent will be required (e.g.

around 900 m3 /annum).

The composting process is recognised under the OMRR as a mechanism by which a high quality end

product can be developed from biosolids.  Compost which meets a Class A quality has no restrictions
on its use and distribution, due to the fact that the biosolids have been processed under elevated
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temperatures.   Compost  which  does  not  meet  these  temperature  requirements  or  has  higher
concentrations of faecal coliforms or elements is a Class B quality, and has restrictions on its use.

Therefore, there are clear benefits to producing a Class A compost.

Composting can be achieved by one of three types of processes:

Windrow composting, where the biosolids are mixed with a bulking agent and then

laid  out  in  large  piles.   These  are  turned  on  a  regular  basis  to  allow  air  to  be
incorporated  into  the  process.   This  is  the  simplest  form  of  composting,  and  will

require the greatest footprint of all of the three compost process options.  Sufficient
area is needed for the receipt of incoming material, mixing with the bulking agent,
windrow composting and curing which needs to allow access of equipment and

relocation of the piles, screening and storage of the final product.  Trials were
initiated  for  this  type  of  composting  at  Sun  Peaks,  with  land  constraints  being  the

greatest challenge.

Aerated  static  pile,  where  the  biosolids  mix  is  laid  over  a  network  of  pipes  which

incorporates air into the process by a blower or suction.  This can be a simple form
of composting, although the complexity can increase according to the technology
used.  This type of composting can be more efficient than the windrow process and,

consequently, has lower space requirements.  Trials were initiated for this type of
composting at Sun Peaks, using the old lagoon blower for forced aeration.  The initial
data from these trials showed potential for success, although underground pipework

from the blower would be needed to address freezing concerns during the winter
months.   Site  constraints  were  also  identified  as  one  of  the  potential  problems  for

developing this form of composting.  Although less space is needed than a windrow
process, the site footprint must be able to accommodate the receipt of incoming
material, mixing with the bulking agent, aerated static piles and curing, screening

and storage of the final product.

In-vessel  composting,  typically  a  more  complex  process  with  a  low  footprint  but

higher capital costs.  The composting occurs within a fully enclosed vessel, allowing
control of the process conditions, automation (and reduced operator time), odour
control and protection against the weather conditions.  The use of in-vessel

composting has two main advantages for Sun Peaks, in the ability to overcome site
constraints and the protection of the composting material against the extreme winter

conditions and rainfall events.

Based on the outcomes of the windrow composting trials, alternative composting processes

through  aerated  static  pile  or  in-vessel  would  be  recommended  if  this  method  of  biosolids
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processing is to be pursued further.  Two composting technologies have been reviewed below,
the Polflex/Ag Bag system and the aerated bin composting system.

The Polyflex/Ag Bag In-Vessel Composting System

This is supplied by Pacific Forage Bag Supply Ltd.  Active composting is completed in large tubular
bags, followed by curing in large piles or windrows.  The bag is filled with a mixture organic material

(in this case, biosolids and woodchips, although any organic matter can also be added) and is
attached to an aeration system, which consists  of  a  1/3 horsepower fan with timer.   The aerator

moves air through the material over a period of eight weeks.  No turning is required during this time.
After eight weeks, the composted material is removed from the bag and piled or windrowed for
approximately another 30 days (depending on the material) for final curing.

There are many benefits to this system, foremost of which is the fact that the Ag Bag provides a
controlled environment, eliminating issues such as odour, the release of leachate and vector

attraction.  In addition, this system is completely mobile, occupies a minimal footprint, and has low
capital and operating costs.  These advantages result in the Ag Bag option being feasible for Sun

Peaks.

The system requires  a  machine,  the CT-5,  to  fill  bags.   The CT-5 consists  of  a  2.7 m3 hopper,  a

hydraulic push to move material from the hopper into the bag, housing for the perforated air tube
which moves into the bag at the same time as the material, a gas or diesel motor, hydraulic brakes
and a hitch for easy transportability.  Each bag is approximately 1.5 m in diameter and 60 m long,

allowing the composting of approximately 150 m3 of material.  If space is limiting, the bag can be
modified to allow lengths in the order of 30 m.

At  20%  solids  content,  195  m3 of  biosolids  are  produced  annually  at  Sun  Peaks.   Based  on  the
assumption that a mixing ratio of 2:1 or 3:1 for bulking agent to biosolids is acceptable for this

process, this would equate to an annual incoming volume between 585 and 780 m3.  As each Ag
Bag holds approximately 150 m3 of material, up to 6 bags would be required annually.  Based on the

annual biosolids production, the capacity of each bag and the time requirement for the composing
process, two bags would be present on site at any given time.  As each bag and aeration system
occupies an area of 65 m long by 2.5 m wide (160 m2) approximately 320 m2 would be needed to

accommodate the area needed for active composting.  Each bag can only be used once.  Additional
area would be needed to accommodate the curing phase.   As  it  is  likely  that  the curing compost
would require protection from rain and snow, covering is advised.  This could be in the form of a

“coverall” framework with lockblocks.  The area would need to be sufficient to accommodate turning
of the stockpiled piles using a front end loader and may need to provide for leachate protection.

The costs for the Polyflex/Ag Bag system are summarised in Table 4.4.  The costs associated with
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the curing area will need to be determined, but are estimated to be in the range of $50,000.

Table 4.4: Cost Estimates – Polyflex/Ag Bag In-vessel Process

Description of Equipment
#

required
Unit
Cost

Total Cost

CT – 5 machine 1 $52,000 $52,000

One in-vessel composter (includes bag, adjustable

vents, vent tool, 60 m perforated pipe, 60 m solid pipe,
masterseal, tape)

6 per year $535 $3,210/year

1/3 horsepower fan with timer (1 fan will aerate 2
bags)

1 $1,000 $1,000

Aerated Bin Composting System

This  is  supplied  by  Transform  Compost  Systems  Ltd.   Composting  is  achieved  in  four  aerated
concrete bins that are approximately 2.5 m wide by 3 m long.  Each bin has an aerated floor and a

separate blower system with timer  and temperature feedback.   The aeration is  controlled using a
computer  system which  also  serves  as  a  data  logger  for  pathogen  reduction  reporting  purposes.
The active composting process takes approximately 28 days.

The incoming material is mixed using an Enviroprocessor 300 vertical auger mixer, before being

loaded into an aerated concrete bin to a depth of 2.5 m.  Approximately 20 to 30 cm of compost
overs (from screening) are added to the top of the composting material for a biofilter.  The material
is then aerated for 14 days before being moved to a second aerated bin for a further 14 day period.

After  this,  the  material  is  moved  to  a  third  aerated  bin  for  a  period  of  28  days.   The  active
composting process is deemed to be complete after this period of time, and the material is moved
into a separate curing/storage facility.

As the active composting phase is  housed in  a  building,  this  minimises the odour  production and

controls leachate.  One advantage to the aerated bin composting system is that the bin size can be
doubled for no additional equipment costs.  However, as the smallest equipment has the capacity to
compost  at  least  four  times volumes produced at  Sun Peaks,  consideration should be made as to

incorporating other organic wastes.  This could include food wastes and manures.

The key components of this system are:

One EnviroProcessor 300 vertical auger mixer for grinding and blending the

biosolids/bulking agent.

Four aerated concrete bins for active composting.  Each bin is approximately 2.5 m
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wide, 3 m long and 2.5 m high.

An aeration system consisting of positive aeration in the concrete floor of the bins.

Computer control of aeration system to maintain temperatures required for pathogen

kill.

A full leachate collection system to collect any excess moisture from the composting

material.

A screening system.

The estimated costs for this option are approximately $200,000 for the equipment (EnviroProcessor
mixer, conveying equipment and aeration system).  Capital costs for the building and the concrete

will  be approximately $260,000.  However, this estimate can vary depending on local construction
costs, size of building, etc.

4.2.5.1 Additional Considerations for Composting

The OMRR indicates the requirements for a compost site.  These requirements include:

The completion of an environmental impact study and closure plan;

Management of leachate, which could include collection of leachate and the

prevention of leachate production through the use of covers to control the effects of
snow and rainfall;

Setbacks from water courses and neighbouring properties;

Site management for odour control;

Personnel training.

One of the greatest constraints for developing a composting facility at Sun Peaks is the available

area.  The use of an in-vessel system would help to address site constraints, such as available
area, topography and drainage channels.  The storage of material during the curing phase or

after screening would still need to be addressed.

Monitoring is required to document that the compost process has met the conditions required

under the OMRR.  Monitoring is required for:

Length of composting duration;

Daily temperature measurements; and

Quality of the end product (bacteriological and element content).
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Due to the higher reaction rates associated with the aerated static pile and in-vessel processes,

the windrow process has the highest monitoring requirements.

The  technologies  outlined  above  represent  two  viable  methods  by  which  composting  can  be
developed  at  Sun  Peaks.   A  review  of  the  site  availability  and  footprint  is  recommended  if
composting is to be considered further at Sun Peaks.  The potential to incorporate other organic

wastes should also be considered,  as  it  is  recognised that  Sun Peaks does not  produce a high
annual volume of biosolids.  If composting is pursued at Sun Peaks, the process will need to be
registered under the OMRR, and supporting documentation developed.

4.3 Off-site Processing

There are a limited number of operations which will accept biosolids for processing, the primary
aim being for the resulting material to be sold as a soil enhancer or growing medium.  The
responsibility for processing and the production of a quality product lies with the processor, not

the biosolids producer.  Therefore, it is the producer that needs to ensure that all legislative
requirements are met.  Under the OMRR, there are no restrictions for a Class B biosolids to be
distributed to a composting site.  There may be restrictions for biosolids products which have not

met a Class B standard in terms of process requirements (as in the case of Sun Peaks), but if this
is acceptable to the processor, agreement as to the management of the material can be

developed with the BC MoE.

It  is  also  possible  that  there  may  be  the  opportunity  to  process  the  Sun  Peaks  biosolids  at  a

TNRD compost facility.  The TNRD is currently completing a Solid Waste Management Plan, which
addresses the production and management of  solid  wastes within  the regional  district.   One of

the directions which have been set by this plan is the development of compost centres.  This is
still  in  the  early  stages,  but  is  likely  to  be  in  the  form  of  a  limited  number  of  sub-regional
composting sites throughout the TNRD.  Areas which have been identified are Clearwater (at the

transfer station), Barriere (on the site of the old Tolko mill), Chase and Cache Creek.

The sites are still to be determined, and may include newly developed locations or the siting of

the facilities on the closed sections of a landfill.  It is possible that the Heffley Creek landfill may
be one of these sites in the future, but this is currently not one of the highest possibilities on the

TNRD list.

The timing of the development of such facilities is also uncertain.  The current schedule identifies

a facility in Chase in approximately 2 years time, with the Barriere facility being developed in 5
years, and the Clearwater facility in 10 years.  As this is still in the very early stages, the concept
of  a  tipping fee has not  been discussed by the TNRD.  A preferred solids  content  has also not
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been identified by the TNRD.

An alternative option would be for the biosolids to be trucked to the Regional Biosolids
Composting Centre, operated by the Cities of Kelowna and Vernon.  This facility is located

approximately 5 km to the south of Vernon and processes the biosolids from other communities.
The requirements for material to be accepted at this site are: approximate solids content of 20%,
no foreign matter and an element content which will not compromise the quality of the Ogogrow

product.  The element content is summarised in Table 4.5, and is a higher quality than a Class A
biosolids, as that defined in the OMRR.  Based on the data from a single grab sample, the Sun
Peaks biosolids exceeds the Vernon/Kelowna quality requirements for copper, molybdenum,

selenium and zinc.  However, there is the slight possibility that this may be waived, based on the
very  small  contribution  of  the  Sun  Peaks  biosolids  to  the  material  which  is  processed  at  the

Vernon/Kelowna facility.

Table 4.5: Biosolids Quality Summary

Element Concentration (µg/g dry wt)
Parameter

Kelowna Requirements Sun Peaks Quality

Arsenic 6 < 0.2

Cadmium 2 0.72

Chromium 200 14.2

Cobalt 4 3.6

Copper 600 712

Lead 50 11.6

Mercury 5 0.286

Molybdenum 7 9.22

Nickel 60 16.8

Selenium 2 5.3

Zinc 350 582

In addition, there are tipping fees for the Vernon/Kelowna facility.  These fees are reviewed on a
regular  basis  and aim to ensure that  the tipping fees cover  the full  costs  for  the processing of
their biosolids.  The current tipping fee is $95/tonne, which would equate to approximately

$18,500/annum for Sun Peaks, not including transportation or any pre-tipping monitoring costs.
The Vernon/Kelowna facility has currently reached capacity, but will be expanding in the future to

accommodate incoming biosolids from other communities.  The City of Kelowna has indicated
that  their  primary  focus  would  be  to  receive  biosolids  from  the  Okanagan  Valley,  rather  than
accept this material from elsewhere.  In addition, there will be further costs associated with total

solids sampling and quality analysis.  Based on the mandate of the Vernon/Kelowna facility and
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the quality of the Sun Peaks biosolids, it seems unlikely that this option will be available to Sun
Peaks.

The approximate costs for trucking the biosolids to an off-site processing centre are outlined in

Table 4.6.  These costs include the tipping fee, which is assumed to be $90/tonne for the future
TNRD facilities.  These costs assume that Sun Peaks is to bear all  transportation costs, using a
truck capacity of 8 m3/load, for all sites.

Table 4.6: Estimated Annual Costs – Off-Site Processing

Site Cost at 13% Solids Cost at 20% Solids

Clearwater $38,800 $25,200

Barriere $34,800 $22,600

Chase $33,800 $22,000

Cache Creek $39,600 $25,700

Kelowna/Vernon N/A $28,000

Walhachin $38,300 $24,900

4.4 On-Site Disposal

There is the possibility that the biosolids can be disposed on site.  This option recognises that the
Sun Peaks facility produces a low annual volume of biosolids.  Such a low volume may allow on-
site  management  opportunities  such  as  disposal.   One  suitable  area  is  adjacent  to  McGillivray

Road,  which is  approximately  5 to  10 km from the sewage treatment  plant.   While  this  option
would present the lowest trucking costs, no tipping fee and would have a very low operator
requirement, the following need to be addressed for this to be viable:

The  actual  available  area  is  unknown,  and  would  need  to  be  assessed.   However,

based on the annual production of biosolids at Sun Peaks, it is reasonable to assume
that this area could serve Sun Peaks for several years.

The disposal sites would need to be contained, stable and away from water courses,
drainage  channels  and  public  areas.   With  the  steep  slopes  and  gullies  which  are

commonly found in the landscape around Sun Peaks, there may be restrictions on
site suitability and the amount of area which can be utilised.

Aquifer protection is one of the key environmental considerations for the Sun Peaks

area, with the reliance on the drinking water supply being groundwater.  Any site
which is identified would need to be assessed to ensure that there is no potential for

groundwater contamination.  With the steep slopes, possible disposal areas may be
limited to the valley bottom, which could be vulnerable to aquifer contamination.
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The  current  biosolids  have  a  moisture  content  of  87%,  although  this  could  be

increased  to  80%  with  the  new  centrifuge.   Leachate  would  be  a  concern  with  a
moisture  content  of  87%,  but  less  of  a  concern  for  a  moisture  content  of  80%.
Leachate containment and management would be required.  In addition, the

presence of water will also reduce the available space in a disposal area.  Therefore,
drier biosolids are preferred, which may need a change in the dewatering process.

The Sun Peaks biosolids are biologically active and, therefore, have a high odour

potential.  Odour control would likely be required, for example, through site location
and covering with wood chips/soils.

Additional precautions will also be required in snow conditions.  With the heavy
snowfall for this area, seasonal storage may be required, only allowing access to the

disposal area during the warmer months.

The requirements from the BC MoE are uncertain for this option.  It is possible that

this would be authorised through the issue of a permit.  The conditions of this permit
should be discussed with the BC MoE, along with any further requirements (e.g.

environmental impact study, operating and closure plans etc.).

The annual costs for trucking have been estimated based on a capacity of 8 m3/load.  For a solids

content of 13%, this would equate to $2,800/annum.  For a solids content of 20%, this would
equate to $1,800/annum.  The full cost of this option is difficult to determine at this stage,
through the need to assess land preparation, monitoring, and daily operation and closure

requirements.  It is also possible that there may be the requirement to install monitoring wells,
depending on the proximity of the site to the Resort’s aquifer.

4.5 Transportation to Landfill

4.5.1 Landfill Disposal

Most of the landfills in the area are under the jurisdiction of the TNRD, with the nearest landfill

being at Heffley Creek, located approximately 28 km away from Sun Peaks.  One of the directions
from the TNRD Solid Waste Management Plan is that no sewage sludges are to be accepted at
the TNRD landfills.  This direction is in recognition of the beneficial properties of this material,

and  the  need  to  focus  producers  into  developing  reuse  opportunities  instead  of  disposal.   The
need  to  conserve  landfill  space  is  also  one  of  the  primary  concerns  for  the  TNRD.   Receiving

biosolids at the landfill sites would be a backward step in the management of District’s landfills.
Therefore, disposal of the Sun Peaks biosolids to a TNRD landfill is not an option.

The  landfill  at  Kamloops  is  owned  and  operated  by  the  City  of  Kamloops  and  is  outside  the



Wastewater Residuals Management Plan
Final Report

Page 31
1718.0015.01 / August 2008
U:\Projects_KAM\1718\0015\01\R-Reports-Studies-Documents\Final\2008-08-11 REP-biosolids managment final.doc

Sun Peaks Utilities Co. Ltd.

jurisdiction of the TNRD.  This landfill is able to accept small amounts of dewatered biosolids,
with a tipping fee currently set at $25/wet tonne.  This landfill has a projected operational life of

50 years.  The estimated annual costs with this option are summarised in Table 4.7, again based
on using a truck of 8 m3/load.  The costs have been estimated based on a solids content of both

13% and 20%.

Table 4.7: Estimated Annual Trucking Costs – Disposal to Kamloops Landfill

Item Cost at 13% Solids Cost at 20% Solids

Trucking Costs $7,700 $5,000

Tipping Fees $7,500 $4,900

Total $15,200 $9,900

4.5.2 Landfill Reuse

The reuse of biosolids as daily or intermediate cover is not possible for the landfills operated by

the TNRD or  Kamloops.   However,  the TNRD would be interested in  using biosolids  for  landfill
closure.  This may be for full closure or the closure of certain sections.  However, there is a long
time lag before biosolids would be required at these sites, and there is no intermediate storage

option for the biosolids at the site before the closure plans are enacted.  The most recent
closures  at  the  TNRD landfills  have  used  a  Class  A  biosolids  from Metro  Vancouver.   As  these
closures  have  been  successful,  it  is  likely  that  this  type  of  biosolids  will  be  used  again  in  the

future, in preference to the Class B biosolids which is commonly available at the smaller sewage
treatment plants found in the Interior BC.

Therefore,  based  on  the  above  information,  the  reuse  of  biosolids  at  landfill  sites  is  not
recommended for Sun Peaks.

4.6 Gasification and Incineration

Gasification and incineration are the burning of organic material under very high temperatures.
In  both  cases,  the  organic  material  is  converted  to  carbon  dioxide  and  water  vapour.   The
remaining ash represents a fraction of the incoming material and is inorganic in nature.  The ash

can be used in the construction industry.  Gasification occurs under higher temperatures than
incineration, and includes a process by which the released gases can be converted into energy
(namely electricity).  This allows an energy recovery for the gasification process.  Incineration

and gasification do not just relate to the management of biosolids, but can also incorporate other
wastes which are produced at the Resort, including waste wood and food.  Due to the benefits

associated  with  the  gasification  process,  this  will  be  the  primary  focus  of  this  section  of  the
report.
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4.6.1 On-Site Gasification

The MaxWest Biosolids Gasification System converts biosolids and/or other wastes (municipal
solid waste, agricultural waste, wood waste, waste plastics) into usable thermal energy through a

patented, proprietary gasification/thermal oxidation process developed by Westwood Energy
Systems of Kamloops, BC.  Disposing of biosolids by gasification significantly reduces the
transportation costs associated with disposal or land application and converts waste materials

into renewable energy.  Inert, mineralized residual ash is produced as a by-product of the
gasification process.  The quantity of ash produced is dependent on the fuel type, and typically

ranges from 10 to 30% of the original waste material used.

MaxWest  designs,  builds,  owns  and  operates  gasification  plants.   MaxWest  leases  land  from

clients  for  the  installation  of  the  gasification  facilities.   Typically,  the  area  required  for  a
gasification facility is approximately 230 m2.   MaxWest  will  accept  biosolids  from a  client  for  a
tipping  fee,  and  then  sells  the  thermal  energy  produced  by  the  facility  back  to  the  client  at  a

discounted rate.   This  tipping fee is  nominal  if  the client  is  able  to  purchase all  of  the thermal
energy produced at the facility.  Each facility manufactured by MaxWest is engineered for specific

customer requirements.  The type of gasification facility suitable for Sun Peaks would depend on
the composition, quantity, type and blend of the fuel supply, as well as the desired quality and
grade of thermal energy produced.

Biosolids are accepted into the gasification system at approximately 15% solids.  The smallest
gasification system manufactured currently requires a minimum biosolids volume of 0.32 tonnes

per  hour.   To operate the facility  continuously,  this  equates to  2,800 tonnes per  year.   As  Sun
Peaks currently produces only 300 tonnes of dewatered biosolids per year (at 13% solids

content), approximately 2,500 tonnes of other waste material would need to be supplied to the
facility in order for this option to be feasible.  Other sources of waste material could include wood
waste or municipal solid waste.

The potential benefits of this option are summarised below:

Other  wastes  from  the  area  could  also  be  diverted  to  a  gasification  facility.   This

could include the waste wood which is produced from the Sun Peaks area (e.g. as a
result of pine beetle kill), locally-produced garbage and trucked garbage from the
TNRD.

Biosolids have a high moisture content which reduces the calorific value of this type
of organic material.  The incorporation of other wastes with lower moisture content

will result in an overall increase in the calorific value of the gasifier feed.

The gasification process will produce energy and heat which can be utilised locally.
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The energy (as electricity) can be used to provide power for the Resort or could be

sold back to BC Hydro.  The production of electricity could be used to “peak shave”,
which could result in a significant reduction in the Resort’s electricity bill.

The heat produced as a result of the gasification process can be used elsewhere in

the Resort, e.g. for heating buildings, sewage treatment plant operations and
industrial operations.

Public perception – local residents have indicated that their preference is to develop
a process to manage the biosolids at Sun Peaks, rather than the reliance on off-site

resources.

This option has the potential to provide an environmentally sustainable method by

which biosolids and organic wastes can be managed.  Environmental stewardship is
one of the central themes throughout the Resort, with the most recent award being
to the Delta Hotel for garbage separation.

The concept of an on-site gasification unit has the high potential for success.  The additional

sources  of  fuel  and  volumes  need  to  be  confirmed.   This  could  include  discussions  with  the
TNRD.  The timing of operation (seasonal versus year-round) should also be confirmed along
with discussions with the BC Ministry of Environment regarding any air quality concerns.  If

seasonal operation is the only viable option, storage of gasification materials, including the
biosolids, will need to be addressed.

4.6.2 Off-Site Gasification

There are two mills in the Sun Peaks area that have co-generation facilities on site: the Tolko Mill
at Heffley Creek and the Domtar Pulp Mill at Kamloops.  Both were approached to determine if it
was feasible for biosolids from Sun Peaks to be processed at these facilities.

The  Tolko  Mill  is  the  closest  facility  to  Sun  Peaks.   This  is  a  small  facility  which  processes  the

waste chips at the site.  Due to the volume of chips which are produced and the small size of the
facility, Tolko is not willing to pursue accepting other wastes at this time.

The co-generation facility at the Domtar Pulp Mill (Kamloops) is a large facility which burns wood
waste to produce energy.  This facility handles about 300,000 dry metric tonnes each year.  As a

comparison,  it  is  estimated  that  Sun  Peaks  produces  approximately  39  dry  metric  tonnes  of
biosolids each year.  On a dry weight basis, the Sun Peaks contribution would be approximately
0.013% of the annual volume handled by Domtar.  Therefore, the contribution by Sun Peaks is

minor.
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Domtar would be open to discussion with Sun Peaks regarding the receipt of the biosolids, with
the initial comments being raised:

The current wood wastes are around 50% solids content.  The solids/moisture ratio

is critical in the success of the process, with supplemental energy through natural
gas being required if the moisture content is too high.  The need for supplemental
energy results in an inefficient process and Domtar would be reluctant to accept any

wastes which would contribute to these energy inefficiencies.  Therefore, the
biosolids  from  Sun  Peaks  would  need  to  have  a  minimum  solids  content  of  50%,

which  would  be  equivalent  to  that  found  in  the  typical  wood  wastes  which  are
handled.  There will also be the requirement to establish the heat value of the
biosolids.

The biosolids has to be organic in nature with no foreign matter present.  Domtar are
concerned with regards to waste products which would cause emission problems.

Trucking costs are to be covered by the producer, not Domtar.  There has been no
consideration of a tipping fee at this stage.

There would be the need to address any process upgrades and handling concerns at
the  Domtar  relating  to  mixing  of  the  biosolids  and  augering  the  material  into  the

cogeneration plant.  If upgrades are needed, at the very minimum, a cost share
agreement should be expected.

The potential costs associated with this option are outlined in Table 4.8, below. These costs are
based on a trucking volume of 8 m3, and have taken the following scenarios into consideration:

Scenario  1  –  Domtar  is  willing  to  accept  the  biosolids  from  Sun  Peaks  at  a  solids

content of 20% (195 m3/annum);

Scenario  2  –  The  solids  content  must  be  at  least  50%,  and  this  is  achieved  by

additional dewatering (98 m3/annum);

Scenario 3 – The solids content must be at least 50%, and this is achieved by mixing
the  biosolids  with  wood  chips.   It  is  assumed  that  the  solids  content  of  the  wood

chips  is  approximately  50%, which equates to  a  75:1 wood chips  to  biosolids  mix.
This is a high ratio due to the addition of both solids and moisture when wood chips

are mixed to the biosolids, and equates to an annual volume of 15,000 m3 as both
wood chips and biosolids.

No tipping fees or costs to upgrade have been considered at this time.
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Table 4.8: Estimated Annual Costs – Transportation to Domtar

Scenario Annual Volume (m3) Trucking Costs

Scenario #1 195 $5,026

Scenario #2 98 $2,526

Scenario #3 15,000 $386,632

4.7 Other Industrial Reuse Options

Aside from co-generation, there are limited industrial uses for dewatered biosolids, with the focus

being the moisture content and elements that are important for the industrial use.  One example
of a potential industrial use is the manufacture of cement, with the nearest facility being LaFarge,

to the east of Kamloops.

The LaFarge cement facility would be primarily interested in utilizing dried biosolids as a fuel for

their kiln, rather than using the dewatered biosolids as an ingredient in the manufacture of
cement.  The LaFarge facility utilizes a variety of fuels for energy sources, and would be open to
discussion with Sun Peaks regarding the receipt of the biosolids, with the initial comments being

raised:

The biosolids  would need to be dried to  at  least  90% solids  before they would be

considered an acceptable fuel.  Anything less than this is difficult to burn and would
have an odour potential.

If Sun Peaks were to thermally dry the biosolids to achieve 90% solids content, this

would result in approximately 40 m3 of dried biosolids per year.  This amount is
minimal in comparison with the volume of fuel consumed annually at LaFarge.  As a

result, LaFarge is open to considering the incorporation of this amount of biosolids
into their fuel stream.

Trucking costs are to be covered by the producer, not LaFarge.  There has been no

consideration of a tipping fee at this stage.

The  potential  cost  associated  with  trucking  the  biosolids  to  the  LaFarge  cement  facility  are
approximately $1,200 per year.  This cost is based on a trucking volume of 8 m3, and has taken

into consideration that the biosolids would need to be dried to 90% solids.  The regulatory needs
for this option would not lie with the biosolids producer (i.e. Sun Peaks), but with the industry,
which would have an operations permit to control all emissions.

There are cost implications for Sun Peaks to dry the biosolids to 90% solids content.  Therefore,
this option is not recommended.
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4.8 Miscellaneous Off-site Reuse Options

The value of biosolids products are fully recognised.  Nature’s Gold is a product that is produced

locally  from  Class  A  biosolids  and  compost.   These  biosolids  products  are  blended  with  other
materials to produce a soil amendment or to make a growing medium.  These are then sold for

public use.  The producer of Nature’s Gold would be interested in receiving the Sun Peaks
biosolids,  on the proviso that  they have been processed to a  Class  A quality.   This  will  require
treatment for pathogens and vector attraction reduction.  There is the potential for some cost

recovery for  Sun Peaks,  but  as  the Nature’s  Gold producer  covers  the trucking costs,  this  does
not always apply.

If Sun Peaks is required to undertake additional treatment to produce a biosolids product which is
not subject to access restrictions, it would be more beneficial to use within the Resort boundary.

Therefore, this option is not recommended.
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5.0 SUMMARY AND RECOMMENDATIONS

The options which are potentially viable are summarised in Table 5.1.  The options which are not
recommended at Sun Peaks include: on-site processing by anaerobic digestion, autothermal

aerobic digestion, air-drying, landfilling at a site managed by the TNRD, reuse at a landfill,
gasification at the Heffley Creek Tolko mill, reuse at LaFarge or at a facility such as Nature’s Gold.

Table 5.1: Biosolids Options Cost Implications and Considerations

Option Cost Implications Other Considerations

Land application
(agriculture, forestry or

disturbed lands)

Development of land application
plan.
Trucking to application site.
Application to land.
Monitoring.
Storage facility.
Odour management.
Potential need to add treatment.

Many potential lands in vicinity of
Sun Peaks.
Untreated biosolids may not be
acceptable to land-owner or BC
MoE.
Need clear outline of
responsibilities for actions and
costs.
Address application windows and
the need for storage.
Determine acceptability of not
tilling for some applications.
May require treatment before this
option is acceptable.
Need to determine level of
interest with receivers.

Mesophilic aerobic digestion Costs associated with additional
infrastructure – tank, aeration etc.
Increased operational costs
through use of blowers, heating,
etc.
End product still subject to other
reuse costs such as land
application.

Should meet Class B biosolids
quality.
Low temperature so product still
subject to access restrictions.
Footprint of infrastructure to be
determined.
May encounter difficulties in
dewatering digested biosolids.
May require additional heat in
winter to meet OMRR
temperatures.

Thermal drying Capital costs associated with
drying equipment and building.
Increased operational and
maintenance costs due to energy
consumption (may be offset if
product is used as a fuel).
Monitoring requirements.

Small footprint associated with
drying facility.
Finished product may have
commercial value or may be used
as a fuel to reduce energy costs.
Confirm acceptability under
OMRR.
Confirm BC MoE permit
requirements.
Current biosolids volume may be
insufficient for option to be
viable.
Qualified staff required to
operate the facility.
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Table 5.1: Biosolids Options Cost Implications and Considerations continued…

Option Cost Implications Other Considerations

Lime stabilization Additional infrastructure – mixing
equipment, building.
Purchase of lime.
If Class B, product still subject to
other reuse costs such as land
application.

Footprint will include a mixing
and contact area.
Class A product possible
depending on process.
Odour management may be
required.
Need to ensure adequate mixing.
End product has reuse options.
Trials required to determine
suitability.

Composting Preparation of an environmental
impact study and operational
documents for registration under
OMRR.
Capital expenses for equipment
and infrastructure.
Increased operational costs due to
equipment operation and energy
requirements.
Monitoring requirements

Class A product possible.
Class A product has commercial
value.  Class B product will
require land application plans for
reuse.
Can incorporate other organic
wastes.
Footprint needs to be assessed
for chosen process.
Simple windrowing likely
unsuitable in this case.
Environmental management
needed, especially for odours and
leachate.
Requires staff training.

Off-site processing Trucking to processing sites.
Tipping fees.
Monitoring costs to prove
compliance with processor.

Legislative requirements would
be the responsibility of the
processor.
Need to comply with the
requirements of the processor.
Direction needed for TNRD
opportunities.
Vernon/Kelowna facility unlikely
to accept Sun Peaks’ biosolids.

On-site disposal Trucking to disposal sites.
Site preparation and management.
Monitoring.

Need to identify sites.
Need to develop management to
protect the environment.
Identify management under snow
conditions.
Determine acceptability to BC
MoE and permitting
requirements.

Transportation to Kamloops’

Landfill
Trucking to landfill
Tipping fees

Reliant on continued acceptance
at Kamloops.
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Table 5.1: Biosolids Options Cost Implications and Considerations continued…

Option Cost Implications Other Considerations

On-site thermal re-use

(gasification)
No capital or operational costs as
this would be a Build-Own-
Operate facility.
A tipping fee would be
implemented if Sun Peaks is
unable to purchase all of the
thermal energy produced by the
facility.
May incur trucking fees,
depending on location.

Sun Peaks’ biosolids volume
insufficient for operation –
additional waste required.
Agreements with TNRD are likely
needed to make this option
viable.
Permitting required by the BC
MoE for emissions would be the
responsibility of the facility
owner.
Land would have to be leased to
the facility owner.

Off-site thermal re-use Trucking to Domtar.
Potential cost-sharing agreement
if upgrades are required to accept
biosolids.
Tipping fee may be implemented.
Costs to produce 50% solids
content.

May need a high solids content
before acceptable.
Need to ensure no foreign matter.
Need to determine calorific value
of the biosolids.
Further evaluation possible after
discussions with Domtar.

As the remaining options are both numerous and varied, they were reviewed with Sun Peaks
Utilities Co. Ltd. regarding their feasibility.  Two preferred options were identified: composting
using  the  Polyflex/Ag  Bag  process  and  on-site  energy  generation  by  gasification.   These  two

options should be reviewed to a greater depth, to fully determine their viability in providing for
both long and short-term opportunities for Sun Peaks.  Input regarding these options should be

sought from the BC Ministry of Environment.




