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EXECUTIVE SUMMARY 
 
The British Columbia Ministry of Environment Lands and Parks has developed a strategy to 
clean up municipal liquid waste through the development of Liquid Waste Management Plans 
(LWMP). These plans address municipal sewage, sewer overflows, stormwater runoff, septic 
tank contents, sewage treatment plant sludge (biosolids), and other municipal liquid wastes 
detrimental to the environment. 
 
This document presents the findings of Stage 1 of the LWMP process for the District of Powell 
River.  It describes the generation, collection, treatment, and disposal of liquid wastes and 
biosolids within the District, and reviews options to enable the District to address its 
infrastructure needs and protect the environment and health of its residents over the next twenty 
years. 
 
Community Description 
 
The District of Powell River is located within the Region of Powell River on the coast of British 
Columbia, approximately 145 km north of Vancouver, and is comprised of four distinct 
community areas:  Westview; Townsite; Cranberry; and Wildwood.  Industry, trade and services, 
and public service are the three main sources of employment in the area.  
 
Sewer Collection System 
 
The District of Powell River sewer system consists of three catchment areas: 1) Westview; 2) 
Townsite (which includes Cranberry); and 3) Wildwood.  Most of the sewer pipe in each area is 
made of vitrified clay. 
 
Excessive inflow and infiltration (I&I) is a serious problem in the Westview collection system.  
One third of the sewer lines are in poor condition and require immediate attention, and many of 
the manholes were installed without concrete bases giving rise to high levels of I&I.   A 
considerable amount of effort has been expended in recent years by the District to investigate 
and remediate I&I problems.  This includes manhole rehabilitation (annual expenditure since 
1994 of about  $60,000) which is anticipated due to be completed by 2005, smoke testing to 
identify cross-connections with house drains and others with catch basins contributing to the I&I 
problem, and a flow monitoring program.  The District hopes to eliminate the cross-connection 
problems by the end of 2002, and has applied for Canada/B.C. Infrastructure Grant to help fund 
the work. 
 
The Townsite sewer collection system was originally combined, but today about 60% of the 
storm water is directed elsewhere.  Approximately 90% of house storm drain systems are 
connected to the sanitary sewer system in the Townsite area.  The Cranberry sewers are separate.   
Some of the manholes in Townsite and Cranberry catchment areas have been rehabilitated in 
conjunction with the work carried out on the Westview system.   There have been no 
infiltration/inflow studies done in the Townsite or Cranberry catchment areas. 

NovaTec Consultants Inc.  Page i 



District of Powell River May 24, 2001 
Liquid Waste Management Plan - Stage 1 Report File: 1604.01 
 

No sewer condition or infiltration/inflow assessment work has been done within the Wildwood 
sewage collections system.  Septage collected from within the municipality and the surrounding 
Regional District is discharged into the Wildwood lagoon for treatment.  
 
With the exception of the Westview pump station which was recently upgraded with the 
Westview treatment plant, most of the pump stations within the Powell River system require 
significant improvements including replacement of aging pumps, severely corroded pipe, control 
panels, and antiquated monitoring equipment.   
 
Sewage flows during 1999 for each of the three collection systems are summarized for use in 
comparing treatment options including average dry weather, and maximum daily flows.  The 
average dry weather flow for the Westview, Townsite, and Wildwood catchments is 529 L/cap/d, 
809 L/cap/d, and 439 L/cap/d, respectively.   The maximum daily flow for the Westview, 
Townsite, and Wildwood catchments is estimated as 19,000 m3/d, 9,000 m3/d, and 3,000 m3/d, 
respectively. 
 
Sewage Treatment Plants 
 
Westview 
 
The existing Westview treatment plant includes influent screening, fine screening for flows 
bypassed around secondary treatment, secondary treatment of the remaining flows using the 
Zimpro process, and UV disinfection of the effluent from the Zimpro process.  Biological solids 
are dewatered using a rotary press with the addition of wood pellets, and are hauled to Evansdale 
Farm for composting. 
 
The maximum authorized rate of discharge on the permit of 13,650 m3/d was exceeded, and 
bypass flows occurred on all days of record in 1999.  Bypass flows occurred on 200 of the 306 
days of record between January and October 2000.  Although the plant consistently did not meet 
its discharge permit requirements for BOD5 or TSS in 1999, it met the current Regulation 
requirements for TSS all of the time and BOD5 97% of the time in 2000. 
 
There are visible (leaking) cracks in the concrete tanks, and a number of other structural and 
electrical deficiencies have been identified.   
 
Townsite 
 
The existing Townsite sewage treatment plant includes off-line equalization (storm tanks), 
secondary treatment (of those flows which do not bypass the plant through the equalization tanks 
during storm events), and aerobic digestion of waste biosolids.  Digested biosolids are 
discharged through the outfall. 
 
Effluent quality following secondary treatment generally meets both the current Regulation and 
the plant’s current permit (45/60).  Permit values were exceeded in only 1 of the total of 13 
samples taken in 1999.  Samples are not typically collected from the storm chamber overflows, 
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however, the one sample taken in 1999 had a BOD concentration of 35 mg/L and a TSS of 30 
mg/L, which was well within the permit limits.  
 
There is a significant crack in one of the concrete tank walls.  The storm chamber overflow 
discharges just below low water level, and would have to be extended if kept in service.  A 
structural and capacity assessment is needed for the current outfall.  
 
Wildwood 
 
The existing Wildwood sewage treatment facility is a shallow aerated lagoon system. 
 
The maximum recorded flow in 1999 was 1,904 m3/d, exceeding the maximum permitted 
discharge of 1,500 m3/d.  Effluent quality has also exceeded permitted values: 26% of the time 
for BOD and 15% of the time for TSS over an eight year period (1993 to 2000).   The effluent 
from the Wildwood lagoon would not meet the current Regulation, and now regularly exceeds its 
present permit requirements during the summer months. 
 
A structural assessment is required for the outfall. 
 
Storm Water Collection System 
 
There are numerous storm drainage outfalls (estimated 37) into Malaspina Strait.  
 
Three creeks in Westview receive stormwater – McGuffie Creek, Willingdon Creek, and 
Squatters Creek.   There are four storm outfalls into McGuffie Creek, Willingdon Creek is 
potentially affected by leachate from the transfer site and the District is currently investigating 
the potential impact on Squatters Creek from leachate from an old landfill.  
 
The Townsite catchment has 4 storm outfalls to Malaspina Strait, and 1 storm outfall to Powell 
Lake, but no storm discharges to creeks.  Cranberry has a separate storm sewer system with 6 
storm outfalls to McGuffie Creek, 1 storm outfall into McFall Creek and 4 into Gilbert Creek.  
There are also 12 storm outfalls into Cranberry Lake and two into Powell Lake from the 
Cranberry catchment area.  
 
The Wildwood catchment has 3 storm outfalls to Malaspina Strait, and five storm outfalls into a 
local creek, in addition to some storm drainage into Powell Lake.  
 
The B.C. Ministry of Environment sampled storm drainage discharges along the shoreline of 
Malaspina Strait and found high fecal coliform levels at several locations.  The other parameters 
monitored (i.e. metals and nutrients) were not noted to be of concern from an environmental 
impact perspective. 
 
Environment Canada also conducted a 10 year bacteriological water quality survey of storm 
drainage discharges in the area. 
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Receiving Environment Monitoring 
 
The B.C. Ministry of Health (B.C. Government, March 2001) collected bacteriological water 
quality samples from local beaches during the summers of 1999/2000 (Willingdon Beach, 
Gibsons Beach, Cranberry Lake Beach, Mowat Bay Beach).   Fecal coliform levels in excess of 
bathing and shellfish harvesting criteria were noted at Willingdon Beach, Cranberry Lake Beach, 
and Mowat Bay Beach in Powell Lake during that period.   Water samples collected along the 
shoreline of Powell Lake during that period did not exceed bathing standards.  Similarly, fecal 
coliform levels in water samples collected at Gibsons beach were within the recreational water 
limits and occasionally exceeded the shellfish limits. 
 
MoELP  (B.C. Government, 1985) studied the receiving environment in the area of the 
Westview Wastewater Treatment plant outfall.   Fecal coliforms were not detectable in any 
surface samples at a control point, but were detectable at depth during August and October 1984 
(maximum 49 MPN).  There was a build-up of plastic, paper and sludge like materials noted on 
the bottom in the immediate dilution zone of the outfall.  However, the report concluded that the 
submerged effluent discharge was “having a mildly eutrophic effect that is likely beneficial to 
the overall marine food web.”  No direct impact on bottom fish was evident in samples of fish 
collected from the outfall area. 
 
A study done by MoELP in the area of the Powell River Pulp Mill discharge is still being 
finalized.  The study examined sediment and water column chemistry, plankton taxonomy and 
tissue chemistry, mussel tissue chemistry and toxicology. 
 
There are no environmental impact assessments available for the Townsite and Westview 
outfalls.   Environmental impact assessments with regards to stormwater discharges have been 
limited to the assessment of stormwater quality data from some Westview discharges, described 
above. 
 
MoELP conducted a survey of phenols in Powell Lake but the report is still being finalized. 
 
There have been no environmental impact assessments related to stormwater discharges to 
Powell Lake. 
 
There have been no environmental impact assessments related to stormwater discharges to 
Cranberry Lake. 
 
Willingdon Creek was sampled near the discharge point during 1996 (MoELP, Feb. 1997) and 
analyzed for fecal coliform as well as nutrients and heavy metals.  Elevated fecal coliform levels  
were observed, in some water samples collected, however, metal and nutrient concentrations 
were not noted to be of concern.  
 
The Squatter’s Creek outfall was sampled during a study of the quality of leachate from the 
Squatter’s Creek landfill (Pottinger Gaherty, 1998).  Iron concentrations were elevated above the 
Aquatic Life Standard in the B.C. Contaminated Sites regulation. 

NovaTec Consultants Inc.  Page iv 



District of Powell River May 24, 2001 
Liquid Waste Management Plan - Stage 1 Report File: 1604.01 
 

Future Population Projections 
 
Westview is expected to continue to have the largest proportion of the future residential 
development potential and growth.  Assuming a medium rate of growth projected by the OCP, 
the estimated population for the Westview, Townsite, and Wildwood catchment areas for 2021 
are 11,720, 4,420, and 1,385, representing a 36, 16 and 12 percent increase over 1999, 
respectively. 
 
Effluent Quality Targets 
 
Consistent with the Municipal Sewage Regulation criteria, effluent quality targets for the 
community are expected to be secondary treatment (45/45 mg/L: BOD/TSS) for flows up to two 
times average dry weather flow, and primary treatment (130/130 mg/L: BOD/TSS) for flows 
greater than two times average dry weather flow.  It is also expected that all effluent will be 
disinfected to attain a maximum fecal coliform criteria for shellfish waters of 14 MPN/100 ml at 
the edge of the initial dilution zone. 
 
Nitrification is not required if discharge is to open marine waters, or if the dilution ratio is greater 
than 100 to 1 at the outside boundary of the initial dilution zone.  It is expected that nitrification 
will not be required for any of the Powell River marine discharges.  In view of the considerable 
depth of the existing outfalls, initial dilution is expected to be greater than 100:1 and the 
ammonia concentration at the boundary of the initial dilution zones (IDZ) would likely be below 
a toxicity response level.  This should be confirmed by an analysis of the initial dilution and 
resulting ammonia concentrations for each of the outfalls. 
 
Sewage Treatment Plant Upgrade Requirements 
 
Westview 
 
To meet the effluent quality targets under projected 2021 conditions the following unit processes 
at the Westview sewage treatment plant would require upgrading:  primary screening; grit 
removal; flow equalization; bypass screening; secondary treatment capacity; disinfection; outfall 
capacity; and biosolids handling (dewatering and possible stabilization).  A structural assessment 
is required for the concrete tanks and outfall.   
 
Townsite 
 
To meet the effluent quality targets under projected 2021 conditions the following unit processes 
at the Townsite sewage treatment plant would require upgrading:  screening; grit removal; 
equalization; primary treatment; secondary treatment; disinfection; and biosolids handling.  In 
addition, the outfall capacity may have to be increased, and if the storm tank outfall is kept in 
operation, it must be extended. 
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Wildwood 
 
To meet the effluent quality targets under projected 2021 conditions the Wildwood lagoon would 
require: septage discharge facility; increased secondary treatment capacity; disinfection 
equipment; and a possible increase in outfall capacity. 
 
Treatment Plant Upgrade Options 
 
Options considered to meet the future liquid waste treatment requirements for the District of 
Powell River include; 1) upgrading the capacity of each of the existing sewage treatment plants; 
or 2) combining the flows from two or more collection systems and treating the sewage at a 
single (integrated) plant.  The primary constraint to upgrading the Westview treatment plant is 
the lack of available land for expansion.  Significant expansion of the physical works would 
impinge on adjacent land uses; consequently non-conventional secondary treatment alternative 
expansion alternatives may be required at this site to minimize land requirements. 
 
Wildwood 
 
A preliminary cost evaluation shows that it is more cost effective to upgrade the treatment 
capacity at the Wildwood lagoon facility, than to transfer the Wildwood catchment sewage to an 
integrated treatment facility. 
 
Westview and Townsite 
 
The options considered for Westview and Townsite included the following: 
 
Option 1  Upgrade Existing Westview, Townsite and Wildwood Treatment Facilities   
Option 2 Integrated Westview Plant 
Option 3 Integrated Townsite Facility 
Option 4  Integrated Waste Transfer Site Plant 
Option 5 Integrated Pacifica Lands Facility 
Option 6  Pacifica Mill Co-Treatment Plant 
 
As a consequence of the significant disadvantages of Option 6, it was not considered in any 
detail. 
 
A seventh option, referred to as Option 1A, is also considered in detail.  This option is similar to 
Option 1, but considers only technologies that would require minimal additional land for 
Westview, and provides for conventional activated sludge technology at Townsite and a lagoon 
upgrade for Wildwood.   
 
The Westview Treatment Plant was converted to a (in-vessel) membrane bioreactor in 
1997/1998, which resulted in a substantial increase in annual operating costs.  Powell River is 
currently considering a proposal from Hydroxyl Systems Inc. to convert the secondary treatment 
portion of the Westview plant from a membrane based system to an alternative moving bed 
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biofilm technology in combination with dissolved air flotation for solids separation, with the 
intent of reducing the plant operating costs.  The provincial government has provided funds for 
the Hydroxyl proposal because of the innovative nature of the MBBR process and the 
government’s interest in supporting BC companies and their technology.  Funding is conditional 
on the District of Powell River completing Stage 1 of the Liquid Waste Management Plan.  
 
Finally, an eighth option, referred to as Option 3A, is considered in detail.  This option considers 
an integrated facility at the Townsite plant site, but limits the treatment level to primary 
treatment only plus a lagoon upgrade for Wildwood. 
 
Biosolids Handling 
 
Dewatered biosolids from Westview are presently hauled to the composting facility at Comox 
for disposal at a cost of about $128/tonne. 
 
The biosolids disposal options that Powell River has identified as being most suitable include 
application of stabilized and dewatered biosolids for mine reclamation and silviculture (forest) 
application.  These applications would require Class B biosolids under the Draft Organic Matter 
Recycling Regulation.  Sylvis Environmental has been authorized to undertake a pilot forest 
fertilization study and is in the process of gathering information for an application to the 
Ministry of the Environment for a land application permit. 
 
Biosolids handling studies concluded that the local market for agricultural fertilizer, which 
would require Class A biosolids in some instances, was too limited to support disposal of the 
District’s biosolids.   Therefore, the extra expense of production of Class A biosolids does not 
appear to be supported, and the District does not intend to pursue Class A biosolids production.  
 
Options for biosolids stabilization, dewatering, and transfer are reviewed in detail, in conjunction 
with the treatment options.  The cost of a new combined biosolids treatment facility, either 
dewatering or stabilization plus dewatering, is expected to be the same regardless of the facility 
location for sludge from secondary treatment.  The cost difference between options (i.e. 
upgrading the Westview and Townsite plants versus building a new integrated facility) is 
primarily associated with the cost of pumping dilute biosolids to a common location, if required.  
The existing method of biosolids disposal used for Westview does not require the biosolids to be 
stabilized.  
 
A biosolids treatment facility sized for sludge from a primary treatment facility would be 
considerably smaller and less costly than for a secondary facility, as less solids would be 
generated. 
 
The cost of biosolids disposal for the silviculture application option is not yet known. There will 
additional handling and treatment costs for biosolids stabilization, which can be estimated.  
However, it is not known whether the biosolids will also have to be dewatered to minimize 
transportation and spreading costs.  Transportation and spreading costs cannot be determined 
until an application site has been identified which meets the regulatory requirements.  As a 
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consequence, for the purpose of assessing the financial impact of the LWMP on the community, 
it is assumed that the existing method of biosolids disposal used at Westview will continue to be 
used. 
 
Wastewater Treatment Option Costs 
 
Cost estimates are presented for each of the wastewater treatment options.  The costs estimates 
provided in this document are strictly intended for use in comparing liquid waste 
treatment/disposal and biosolids handling/disposal alternatives.  The base assumptions used need 
to be confirmed and assessed in detail, and are not intended for design or budget use.  
 
Capital and operating cost estimates were obtained from cost estimate curves found in Draft 3.1 
of the Municipal Sewage Regulation.  These curves were originally developed by the US E.P.A. 
and were compared in Draft 3.1 to capital and operating cost data obtained for various sewage 
treatment facilities constructed in British Columbia.  Costs obtained from the curves were 
adjusted for inflation using Engineering News Record Indexes.  The treatment cost for Option 
1A was based on a proposal received by Powell River from Hydroxyl Systems Inc.  Capital and 
operating cost estimates for pump stations, pipelines and outfalls were prepared using cost data 
obtained from comparable projects obtained by NovaTec Consultants Inc.  Capital and operating 
cost estimates for new biosolids treatment and dewatering facilities are based on previous reports 
commissioned by Powell River.   All capital cost estimates include a 25 percent contingency 
allowance. 
 
Present Value Assumptions include: study period of 20 years; inflation rate of 4%; interest rate 
of 6%; net rate of return of 2%; and no salvage value for capital works after 20 years. 
 
The capital cost of upgrading the Wildwood Lagoon is estimated at $900,000, with annual 
operating costs of $65,000, and a present value (PV) of $2,000,000.  This is considerably lower 
than the capital cost of $2,600,000 and annual operating cost of $63,000 (PV of $3,600,000) for 
pumping the Wildwood sewage to be treated at an integrated facility. 
 
The capital cost for Option 3A (primary treatment) would be $10,400,000 with an annual 
operating cost of  $510,000, and a present value of  $19,000,000.  This option is the lowest cost 
option because of the lower costs associated with providing a lower level of sewage treatment.  
An environmental impact assessment would be required to verify that this is a viable option. 
 
The capital cost for the secondary treatment options ranges from a low of $13,600,000 with 
annual operating costs of $660,000 for Option 1A (PV of $24,400,000), to a high of $22,100,000 
with annual operating costs of $650,000 for Option 5 (PV of $33,000,000).  The present value 
for Option 1A (PV of $25,000,000) is slightly lower than Option 1.  Option 1A has a key 
advantage because of it’s smaller land area requirement. 
 
Option 2, to upgrade the Westview sewage treatment plant to treat both Westview and Townsite 
sewage, is the second lowest secondary treatment cost option (PV of $26,000,000). Option 3 
(integrated Townsite plant) has a lower cost (PV of $30,000,000) than the other two new 
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integrated plant facility options due to the anticipated use of the existing concrete tanks, and the 
need to pump only the Westview flows.  Both the Transfer Site (PV of $32,000,000) and Pacifica 
Lands Site (PV of $33,000,000) new integrated facility options would require pumping sewage 
flows from both Townsite and Westview. 
 
The cost of biosolids handling using the existing disposal method is expected to be similar 
regardless of the secondary treatment sewage disposal option selected, with PV’s of essentially 
the same amount, ranging from $5,700,000 to $5,900,000.   For primary sludge only, this value 
drops to $3,100,000.  It is not possible to assess the cost of alternative biosolids disposal until the 
currently planned silviculture application pilot studies have been completed.  However, the 
capital cost for silviculture application alternatives are considerably greater than for the existing 
disposal method due to the need for sludge stabilization.  Secondary treatment capital costs for 
stabilization and dewatering for silviculture application range from $2,900,000 to $4,200,000 
($1,700,000 for primary treatment) in comparison with $600,000 to $800,000 upgrading cost 
($300,000 for primary treatment) required for the existing method of biosolids disposal. 
 
Wastewater Treatment Plant Options Non-Cost Factors 
 
A number of non-cost factors are presented for use in comparing the sewage treatment options 
including five equally-weighted categories, or groups: 1) Process Characteristics; 2) Operations 
and Maintenance Considerations; 3) Planning Criteria; 4) Aesthetics; and 5) Local Opinion.  The 
cost factors were then combined with the non-cost factors.  Each option was given a score, for 
each of the non-cost factors ranging from 1 (least desirable) to 10 (most desirable), and the 
scores for each option were then added and expressed as a “normalized” value out of 100. The 
resulting weighted scores for each scheme were also ranked in order of the highest (the most 
desirable) to the lowest (least desirable) score.  Primary treatment was evaluated separately. 
 
Analysis of Secondary Treatment Plant Options Using Cost and Non-Cost Factors 
 
The cost and non-cost normalized (out of 100) scores for the secondary treatment options were 
combined using the following Cost/Non-Cost weighting ratios:  1) 65/35 (cost biased); 2) 50/50 
(equal bias); and 3) 35/65 (non-cost bias).  Where cost is a key concern (i.e. cost factor weighting 
of 50% or greater), Option 1A is ranked first.  With a greater weight applied to non-cost factors 
(35/65 cost/non-cost weight scheme), Option 4 becomes the first ranked option.  With the cost 
differential between Options 1A and 4 (PV difference of  $7,600,000) it is unlikely that the non-
cost factors would dominate the decision on selecting Option 4 over Option 1A.  However, it is 
interesting to note that of the integrated new-facility options, the Transfer Site alternative is 
consistently ranked higher than either of the mill site locations, indicating that the Transfer site 
would be the preferred location for an integrated treatment plant. 
 
Discussion of Non-Cost Criteria for Primary Treatment 
 
A general comparison was made between primary treatment and secondary treatment.   The 
primary treatment process is proven and simple, but lower primary effluent quality could have a 
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greater impact on the environment than secondary effluent quality.  An environmental impact 
study is required to determine the impact potential.  
 
Financing Considerations 
 
Financing options available to Powell River for implementing the LWMP include long-term 
borrowing and senior government funding.  The local government reserve funds for sewer 
infrastructure were used for financing the recent Westview WWTP upgrade, and Powell River 
cannot provide financing from other reserve funds.  Powell River does have an interest in 
pursuing Private-Public Partnerships, but at present there are no such options being discussed.   
 
For long-term borrowing, Powell River can set up user fees based on the expected life of the 
facility, with a preferred maximum term of 15 years.  The Municipal Finance Authority is 
presently charging just less than 6% for borrowing.  The sewer user fee is charged at a flat rate 
for residents, and is adjusted on a scale for business.  The size of the fee depends on the amount 
of the debt and the length of the payback time.  About 75% of the sewer fees come from 
residents. 
 
The following can be used to estimate the impact of the capital expenditure options discussed in 
this document: 
 

• Each $1,000,000 borrowed for sewer capital improvements would cost the Sewer Fund 
$93,243 annually in blended interest and principal payments. 

 
• Each $1,000,000 borrowed for sewer capital improvements that are solely charged to 

Sewer Users would result in an annual increase of 16.7% in sewer user fees. 
 

• Each $1,000,000 borrowed for sewer capital improvements and charged to all sewer users 
would result in a 5.1% overall increase in Sewer Collection, User and Treatment Fees.  

 
The B.C. provincial and Federal governments, as of October 10, 2000, are funding a new 
program, which will provide 2/3 of capitol costs for infrastructure projects.  .  The new program 
will replace the Ministry of Municipal Affairs program, which provided high priority projects 
with health and environment issues (including sewage treatment plants and trunk sewers) with a 
50% grant, while lower priority projects could receive a 25% grant.  
 
The new program will be in place until March 31, 2006.  Applications will be reviewed based 
upon merit, and will be accepted for the next three years.  As there is an application process, 
funding is not guaranteed.  Powell River’s needs are expected to be defined by February 2001 
and those needs would form the basis of an application under the new program for priority items 
(McTaggert, Oct. 19, 2000). 
 
As Powell River recently received grants for the membrane system upgrade currently in use, an 
application for funding under this program may have a lower priority than grant applications 
from other communities who have not received such funding in the immediate past.  The District 
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of Powell River has applied for approximately $1.29 million in funding to help cover the 
estimated $1.93 million cost of rehabilitating Westview sewers in poor condition and 
disconnecting cross-connected catchbasins from the Westview sanitary sewer system. 
 
Further Activity Required To Address Key LWMP Issues 
 
A number of liquid waste management assessment activities have been identified which need to 
be carried out during the implementation of the LWMP, which are described in more detail 
Section 8.0.  Key activities include:  
 
Westview 
 

• Continue the Inflow/Infiltration reduction program and related collection system 
improvements, including upgrading the pump stations within the system. 

• Carry out a structural assessment of concrete tanks and building. 
• Assess the capacity and condition of the Westview outfall 
• Correct deficiencies and upgrade the Westview Treatment Plant 

 
Townsite 
 

• Assess the condition of existing sanitary collection system and carry out an 
Inflow/Infiltration reduction program with consideration for the feasibility of separating 
the sewer system. 

• Upgrade the pump stations within the system 
• Monitor flow contribution from the mill. 
• Consider upgrade options for the Townsite plant following verification of the upgraded 

Westview plant capacity. 
• Carry out a structural assessment of concrete tanks in conjunction with detailed upgrade 

assessment. 
• Assess the capacity and condition of the Townsite outfall. 

 
Wildwood 
 

• Assess the condition of existing sanitary collection system and carry out an 
Inflow/Infiltration reduction program and pump station upgrade program. 

• Design lagoon upgrade  
• Assess the capacity and condition of the Wildwood outfall. 

 
General 
 

• Carry out an environmental impact assessment of the storm and sanitary outfalls. 
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• Initiate a stormwater quality assessment program. 
• Evaluate Biosolids treatment, storage and disposal options. 
• Investigate possibility of installing water meters for commercial and industrial 

applications. 
• Consider staging of upgrades to reflect minimum work required - based on possible low 

community growth projections. 
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1 INTRODUCTION 
 
1.1 GEOGRAPHY OF THE POWELL RIVER AREA 
 
Powell River is located on the coast of British Columbia approximately 145 km north of 
Vancouver, and immediately across from Courtenay, on Vancouver Island.   The Municipality is 
contained within the Region of Powell River. 
 
The local geography is characterized by a low, narrow coastal plain that rises eastward into 
sloping hills, and then rises steeply to the coastal mountain ranges.  There are loose glacial 
deposits through which the underlying bedrock is frequently exposed. 
 
Most of the Municipality is on gentle to moderate slopes facing west towards Malaspina and 
Georgia Straits, and extends along the coastline for some distance.  The major fresh body of 
water in the area is the thirty-nine mile long Powell Lake.  There are also numerous smaller 
bodies of water, including Cranberry Lake.  
 
There are four distinct community areas:  Westview, the Townsite, Cranberry and Wildwood.  
Westview is the largest and most southern community, with Townsite to the north, Cranberry to 
the northeast, and Wildwood being the most northern community. 
 
 
1.2 EXISTING CONDITIONS 
 
Economic 
 
The 1991 OCP indicates that industry makes up about 48% of employment in the area, including 
manufacturing, construction, transportation/storage/utilities, mining/quarrying, forestry/logging, 
agriculture and fishing.  Trade and services is responsible for 33% of employment, including 
retail/wholesale trade, finance/insurance/real estate, accommodation/food/beverage service, 
business services and other services.  Public Service is responsible for the third largest 
proportion of employment in the area (19%), including health and social services, education 
services, and government services. 
 
Social 
 
The Powell River community profile indicates that the proportion of the population over 55 years 
of age is almost 4 percent higher than for BC as a whole.  Correspondingly there is a lower 
percentage of working age population between 15 and 55, possibly because of reduced 
dominance of the mill in the Powell River labour market.  
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Climate 
 
The local climate is mild, with an annual mean daily temperature of 10.6 ºC., July daytime 
maximum of 22.9 ºC and January daytime minimum of 1.2 ºC.   
 
Snowfall is generally scarce, with an annual mean total snowfall of 39 mm, and snow seldom 
remains on the ground more than a few days during the winter.  Annual precipitation ranges from 
101 to 135 cm.   
 
Southeasterly winds prevail during the winter season during periods of low air pressure and 
cloud cover and precipitation.  Northwesterly winds dominate spring, summer and fall months, 
during high pressure and clear skies. 
 
 
1.3 OFFICIAL COMMUNITY PLAN 
 
The average household size is 2.5 persons, and has an average of 2.8 bedrooms.   
 
Westview is the commercial, light industrial, institutional and recreational center of the 
Municipality, with 61% of all Powell River residents living in Westview in 1991.  Based on 
building permit data, 80% of new housing units built in the municipality during the period from 
1990 to 2000, were built in the Westview area.   
 
The 1991 OCP indicates that Cranberry was the second largest community with 21% of overall 
population.  Through 1990 to 2000, Cranberry also had the second largest fraction (12%) of new 
residential construction in Powell River. 
 
Wildwood is the third largest community, with approximately 9 percent of the overall population 
in 1991.  From 1990 to 2000, 4 percent of all the new housing units in Powell River were created 
in the Wildwood area.   
 
Townsite is the smallest community, with approximately 8% of population (OCP, 1991).  Of all 
the new housing units built in Powell River between 1990 and 2000, 3% of them were built in 
Townsite.  Townsite is the principal location of heavy industrial activity.   
 
Marine retail, rental and repair facilities and a restaurant, marine and floatplane base are located 
on the west side of Powell Lake. 
 
The OCP does not discuss the possibility of expanding the present District Boundaries in the 
foreseeable future.   Plans for distribution of growth throughout the municipality are discussed in 
Chapter 3, Projected Population and Industrial Growth.   
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2 REVIEW OF LIQUID WASTE MANAGEMENT SYSTEM 
 
2.1 WATER AND WASTE REDUCTION 
 
Water Conservation Measures 
 
The most common community water conservation measures include: the use of local bylaws to 
restrict water usage; metering and billing water usage (i.e. user pay); and requirement for low 
flow plumbing fixtures in new construction.  The following describes the status of these three 
measures within Powell River.  
 
Watering Restrictions 
 
The Waterworks Regulation and Rates Bylaw 935, (1978) Bylaw 1899, (2000), restricts water 
usage such that only half of the residences can water lawns trees and gardens on a given day, and 
each residence may use only one hose at a time.  Hand watering, drip irrigation, auto washing, 
and watering of nurseries, farms, tree farms, parks, playing fields and public gardens is allowed 
at any time without restriction.  
 
Water Metering 
 
There has been strong resistance from the community to install water meters and to implement 
water metering. 
 
Low Flow Fixtures 
 
Powell River does not have any low flow fixture requirements for new construction, other than 
that stipulated by the B.C. Plumbing Code (which are not strictly enforced). 
 
Wastewater And Biosolids Reuse 
 
Secondary wastewater treatment results in two primary byproducts which have potential for 
beneficial reuse:  treated effluent (reclaimed water) reuse, and biosolids nutrient reuse.  
 
Treated Effluent Reuse 
 
Treated effluent is not presently being reused.  
 
Biosolids Nutrient Reuse 
 
In October, 2000, District Council approved a proposal by Sylvis Environmental for a full-scale 
demonstration of applying biosolids to forested areas as a source of fertilizer.  Sylvis is in the 
process of testing biosolids samples obtained from the Westview treatment plant and from the 
stockpile near the Wildwood lagoon, and are reviewing potential sites for the demonstration.  
Several types of biosolids application sites are being considered for the demonstration project 
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including quarry reclamation (Blubber Bay), rehabilitation and reforestation of landings and 
logging roads (Pacifica Paper), and organic forest fertilization (Weyerhaeuser). 
 
Sylvis hopes to make an application to the Ministry of Environment Lands and Parks (MoELP) 
by the end of 2000 for approval to complete a forest fertilization demonstration project.  An open 
house to enable citizens of Powell River to review and discuss the proposal is planned for  2001.  
Depending on when approval is received from MoELP, biosolids application is expected in 
2001.  The results of the demonstration project and the economics of application is expected to 
be assessed in September 2001, at which time it is anticipated a long term plan for biosolids 
disposal would be identified. 
 
Source Control 
 
Source control and sewage discharge bylaws are common means used by communities to control 
the quantity and type of waste materials being discharged into the sewage collection and 
treatment system. 
 
In April, 2000, Powell River required that 44 businesses install a grease interceptor to provide  
some degree of pretreatment of their wastewater before it entered the sewer system.   Council is 
considering methods to get the remaining businesses to comply with the requirement including 
providing notice of impending fines.  Despite these measures, there are still occurrences of 
sudden grease buildup at the Westview sewage treatment plant, requiring periodic grease 
removal from the pump station at the plant.   
 
Both the Sanitary Sewage Collector System Charge Bylaw No. 752, and the Storm Sewage 
Collector System Charge Bylaw No. 912 state that it is an offense for any person to direct 
sanitary sewage into the storm sewage collector system, or to direct any storm sewage into the 
sanitary sewage system, with the exception of the existing combined storm and sanitary sewage 
system in the Townsite area. 
 
There are no other restrictions on waste strength and amounts being discharged to the sanitary 
sewers. 
 
 
2.2 SEWAGE COLLECTION SYSTEM 
 
General 
 
Line Flushing 
 
Most of the sewer lines within Powell River are flushed annually, and approximately 75% are 
flushed twice annually.  A visual inspection of manholes is carried out during the flushing 
program, and any problems are noted and reported to the Engineering Department.  The District 
owns a CCTV camera and root cutting device (Associated Engineering, 2000). 
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Modeling 
 
In 1997, Pacific Group Consultants developed a HYDRA sewer model, which is used by District 
engineering staff to identify potential problems within the collection system.  The District is 
presently reviewing a proposal to upgrade the sewer model. 
 
Standby Power Generation 
 
The Municipality has purchased an emergency generator, and all pump stations have been 
equipped with the connection required for the generator. 
 
Westview 
 
Collection System Description 
 
The existing Westview collection system consists of about 77 km of pipe ranging in diameter 
from 150 to 250 mm.  Approximately half of the network is made up of 150 mm diameter pipe, 
with the other half being 250 mm diameter pipe (Paragon, 1999).  The Grief Point and Marine 
catchment areas account for 30% of sewers in the Westview Area.  There are no combined 
sewers in the Westview collection system (Associated Engineering, 2000).  Figure 2.1 shows the 
location of the main sewer lines. 
 
Most of the sewers in the catchment are made of vitrified clay (80%), approximately 12% are 
asbestos cement, and 8% are PVC (Paragon 1999).  The oldest of the sewer lines were 
constructed in the 1940’s, with newer lines constructed in the 1960’s and 1970’s.  Manholes 
were frequently installed without concrete bases (Dayton and Knight, 1988).  A manhole 
rehabilitation project is presently underway and is described under “Inflow and Infiltration” 
below. 
 
About one third of the sewer system is in poor condition requiring immediate attention.  The 
remaining two thirds of the system is in fair to good condition, with a remaining service life of 
over 50 years if recommended maintenance and structural repair work is done within the next 
few years.  Maintenance related problems include leaking and protruding service connections 
and extensive root growth.  Structural problems include partial collapses, pipe links that contain 
two pipe diameters, offset and open pipe joints  (Paragon, 1999).  
 
Pump Stations 
 
An engineering study has been completed which reviewed the condition of the Powell River 
sanitary pump stations, detailed the required upgrades and identified associated costs (Stanley, 
1996).   The general station description and any upgrade requirements as identified in that report, 
updated with information from the Powell River Engineering Department for the Westview 
catchment sewage pump stations are summarized in Table 2.1.  Associated costs for  
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Table 2.1 – Condition of Westview Catchment Pump Stations 
 

Pump Station Padgett Road 
(S-21) 

Willingdon 
Beach  (S-26) 

Westview 
Treatment 

Plant (S-24) 

Marine Avenue 
(S-19) 

Grief Point 
(S-17) 

Pump Hp 3.8 20 2-15/20 29 18/20 

Pump Station 
Condition  

One pump is 
over 26 years 

old.  Inefficient. 
Near shut-off 
head.  Needs 
Replacement 

High grease 
buildup. 

One pump is  
over 24 years 

old. 

Replace one 
pump so both 

have same 
impellor 

Overflow None None,.consider 
overflow tank Outfall Outfall Outfall 

Ventilation 
Condition Slight odour   Slight odour  

Piping 
Condition Severe corrosion Check valves 

jam Testing required  

Severe 
corrosion. 

Testing required. 
Valve chamber 
needs drainage 

Structural 
Condition      

Electrical/ 
Control 

Condition 
  No local HOA 

switch 

Relocate control 
panel and 

replace lighting 
to meet code 

 

Monitoring Yes, antiquated Yes, antiquated Yes, antiquated Yes, antiquated Yes, antiquated 

Cost $22,000 $69,000 $172,000 $56,000 $67,000 

 
 
recommended upgrades have been modified to account for inflation and works completed to 
date.  Figure 2.1 shows the location of the pump stations within the three sewer catchment areas. 
 
Submersible pumps are used in all of the pump stations within the Westview catchment.  With 
the exception of the Westview Pump Station, which is a triplex system, they are all duplex 
systems.   
 
The Marine Avenue and Willingdon pump stations required major upgrading at the time of the 
1996 review.  Since then, one new pump was installed in each of the Willingdon and Marine 
pump stations.  The Westview Pump Station pumps were upgraded with the last treatment plant 
upgrade.  The other three stations still require minor upgrades. 
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Figure 2.1 Sanitary Mains, Pump Stations, and Treatment Plants
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Other recent upgrade work includes the installation of a receptacle to allow connection to the 
emergency generator. 
 
Both Grief Point and Marine pump stations now have auto-dialer’s to the Westview WWTP.  
 
Overflows associated with power failures have occurred in the past at the Padgett, Willingdon 
Beach (from a downstream manhole) and Grief Point pump stations.   Over the last five years 
there were about three two incidents at the Padgett pump station, four at the Willingdon Beach 
pump station, and three at the Grief Point pump station.  The District has recently purchased a 
mobile generator and installed generator receptacles at each pump station to prevent future 
overflows. 
 
Inflow and Infiltration 
 
Inflow and infiltration (I&I) are recognized as serious problems within the Westview sewage 
collection system.  The ratio of the estimated maximum day flow (Nov 11, 1999) to the average 
dry weather flow (September/October 1999) is 4.2.  A considerable amount of effort has been 
expended in recent years by the District to investigate this problem, and implement a remediation 
plan.   
 
Manholes were originally frequently installed without concrete bases, consequently, many 
manholes have faults giving rise to high levels of inflow and infiltration (I+I), with manhole 
leakage believed to be more serious than sewer line leakage (Dayton and Knight, 1988).   
 
A manhole rehabilitation program was initiated in 1994, with an annual expenditure of about  
$60,000.  Of the 250 manholes in the Westview area, 60 have been rehabilitated, all in the Grief 
Point and Marine areas.  The program will take an additional four years to finish.  Rehabilitation 
work includes grouting barrels, resin injection, and reconstruction of benching.  The 
rehabilitation work carried out to date appears to have reduced the I/I, but long term  flow 
monitoring data is required to quantify the degree of success.    
 
Smoke testing carried out in the Westview catchment area indicate that there are approximately 
70 cross connections with house drains and 17 with catch basins contributing to the I&I problem.  
The District is planning to dedicate an engineering staff member to address the cross-connection 
issue in 2001.  While the catchbasin cross connections can be readily addressed, the means to 
address private property connections will require council input.   The District hopes to eliminate 
the cross connection problems within two years. 
 
A wastewater flow-monitoring program measured flow at eight locations in the Westview area 
between September 1 2000 and February 6, 2001.  Three of those locations (north of Marine 
Pump Station MH 06702, Marine Avenue at the corner of Fairmont St MH 04202, and Marine 
Avenue south of Courtenay St. MH 00802) exhibited significantly higher flows during storm 
events in comparison to dry weather conditions, with peak hourly wet weather flows from 3.8 to 
8.2 times the average dry weather flow.  The 2000/2001 winter  had 25% less rainfall than the 
15-year average from 1982 to 1997.  (Associated Engineering, March 2001). 
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Work required to rehabilitate the critical and poor rated non-critical sewers have been assessed as 
relatively minor in extent, and can be accomplished by trenchless point repairs and dig/replace 
methods.   This work would be carried out as part of an overall rehabilitation and infrastructure 
management plan within the LWMP.  The District has applied for a Canada-British Columbia 
Infrastructure Program Grant to help fund rehabilitation of 33 percent of the Westview sewer 
system (the sewers rated in poor condition), and the rebuilding of the 17 cross-connected 
catchbasins to redirect stormwater flow to the storm sewer system.    Peak flows to the system 
could be reduced by up to 25% by this work, which is scheduled to be completed in December 
2002  (District of Powell River, 2001). 
 
Townsite And Cranberry 
 
Collection System Description 
 
The majority of sewers in the Townsite area are vitrified clay pipe, installed between 1920 and 
1940.   The collection system was originally combined, but over the years catch basins have been 
disconnected such that today about 60% of the storm water is directed elsewhere.  
Approximately 90% of house storm drain systems are connected to the sanitary sewer system in 
the Townsite area. 
 
Cranberry area sewers were constructed in the 1960’s.  The Cranberry sewer system is separate. 
 
Some of the manholes in Townsite and Cranberry catchment areas have been rehabilitated in 
conjunction with the work carried out on the Westview system.  The total length of sewer in the 
Townsite/Cranberry catchment is estimated as 33 km. 
 
Figure 2.1 also shows the location of the main sewer lines. 
 
Pump Stations 
 
An engineering study has been completed which reviewed the condition of the Powell River 
sanitary pump stations, detailed the required upgrades and identified associated costs (Stanley, 
1996).  The general station description and any upgrade requirements as identified in that report, 
updated with information from the Powell River Engineering Department for the Townsite and 
Cranberry catchment sewage pump stations are summarized in Table 2.2.  Associated costs for 
recommended upgrades have been modified to account for inflation and works completed to 
date.  Figure 2.1 shows the location of the pump stations. 
 
The Townsite Sewage Treatment Plant Pump Station is a submersible, duplex system.  The pump 
station needs minor upgrading. 
 
The Cranberry sewage pumping stations are all duplex systems.  The Mowat Bay and Lindsey 
Park pump stations use submersible pumps, whereas the Waddington Bay pump station is a 
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drywell/wetwell design.  The Lindsay Park pump station requires minor upgrading, and the 
Waddington Bay requires major upgrading.  
 
Overflows associated with power failures have occurred in the past at the Waddington pump 
station (through pump station cover).   Over the last five years there were about two incidents at 
this pump station.  The District has recently purchased a mobile generator and installed a 
generator receptacle at the pump station to prevent future overflows. 
 
Infiltration and Inflow 
 
Although the Cranberry catchment has separate sewers, approximately 40% of the road runoff 
goes into sanitary sewers within the Townsite collection system.   Approximately 90% of 
drainage from land improvements (roof and perimeter drains) goes into the sanitary sewers 
within the Townsite collection system. 
 
The ratio of the estimated maximum day flow (Nov 11, 1999) to the average dry weather flow 
(September/October 1999) is 2.8, which is lower than for the Westview system (4.2).  
 
Manholes with serious structural deficiencies have been rehabilitated in Cranberry and Townsite.  
No assessment studies have yet been carried out on the condition of the sanitary sewers, or on the 
sources of infiltration/inflow in either the Cranberry or Townsite catchment areas.     
 
Wildwood 
 
System Description 
 
Most sewers within the Wildwood catchment area are made of vitrified clay and were built in the 
1960’s (Dayton and Knight, 1988).  The estimated length of the sewer system in the Wildwood 
area is 13.3 km. 
 
Pump Stations 
 
An engineering study has been completed which reviewed the condition of the Powell River 
sanitary pump stations, detailed the required upgrades and identified associated costs (Stanley, 
1996).   The general station description and any upgrade requirements as identified in that report, 
updated with information from the Powell River Engineering Department for the Wildwood 
catchment sewage pump stations are summarized in Table 2.3.  Associated costs for 
recommended upgrades have been modified to account for inflation and works completed to 
date.  Figure 2.1 shows the location of the pump stations. 
 
All three stations have duplex submersible pump systems.  The Wildwood pump station requires 
significant upgrading, and the Powell Place station requires some minor upgrading.   
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Table 2.2 Condition of Townsite STP and Cranberry Catchment Pump Stations 

 

Pump Station Townsite STP Abbotsford 
Street (S-16) 

Lindsey Park 
(S-18) 

Mowat Bay 
Park 

Waddington 
(S-20) 

 

Pump Hp 2.5 2 2.5 2 20 

Pump Station 
Condition     

Pumps over 29 
years old. Near 
shut-off head.  

52% efficiency. 
Replace or 

service. 

Overflow To Storm Tanks None None None, consider 
overflow tank None 

Ventilation 
Condition  Slight Odour    

Piping 
Condition     Ultra-sonic 

testing needed 

Structural 
Condition      

Electrical/ 
Control 

Condition 
 Add external 

alarm light   

Relocate control 
panels from 
drywell to 
surface  

Monitoring Yes, antiquated None Yes, antiquated None Yes, antiquated 

Cost $261,000 $37,000 $27,000 $9,000 $136,000 

 
 
Infiltration and Inflow 
 
The ratio of the estimated maximum day flow (Nov 11, 1999) to the average dry weather flow 
(September/October 1999) is approximately 5.5.  Even taking into consideration the contribution 
of precipitation onto the lagoon, this indicates that I&I is also a significant problem within the 
Wildwood catchment area. 
 
No assessment work has been carried out on the condition of the sewer pipe or the sources of 
infiltration/inflow within the Wildwood catchment area.   
 
Figure 2.1 shows the location of the main sewer lines in the Wildwood catchment area. 
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Table 2.3 Condition of Wildwood Catchment Pump Stations 
 
 

Pump Station Wildwood 
(S-25) 

Powell Place (S-
22) 

Pump Hp 2 2 

Pump Station 
Condition 

Pumps about 26 
years old, 
consider 
replacing 

 

Overflow None None 

Ventilation 
Condition Slight odour Slight odour 

Piping 
Condition   

Structural 
Condition  Steel wetwell 

corrosion 
Electrical/ 

Control 
Condition 

 Check control 
panel seals 

Monitoring None None 

Cost 87,000 47,000 

 
 

Septage Contributions 
 
Currently septage collected from within the municipality and the surrounding Regional District is 
discharged into the Wildwood lagoon for treatment.  
 
Municipality 
 
Sanitary sewer does not service some areas within Westview, Cranberry Lake and Wildwood.  
These areas are served by individual household on-site septic disposal systems, which require 
periodic pumping and disposal/treatment of the resulting septage.   
 
Known septic tank systems within the municipality include the following: 
 

• Townsite – 0 
• Westview – 15 
• Cranberry – 30 
• Wildwood – 31 plus one restaurant. 
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Neither the District nor the Ministry of Health has any record or reports of problems with onsite 
disposal within the municipality. 
 
2.3 SEWAGE FLOWS 
 
General 
 
The following flow values described in this section are derived from the best available 
information at the time of preparing this report, and have not been assessed to the necessary level 
of detail that would be required for upgrading works to the sewage treatment plants or outfalls in 
Powell River (i.e. they are not to be used for design purposes).  It is strongly recommended that 
the design consultant for any sewage treatment works upgrades calculate appropriate design 
flows and loads. 
 
The following data was extracted from 1999 sewage flow and rainfall records.  The dry period in 
1999 was during September and October.  Days with no rainfall during those months, excluding 
two days after each rainfall period, were used as dry weather flow days.  Peak recorded flows at 
each plant occurred on or around November 11, during a heavy storm that occurred during the 
final day of a 7-day heavy rainfall period. 
 
Additional data for Westview was provided as part of a flow-monitoring program (Associated 
Engineering, March 2001), and is contained in Table 2.1. 
 
Examining the water use records for the entire municipality of Powell River, the average water 
use for 1999 was 709 L/cap/day.  Examining only the winter months (October to April) outside 
the watering season, water use dropped to 604 L/cap/day. 
 
Westview 
 
Average Dry Weather Flow 
 
During September and October of 1999, the average dry weather flow was 4576 m3/d.  The 
estimated 1999 Westview population is 8683 persons.  Fifteen households are on septic tanks, 
therefore assuming 2.5 persons per household (based on the OCP) the approximate sewered 
population in 1999 was 8645 persons.  The sewage flow thus equates to an average dry weather 
per capita flow of 529 L/cap/d. 
 
Maximum Daily Flow 
 
The maximum-recorded flow to the Westview plant during 1999 of 28,556 m3, occurred during a 
two-day period (November 11-12).  The average for the two days was 14,278 m3/d.  Operators 
report that on November 11 both the bypass flume and the UV channel were “backed up”.  
Taking into consideration increases in flow just prior to November 11, and changes in daily-
recorded rainfall prior to November 11, the maximum daily flow is estimated as 19,000 m3/d.   
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The Associated Engineering report (2000) indicates that flows of up to six times average dry 
weather flow has been recorded.  
 
Previous Data Analysis 
 
For comparison, other engineering reports have suggested the flow values shown in Table 2.4 for 
the Westview plant.  Note that the recorded rainfall for the period of September 1999 to February 
2000 was 666 mm, and that the rainfall for the same period for 2000/2001 was only 494 mm. 
 
 

Table 2.4 Westview Hydraulic Loading Values From Other Engineering Reports 
 

Flow 
Condition 

Associated 
Engineering (1990) RCPL (1996) 

Associated 
Engineering 

(2001) 

Associated 
Engineering 

(2001) 

Data Year 1987 1995 Sept. 1999 to 
Feb. 2000 

Sept. 2000 to 
Feb. 2001 

ADWF 
(m3/d) 4,100 2,294  (300 L/c/d) 44781 4381 

ADF (m3/d) - 3,704 6291 5640 

AWWF 
(m3/d) 6,400 - - - 

MDF (m3/d) 11,100 11,769 142782 9588 
 
NOTES: 
 
1.  Week of September 28 to October 4, 1999 
2.  Average of November 11 and 12, 1999 
 
Townsite and Cranberry 
 
Average Dry Weather Flow 
 
The estimated Townsite and Cranberry population in 1999 was 3,899 persons.  Subtracting the 
potential contribution from thirty households that are on septic tanks, and assuming 2.5 persons 
per household (OCP), the approximate sewered population in 1999 was 3,824 persons.   
 
Excluding a four-day period of October 1 to 4 where the average sewage flow dropped to 2,374 
m3/d, the average dry weather flow recorded at the Townsite plant for September through 
October 1999 was 3,227 m3/d.   
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Mill staffing in 1999 was approximately 1000 persons (with about 650 persons on weekends), 
and the daily sanitary sewage contribution for the mill workers is estimated to be of 150 L/c/d 
(RCPL, 1996).  Subtracting the estimated mill contribution, and dividing by the estimated 
sewered population of 3,824 persons, results in an estimated per capita average dry weather 
sewage flow of about 809 L/cap/d.  This is a much higher rate than would be expected for a 
primarily residential community.   
 
A review of the plant flow records indicates the plant is subject to large variations in flow.  
Possible explanations for the high per capita rate and unusual variations include water leakage,  
inaccurate flow measurement, or a non-domestic source of sewage.  The high per capita flow rate 
and wide flow variations warrant investigation, and a detailed analysis of the Townsite treatment 
plant flows is required.   
 
For the purposes of the LWMP, the average dry weather flow of 809 L/c/d will be used to 
estimate future treatment capacity requirements for the Townsite collection system. 
 
Maximum Daily Flow 
 
The maximum-recorded flow to the Townsite plant during 1999, of 13,840 m3, occurred during a 
two-day period (November 11-12).  The average for the two days was 6,920 m3/d.  Operators 
reported that on November 11 the storm tanks were full and overflowing to the storm outfall.  
Taking into consideration increases in flow just prior to November 11 and changes in daily-
recorded rainfall prior to November 11 the maximum daily flow is estimated as 9,000 m3/d.   
 
Previous Data Analysis  
 
For comparison, previous engineering reports have suggested the flow values shown in Table 2.5 
for the Townsite plant. 
 
 

Table 2.5 Townsite Hydraulic Loading Values From Previous Engineering Reports 
 

Flow Condition Associated Engineering (1990) RCPL (1996) 

Data Year 1987 1989 1995 

ADWF (m3/d) 2,400 2,300 2,192 (545 L/c/d) 

AAF (m3/d) - - 2,875 

AWWF (m3/d) 5,000 3,400 - 

MDF (m3/d) 7,070 5,400 5,832 
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Wildwood 
 
Water use records for the Wildwood area indicate an average year water usage for 1999 of 863 
L/cap/day, and a winter usage (October to April) of 631 L/cap/day.   
 
Average Dry Weather Flow 
 
Flow at Wildwood is recorded weekly, therefore only data for which there was dry weather 
during the entire reporting period could be used.  During September and October of 1999, the 
average day flow for those dry weather periods was 545 m3/d.  The 1999 Wildwood estimated 
population is 1318 persons, with 31 lots served by septic tanks, resulting in an estimated sewered 
population of about 1240 persons and an average dry weather per capita flow of 439 L/cap/d.   
 
Maximum Daily Flow 
 
The maximum-recorded flow from the Wildwood lagoon during 1999, of 13,328 m3, occurred 
during a seven-day period (November 9-16).  The average for the seven days was 1,904 m3/d.   
Taking into consideration the ratio of the maximum daily flow to average daily flows at the 
Westview plant for the same period, a maximum daily effluent flow of 3,000 m3/d is estimated 
for the Wildwood lagoon.  The actual maximum daily effluent flow is likely to be somewhat less, 
as the volume of the lagoon would provide a buffer for peak flows.  However, it will be used for 
planning purposes in the absence of other data. 
 
Previous Data Analysis   
 
For comparison, previous engineering reports have suggested the flow values shown in Table 2.6 
for the Wildwood lagoon facility: 
 
 
Table 2.6 Wildwood Hydraulic Loading Values From Previous Engineering Reports 
 

Flow Condition Associated Engineering (1990) Associated Engineering (1996) 

DATA YEAR 1987 July 1991 to Sept. 1995 

ADWF (m3/d) 370 437 (330 L/cap/d) 

AAF (m3/d) - 768 

AWWF (m3/d) 1,100 - 

MDF (m3/d) 1,400 - 

Maximum 
month (m3/d) - 1634 
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Septage 
 
As previously noted, septage originating from both District and Regional sources is discharged to 
the Wildwood lagoon.    
 
Rural Septic Tank Service discharged approximately 512 m3 in 111 loads in 1999, with annual 
discharges ranging from 321 to 512 m3 for the period 1995 to 2000. 
 
Wayne’s Septic Service discharged approximately 161 m3 in 1999 in 33 loads, with annual 
discharges ranging 131 to 161 m3 for the period 1995 to 2000. 
 
Septage is discharged to the lagoon along the north side, keeping the vehicle moving while 
discharging.  The septage is not screened before discharge. 
 
The estimated septage contribution to the BOD and TSS loading to the lagoon during the period 
from January 1993 to September 1995 was approximately 8 and 17 kg/d, respectively 
(Associated Engineering, 1996).  There has been a historical upward trend for the amount of 
septage hauled each year. 
 
2.4 SEWAGE TREATMENT PLANTS 
 
Location 
 
The location of the existing sewage treatment plants is shown in Figure 2.1. 
 
Westview 
 
Existing Permit 
 
The Westview plant is authorized to discharge through a marine outfall to Malaspina Strait under 
Permit No. PE-00073, which was amended Oct 6, 1998, with a maximum daily discharge of  
13,640 m3/d.   
 
For flows under 4,600 m3/d the following conditions apply: 
 

• BOD5, maximum 10 mg/L 
• TSS, maximum 10 mg/L 
• Fish bioassay, Rainbow trout LT50, min. 96 hours 
• Treatment works: influent screening, grit removal, secondary treatment plant complete 

with membrane filtration, and UV disinfection. 
 
 For flows greater than 4,600 m3/d the following conditions apply: 
 

• BOD5, maximum 45 mg/L 
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• TSS, maximum 45 mg/L 
• Treatment works: influent screening, grit removal, rotating drum screen 

 
Biosolids digestion and biosolids dewatering is also permitted. 
 
For infiltration and inflow – semi-annual reports to be prepared on works undertaken to 
minimize infiltration and inflow, first due Dec 31/98. 
 
The following monitoring conditions apply: 
 

• Effluent volume discharged from the rotating drum screen, secondary treatment plant and 
the final discharge point over 24 hours to be recorded daily. 

• Grab samples for the above 3 points to be obtained weekly, and analyzed for: BOD5; 
TSS; and FC (MPN/100 ml). 

• Final effluent to be analyzed once every 6 months for fish bioassay, rainbow trout, LT 50. 
 
System Description 
 

1. Influent Pumping: The pump station consists of a wet well and a valve chamber 
containing shut off valves and check valves for each of three new single speed 
submersible pumps.  There are no local Hand/Off/Auto (HOA) switches.  The pump 
station handles about 50% of the flow being treated at the plant. 

 
2. Screening: There are two screw auger screens (one with 3 mm openings, max capacity 

100 L/s, and other with 5 mm openings max capacity 140 L/s) and a manually raked 
bypass screen with 100 mm openings in the bypass channel.  There are no local HOA 
switches.  The 3 mm screen was intended to operate at average flow.  The 5 mm screen 
was intended to operate at peak flows.  The bypass operates under unspecified bypass 
conditions.  The hydraulic capacities of the screens have not been tested.   The screens 
discharge to two plastic containers, which are lined with permeable bags that allow some 
screenings dewatering. 

 
3. Grit Removal: There is a 3-pass serpentine flow pattern channel, with water level 

controlled at a depth of approximately 1.0 m by a V-notch weir located at the end of the 
third pass.  There is no automatic system for removing grit. 

 
4. Flow Equalization:  A control valve directs all flows up to 7,048 m3/d to the secondary 

treatment process.  All flows in excess of this are directed to primary treatment.  Flows 
entering the secondary treatment process are measured using a Parshall flume and 
ultrasonic level sensor.   Flows bypassed to primary treatment only are measured in a 
separate Parshall flume.  Both flumes have turbulent flow conditions in the inlets, which 
can affect accuracy. 
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5. Primary Treatment: There are two rotary drum screens with a 37-micron aperture.  The 
screens are rated at 6750 m3/d each when treating 40 mg/L TSS.   Each screen has a spray 
bar to wash particulate material, oils, grease and grit off the screen and back into the 
secondary process.  There is no means to collect primary screenings if it is not desirable 
to redirect them into the secondary system.  There are no local HOA switches. 

 
6. Secondary Treatment:  There is a ZenoGem system, a patented process consisting of a 

suspended growth activated sludge process integrated with a ZENON ultrafiltration 
membrane (ZeeWeed) system.  There are 32 membrane cassettes installed.  Dissolved 
oxygen probes are located in the east bioreactor tank, but not on the west side.  There are 
no tank isolation gates on the west side.  Magnetic flow meters measure total effluent 
flow from the system. 

 
There are two sets of process blowers.  Two 60 HP  multi-stage centrifugal blowers were 
originally supplied in the early 1970’s.  Three new 100 HP centrifugal blowers were 
supplied with the Zenon upgrade. 

 
7. Disinfection System:  There is an ultraviolet disinfection system consisting of 48 lamps 

in 2 banks of six 4-lamp modules each.  The specified design UV dosage is 22 mW-s/cm2 
with a UV transmissivity of 70% and a TSS of 1.0 mg/L.  The specified design peak flow 
is 7,048 m3/d, and when operating the system meets the fecal coliform level of less than 
25 MPN/100 mL specified in the supplier’s contract. 

 
8. Biosolids Handling:  Two small submersible pumps convey waste activated sludge 

(WAS) to a small mixing tank, where the WAS is mixed with wood pellets and polymer.  
The mixture is directed to a Fournier sludge dewatering press.  Dewatered biosolids are 
conveyed to a roll-off bin.  A second bin is provided so wasting can continue while solids 
are taken off site.  

 
9. Odour Control: Foul air from the headworks and the biosolids handling area is vented to 

an 800 ft2 biofilter using two exhaust blowers. 
 
Loading Capacity & Process Deficiencies 
 
The following plant process capacity issues have been extracted from a report prepared by Reid 
Crowther and Partners Ltd. (2000): 
 

1. Influent Pumping: The on/off cycling of the influent pump station results in pulsed flow 
that may create difficulties in screening and operation of the valve controlling flow to the 
secondary process. 

 
2. Screening: When the primary treatment bypass drum screens are operating, the water 

level in the headworks backs up past the inlet screw auger screens causing some debris to 
float above the auger’s zone of influence, and not be removed.  There is evidence of 
fibrous material on the membranes.  The 5 mm screen does not dewater properly at top of 
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the screen auger.  The 3 mm and 5mm screens operate continuously.  The plant currently 
generates in excess of 900 kg of wet screenings per week.  

 
Since the TSS concentration of sewage entering the primary treatment bypass drum 
screens is greater than 40 mg/L, the working capacity of those screens is likely less than 
the equipment rating.  There is reason to believe the two screens may not have sufficient 
capacity to handle the present wet weather flows, and the working capacity needs to be 
verified. 

 
3. Grit Removal: The plant has been operating for 18 months.  Approximately 23 m3 of grit 

would be expected to have entered the plant over this time based on historical operating 
information as well as typical grit generation rates.  The grit channel has collected only 
an insignificant fraction of the expected amount, and grit accumulation in bottom of 
membrane tanks is likely. 

 
4. Bypass Parshall Flume: The Parshall flume used to measure bypass surcharging backed 

up on Nov. 11, 1999, indicating this component may be at it’s design capacity with 
respect to current peak wet weather flows. 

 
5. Secondary Treatment:  Plant records from the fall of 1999 show that membrane process 

typically treats between 3,500 and 5,500 m3/d.  Full flow trials of the membrane system 
carried out by the plant supplier, which were not witnessed, are reported to have 
processed a total of 3,544 m3 during a 12-hour period.  Preliminary indications are that 
the membrane system is capable of meeting the contractual flows on a continuous basis 
with 30 membrane cases in operation. 

 
6. Ultraviolet Disinfection System:  The UV system peak flow is 7,048 m3/d, and when 

operating meets the fecal coliform level of less than 25 MPN/100 mL specified in the 
contract. 

 
7. Manhole Surcharging:  The effluent manhole at SW corner of the main process building 

has surcharged in the past, but the operators have recently installed an above ground 
overflow to another manhole to relieve pressure at that location. 

 
8. Biosolids Handling:  A second bin is required for the solids handling system so wasting 

can continue while solids are taken off site.  There is no biosolids storage/thickening 
tank, therefore operators must dewater the waste biosolids at the concentration received 
from the bioreactor, which increases the press operation time.  Wood pellets are required 
to dewater the biosolids, and are added to the press at rate of twenty-three (23) 40 lb bags 
per day, at a cost of about $80/day.  The dewatered biosolids bin capacity is 10,600 kg 
(hauling limit), which represents about two days of biosolids production.  The resulting 
dewatered biosolids cake is about 20% solids.  Approximately 10.5 kg/d of polymer is 
also used in the dewatering process, which equates to about 8.2 kg/dry ton of biosolids 
dewatered. 
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9. Odour Control:   The performance and capacity of the biofilter has not yet been 
assessed.   

 
Hydraulic Loading 
 
During 1999, the Westview plant biological system treated about 4,120 m3/d on average, ranging 
from 2,728 to 5,360 m3/d.  This is less than twice the 1999 average dry weather flow of 4,576 
m3/d.  On all days of record, there were bypass flows recorded, which averaged 2,392 m3/d and 
ranged from 218 m3/d to 10,305 m3/d (the peak value is based on the average flow recorded 
during a two day period, therefore the bypass peak flow is likely higher).  During that period the 
biological system treated an average of 4,293 m3/d, ranging between 3,028 to 5,360 m3/d. 
 
As noted previously, the maximum authorized rate of discharge on the permit is 13,650 m3/d.  
This value was exceeded in 1999. 
 
By early 2000 the membrane system was augmented to a total of 32 cassettes in operation at any 
time.  Plant records obtained during the fall of 1999 indicate that the membrane process typically 
treats between 3,500 and 5,500 m3/d (RCPL, 2000). 
 
During January to October 2000, the Westview plant biological system treated about 4,844 m3/d 
on average, ranging from 2,248 to 6,970 m3/d.  This is less than twice the 1999 average dry 
weather flow of 4,576 m3/d.  There were bypass flows recorded on 200 of the 306 days of record, 
which averaged 690 m3/d and ranged from 1 m3/d to 4,575 m3/d.   Bypass flows were generally 
on the low side of the average as indicated by the median value of 443 m3/d. 
 
Effluent Quality 
 
During 1999, the Westview plant biological system treated about 4,120 m3/d on average, ranging 
from 2,728 to 5,360 m3/d.  This is less than twice the 1999 average dry weather flow of 4,576 
m3/d.  On all days of record, there were bypass flows recorded, which averaged 2,392 m3/d and 
ranged from 218 m3/d to 10,305 m3/d (the peak value is based on the average flow recorded 
during a two day period, therefore the bypass peak flow is likely higher).  During that period the 
biological system treated an average of 4,293 m3/d, ranging between 3,028 to 5,360 m3/d. 
 
As noted previously, the maximum authorized rate of discharge on the permit is 13,650 m3/d.  
This value was exceeded in 1999. 
 
The Powell River Westview Plant did not consistently meet its discharge permit requirements for 
BOD5 or TSS in 1999, and would not have met the secondary effluent quality requirements 
under the current Regulation.  Based on the 2000 operating data, the Powell River plant would 
have met the current Regulation requirements for TSS all of the time and met the BOD 
requirements 97% of the time.    
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Samples collected after secondary treatment and UV disinfection (not including bypass flows), 
consistently had BOD5 and TSS concentrations below the test detection limits of 5 and 1 mg/L, 
respectively. 
 
Samples collected during 1999 at the plant bypass flume after the fine screens, had BOD5 
concentrations ranging from 60 mg/L to 250 mg/L, and exceeded 130 mg/L for 56% of the total 
of 50 samples collected. 
 
Samples collected during 1999 at the plant bypass flume after the fine screens, had TSS 
concentrations ranging from 34 mg/L to 170 mg/L, and exceeded 130 mg/L for 6% of the total of 
50 samples collected. 
 
Mixed final effluent had BOD5 concentrations ranging from 5 mg/L to 126 mg/L in 1999, and 
from 5 mg/L to 65 mg/L in 2000; exceeding the permit level of 45 mg/L for 50% of the total of 
50 samples taken in 1999 and 3% of the total samples collected in 2000.   
 
Mixed final effluent had TSS concentrations ranging from 1 to 94 mg/L in 1999, and from 1 to 
31 mg/L in 2000; exceeding the permit level of 45 mg/L for 25% of the total of 50 samples taken 
in 1999, but did not exceed the permitted level in 2000. 
 
Toxicity testing done in July and December of 2000 showed 96-hr LC50 results of  >100% (i.e. 
non-toxic) for the mixed effluent from the Westview plant. 
 
Outfall Capacity 
 
The Westview plant discharges to a submerged outfall, extending approximately 486 m offshore 
and terminating at a depth of approximately 53 m below low water level.  The outfall has a 
reported (but unconfirmed) hydraulic capacity of 36 ML/d (Associated Engineering, 1990).  
Although a video was taken in recent years during a dive along the outfall, there has been no 
engineering assessment of the outfall structural integrity. 
 
B.C. MoELP modeled the outfall performance during an environmental impact assessment (B.C. 
Government, 1985) that included surface and depth samples taken at four locations off shore, 
surface samples taken at nearby Willingdon Beach, and effluent samples analyzed for fecal 
coliform and water quality parameters.   As well, salinity and temperature gradients and surface 
currents were measured during the sampling events.   After a low slack tide condition, current is 
directly towards Willingdon beach from the outfall. 
 
The sample results were used to calibrate an outfall plume model.   The model showed that the 
effluent plume was consistently trapped below the surface throughout the year.   Average flows 
in August at the time were approximately 4,000 m3/d.   The model predicted that with a sewage 
flow of 6,600 m3/d in August the secondary dilution to the closest beach would be 1,733:1.  
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Structural Status 
 
A 1996 report (before the conversion of the plant to the Zenon process [RCPL,1996]) indicates 
the pump station and valve chamber concrete appear to be in reasonable condition given its age.  
No serious cracks or evidence of deterioration of concrete or exposed reinforcing steel was noted 
at the time.  Metal access hatches were noted to have signs of corrosion. 
 
The same report also noted that the concrete walls of the process tanks were in reasonable 
condition given the age of the tanks, with some degree of corrosion being evident near the 
maximum water level in the aeration tanks and digesters.  At least two visible cracks in the 
concrete on the west side of the structure were noted as evidence of leakage from the tanks. 
 
A later report following upgrading of the plant to the Zenon process (RCPL, 2000) notes a 
number of problems, including the following: 
 
Crane beam misaligned in the main process building with connection plates in precast panel 
walls 
Crane beams are supported from lintels and at jointing between precast panels in the headworks 
building and the main process building 
Crane beam fastened to an existing concrete roof slab in the blower building 
East end of the crane beam is fastened to a wooden roof truss in the blower building. 
Monorail crane in the main process building slipped off its support beam during plan 
commissioning in 1998. 
Membrane cleaning tank (quenching tank) not designed to withstand buoyant force when empty, 
mounting bolts recently failed. 
Some electrical work carried out in contravention of the Electrical Safety Act. 
 
Townsite 
 
Existing Permit 
 
The Townsite plant is authorized to discharge through a marine outfall to Malaspina Strait under 
Permit No. PE-171, dated May 1, 1975, with a maximum daily discharge of  6,820 m3/d, with the 
following conditions:   
 

• BOD5, maximum 45 mg/L 
• TSS, maximum 60 mg/L 

 
Treatment works: high rate activated sludge type secondary treatment plant, storm water storage 
tanks and return pumps. 
 
System Description 
 
The plant is located on the south end of the Pacifica mill site near the foot of Laurel Street 
adjacent to a log storage/sorting area.  The site is on mill lands and is accessed by passing 
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through mill property.  The plant treats sewage from both the Townsite catchment area and the 
sanitary sewer from the mill. 
 

1. Flow Equalization: Manhole No. 2, located upstream of the plant, receives gravity flow 
from Townsite and from a separate pipe from the mill.    The manhole also contains an 
overflow weir that diverts peak flows to two storm tanks.  The storm tanks are two 
concrete walled tanks with dimensions of 22.2 m L by 4.3 m W.  The tank floors slope 
downward to the north, with maximum water depth varying between 3.65 and 4.26 m.  A 
small pump chamber, 4.25 m L by 1.8 m W  is located at the north end of Storm Tank 
No. 1, which was described earlier as part of the sewer collection system. 

 
2. Headworks: A manually adjusted control gate is used to divert flow to the storm tanks.  

The control gate is followed by a small grit channel and a Parshall flume, then a second 
small grit channel and a second Parshall flume.  Flows from the storm chambers are 
pumped into the grit chamber upstream of the second Parshall flume.  Influent flows are 
measured at the second Parshall flume by an ultrasonic level detector and recorded on a 
chart recorder in the control room.  Grit is manually removed from the two small grit 
chambers. 

 
3. Flow splitting:  After the second Parshall flume, a flow splitting structure that originally 

housed two barminutors, now removed since they were prone to mechanical failure.  
After the flow splitter, the waster flows down an aerated influent channel form where it is 
discharged along the length of the two aeration tanks through a series of overflow weirs. 

 
4. Biological Treatment:  There are two aeration tanks, each with a dimension of 11 m by 

3.65 m W by 4.1 m SWD.  The tank aerators are tubular rubber membrane diffuser type. 
 

5. Secondary Clarification:  Mixed liquor from each aeration tank enters a dedicated 
rectangular secondary clarifier.  Each clarifier is 11 m L by 5.5 W by 4 m deep, with 45 
degree benching to a height of 2.4 m along the length and width of each tank.  Effluent 
from the clarifiers is collected in launders and conveyed to the outfall.  Return activated 
sludge (RAS) is pumped by a rail-mounted air-lift pump, which continuously moves back 
and forth along the tank length.  A fraction of the RAS is wasted to the aerobic digesters, 
and the remainder is discharged to a receiving channel, which distributes the RAS along 
the length of the aeration tank through a series of horizontal pipes discharging above 
water level. 

 
6. Biosolids Stabilization:  There are two aerobic digesters, each 11 m L by 4.6 m W by 4 

m deep.  Supernatant is returned to aeration tanks using an airlift pump.  Surplus 
biosolids is periodically wasted to the outfall, approximately twice per month during the 
summer months, and once per month during the rest of the year. 

 
7. Control building:  The control building has two floors.  The control room, workshop and 

washroom are accessed by stairs.  There is a blower room located on the lower level (8.8 
m by 4.9 m) which contains two Fuller blowers, both powered by 60 HP motors.  The 
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duty blower is rotated once per year.  The control room (4.9 m by 4.1 m) contains the 
plant MCC, storm flow pump control panel, and influent flow chart recorder.  The 
washroom has shower, toilet, washbasin and hot water tank.  The workshop (4.3 m by 2.9 
m) is not generally used for maintenance because of difficulties of carrying equipment up 
and down the access stairs. 

 
Plant Capacity & Process Deficiencies 
 

1. Flow Equalization:  Peak flows occurring on November 11, 1999, were observed to 
cause the storm tanks to overflow (i.e. peak flows exceeded the equalization capacity of 
the storm tanks).  To hose down storm tanks after pump down takes about 1.25 hours per 
side. 

 
2. Headworks:  Solids settle out in the influent channel.  The amount of grit taken out is 

approximately 16 yd3 every 2 years. 
 

3. Biological Treatment:  Flow to the secondary treatment process is currently restricted to 
approximately 3.5 to 4.0 ML/d (RCPL, 1996).  During 1999, the Townsite plant 
biological system treated an average of 3,440 m3/d, with flows ranging from 1,956 to 
5,178 m3/d.  There were bypass flows recorded on 117 days, with most bypassing 
occurring between the end of January and beginning of April.  On days when there were 
bypass flows, they averaged 710 m3/d and ranged from 7 m3/d to 2,787 m3/d (the peak 
value was averaged over two days therefore the bypass peak flow was likely even 
higher).    The maximum-recorded daily flow was 6,920 m3/d, which exceeded the permit 
limit.  A previous report estimated plant design capacity as 2.75 ML/d (Dayton and 
Knight, 1988). 

 
Effluent Quality 
 
Influent grab samples are taken usually just before noon, just after the influent gate.  Effluent 
grab samples are collected at the end of the outfall weir.  All samples are collected on weekdays. 
 
During 1999, BOD concentrations in samples collected at the discharge to the clarifiers ranged 
from 10 to 80 mg/L, and exceeded 45 mg/L for only 1 of the total of 13 samples taken.  TSS 
concentrations ranged from 2 to 162 mg/L, and exceeded 60 mg/L for only 1 of the total of 13 
samples taken.   Effluent quality measured at the discharge of the clarifiers thus appears to 
generally meet both the current Regulation and the plant’s current permit (45/60). 
 
Since peak flows are bypassed through the storm chambers and samples of the bypass are not 
taken regularly, the mixed effluent quality from the Townsite plant cannot be determined.   The 
one bypass sample taken in 1999 on February 2 had a BOD concentration of  35 mg/L and a TSS 
of 30 mg/L.   
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Outfall Capacity 
 
The main outfall is a 300 mm diameter pipe, discharging a distance of 610 m from high water 
mark at a depth of 51 m below high water level, with an estimated hydraulic capacity of 9 ML/d 
(Associated Engineering, 1990).   The stormwater overflow outfall is 48 inches in diameter and 
terminates 300 mm below low water level. 
 
Similar to the Westview outfall, no structural assessments have been carried out of either the 
treated effluent or stormwater overflow outfall pipes.  A dive was carried out recently, with a 
video record.  However, no report was prepared.  Repairs have been made to the outfall (repair 
clamp) as a result of a puncture.   
 
Mechanical Status 
 
The blowers have been in service since the plant’s construction in 1975 and, apart from noise 
levels, the plant superintendent is reasonably satisfied with their performance and reliability.   
The plant MCC, storm flow pump control panel, and influent flow chart recorder in control room 
appear to be in good working order, with no evidence of corrosion (RCPL, 1996). 
 
Structural Status 
 
The condition of concrete tankage is reasonable given its age, with some degree of corrosion 
being evident near the maximum water level in the aeration tanks and digesters.  There is one 
significant crack in the concrete on the west side of structure, an exterior wall of Storm Tank No. 
2, showing evidence of leakage (RCPL, 1996). 
 
Wildwood 
 
Existing Permit 
 
The Wildwood lagoon is authorized to discharge through a marine outfall to Malaspina Strait 
under Permit No. PE-118, dated May 3, 1991, with a maximum daily discharge of  1,500 m3/d, 
with the following conditions:   
 

• BOD5, maximum 45 mg/L 
• TSS, maximum 60 mg/L 
• Treatment works: aerated stabilization lagoon 
• Disinfection not required, but suitable provisions for future disinfection facility should be 

made 
• Record daily the effluent volume discharged over a 24 hour period 
• Effluent grab sample once/month for BOD5 and TSS 
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System Description 
 

1. Secondary Treatment:  The lagoon system was constructed in 1965 and consists of a 
single cell, 1.4 m deep, with a total liquid surface area of about 2.43 ha., aerated by two 
3.7 kW aerators (Associated Engineering, 1996).   From the lagoon effluent discharges to 
a Parshall flume with an ultrasonic level recording system.   The lagoon was originally 
equipped with chlorine disinfection system, but the disinfection system was shut down in 
the 1970’s due to concerns regarding chlorine toxicity to marine life. The bottom of the 
lagoon is native clay. 

 
Plant Capacity and Process Deficiencies 
 

1. Hydraulic Capacity:  Hydraulic retention time of 34 days at AWWF and 90 days at 
ADWF (Dayton and Knight, 1988).   The maximum-recorded flow was 1,904 m3/d, and 
the maximum estimated daily flow is 3,000 m3/d in 1999.  A maximum daily discharge of 
1,500 m3/d is allowed under the permit.  Flow related excursions outside permit the result 
of I&I, and precipitation on the lagoon.  The lagoon volume is approximately 36,000 m3 
(Associated Engineering, 1996). 

 
2. Organic Loading:  Using an average influent BOD5 of 166 mg/L, the average annual 

BOD5 load is estimated at 115 kg/d, or 0.087 kg BOD/capita/day based on a contributing 
population of 1320.  This results in a nominal average surficial BOD5 loading of 52 kg 
BOD5/ha/day, which is near the upper range of typical facultative lagoon loading criteria.  
This loading estimate does not include septage or the effects of decomposing biosolids. 

 
3. Aeration Capacity:  The aerator power requirements for 1995 were estimated at 7.5 to 

15 kW, depending on the assumed aerator efficiency.  The two 3.7 kW aerators likely are 
not providing sufficient oxygen (Associated Engineering, 1996).   Operations staff 
indicates the effluent dissolved oxygen is less than 0.1 ppm in the winter.  It is likely the 
lagoon is under-aerated.  

 
4. Capacity Limitation:  Loading related effluent quality excursions caused by a 

combination of short HRT, insufficient aeration capacity, and high summer organic 
loadings due to decomposition of stored biosolids (Associated Engineering, 1996).   

 
5. Biosolids Management:  Lagoon was dredged in 1996, and about 480 tons of biosolids 

was removed.  Biosolids stockpiled  behind lock-blocks and covered with plastic (now 
torn with some growth).  Similar temporary storage area for Westview biosolids is empty.  

 
Effluent Quality 
 
Effluent samples are taken at the Parshall flume, on weekdays only. 
 
The Associated Engineering (1996) study indicated that the lagoon generally provided 
wastewater treatment that met the effluent discharge permit.  Effluent BODs were generally in 
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the 20-40 mg/L range or lower, with average of about 30 mg/L.  Lower values were achieved 
during the winter months, with higher values (including excursions) occurring during the 
summer.  The effluent TSS ranged from 20 to 50 mg/L, averaging about 32 mg/L.  In 1995, the 
lagoon effluent was in compliance with the permit requirements approximately 90% of the time.   
 
Graphs of effluent samples taken during the period from 1993 to 2000 (Appendix C) show a 
similar pattern, with excursions above permit levels occurring from April to November for BOD 
and from March to September for TSS.   The percentage of tests over the permit level (for all 8 
years) is higher than that reported for 1995, with 26% of tests exceeding the BOD limit and 15% 
of tests exceeding the TSS limit.   Although the winter months are below permit, there is a 
general upward trend during the winter for effluent concentrations of both BOD and TSS.  There 
is also an increase in the number of permit excursions per year for BOD, but not for TSS.  The 
number of effluent BOD excursions per year has not decreased since the lagoon was dredged. 
 
The effluent from the Wildwood lagoon would not meet the current Regulation, and now 
regularly exceeds its present permit requirements during the summer months. 
 
Outfall Capacity 
 
Treated effluent is discharged through a 200 mm diameter marine outfall extending 
approximately 137 m offshore and at a depth of approximately 7 m below low water into 
Malaspina Strait.  No structural assessment has been carried out of the outfall. 
 
Mechanical Status 
 
The surface aerators at the Lagoon are old and maintenance has increased in the last few years. 
 
2.5 STORMWATER COLLECTION SYSTEM 
 
General 
 
Storm sewers serve approximately three quarters of the Municipality, the remainder being served 
by open surface drainage structures. 
 
A stormwater quality survey was conducted in 1996 (MoELP, Feb. 1997) for discharges to 
Malaspina Strait in the Westview area, and this data is contained in the appendices.  No other 
stormwater quality data is available for Townsite, Cranberry or Wildwood. 
 
Stormwater discharge locations are shown in Figure 2.2.  Stormwater sampling sites are shown 
on Figure 2.3. 
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Figure 2.2  Stormwater Discharge Locations 
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Figure 2.3  Environment Sampling Sites 
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2.5.2 Westview 
 
System Description 
 
The  Squatter’s Creek Storm Drainage Review was done in 1982 to determine required 
upgrading in view of future land development in the northern and central part of Westview.  A 
minor system was designed for 10-year return, with major systems designed to carry a 100-year 
return.  The provision of detention facilities or surface infiltration to reduce peak flows was 
judged to be generally not practical because of limited space, steep slopes and impervious soils.  
In one area where a detention concept could be used, storage was incorporated allowing the use 
of a 25-year return frequency.  The area has an average east-west slope of 5%. (Associated 
Engineering, 1982). 
 
A detention pond was built in the Squatter’s catchment area for a new mall development, and a 
high flow diversion was built for lower Squatter’s creek. 
 
At Duncan Street below Franklin Avenue it will be necessary to control locations and elevations 
of future buildings due to the possibility of flooding under 100 year flow conditions. 
 
There are numerous storm drainage outfalls (estimated 37) into Malaspina Strait.  Westview has 
four storm outfalls to into McGuffie Creek, and three creeks in Westview receive stormwater – 
McGuffy Creek, Willingdon Creek, and Squatters Creek. 
 
Willingdon Creek is potentially affected by leachate from the transfer site. 
 
The storm sewer discharging to Squatter’s Creek collects leachate from an old landfill.  The 
District is addressing the potential impact.  
 
Stormwater Quality 
 
Willingdon Creek is potentially affected by leachate from the transfer site  The creek was 
sampled near the discharge point during 1996 (MoELP, Feb. 1997) and analyzed for fecal 
coliforms as well as nutrients and heavy metals.  Fecal coliform counts ranged between 70 to 134 
MPN/100 ml over four samples.   Iron fluctuations were observed throughout the year.  Metals 
that exceeded the detection limits included iron, potassium, magnesium, and zinc, plus 
phosphorus, sulphur and cobalt on one occasion each.  Metals and nutrients did not show 
excursions of concern for the MoELP.   
 
The source of fecal coliforms in Willingdon Creek should be investigated, as it impacts both the 
nearby Willingdon beach as well as shellfish beds in Malaspina Strait. 
 
Six other stormwater discharge points were sampled during the 1996 MoELP study.    Fecal 
coliforms were found in all samples.   The highest levels were measured at the Wharf Street 
outfall (Site 7), with an average of 2,000 MPN/100 ml, ranging between 186 to 3,460 
MPN/100ml.  The source of contamination for this outfall was not identified . 
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The second highest levels were measured at Site 5, on the Lytton St. storm drain.  Fecal coliform 
concentrations ranged between 100 to 1,170 MPN/100ml, with an average of 400 MPN/100 ml.  
The source of contamination for this outfall was not identified. 
 
Fecal coliform levels in the other outfalls were much lower, but still of concern with regards to 
local shellfish beds.  A regular fecal monitoring program is needed to prioritize which discharges 
merit further investigation to reduce fecal coliform contamination of Malaspina Strait. 
 
The storm sewer discharging to Squatter’s Creek collects leachate from an old landfill.  Water 
quality at the discharge was monitored during  a landfill leachate study conducted during April to 
October of 1997 (Pottinger Gaherty, 1998).  The only parameter of concern identified was iron, 
which was above the contaminated sites regulations for B.C. Aquatic Life Standard of  3,000 
ug/L.  The District is addressing the potential for environmental impact.  The Squatter’s creek 
discharge was not sampled during the 1996 MoELP study. 
 
Heavy metals and nutrient concentrations noted in the Westview storm outfall samples were not 
high enough to be of significant environmental concern (MoELP, Feb. 1997).  
 
Townsite & Cranberry 
 
System Description 
 
The Townsite system was originally combined but over the years catch basins have been 
disconnected such that today about 25% of  storm water is directed elsewhere.  There are 4 storm  
outfalls to Malaspina Strait, and 1 storm outfall to Powell Lake from Townsite.  There are no 
storm discharges to creeks within the Townsite catchment.   
 
Cranberry has a separate storm sewer system.  There are 6 storm outfalls to McGuffie Creek, 1 
storm outfall into McFall Creek and 4 into Gilbert Creek.  There are also 12 storm outfalls into 
Cranberry Lake and two into Powell Lake from the Cranberry catchment area. 
 
There is no information on stormwater quality in the Townsite and Cranberry catchments. 
 
Wildwood 
 
System Description 
 
 
There are 3 storm outfalls to Malaspina Strait, and five storm outfalls into a local creek, in 
addition to some storm drainage into Powell Lake. 
 
There is no information on stormwater quality in the Wildwood catchments. 
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2.6 RECEIVING ENVIRONMENTS 
 
Water Bodies 
 
Malaspina Strait 
 
The shoreline in the Powell River area is closed to shellfish harvesting due to dioxin/furan and 
bacteriological contaminants entering marine waters (B.C. Government, Feb. 1997). 
 
Some limited bacteriological data available for fresh water discharges along the shoreline, 
collected by Environment Canada, is appended to this report. 
 
The B.C. Ministry of Health (B.C. Government, March 2001) has sampled the water off local 
beaches and analyzed it for fecal coliform bacteria.  Samples were collected at Willingdon Beach 
and Gibsons Beach during the period of 1999-2000 and the analyses are appended to this report.  
Beach locations are shown in Figure 2.3.  
 
Gibsons beach has stayed well within the recreational water quality (bathing) guideline of 400 
FC/100 ml for any single sample or a running log mean of 200 per 100 ml for recreational water 
quality.  Values have occasionally  (June 1999, and August 1999 and 2000) been higher than the 
14 FC/100 ml limit for shellfish. 
  
Willingdon beach exceeded the recreational water quality guidelines in 1999, but during 2000 
fecal coliform levels measured were well below both the recreational water quality guideline and 
the shellfish limit. 
 
MoELP  (B.C. Government, 1985) studied the receiving environment in the area of the 
Westview Wastewater Treatment plant outfall.   As part of the study samples were taken at a 
control point 350 m offshore of Marine Avenue near Penticton street,  approximately 2300 m S-
SE of the outfall discharge, as well as from the outfall area.  Samples were taken at surface and 
at depth, during June, August and October 1984, and January 1985.  Samples were analyzed for 
nutrients, specific conductance, total solids, nitrogen, phosphorus, and faecal coliform.  Field 
measurements and observations included salinity and temperature gradients and surface currents.  
Fecal coliforms were not detectable in any surface samples at the control point, but were 
detectable at depth during August and October 1984 (maximum 49 MPN). 
 
During the 1985 study a Pisces submersible videotaped the area around the Westview outfall 
discharge.  There was a build-up of plastic, paper and sludge like materials on the bottom in the 
immediate dilution zone of the outfall.  However, the report concluded that the submerged 
effluent discharge was “having a mildly eutrophic effect that is likely beneficial to the overall 
marine food web.”  No direct impact on bottom fish was evident in samples of fish collected 
from the outfall area.   Nitrogen values before the spring algae bloom were elevated by 3.9%  
dissolved nitrogen and 41% for dissolved phosphorus over background levels obtained from 
Strait of Georgia stations to the south.  The report noted that a significant increase in nutrient 
loadings could eventually lower secondary productivity, but that the “discharge induced 
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increases in dissolved nitrogen, the normal marine environment limiting nutrient…appear to be 
insignificant…an unfavourable alteration of the marine food web due to the discharge has 
certainly not been identified to  date, and is not predicted for the immediate future.”  The water 
chemistry results of this report are contained in the appendices. 
 
A study done by MoELP in the area of the Powell River Pulp Mill discharge is still being 
finalized.  The study examined sediment and water column chemistry, plankton taxonomy and 
tissue chemistry, mussel tissue chemistry and toxicology. 
 
There are no environmental impact assessments available for the Townsite and Westview 
outfalls.   Environmental impact assessments with regards to stormwater discharges have been 
limited to the assessment of stormwater quality data from some Westview discharges, described 
above. 
 
Powell Lake 
 
The B.C. Ministry of Environment Lands and Parks (MoELP) has sampled the water off local 
beaches and analyzed it for fecal coliform counts.  Data was collected for Mowat Bay Beach 
during the period of 1999-2000 and is appended to this report.  The beach location is shown in 
Figure 2.3. 
 
Mowat Bay beach exceeded the guideline of 400 FC/100 ml for any single sample or a running 
log mean of 200 per 100 ml for recreational water quality in August of 1999.  Values in 2000 
have generally been much lower, although one sample in June was 225 FC/100 ml.  Fecal 
coliforms were detected in all but four of 28 samples taken during the summers of 1999 and 
2000. 
 
A study conducted for BC Assets and Lands included bacteriological monitoring of Powell Lake 
in response to water quality concerns from float cabin use.  Although the monitoring points were 
at some distance from the District of Powell River guidelines, the control point (no floating 
cabins in the area) is of interest in that fecal coliforms were undetectable in all samples. 
 
The source of the fecal contamination at Mowat Bay Beach should be investigated. 
 
MoELP has also conducted a survey of phenols in  Powell Lake.  There have been no 
environmental impact assessments related to stormwater discharges to Powell Lake. 
 
Cranberry Lake 
 
The B.C. Ministry of Environment Lands and Parks (MoELP) has sampled the water off local 
beaches and analyzed it for fecal coliform counts.  Two samples were collected at Cranberry 
Beach during the period of 1999-2000 (one in August of each year) and the data appended to this 
report.  The beach location is shown in Figure 2.3. 
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Cranberry Lake beach exceeded the guideline of 400 FC/100 ml for any single sample or a 
running log mean of 200 per 100 ml for recreational water quality in August of 1999.  The 
sample taken in  2000 was lower, but still significant at 115 GC/100ml.  A more comprehensive 
sampling program should be initiated and the source of the apparent fecal contamination should 
be investigated. 
 
There have been no environmental impact assessments related to stormwater discharges to 
Cranberry Lake. 
 
Creeks 
 
Willingdon Creek was sampled near the discharge point during 1996 (MoELP, Feb. 1997) and 
analyzed for fecal coliform as well as nutrients and heavy metals.  Fecal coliform counts ranged 
between 70 to 134 MPN/100 ml over four samples.   Iron fluctuations were observed throughout 
the year.  Metals that exceeded the detection limits included iron, potassium, magnesium, and 
zinc, plus phosphorus, sulphur and cobalt on one occasion each.  Metals and nutrients did not 
show excursions of concern for the MoELP.   The sampling location is shown on Figure 2.3. 
 
The Squatter’s Creek outfall near Westview Avenue was  
 
No other water quality data is available for the creeks in the Powell River area, nor have there 
been any environmental impact assessments for storm discharges to other creeks. 
 
Land 
 
There is no discharge of effluent to land in the Powell River region. 
 
Groundwater 
 
There is no discharge of effluent to groundwater in the Powell River region. 
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3 PROJECTED POPULATION AND INDUSTRIAL GROWTH 
 
3.1 MUNICIPALITY OF POWELL RIVER 
 
Residential 
 
The following three population projections for 2021 are based on an extension of the Official 
Community Plan (OCP) projections (projected to 2014), as shown in Figure 3.1: 
 

• High – 23,138 
• Medium – 17,733 
• Low – 12,088 

 
The OCP assumes that 60% of new housing will be single-family, and 40% of new housing will 
be multi-family. 
 
Industrial 
 
An industrial space demand of 12 hectares is projected to 2011 (UMA planning report 
incorporated in the OCP).  The short-term demand is expected to be modest (Tidewater, 1987; 
UMA, 1993; Chatwin Engineering, 1995). 
 
Commercial 
 
The OCP indicates an expected trend towards increased employment in trade and services and 
decreased employment in the industrial sector.  New commercial growth opportunities are 
foreseen in the areas of tourism, retirement focus, economic diversification, value-added 
products from the forest industry, and an expanding service sector.  
 
 
3.2 WESTVIEW 
 
Residential 
 
Westview is expected to continue to have the largest proportion of the future residential 
development potential.  Most of the medium density multiple-family development is proposed to 
be within central Westview and at Beach Gardens.  Low-density residential development is being 
encouraged in the central area of Block 36, District Lot 450, east of the transmission corridor, 
and along Joyce Avenue as far south as Quesnel St.  New single-family development is expected 
in the southern area (Gordon Park and Grief Point) due to the availability of a large supply of 
vacant land.  Single-family infill development will be encouraged throughout the Westview area. 
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Figure 3.1  Population Projections 
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The following three population projections for 2021 are based on an extension of the OCP 
projections for Powell River, assuming that Westview continues to get 80% of the overall growth 
for the municipality: 
 

• High – 16,097 
• Medium – 11,759 
• Low – 7,230 

 
Industrial 
 
There is a potential site for a non-waterfront light industrial park north of the Airport (Lot 5127), 
subject to Agricultural Land Commission support. There is also a proposal within the OCP to 
designate the residential areas north of Field Street, and south of the Airport, as light industrial. 
 

NovaTec Consultants Inc. Page 37   



District of Powell River May 24, 2001 
Liquid Waste Management Plan - Stage 1 Report File: 1604.01 

Commercial 
 
Further development of service and auto-oriented businesses in the Joyce Avenue and Duncan 
Street areas are expected.  Further tourist and service oriented development is also expected in 
the Thunder Bay Street and Marine Avenue areas.  In the main Joyce Avenue and Alberni Street 
areas, further general commercial development is expected. 
 
 
3.3 TOWNSITE AND CRANBERRY 
  
Residential 
 
The Cranberry area is expected to continue to offer mixed residential development.  Low density 
and smallholdings development is expected to predominate, along with rural development in 
several areas.  New low density multiple family development and compact housing will be 
encouraged adjacent to the commercial center.  Medium density residential development will be 
permitted within the commercial core, and there is infill potential. 
 
The Townsite residential area is already largely developed, however, there is some potential in 
Milltown Centre for additional mixed-use residential development. 
 
The following three population projections for 2021 are based on an extension of the OCP 
projections for  Powell River, assuming that Townsite/Cranberry continues to get 15% of the 
municipal growth: 
 

• High – 5,344 
• Medium – 4,499 
• Low – 3,616 

 
Industrial 
 
The pulp mill is expected to remain the largest employer in Powell River.  The Pacifica Paper 
Mill presently employs approximately 1000 people; 600 shift workers, 200 staff, and 200 
maintenance (Kilbeck, Nov. 8, 2000).  On weekends the total number of people working per day 
declines by approximately 350, as there are fewer mill and maintenance personnel.  In December 
of 1999, the total number is expected to decrease by 100.  Future employment is expected to stay 
the same or decrease due to increased efficiency in mill processes. 
 
The mill’s waterfront lands, located south of the mill site, provide an opportunity for future 
industrial development and a possible site for relocation and expansion of the BC Ferry 
Terminal.  A former golf course on part of Block 43 of Lot 450, which is part of the millsite area, 
has been identified as having some waterfront industrial park potential.  Also, Block 55 of Lot 
450, north of pulp mill and on mill lands is currently designated Resource but this designation 
does not preclude consideration of alternate land uses in the future. 
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There is also some potential for industrial mixed development in the Milltown Centre area. 
 
Commercial 
 
New small-scale general commercial development is expected along Cranberry Street.  There is 
also potential for commercial and institutional mixed development in Milltown Centre. 
 
 
3.4 WILDWOOD 
 
Residential 
 
Wildwood is expected to continue to function as a semi-urban/rural residential/agricultural 
community, and no significant land use changes are anticipated.  Wildwood residents have 
publicly expressed a desire for the present character to be maintained. 
 
The following three population projections for 2021 are based on the area continuing to receive 
4% of the overall growth for the municipality: 
 

• High – 1,698 
• Medium – 1,475 
• Low – 1,243 

 
Industrial 
 
No industrial development is anticipated in the Wildwood area. 
 
Commercial 
 
No significant change is expected in commercial development in the area for the 2021 planning 
horizon. 
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4 PROJECTED FUTURE WASTEWATER FLOWS AND 
LOADS 

 
4.1 HYDRAULIC AND ORGANIC REDUCTION OPTIONS 
 
Hydraulic loading (volume of wastewater) affects the sizing of the collection, treatment and 
disposal system works including pipes, pumps, channels, headworks, and clarifiers.  It also 
affects the biological treatment system, but to a lesser extent.  Reducing the volume of 
wastewater, therefore, reduces the capital cost of the collection and treatment works.  The two 
primary means of controlling hydraulic loading include implementing water conservation 
measures and reducing the inflow and infiltration to the collection system. 
 
Organic loading has a major effect on sizing the biological treatment system and biosolids 
management systems.  Organic load can only be controlled or reduced by implementing 
commercial and industrial source control (discharge bylaw) measures. 
 
Water Conservation 
 
Watering Restrictions 
 
Although there are water restrictions presently in place within the District, these control 
measures are targeted at landscape watering practices, which do not normally affect sewage 
flows.   
 
Water Metering 
 
Water use in Powell River is presently high, and consumption averages 604 L/cap/day during the 
non-irrigating winter months (January to April and October to December, 1999).  Therefore, 
there are potentially significant savings to future municipal infrastructure if water meters were 
installed and citizens and businesses were billed directly for water use, and their impact on the 
infrastructure.  
 
There has been significant resistance to the installation of water meters by citizens in the past, 
and it is unlikely that this will change in the near future.  Installation of water meters for 
commercial and industrial applications may help to decrease the sewage flows, as discussed 
below under Source Control. 
 
Low Flow Fixtures 
 
Low flow fixtures can reduce sewage generation rates by as much as 35 percent.  The District 
does not have any Bylaws at present requiring the installation of low water use fixtures.  As only 
new construction could be expected to have low flow fixtures, the impact of low flow fixtures on 
future flows is expected to be small. 
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Infiltration and Inflow 
 
As previously noted, the high wet weather sewage flows indicate there is significant inflow and 
infiltration (I&I) throughout the District.  B.C. Reg. 129/99 states that by Jan 1, 2004, the I&I 
should be such that the maximum daily flow does not exceed two times the average dry weather 
flow (ADWF), unless there is a liquid waste management plan in place to reduce the I&I.   
 
Westview  
 
There is a considerable amount of effort being expended within the Westview collection system 
to reduce I&I including raising manhole covers, resealing manholes, and disconnecting road 
catch basins that are connected to the sewer system.  A study presently underway (Associated 
Engineering, June 2000) is assessing the Westview catchment area sanitary sewer system in 
detail. 
 
Townsite and Cranberry 
 
The Townsite collections system was originally constructed as a combined sewer system.  
Presently about 40% of the road catchbasins discharge to the sanitary sewer, and 60% of the road 
catchbasins discharge to separate sewers.   Approximately 90% of property drainage (i.e. 
perimeter and roof drains) discharge to the sanitary sewers.  Manholes with serious deficiencies 
have been rehabilitated in the Cranberry and Townsite areas. 
 

B.C. Reg. 129/99 states, 
 
“…the discharge must ensure that the person responsible for the 
municipal sewage collection system assesses the feasibility of 
sewer separation and, wherever possible, separates the storm and 
sanitary sewers at the time of repair”. 

 
 
Further, after Jan 1, 2004, no combined sewer overflows will be allowed during storm or 
snowmelt events with less than a 5-year return period.  Also, by July 2001 the number of 
combined sewer overflow (CSO) occurrences must be inventoried and steps must be taken to 
reduce CSO’s, record occurrences occurring during storm or snowmelt events with less than a 5 
year return period, etc. 
 
The I&I conditions within the Townsite collection system have not been assessed to date, but 
will be reviewed as part of considerations for future facility expansion and modifications.   
Important issues to investigate will be sewer separation, and identification of the cause of the 
high sewage flows recorded at the Townsite sewage treatment plant. 
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Wildwood 
 
As noted in Chapter 2, wet weather flows at the Wildwood lagoon are high, indicating significant 
I&I.  The I&I conditions within the Wildwood collection system have not been assessed to date, 
but will be reviewed as part of considerations for future facility expansion and modifications. 
 
Source Control 
 
Industrial/Commercial Source Control Opportunities 
 
Although there are limited industrial/commercial sewage contributions to the District sanitary 
sewage system, the mill has a sanitary line connected to the Townsite plant.  Allowing for a 
reasonable sanitary sewage discharge for the workers at the mill, the resulting per capita sewage 
flow from the Townsite area during dry weather conditions of 809 L/cap/day is excessive, and 
even exceeds the estimated water use rate of 604 L/cap/day.  Assuming that the flow meters at 
the Townsite plant are accurate, this suggests the sanitary sewage discharge from the mill is 
excessive and warrants monitoring.   
 

B.C. Reg. 129/99 states that: 
 
“A municipality must not accept the discharge of non-domestic 
waste to a municipal sewage collection system, unless the 
municipality has adopted a source control bylaw or equivalent 
measures to regulate the discharge of non-domestic waste into the 
sewer system, or demonstrates, to the satisfaction of the manager, 
that a source control bylaw…are not required to protect the 
sewage facility or the receiving environment.”  

 
There are no known non-domestic industrial discharges to the District sanitary sewer system, and 
only limited commercial discharges.  Some of the commercial discharges have been dealt with 
by requiring on-site grease traps before discharge to the sanitary sewer.  Non-domestic 
discharges can be toxic to treatment systems, or create excess loading conditions and cause 
process upsets.  There have been no such process upsets at either of the three existing biological 
treatment systems, indicating there are no problems with non-domestic discharges.   Therefore, it 
is unlikely that a source control bylaw would be necessary for Powell River. 
 
 
4.2 PROJECTED SEWAGE FLOWS AND LOADS 
 
Sewage Flows 
 
Table 4.1 describes the projected 2021 sewage flows assuming the historical per capita sewage 
generation rates, and system I&I (per connection), will continue as in the past.     
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Table 4.1 Estimated 2021 Sewage Flows 

 

 Units Westview Townsite + 
Cranberry Wildwood

Estimated Population Persons 11,760 4,500 1,475 

Estimated Population On Septic 
Tanks Persons 40 80 90 

Estimated Sewered Population Persons 11,720 4,420 1,385 

Percent Increase In Sewered 
Population From 1999 Percent 36 16 12 

Per Capita Sewage Flow L/cap/d 530 810 440 

Average Dry Weather Flow m3/d 6,200 3,700 600 

Maximum Daily Flow m3/d 23,000 10,000 3,200 
 
 
Sewage Loads 
 
Westview 
 
The 1999 monitoring data for the Westview plant indicates that the influent BOD5 concentration 
ranges from about 75 mg/L to 295 mg/L, with the 50th percentile about 170 mg/L and the 90th 
percentile about 230 mg/L.  Typically, the higher BOD5 concentrations occur in dry months and 
the lower concentrations occur in wet months.  Using the June to October data, the average dry 
weather BOD5 concentration is 218 mg/L, and ranges from 150 to 295 mg/L. 
 
The influent TSS concentration ranges from about 50 mg/L to 344 mg/L, with the 50th percentile 
about 125 mg/L and the 90th percentile about 170 mg/L.  Similar to the BOD5 data, the higher 
concentrations typically occur in dry months and lower concentrations in wet months.  Using the 
June to October data, the average dry weather TSS concentration is estimated to be 163 mg/L, 
ranging from 112 to 344 mg/L. 
 
The average dry weather BOD5 and TSS concentrations are typical for medium strength 
domestic sewage, and it is concluded that there is no unusual commercial or industrial 
contribution.   
 
Townsite 
 
The 1999 monitoring data for the Townsite plant indicates the influent BOD5 concentration 
ranges from about 70 mg/L to 196 mg/L, with the 50th percentile about 110 mg/L and the 90th 
percentile about 170 mg/L.  Typically, the higher BOD5 concentrations occur in dry months and 
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the lower concentrations occur in wet months.  Using the June to October data, the average dry 
weather BOD5 concentration is 154 mg/L, and ranges from 103 to 196 mg/L. 
 
The influent TSS concentration ranges from about 48 mg/L to 178 mg/L, with the 50th percentile 
about 78 mg/L and the 90th percentile about 150 mg/L.  Similar to the BOD5 data, the higher 
concentrations typically occur in dry months and lower concentrations in wet months.  Using the 
June to October data, the average dry weather TSS concentration is estimated to be 125 mg/L, 
ranging from 54 to 178 mg/L. 
 
The average dry weather BOD5 and TSS concentrations are low for domestic sewage, and 
indicate the sewage is subject to unusual dilution even during the dry weather months.  This 
could be the effect of storm water, or it could indicate high flow (dilution) contributions from the 
mill.  This situation should be reviewed during detailed design of any future works. 
  
Wildwood 
 
The 1999 monitoring data for the Wildwood lagoon indicates the influent BOD5 concentration 
ranges from about 72 mg/L to 350 mg/L, with the 50th percentile about 150 mg/L and the 90th 
percentile about 325 mg/L.  Typically, the higher BOD5 concentrations occur in dry months and 
the lower concentrations occur in wet months.  Using the June to October data, the average dry 
weather BOD5 concentration is 241 mg/L, and ranges from 155 to 350 mg/L. 
 
The influent TSS concentration ranges from about 33 mg/L to 220 mg/, with the 50th percentile 
about 90 mg/L and the 90th percentile about 170 mg/L.  Similar to the BOD5 data, the higher 
concentrations typically occur in dry months and lower concentrations in wet months.  Using the 
June to October data, the average dry weather TSS concentration is estimated to be 155 mg/L, 
ranging from 96 to 220 mg/L. 
 
Dry weather BOD5 and TSS concentrations indicate a medium to high sewage strength, and that 
the Wildwood system is affected less by I&I than the other two collection systems.  The higher 
influent sewage strength is not caused by septage discharges, as septage is dumped directly into 
the lagoon and not upstream of the influent sewer.  The influent loading conditions, including the 
effects of septage discharges, should be reviewed during detailed design of any future works.   
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5 LIQUID WASTE MANAGEMENT UPGRADE 
REQUIREMENTS 

 
5.1 REGULATION REQUIREMENTS 
 
Environmental Impact Study 
 
B.C. Reg. 129/99 requires that an environmental impact study be carried out if a new facility is 
constructed, or an existing facility is expanded resulting in an increase in flow capacity greater 
than 20% of the current permitted flow.  No environmental impact assessments have been done 
for any of the marine outfalls serving the three Powell River treatment systems. 
 
Effluent Quality – Secondary Treatment 
 
The present practice of discharging effluent to the marine environment is a low cost sustainable 
option that will likely continue for the foreseeable future.  Effluent irrigation would require 
capital investment for a transmission pipeline, and effluent irrigation system, in addition to likely 
requiring a higher level of disinfection. 
 
Outfalls to the marine environment are required to discharge at a depth of at least 10 m below 
low water level.  Applicable effluent quality requirements for a marine discharge in the current 
regulation are: 
 

• For flows up to 2 times the ADWF 
o Secondary Treatment 
o Maximum effluent BOD5 concentration of 45 mg/L 
o Maximum effluent TSS concentration of 45 mg/L (60 mg/L maximum for 

lagoons) 
• For flows greater than 2 times the ADWF 

o Primary Treatment 
o Effluent BOD5 concentration of 130 mg/L 
o Effluent TSS concentration of 130 mg/L 

• For the entire discharge flow 
o Disinfection to meet a maximum faecal coliform criteria for shellfish waters of 14 

MPN/100 ml at the edge of the initial dilution zone. 
o Dechlorination, if chlorination is the disinfection method selected. 

 
For a discharge to the marine environment, flows up to two times the ADWF are required to be 
treated to a secondary effluent standard, with effluent BOD5 and TSS concentrations less than 45 
mg/L (lagoon treatment systems are permitted effluent TSS concentrations of up to 60 mg/L).  
Interim treatment for daily flows greater than 2 times the ADWF must meet a primary treatment 
effluent standard, defined as having BOD5 and TSS concentrations less than 130 mg/L.   
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As the outfalls discharge to shellfish bearing waters, it is expected that disinfection will be 
required to meet 14 FC/100 ml at the edge of the initial dilution zone.  If chlorination is used, 
dechlorination must be provided.  Additionally, treatment systems with effluent discharges to 
shellfish bearing waters usually must meet a Class 1 Process Reliability Category, requiring 
backup power and process twinning for critical components. 
 
Nitrification is not required if discharge is to open marine waters, or if the dilution ratio is greater 
than 100 to 1 at the outside boundary of the initial dilution zone.  It is expected that nitrification 
will not be required for any of the Powell River marine discharges.  In view of the considerable 
depth of the existing outfalls, initial dilution is expected to be greater than 100:1 and the 
ammonia concentration at the boundary of the initial dilution zones (IDZ) would likely be below 
a toxicity response level.  This should be confirmed by an analysis of the initial dilution and 
resulting ammonia concentrations for each of the outfalls. 
 
Effluent Quality – Primary Treatment 
 
As the District of Powell River is developing a Liquid Waste Management Plan, it has the option 
of providing only primary treatment for all sewage flows, providing that an Environmental 
Impact Study can demonstrate to the satisfaction of the Ministry of the Environment that there 
would be no resulting negative impact upon the environment, in which case the effluent quality 
requirements would be: 
 

o Primary Treatment 
o Effluent BOD5 concentration of 130 mg/L 
o Effluent TSS concentration of 130 mg/L 
o Disinfection to meet a maximum faecal coliform criteria for shellfish waters of 14 

MPN/100 ml at the edge of the initial dilution zone. 
o Dechlorination, if chlorination is the disinfection method selected. 

 
Reporting 
 
For contributory populations less than 10,000 persons, an annual report may be required if 
requested in writing by the manager, and monitoring requirements may also be increased at the 
manager’s discretion. 
 
 
5.2 WESTVIEW FACILITY UPGRADE REQUIREMENTS 
 
Preliminary Treatment 
 
Screening 
 
The present screens have a combined capacity of 20,700 m3/d, which is greater than the 
estimated present estimated maximum daily flow of 19,000 m3/d, but less than the 2021 
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projected maximum daily flow of 23,000 m3/d.   The actual existing maximum daily flow is 
unknown, and depends on the amount inflow/infiltration.  This is expected to be reduced as a 
consequence of the I&I reduction activities being carried out by the District. 
 
To meet current peak flow conditions (subject to flow study results) the screening capacity 
should probably be increased.  If the I&I is not significantly reduced in the future, then screening 
capacity may have to be increased as the flows to the plant increase. 
 
Grit Removal 
 
The present grit removal system is not effective.  It is extremely awkward to remove grit 
manually from the grit channels in the headworks building, and the removal efficiency is poor.  
Grit accumulation in downstream processes adds to operation and maintenance costs, and 
reduces the useful life of downstream equipment.  A new grit removal facility, with an automatic 
grit removal/washing mechanism is required to minimize the amount of grit entering downstream 
processes. 
 
Flow Equalization 
 
The valve downstream of the headworks, which splits the incoming flow to either the biological 
process or to primary screening, may be undersized.  The operation of the valve should be 
reviewed, and this process component will likely require upgrading. 
 
Primary Treatment 
 
The rotary drum screens providing treatment of bypass flow have a capacity of 13,500 m3/d 
when influent solids are no greater than 40 mg/L.  At this capacity, they are only capable of 
treating about ninety percent (90 %) of the present peak flows (not including 2xADWF) and 
about seventy percent (70%) of the future peak flows (not including 2xADWF).    As raw sewage 
TSS concentrations at Westview always exceed 40 mg/L, the actual screen capacity is likely 
lower than the rated value.  Screened effluent quality did not meet the 130 mg/L BOD5 primary 
effluent standard in 1999. 
 
Primary treatment capacity, therefore, requires upgrading for both present and future flows. 
 
Secondary Treatment 
 
The treatment capacity of the existing biological system is limited by the hydraulic capacity of 
the membrane filters, reported to be somewhere between 5,286 to 7,088 m3/d (RCPL, 2000).  
This capacity is less than twice the present ADWF.  Consequently, the biological treatment 
system requires upgrading for both present and future flows. 
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Disinfection 
 
The disinfection system is not adequately sized to treat all flows.  The ultra-violet disinfection 
system is sized for 7,048 m3/d, which is about eighty percent (80 %) of twice the present ADWF.  
Therefore, the disinfection system requires upgrading for both present and future flows. 
 
Outfall 
 
The capacity of the present outfall is estimated to be 36 ML/d, which should be sufficient to meet 
present and future anticipated hydraulic discharge conditions.  The outfall design should be 
reviewed to determine if upgrading is required to meet the requirements of the new Regulation 
(B.C. Government, 1999).  The outfall’s structural condition should be assessed. 
 
Biosolids Handling 
 
Thickening 
 
There is no biosolids thickening at the Westview plant.  Any requirement for upgrading to 
include this process depends upon the downstream handling of the biosolids. 
 
Stabilization 
 
There is no biosolids stabilization other than what occurs in a relatively long sludge age 
secondary treatment system.   Any requirement for upgrading the plant to include biosolids 
stabilization depends upon the biosolids regulations, which are currently in draft form. 
 
Dewatering 
 
The capacity of the existing biosolids dewatering equipment is unknown, as the manufacturer of 
the dewatering equipment was unable to provide a capacity estimate.  With the current 
membrane process, the dewatering equipment is operated approximately seven hours each day, 
five days per week.  Replacing the Zenon membrane based system will likely result in additional 
biosolids dewatering requirements, as the existing process generates a more digested (older) 
biosolids than is expected from alternative processes.  
 
 
5.3  TOWNSITE FACILITY UPGRADE REQUIREMENTS 
 
Preliminary Treatment 
 
Screening 
 
There is no screening equipment at the Townsite plant.  As screening is desirable to minimize 
downstream maintenance, provisions should be made to add screening equipment to the 
Townsite plant if it is to continue operation. 
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Grit Removal 
 
Grit removal facilities were not incorporated into the original Townsite plant design.  Operations 
staff modified the influent channels to drop out some of the grit entering the plant, which is 
subsequently removed from the channel manually by shovel.  It will be necessary to add 
effective grit removal to the plant to minimize downstream maintenance. 
 
Flow Equalization 
 
The flow equalization system provides some primary treatment for bypassed flows, but there is 
overflow from this system on a regular basis during wet weather.  Equalization needs to be 
reviewed in future upgrade designs. 
 
Primary Treatment 
 
There is no primary treatment except of bypassed flows, where settling takes place in the flow 
equalization basins.  Consideration should be given to adding primary treatment facilities to the 
Townsite plant as part of capacity upgrading considerations. 
 
Secondary Treatment 
 
Biological Treatment 
 
The rated capacity of the secondary treatment plant is 2.75 ML/d, and even the average dry 
weather flows now exceed this value.  Despite this, the effluent BOD5 concentration (based on 
grab samples taken once per month) only occasionally exceeds the Permit level of 45 mg/L.   
 
The plant is over 25 years old, and it is likely that the plant is at capacity as well as reaching the 
end of its useful life.  More biological treatment capacity is required to meet present and future 
sewage flows. 
 
Secondary Clarification 
 
Although the flow to the secondary clarifiers exceeds the rated capacity, the effluent TSS only 
periodically exceeds the Permitted level of 60 mg/L.  The clarifiers are subjected to hydraulic 
fluctuations.  Pumped discharges from the mill site and from the plant equalization basin pumps 
create hydraulic surge conditions, which likely adversely affect clarifier performance.  More 
secondary clarification treatment capacity should be added for present and future flows. 
 
Disinfection 
 
Effluent flows are not disinfected.  Disinfection capacity should be added for present and future 
flows. 
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Outfall 
 
The rated hydraulic capacity of the Townsite effluent outfall is 9 ML/d.  This is sufficient for 
present flows but may not be sufficient for future flows.  The outfall structural condition should 
be assessed and hydraulic capacity should be reviewed.  The outfall design should be reviewed to 
determine if upgrading is required to meet the requirements of the new Regulation (B.C. 
Government, 1999). 
 
The storm tank overflow outfall discharges at too shallow a depth (300 mm below low water 
level) and must be extended if the storm tank system is to be retained in its present form. 
 
Biosolids Handling 
 
As stated in B.C. Reg. 129/99, the present method of biosolids disposal through the outfall 
cannot continue.  Consequently, biosolids handling equipment will be required at the Townsite 
plant if it is to have a continued use. 
 
Thickening 
 
There is no biosolids thickening at Townsite.  The need for thickening equipment depends upon 
the downstream processes chosen for biosolids handling. 
 
Stabilization 
 
As the plant has now exceeded its design capacity of 2.75 ML/d, the capacity of the aerobic 
biosolids digesters has likely been exceeded.    
 
Dewatering 
 
There is no biosolids dewatering at Townsite.  The need for dewatering facilities at the Townsite 
plant depends on the method chosen for biosolids disposal.  The present method of biosolids 
disposal through the outfall is no longer allowed under the current regulation. 
 
 
5.4 WILDWOOD FACILTY UPGRADE REQUIREMENTS 
 
Preliminary Treatment 
 
Screening (trash screens) is under consideration for the Wildwood facility.  There are no upgrade 
requirements for grit removal or equalization. 
 
The present practice of dumping septage directly into the lagoon should be modified, at the very 
least, to prevent erosion of the lagoon berms.  At a minimum, a dumping facility with a trash 
rack should be constructed, which would discharge to the lagoon through a pipeline. 
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Primary Treatment 
 
There are no requirements for primary treatment at the Wildwood lagoon facility. 
 
Secondary Treatment 
 
The present hydraulic retention time (HRT) at ADWF is about 60 days.  The HRT in the lagoon 
at future average day flow will be about 40 days, and will be about 20 days at maximum month 
flow if nothing is done about I&I.  If I&I is reduced then HRT at future two-times-ADWF will 
be about 27 days.    This HRT is typical for aerated lagoon operation, but is too low for 
facultative lagoon operation.  Hydraulic flows exceed the permitted flows for the lagoon. 
 
Future loading for 2021 is expected to be approximately 52 kg BOD/ha/d, which is on the high 
side for facultative lagoon loading. 
 
The present lagoon liquid depth of 1.4 m is adequate for facultative operation but is insufficient 
for optimal aerator efficiency.   The lagoon aerators are likely undersized even for the present 
loading conditions and need to be upgraded.   
 
The Wildwood lagoon is presently operated as a hybrid facultative/aerated lagoon system.  
Regular effluent BOD concentrations higher than the permit level support the conclusion that the 
current and expected future organic loading to the lagoon is higher than the current mode of 
operation can handle reliably.  Consequently, lagoon upgrading and modification of operations 
practices will be required to meet future demand. 
 
Disinfection 
 
There are presently no disinfection facilities at the Wildwood lagoon.  An effluent disinfection 
system is required if the Wildwood treatment facility is to continue to be used. 
 
Outfall 
 
The current outfall structural condition and hydraulic capacity is not known and should be 
assessed.  The outfall design should be reviewed to determine if upgrading is required to meet 
the requirements of the new Regulation (B.C. Government, 1999).   
 
Biosolids Handling 
 
Biosolids handling upgrade requirements will depend upon the method chosen by the District for 
biosolids disposal.   
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5.5 COMBINED SEWER AND PUMP STATION OVERFLOW UPGRADE 
REQUIREMENTS 

 
Historical Overflow Occurrence, Impacts, and Monitoring Status  
 
Overflows have occurred at sewage pumping stations within the three catchment areas. 
 
Upgrade Requirements 
 
The sewage pump stations have all been fitted with an emergency power connector, and the 
District has purchased an emergency generator.  Additional generators will be required to ensure 
power is provided in the event of an area-wide blackout.  In addition, the monitoring equipment 
at the pump stations is antiquated and needs replacement. 
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6 LIQUID WASTE TREATMENT OPTIONS 
 
6.1 GENERAL 
 
A number of options have been considered to meet the future liquid waste treatment  
requirements for the District of Powell River including; 1) upgrading the capacity of each of the 
existing sewage treatment plants; or 2) combining the flows from two or more collection systems 
and treating the sewage at a single (integrated) plant. 
 
A preliminary cost evaluation was carried out to determine whether it was more cost effective to 
include sewage flows from Wildwood in an integrated facility (i.e. pump sewage to an integrated 
facility) or continue to provide separate sewage treatment.  The cost for upgrading the Wildwood 
lagoon is not known at this time but it is expected to be substantially less than the cost of a new 
mechanical treatment plant.  The budget allowed for upgrading the lagoon was half of the cost of 
constructing a new mechanical treatment plant.   The cost analysis (presented in Chapter 8) 
indicated that the capital and operating costs associated with pumping sewage from the 
Wildwood lagoon site, and treating it at an integrated wastewater treatment plant, were 
considerably more than the budget allowed for upgrading the Wildwood lagoon.  Consequently, 
continued operation of the Wildwood facility is anticipated well into the foreseeable future, and 
the integrated facility options described do not include Wildwood flows.  Therefore, for the 
purposes of this report, it is assumed that the Wildwood lagoon would be maintained. 
 
The integrated facility could be sited at an existing treatment plant site, or a new location.  Figure 
6.1 shows the locations of the existing treatment plants, as well as possible locations for 
integrated plants.  Figure 6.1 also shows the forcemain routes assumed for the purposes of Stage 
1 of the Liquid Waste Management Plan. 
 
The following sections describe the options considered. 
 
 
6.2 OPTION 1 - UPGRADE EXISTING TREATMENT PLANTS   
 
One of the options reviewed for the liquid waste management plan is to continue to operate three 
separate wastewater treatment facilities, upgrading and expanding the treatment capacity of each 
plant to meet future (2021) hydraulic and organic loading projections. 
 
Upgrading requirements for each of the three plants were described in Chapter 5.  The following 
sections review design constraints at each of the three facilities, and examine alternatives to 
increase treatment capacity.  This option assumes that secondary treatment capacity would be 
maintained at all three plants.  
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Figure 6.1 Optional Treatment Plant Locations and Forcemain Routes 
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Westview Upgrade 
 
Constraints 
 
The primary constraint to upgrading the Westview treatment plant is the lack of available land to 
expand capacity without infringing upon existing users of adjacent land owned by Powell River.  
Prior to the last upgrade work carried out three years ago, the plant was a high rate activated 
sludge plant and had reached its design capacity.  Conventional upgrading alternatives would 
have required a considerable amount of land to increase the size of the bioreactor and secondary 
clarifier components, and to add facilities for primary treatment and disinfection.   
 
The non-conventional expansion alternative selected increased the treatment capacity without the 
need for additional bioreactor or clarifier tankage.  The secondary clarifiers were converted into 
bioreactors, and membrane filters were placed directly into the bioreactors (thereby eliminating 
the need for secondary clarifiers).   The membranes allowed the bioreactors to operate with a 
much higher biomass concentration than would have been possible with a conventional 
(secondary clarifier based) activated sludge process, thereby increasing the treatment capacity 
without adding additional bioreactor or secondary clarifier tank volume which would require 
more land. 
 
Preliminary Treatment 
 
Screen capacity testing must be completed to evaluate the need for an upgrade of the existing 
screening system.  As well, the downstream process chosen for a primary and secondary process 
upgrade will affect the type of screens required.  It is therefore premature to discuss screening 
options in detail at this Stage of the Liquid Waste Management Plan.  No prior report has 
considered options for this process at Westview in detail. 
 
It is difficult to remove material from the grit channels in the headworks building, and the 
efficiency is expected to be poor.  No prior report has considered options for this process at 
Westview in detail.  A new grit removal facility, with an automatic grit removal and washing 
equipment, is required to minimize the amount of grit entering the bioreactor.   Processes to 
consider should include vortex grit removal systems that require less space than options such as 
aerated grit channels.   Grit classifer/washers to consider should include inclined paddle types, 
and cleated belt types.  Space and access should be allowed for washed grit storage and removal.  
Odour control will be required for the grit removal/washing/storage process. 
 
Primary Treatment 
 
Primary treatment of at least part of the flow will be required to meet the proposed effluent 
quality.  The present system uses screens, whose capacity would have to be increased for an 
upgraded plant.  A previous report (RCPL, 1996) suggested primary clarifiers upstream of a 
trickling filter/solids contact process.  A recent proposal (Hydroxyl, 2000) suggested using 
dissolved air floatation to provide primary treatment of bypass flows in conjunction with 
secondary solids separation.  
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It is unlikely that primary clarifiers will be a viable option unless more land is made available at 
the Westview plant site.   If more land is not available, and the downstream biological process 
required upstream primary treatment, a screening primary treatment option (fine screening to at 
least 3 mm) could be considered.  Fine screens would generate a significant amount of odourous 
solids, which for most biological treatment technologies could not be returned to the process and 
would have to be hauled off site and to the remote landfill presently used by Powell River for its 
solid waste.  The headworks configuration would also have to be modified.  Consequently,  
biological processes that do not require upstream primary treatment would be preferable at 
Westview. 
 
Secondary Treatment  
 
Physical/chemical secondary treatment is subject to poor reliability and is mechanically 
complex.  This type of process would not be recommended for Powell River. 
 
Bacteria within a bioreactor achieve biological secondary treatment, and increased treatment 
capacity is typically achieved by increasing the bioreactor tank volume, or increasing the number 
of bacteria available for treatment.    
 
Increasing the bioreactor tank volume and adding conventional gravity secondary clarifiers 
would require that more land be made available at the Westview plant site.  Options 1 and 2 
assume that more land can be made available, or that a technology can be selected which 
requires minimal additional land. 
 
Disinfection 
 
The two most likely options for increasing disinfection capacity would be chlorination 
/dechlorination, and UV disinfection.  Because of the requirement for a large chlorine contact 
tank, this option is likely not feasible for the Westview plant.  Therefore, the existing ultraviolet 
disinfection system capacity will have to be increased to meet future flows.  Future design should 
carefully consider UV disinfection capability when disinfecting a combination of primary and 
secondary effluent. 
 
Outfall 
 
The reported hydraulic capacity of the existing marine outfall system appears to be sufficient for  
planning level future (2021) discharge flow estimates for the Westview catchment area.  The 
structural condition of the pipe should be assessed, the hydraulic capacity confirmed, and the 
dilution characteristics should be reviewed in conjunction with any proposed plant upgrading 
design assessment. 
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Townsite Upgrade 
 
Constraints 
 
The primary constraint with the Townsite plant, aside from previous public opposition to 
expansion plans, is the impact storm water flows have on the process hydraulics, and treatment 
plant performance.  Consideration will have to be given to either separating the storm water from 
the sanitary sewage, providing significant storm water storage capacity to prevent plant bypasses 
from occurring, or to for providing separate primary treatment for peak flows only. 
 
There is a considerable amount of property that is part of the Pacifica Forest Lands surrounding 
the existing Townsite treatment plant that conceivably could be made available (leased) for 
expansion purposes, so land is not foreseen as being a constraint issue at this site. 
 
Preliminary Treatment 
 
The downstream process chosen for a primary and secondary process upgrade will affect the type 
of screens required.  It is therefore premature to discuss screening options in detail at this Stage 
of the Liquid Waste Management Plan.   No prior report has considered options for this process 
at an upgraded Townsite plant, sized for the Townsite catchment area only. 
  
No prior report has considered options for grit removal at Townsite in detail.  Processes to 
consider should include conventional aerated grit channels as well as vortex grit removal 
systems.   Grit classifer/washers to consider should include inclined paddle types, and cleated 
belt types.  Space and access should be allowed for washed grit storage and removal.  Odour 
control will be required for the grit removal/washing/storage process. 
 
Primary Treatment 
 
If primary treatment is required by the downstream processes or for peak flows, the most likely 
option for the Townsite plant would be solids separation by gravity in primary clarifiers.   A 
previous report (RCPL,1996) proposed conversion of the existing storm tanks to primary 
clarifiers. 
 
Secondary Treatment 
 
The existing plant is a high rate activated sludge process.  If the plant is to be upgraded to handle 
projected 2021 flows, the bioreactor portion of the plant will have to be upgraded.  There are a 
number of options which could be considered for such an upgrade, including (but not limited to):  
 

1. Maintaining the existing activated sludge process configuration and adding additional 
tank volume; 

2. Constructing a new activated sludge treatment facility, utilizing the existing tank 
volumes;  
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3. Upgrading the treatment using alternate technologies  (see discussion under secondary 
treatment for Westview). 

 
Disinfection 
 
New disinfection equipment will be required at the Townsite plant to handle all future discharges 
from that plant.  Viable process options include chlorination/dechlorination, and UV disinfection 
(dependent upon final effluent quality from the chosen secondary treatment process). 
 
Outfall 
 
Subject to detailed verification, the hydraulic capacity of the Townsite outfall is believed to be 
sufficient for the 2021 flow projections for the Townsite catchment alone. 
 
Wildwood Lagoon Upgrade 
 
Constraints 
 
There are no critical constraints affecting the ability to increase process capacity at the 
Wildwood lagoon treatment facility. 
 
Secondary Treatment 
 
As the hydraulic capacity of the existing lagoon is close to that required for a true aerated lagoon 
system, lagoon upgrading measures are expected to be more cost effective than replacing the 
lagoon with a mechanical treatment plant.  
 
A number of alternatives could be considered to increase the hydraulic retention time and 
treatment capacity of the lagoon including: reducing the infiltration/inflow within the collection 
system; raising the berm height and/or lagoon liquid levels; and increasing the size or number 
lagoon cells (Associated Engineering, 1996).   
 
The lagoon currently has insufficient aeration capacity.  Upgrading considerations should include 
increasing the number of aerators, dividing the lagoon into at least 2 cells by installing a curtain 
wall, and to increasing the overall lagoon liquid depth to improve aerator efficiency.  The 
addition of a polishing pond to improve effluent quality should also be considered. 
 
Upgrades could be implemented in a staged manner.    An engineering study is required to 
identify the order in which operational or facility changes should be implemented to maximize 
improvements in effluent quality in relation to money spent. 
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Disinfection 
 
Disinfection equipment will be required for any lagoon upgrading.  Chlorination/dechlorination 
is the most viable alternative for lagoon effluents unless effluent filtration is added to the 
process.  Consideration should be given to re-commissioning and upgrading the existing 
chlorination system, plus adding dechlorination. 
 
Outfall 
 
The existing marine outfall hydraulic capacity for the Wildwood lagoon is believed to be 
adequate for future flows.  However, any plans for upgrading must include a detailed assessment 
of the hydraulic capacity and dilution characteristics, and a detailed outfall structural 
assessment/inspection.  
 
Advantages and Disadvantages of Option 1 
 
Advantages: 
 

• possibly less public opposition to further upgrading existing facilities than attempting to 
build in a new location;  

• existing structures, materials and equipment can be utilized, reducing the overall capital 
costs; 

• No additional sewage pumping costs would be incurred. 
• The Townsite plant has sufficient space available for future expansion  and biosolids 

stabilization activities, and is well placed for avoidance of noise and odour complaints. 
 
Disadvantages: 
 

• The Westview site is expected to receive the largest proportion of future increase in 
sewage flows, but has the smallest amount of space for expansion and future biosolids 
stabilization facilities, and is in close proximity to residential and commercial areas with 
high visibility and likely high occurrence of noise and odour complaints. 

• The lease for the Townsite land appears to have expired, and Pacifica would have to be 
negotiated with for additional land; 

• Plant expansion plans for Townsite have received strong public opposition in the past; 
• Several plants require maintenance and operation rather than one plant 
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6.3 OPTION 2 - INTEGRATED WESTVIEW PLANT 
 
The existing Westview plant site is in close proximity to residents, businesses, BC Ferry 
Terminal and a small boat harbour.  The plant itself is on land leased from Crown Lands.  The 
District of Powell River owns the lots directly to the east of the plant, which are presently used 
as parking for the small boat harbour.  Noise and odour are a concern in this location.  The site 
has a number of advantages and disadvantages including: 
 
Advantages: 
 

• possibly less public opposition to further upgrading an existing facility than attempting to 
build in a new location;  

• existing structures, materials and equipment can be utilized, reducing the overall capital 
costs; 

• most of Powell River’s sewage drains to the Westview plant already, resulting in lower 
pumping costs than other site options. 

 
Disadvantages: 
 

• there is limited land for expansion, and the property has a high commercial value; 
• the site is in close proximity to residential and commercial areas, with high visibility and 

a likely high occurrence of noise and odour complaints; 
• even if there is enough area at the site, biosolids digestion (stabilization) is likely not 

advisable at the Westview site due to the close proximity to residential and commercial 
areas,  restricting disposal options without further offsite treatment. 

 
 
6.4 OPTION 3 – INTEGRATED SECONDARY TREATMENT TOWNSITE FACILITY 
 
The existing Townsite plant is on leased property owned by Pacifica, zoned M3 Mill Site 
Industrial, and is situated in close proximity to the mill.  The nearest residential development is 
located approximately 200 meters to the east of the site, on Larch Avenue.   The surrounding 
land is also owned by Pacifica. 
 
Advantages: 
 

• the property is presently zoned industrial and adjacent land is available for expansion; 
• 200 m to nearest residential development; 
• a portion of the upper Wildwood catchment area could be serviced by gravity if it was 

considered undesirable to upgrade the Wildwood lagoon; 
• existing concrete tanks could be used within the new expanded facility; 
• there is sufficient land available for biosolids handling facilities including stabilization. 
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Disadvantages: 
 

• existing land lease with Pacifica appears to have expired and Pacifica would have to be 
negotiated with for additional land; 

• a new outfall would be required; 
• plant expansion plans have received strong public opposition in the past; 
• high pumping costs as Westview catchment sewage would have to be pumped. 

 
 
6.5 OPTION 4 – INTEGRATED WASTE TRANSFER SITE PLANT 
 
The Waste Transfer Site, owned by the District, is located about 2 km north of the Westview 
Sewage Treatment Plant.  Historically the property has been used as an incinerator site and a 
solid waste storage site, and the District is required to remediate the property.  The closest 
residence is about 400 m away on Harvie Avenue. 
 
Advantages:  
 

• approximately 400 m from closest housing, with natural forest land buffers; 
• the District owns the property; 
• least likely to have public opposition considering it’s historical industrial/waste 

management use; 
• the site has a limited use potential considering it’s historical use; 
• the property is centrally situated between Wildwood, Townsite and Westview areas; 
• the property is in reasonably close proximity to the waterfront (discharge location) 
• land is available for future (long term) expansion and biosolids handling including 

stabilization.  
 
Disadvantages: 
 

• no sewage presently drains by gravity to this location, therefore all sewage would have to 
be pumped to the site; 

• a new outfall would have to be constructed; 
• environmental remediation of the site may be an issue in terms of timing; 
• the site is close to a fish bearing stream and has a potential use as a park; 
• the property use would be highly visible (i.e. situated along a main roadway). 
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6.6 OPTION 5 – INTEGRATED PACIFICA LANDS FACILITY 
 
An agreement could be reached with Pacifica to lease property on the existing mill site (other 
than the Townsite location) for the installation of a new secondary treatment facility.  One 
suggestion has been at the old wood room location, where old mill buildings have been 
demolished. 
 
Advantages: 
 

• the property is presently zoned industrial and land is available for expansion; 
• the nearest residential or commercial development is relatively distant; 
• There is sufficient land available for biosolids handling including stabilization. 

 
Disadvantages: 
 

• need to negotiate long term land lease with Pacifica; 
• a new outfall would be required; 
• high pumping costs as the Westview and Townsite catchment sewage would have to be 

pumped. 
 
 
6.7 OPTION 6 –PACIFICA MILL CO-TREATMENT PLANT 
 
Located on Pacifica Papers property west of the dam on the old Townsite “Riverside” area, the 
mills treatment plant is a large facility that could accommodate all of the District sewage waste, 
co-treating it with the mill wastewater. 
 
Advantages: 
 

• no need to construct a new treatment plant. 
 
Disadvantages: 
 

• amending the existing Pacifica industrial discharge permit may be expensive, estimated 
by Pacifica Staff to have a cost in the order of $1,000,000; 

• Pacifica may wish the District to absorb all legal liability due to District influent 
inadvertently reducing overall treatment levels; 

• Labour jurisdictions may be compromised; 
• Pacifica may wish the District influent to be screened and disinfected before it enters the 

Pacifica plant; 
• Pacifica shuts down their treatment facility for maintenance once a year.  During this 

period the District would need to store sewage or treat at a separate facility. 
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• Pacifica does not appear to be interested in discussions to contract treatment of District 
sewage. 

 
 
Considering the significant disadvantages of this option, it is considered to be impractical, and 
will not be considered further. 
 
 
6.8 OPTION 1A - UPGRADE EXISTING TREATMENT PLANTS INCORPORATING 

ALTERNATIVE TECHNOLOGY WITH LOW AREA REQUIREMENTS 
 
This option is similar to Option 1, but considers only technologies that would require minimal  
additional land for Westview.   In order to minimize the need for additional land, the secondary 
treatment alternative must be able to increase the concentration of bacteria (treatment capacity) 
without increasing the bioreactor tank volume.  This option assumes conventional activated 
sludge technology applied at Townsite, and a lagoon upgrade for Wildwood. 
 
For most of the alternatives described below, there are no reports detailing preliminary sizing 
and cost for the Westview location.  Where planning level (i.e. area loading, hydraulic retention 
time) information was readily available for a process it has been incorporated.   
 
Suspended Growth Processes 
 
If all of the existing tank volume was used for biological treatment, the hydraulic retention time 
at two times the future average-daily flow for Westview would be about four hours (eight hours 
at average day flow). 
 
The available tank volume is insufficient for long sludge age processes, such as extended 
aeration or oxidation ditch.  It is also insufficient for the sequencing batch reactor process, which 
would require additional volume to accommodate the clarification or settling phase of the batch 
cycle. 
 
Conventional, high rate, and pure oxygen activated sludge processes could be considered with 
respect to using the existing tank volume.  The conventional and high rate processes require 
more operator attention than the longer sludge retention time processes in order to maintain 
effluent quality under changing biological and hydraulic loadings.  A conventional rate process 
would be operating at the higher rate end of the normal design range.  High rate processes are not 
as stable as lower rate processes.  Pure oxygen processes would require substantial changes to 
the aeration system.  All of these processes would require additional land area for solids 
separation or clarification. 
 
Another alternative, which requires minimal land area for treatment, is the deep shaft process (a 
high rate process), which uses a vertical circular shaft typically about 120 to 150 metres deep, 
divided into annular downflow and upflow sections.  Air injection provides both airlift and 
oxygen transfer to the process.  A floatation tank provides downstream secondary solids 
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separation, as the effluent is already saturated.   Most applications are in Japan, and there are 
only two full-scale municipal wastewater treatment systems operating in the U.S.   The 
Westview site location on the shoreline and the accompanying construction complications 
related to the water table do not make this option likely, as there is at least one more easily 
constructed option available. 
 
Upstream primary clarification would usually be provided for suspended growth systems in a 
plant of this size, to reduce the loading on the downstream biological system and therefore the 
required tank volumes.  Downstream secondary clarification and activated sludge return to the 
biological process is also necessary. 
 
While the present plant process configuration is capable of significantly increasing the 
concentration of bacteria available for treatment, the hydraulic and loading capacity is limited by 
the amount of liquid that can be passed through the Zenon ZeeweedTM membrane filters.  
Although it may be possible to add additional membrane cartridges to increase the process 
capacity, the operating and capital (including replacement) costs are clearly prohibitive.  
Consequently, adding additional membranes is not considered a viable option to increase 
secondary treatment capacity. 
 
Fixed Growth Processes 
 
The two main types of established fixed growth processes are trickling filters and rotating 
biological contactors.  There are also several new fixed growth processes, which have been 
applied successfully to municipal wastewater treatment at full scale.  Additional engineering 
would be required to determine the feasibility or desirability of any of the other processes 
discussed in this section. 
 
For trickling filters and rotating biological contactors, primary treatment is required upstream to 
prevent plugging of the fixed media.  Both processes would require downstream secondary solids 
separation.  Both processes may generate odour, and would therefore require covering and 
venting to an odour treatment process, especially if considered for the Westview application. 
 
In the Biological Aerated Filter process wastewater flows through an aerated bed of granular 
media, which supports attached biomass growth and also filters out solids, leaving a clear 
effluent.  Filter backwash is directed to biosolids treatment, intermediate solids separation may 
be required.  In the downflow mode (BioCarbone), upstream fine screening is not required.  In 
the upflow mode (Biofor), upstream fine screening is required.   Published design loading for the 
Biofor system (WEF, 1998) indicates there may be enough space in the existing Westview 
tankage to install a biological aerated filter system, however this would have to be confirmed 
during a preliminary design study. 
 
Floating bed aerated filters (BioStyr) use a floating bed of polystyrene beads, typically about 
75% of the reactor volume.   Filter backwash is directed to intermediate solids separation before 
biosolids treatment.   Information published for installations in Europe indicate that there may be 
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enough space in the existing Westview tankage to install a floating bed aerated filter system, 
however this would have to be confirmed during a preliminary design study. 
 
Hybrid Processes 
 
A previous report (Reid Crowther, 1996) suggested a trickling filter/solids contact (TF/SC) 
process for the Westview plant, before it was modified to the Zenon process.  The TF/SC process 
as described would have required two new primary clarifiers and two new secondary clarifiers, 
as well as reusing the (then) existing aerobic digesters and half of the (then) existing aeration 
basins.  Although layouts for this scheme were not provided in the report, it is likely that 
additional land area would have been required which would make this option undesirable at 
present.  Additional engineering would be required to determine if this option could be modified 
with mechanical primary and secondary solids separation processes to fit the site. 
 
Ringlace is a proprietary system developed in Japan that places a series of ropes in the aeration 
basin to provide growing media to increase the biomass in the tanks.  Secondary solids 
separation is required downstream of a ringlace process. 
 
The District of Powell River is currently considering a proposal from Hydroxyl Systems Ltd. 
(Hydroxyl) that includes a moving bed biofilm reactor (MBBR) process to increase the system 
bacteria concentration.  Floating media added to the bioreactors increases the biomass 
concentration to increase treatment capacity.   Hydroxyl does not have prior experience in 
retrofitting a secondary treatment system with the capacity requirements of Westview.  However, 
their successful operating experience with lower capacity facilities, combined with literature 
reports of successful large-scale plant upgrades using the MMBR technology by others, suggests 
the upgrade proposal has a reasonable expectation of success.   The hydraulic and organic 
loading capacities can only practically be determined once the plant is retrofitted for the 
MBBR/DAF process.  Stress testing (i.e. applying increased loading to one side of the bioreactor 
only) can then be carried out to determine/confirm loading constraints.  
 
Secondary Solids Separation 
 
If land availability is limited, an alternative to conventional gravity secondary clarification would 
be required.   The present process uses the ZeeWeed membranes to filter solids from the final 
effluent.  However, as discussed above, the cost of adding membrane cartridges to increase 
solids separation capacity is prohibitive.   The Hydroxyl proposal includes a dissolved air 
floatation (DAF) solids separation process (referred to by Hydroxyl as a Positive Flotation 
Mechanism – PFM) as a secondary solids separation process.  Filtration included as part of the 
secondary treatment process (biological aerated filter, floating bed aerated filter) is another 
possible secondary solids separation option.  Some space allowance would still required for an 
intermediate clarification step for washwater. 
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6.9 OPTION 3A – PRIMARY TREATMENT 
 
There are several possible options for implementation for primary treatment.   
 

1. Downgrade both Westview and Townsite to primary treatment.   Under this scenario it 
would be difficult to demonstrate a net benefit to the environment, therefore this option 
will not be considered further. 

2. Construct a combined primary treatment facility at the Westview location.  It is likely 
that such a facility would generate more nuisance complaints than the present secondary 
treatment facility, due to the higher potential for odour generation.  Due to the high value 
of the land surrounding the Westview location, this option will not be considered further. 

3. Construct a combined primary treatment facility at the Townsite location.  In this 
location, nuisance problems are not as likely as at Westview, and reducing the number of 
discharge locations could be considered a net benefit to the environment, provided that an 
environmental impact study could show no detrimental effect upon the environment by 
downgrading to primary treatment. 

4. Construct a combined primary treatment facility at either the Pacifica Paper or the 
Transfer Site locations.  Both these options may be feasible, depending on the results of 
an environmental impact study and due to past resistance to changes to the Townsite 
plant may be more attractive. 

 
For the purposes of Stage 1 of the Liquid Waste Management plan, the option of a combined 
primary treatment facility at the Townsite location will be considered further.  Due in part to the 
use of the existing Townsite tanks, this is likely to be the least costly of the viable primary 
treatment options.  As part of Stage II of the Liquid Waste Management plan, an environmental 
impact study will be necessary to determine if it is feasible to consider a primary treatment only 
option and possibly consider other sites. 
 
The Townsite location has been described previously under Option 3.  Option 3A differs in that 
only primary treatment and disinfection would be provided.   A new outfall may have to be 
longer than that allowed for under Option 3, depending upon the results of an environmental 
impact study.  Primary treatment upgrades to Townsite were described under Option 1.  Under 
this option, more primary tankage would be required (RCPL, 1996). 
 
Advantages: 
 

• The property is presently zoned industrial and adjacent land is available for expansion. 

• It is 200 m from the treatment plant location to nearest residential development. 

• A portion of the upper Wildwood catchment area could be serviced by gravity if it was 
considered undesirable to upgrade the Wildwood lagoon. 

• The existing concrete tanks could be used within the new expanded facility. 

• Sufficient land is available for biosolids handling facilities including stabilization. 
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• Lower capital cost than secondary treatment option. 

• Less sludge will be produced, therefore sludge handling and disposal costs will be lower 
than for a secondary treatment option at the same site. 

 
Disadvantages: 
 

• An environmental impact study is required before this option can be considered further. 

• The effluent quality discharged to the marine environment would be lower than for 
secondary effluent. 

• The lease with Pacifica for the Townsite treatment plant site has expired, and negotiations 
will be required for additional necessary land. 

• A new outfall would be required, and may have to be longer than the previous outfall. 

• Plant expansion plans at the Townsite location  have received public opposition in the 
past. 

• Westview catchment sewage would have to be pumped to the Townsite location. 

 
 
 
 
 

NovaTec Consultants Inc. Page 67   



District of Powell River May 24, 2001 
Liquid Waste Management Plan - Stage 1 Report File: 1604.01 

7 BIOSOLIDS HANDLING AND DISPOSAL 
 
7.1 BACKGROUND 
 
Wastewater treatment generates residue solids which includes screenings, grit, and biosolids.  
Depending on the treatment process, the biosolids can be either primary or secondary biosolids 
or a combination of both.  The residue solids must be disposed of and, depending on the intended 
disposal method, may require treatment or digestion (stabilization) prior to disposal. 
 
The following sections discuss screenings and grit handling, and the biosolids disposal/reuse 
options currently under consideration, highlighting the most likely options for Powell River.  The 
draft Organic Matter Recycling Regulation, which governs biosolids disposal within the 
province, and its impact on the LWMP, is then reviewed with respect to identifying the 
minimum level of treatment for the disposal and reuse options under consideration.  Finally, the 
options available for Powell River to meet that level of biosolids treatment are reviewed, and 
their impact on the liquid waste management plan is determined. 
 
 
7.2 SCREENINGS AND GRIT 
 
Screenings and grit are typically hauled to the local sanitary landfill, often without any additional 
treatment prior to disposal.  However, for worker comfort, and to reduce hauling costs and odour 
generation potential, screenings may be dewatered to remove excess water (reducing 
transport/disposal costs) and grit may be washed to remove organic material  (returning the 
organic material to the liquid treatment process).  
 
Screenings at the Westview plant are currently discharged into a bin, which is allowed to drain 
back into the headworks.  There are no screening facilities at the Townsite or Wildwood 
facilities, although the District is considering adding a trash screen to the Wildwood intake. 
 
Grit is manually removed (by shovel) from the headworks channel at both the Westview and 
Townsite plants, and there are no provisions for washing the grit.  As previously described, grit 
removal at both sites is inadequate.  Grit accumulates in the bioreactors and must be periodically 
removed, requiring portions of the plants to be shut down for cleaning.  
 
Better screening, screenings dewatering and enhanced grit removal (with washing) should be 
provided in the expanded treatment facilities to minimize operating costs for the remainder of the 
plant and to maximize worker comfort.  The capital and operating costs for treating, handling 
and disposing of screenings and grit are common to all treatment facility options being 
considered.   Note that increased quantities of grit and screenings generated by improved 
processes will also result in increased hauling and disposal costs to a remote disposal facility, as 
Powell River does not have its own landfill. 
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7.3 BIOSOLIDS DISPOSAL/REUSE OPTIONS 
 
Current Practice 
 
Presently dewatered biosolids from Westview are hauled to the composting facility at Comox.   
The current cost of transporting biosolids from Westview to the Comox biosolids storage facility 
at Evansdale Farm is approximately $128/tonne.  Biosolids are taken to Evansdale Farm.  The 
composted material is used to reclaim land on which poplar trees are planted. 
 
Biosolids from the Wildwood lagoon site is also currently being stored on site as a short-term 
alternative, until plans can be formulated for final disposal. 
 
Alternatives Considered 
 
The manner in which biosolids will be disposed of within the LWMP will have an impact on the 
degree of biosolids treatment required, and numerous studies have been carried out examining 
local biosolids disposal and reuse opportunities (Associated Engineering, 1990; RCPL, 1996, 
Sylvis, 1999; CDPR Engineering Department, 2000).  Disposal/reuse options should be able to 
accept relatively large amounts of biosolids for a long period of time.  Disposal options that have 
been explored include ocean dumping, landfilling, incineration, use as a soil amendment for land 
reclamation or development and agricultural utilization, mine reclamation, and silviculture. 
 
Ocean dumping is no longer allowed under the current B.C. Waste Management Act Municipal 
Sewage Regulation. 
 
Incineration of waste biosolids was not recommended for Powell River due to difficulties at 
other locations (Associated Engineering, 1990). 
 
Powell River does not operate its own sanitary landfill.  Municipal solid waste is hauled to a 
landfill in Washington State, at a cost of $150/tonne.  As this charge is higher than the rate 
presently charged for disposal to the Comox composting facility, landfilling of biosolids is not a 
cost effective alternative. 
 
Production of a soil amendment has been seriously considered by Powell River in the past.  Co-
composting with solid waste was not felt to be viable due to the relatively high water content of 
dewatered biosolids, as well as the negative perceptions about the final product (CDPR 
Engineering Department, 2000).   
 
One early study suggested using biosolids for future expansion or maintenance of golf courses 
and parks, and identified local small farms and at least one nursery as potential users, as well as 
the potential for a turf grass facility (Associated Engineering, 1990).  However, it was later 
concluded there was minimal suitable agricultural land in the Powell River area, and fertilizer 
products would have little demand (RCPL, 1996).   
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Mine reclamation was also considered in a past study as a possible disposal option, with the open 
pit lime quarry at Blubber Bay on Texada Island identified as a possible disposal site (Associated 
Engineering, 1990).   This option was explored during a 1999 proposal call for biosolids disposal 
options, and Sylvis Environmental conducted an open house community information meeting on 
Texada Island regarding their proposal to reclaim the mine with Westview biosolids.  The 
proposal involved hauling dewatered biosolids to the lime quarry and either combining the 
biosolids with waste lime mud or incorporating the biosolids directly into the ground without 
further stabilization (Van Ham. Dec 19, 2000).  However, Powell River has decided to pursue a 
forest fertilization option rather than follow up on the proposals received in 1999.  The option to 
dispose of biosolids at the Blubber Bay quarry still has potential, but has not been developed 
further. 
 
Using biosolids as fertilizer for trees in silviculture applications was identified as a good disposal 
option by past studies (Associated Engineering, 1990; RCPL, 1996).   Poplar tree farming using 
biosolids as a nutrient source has a 12-year cycle, where expenses can be covered when the trees 
are harvested.  Local forestry firms have expressed interest in using biosolids to enhance tree 
growth (CDPR Engineering Department, 2000).  Sylvis Environmental has been authorized to 
undertake a pilot forest fertilization study and is in the process of gathering information for an 
application to the Ministry of the Environment for a land application permit. 
 
Most Viable Options 
 
Based upon the above review of past studies, the most viable disposal options for the District 
appear to be: 
 

• Disposal Option A:  Hauling to the Comox Composting Facility 
• Disposal Option B:  Silviculture 
• Disposal Option C:  Mine Reclamation 

 
For the purposes of this stage of the Liquid Waste Management Plan, it is assumed that costs for 
any disposal option will be either similar to, or slightly less than, the known cost of disposal to 
the Comox composting facility.   Local private sector biosolids disposal options will have to be 
cost competitive with the existing Westview disposal method.  However, it is recommended that 
all possible options be independently assessed to provide alternative disposal outlets for Powell 
River biosolids. 
 
 
7.4 DRAFT ORGANIC MATTER RECYCLING REGULATION 
 
Although a LWMP can set reasonable treatment levels for biosolids before disposal, the Draft 
Organic Matter Recycling Regulation will likely be used by the Ministry of the Environment as a 
standard for comparison purposes.  Therefore, the treatment levels required in Draft 3.0 of the 
Regulation will be used as the basis for assessing biosolids treatment levels. 
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Biosolids can be treated to be considered either Class A or Class B biosolids.  The main quality 
difference between the two is that Class A biosolids have been treated to reduce pathogenic 
microorganisms to below detectable levels (as evidenced by indicator organism analyses).  Class 
A level of treatment is generally only necessary where the biosolids may be used as an 
agricultural soil amendment with not enough time between application and crop harvest to allow 
natural die-off of pathogens in a hostile environment.  Since Powell River’s best options do not 
include agricultural soil amendment, treatment to Class B levels will likely be sufficient. 
 
There are three main quality requirements to be met for Class B biosolids; 1) vector attraction 
reduction; 2) pathogen reduction; and 3) metals content limits. 
 
Vector attraction reduction reduces the putrescibility of biosolids generated by wastewater 
treatment plants to make it less attractive to disease vectors such as flies, rats and other insects 
and animals.  Biosolids are stabilized in a variety of processes to reduce the volatile solids (VS) 
content of the biosolids.  In general, the VS content must be reduced by at least thirty-eight 
percent (38 %) by the stabilization process.   
 
For some types of stabilization processes VS reduction is difficult to measure and other measures 
of stabilization are more appropriate.  The Draft Regulation, therefore, allows several other 
methods of demonstrating sufficient stabilization, including:  additional bench scale digestion, 
maintaining a minimum pH for a sufficient period of time, or measuring oxygen uptake rate.   
Biosolids, which cannot meet the vector attraction requirements of the regulation, must 
implement pathogen reduction measures to bring fecal coliform levels to less than 2000 MPN/g 
TS dry weight, and must incorporate the biosolids into the soil within time limits varying from 1 
to 6 hours after application. 
 
Pathogen reduction to Class B levels (less than 2,000,000 fecal coliform/g TS dry weight) can 
generally be achieved by the method used to stabilize the biosolids.  The Draft Regulation allows 
for either the numerical standard, or a minimum design standard for sizing of stabilization 
facilities including aerobic digestion, anaerobic digestion, air-drying, composting, and lime 
stabilization. 
 
The Draft Regulation also lists allowable maximum concentrations for identified metals of 
concern.  These are summarized in Table 7.1 and compared to the metals concentrations 
measured in samples of dewatered biosolids from Westview, and biosolids removed from the 
Wildwood lagoon.   
 
The dewatered biosolids from Westview contains about 40% wood pellets (comparing weight of 
wood pellets to estimated dry weight of biosolids, {RCPL, 2000}).  The metal concentrations in 
the raw dewatered biosolids (i.e. without the wood chip addition) may be as much as 70 percent 
higher than shown in Table 7.1, but are still within the limits set for a Class B biosolids.   
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TABLE 7.1 Metals concentrations in biosolids from Westview and Wildwood compared 
to the Draft 3.0 Organic Matter Recycling Regulation Class B limits 

 

Metal 

Class B Limits 
Draft 3.0 - Organic 
Matter Recycling 

Regulation 
(µg/g) 

Westview 
Oct. 23/98 
Feb. 25/99 
June 13/00 

(µg/g) 

Wildwood 
March 23/97 

(µg/g) 

Arsenic 75 0.8, <2 4.2 

Cadmium 20 <0.1 to <1 3.32 

Chromium 1060 7.8 to 14 34.6 

Cobalt 150 1 to <4 4.44 

Copper 2200 436 to 518 484 

Lead 500 66 to <100 11800 

Mercury 15 1.41 to 2.55 116 

Molybdenum 20 3 to <8 3.36 

Nickel 180 7.5 to <10 14.9 

Selenium 14 1.6 to <2 3.87 

Zinc 1850 146 to 295 633 
 
 
The sample of biosolids taken from the Wildwood lagoon in 1997 had high lead and mercury 
levels, which is not unusual considering the age of the facility and the likely age of the biosolids.  
However, more samples of the stockpiled biosolids should be analyzed to confirm the 
concentrations of the 1997 sample before decisions are made with respect to biosolids disposal. 
 
Land application of Class B biosolids must be done at sites that have: 
 

• Restricted public access; 
• Groundwater level more than 1 m below the surface when biosolids are applied; 
• Minimum distances as specified in the Draft Regulation to water sources, dwellings and 

major and minor public roads (logging roads are not included); 
• Signage clearly identifying when and where biosolids have been applied and warning of 

soil use restriction periods. 
 
In addition, the Draft Regulation sets maximum allowable concentrations of metals in the 
receiving soil, depending on the end use of the site. 

NovaTec Consultants Inc. Page 72   



District of Powell River May 24, 2001 
Liquid Waste Management Plan - Stage 1 Report File: 1604.01 

7.5 BIOSOLIDS TREATMENT OPTIONS 
 
Biosolids Thickening 
 
Thickening of primary and secondary biosolids is often carried out to reduce the size and cost of 
downstream biosolids treatment, handling, and disposal processes.  The liquid removed from the 
biosolids is returned to the plant for treatment.  Whether or not thickening is advisable is based 
on a cost/benefit analysis, usually done at the preliminary design stage.  A previous report 
(RCPL, 1996) considered various options including: 
 
For Primary Biosolids:  Gravity thickening in the primary clarifier 

Separate gravity thickening in a dedicated gravity thickener 
 
For Secondary Biosolids:   Dissolved Air Flotation 
    Centrifuge Thickening 
    Gravity Belt Thickening 
    Screw Press Thickening 
    Drum Screen Thickening  
      Induced Air Flotation Thickening 
    Co-thickening in primary clarifiers with secondary biosolids 
 
The report assessed options for a combined treatment plant at the Townsite location only, and 
concluded that the use of the existing Townsite tanks would make thickening in the primary 
clarifiers the best option for primary biosolids thickening.  For secondary biosolids thickening, 
Dissolved Air Floatation (DAF) was identified as the least cost option when compared with the 
next most attractive options of gravity belt thickening and drum screening thickening.   
 
Separate analysis for the best biosolids thickening options at other locations have not yet been 
done. 
 
Biosolids Stabilization 
 
Previous reports have examined a number of biosolids stabilization options.  One report 
(Associated Engineering, 1990) assumed that aerobic digestion would be continued at least at the 
Townsite plant for the short term.  For a combined facility, a composting plant was suggested as 
an option.  Anaerobic digestion was also considered to be possibly suitable for a combined 
facility, but was noted to be operator and capital intensive. 
 
Cost estimates have not been prepared for conventional mesophilic aerobic and anaerobic 
digestion required for producing Class B biosolids.   Information available at this Stage of the 
Liquid Waste Management Plan assumed that treatment to Class A biosolids standards would be 
advisable (RCPL, 1996).    
 
The 1996 report considered many options to achieve Class A biosolids, and Autothermal 
Thermophilic Aerobic Digestion (ATAD), composting (using the Windrow method), and Lime 
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Stabilization were considered to be most appropriate for Powell River.  Composting and Lime 
Stabilization were considered in conjunction with upstream dewatering (discussed in the next 
section). 
 
Of the three options considered, windrow composting had the lowest present value, followed by 
ATAD combined with pumping to a biosolids storage lagoon located within 3 km of the 
digestion facility.  All the stabilization options considered have an odour generation potential.  
Consequently, a composting facility or lime stabilization facility for raw sludge would have to be 
located far from residential areas unless expensive odour control facilities are constructed.  A 
biosolids storage lagoon for the ATAD digested biosolids could also be a significant source of 
odour.  The ATAD facility itself would require odour control, but the odour control plant would 
not have to be as large for the small ATAD tankage as for an area intensive lagoon or 
composting facility.  (RCPL, 1996). 
 
Composting does not appear to be a viable biosolids stabilization method for Powell River, 
despite being the lowest cost option, due mainly to public opposition.  Staff began investigating 
composting alternatives several years ago.  Since Powell River owns a trough style compost 
turner (although without controls and not installed) the trough composting option was explored 
and encountered considerable public objection based mainly on odour concerns.  Staff then 
invited other proposals for handling and disposal of Powell River’s biosolids in 1999.  A 
composting operation in Alberta was visited, and the staff investigation confirmed that odour 
should be expected from a composting operation.   
 
Public opposition is expected to make it difficult to site an open composting operation (windrow 
or static pile), however, an enclosed composting system with odour control facilities could be a 
possibility.  
 
Cost estimates have been prepared for biosolids stabilization using ATAD and for dewatering 
using belt filter presses (RCPL, 1996).  These will be used to compare various biosolids handling 
options for Powell River at this stage of the LWMP.   However, before a final stabilization 
option is chosen, conventional mesophilic aerobic and anaerobic digestion should be considered 
as they generally have lower operating costs, upstream biosolids thickening is not a process 
requirement (although is recommended upstream of anaerobic digestion), and the odour 
generation potential can be lower than for ATAD depending on how each system is operated. 
 
As biosolids stabilization would be necessary for the most likely biosolids disposal options 
available to Powell River, the choice to be made is whether to stabilize and dewater the biosolids 
in Powell River and dispose of them either by silviculture or landfilling, or to dewater the raw 
biosolids and ship it elsewhere for stabilization. 
 
Dewatering 
 
Biosolids dewatering removes excess water to minimize hauling costs for final disposal, or to 
render biosolids more compatible with the final stabilization process or disposal process.  Lime 
stabilization will require upstream dewatering to minimize the amount of lime required to raise 
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the pH of the solids.   Dewatering is not required upstream of an ATAD but downstream 
dewatering will be assumed for comparison purposes.  The results of the pilot study underway 
(Sylvis, 1999) will help to determine whether final dewatering is necessary for silviculture 
applications. 
 
Dewatering options considered in past reports have included sludge drying beds, belt filter 
presses, vacuum filters, rotary screw presses, plate and frame presses, centrifuges, sludge 
lagoons, and belt filter presses.  Biosolids drying beds were not recommended based primarily on 
climate restrictions.  Plate and frame presses were considered necessary only if very dry cake 
was required for disposal.  Centrifuges were considered suitable only for larger treatment plant 
applications.  An earlier report (Associated Engineering, 1990) concluded that rotary screw 
presses were the least cost option when compared to belt filter presses.  Implementation options 
for rotary screw presses considered in that report were: 
 

• Separate dewatering facilities to year 10, then conversion of Townsite to a combined 
plant for year 10 to 20.  This was the least cost option, but depended heavily on trucking 
costs. 

 
• A single dewatering facility at Townsite, trucking biosolids from Westview there for the 

first 10 years then converting Townsite to a combined plant for years 10 to 20.   
 
A second, more recent report (RCPL, 1996) concurred that plate and frame type presses and 
sludge drying beds would not be good options for Powell River.  However, this report also stated 
that screw presses had not proven effective for secondary sludges, and high polymer costs could 
be expected.  Options considered were centrifuges, belt filter presses and sludge lagoons. 
 
Sludge lagoons were felt to be applicable if a silviculture program was adopted.  Digested 
biosolids would be pumped to the lagoon for storage and natural dewatering.  Decanted liquids 
and rainfall would have to be returned to the plant for treatment.  Biosolids could be pumped to 
the lagoon two/three days a week and decant received on the other days through the same line.  
The belt filter presses were found to be less costly than centrifuges and easier to maintain, and 
was the recommended mechanical dewatering process for Powell River. 
 
 
7.6 OPTIONS IF UPGRADING TREATMENT PLANTS SEPARATELY 
 
Biosolids Transfer 
 
With separate treatment plants, biosolids handling could be done either separately at each plant, 
or could be done in an integrated biosolids treatment facility.  To integrate biosolids treatment 
facilities, biosolids must either be pumped or hauled to a common remote facility. 
 
If biosolids were hauled to a remote handling facility, thickening at the liquid treatment facility 
would likely be cost effective.  Thickening would decrease the number of truckloads required by 
a factor of two to four, but would require more space at the liquid treatment plant for biosolids 
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thickening facilities.   Provided that the space was available, and that regular transport of 
biosolids trucks through the community is acceptable to the local residents, hauling may be an 
economic alternative to pumping biosolids from Townsite if a combined biosolids handling 
facility was located elsewhere.  Since increasing truck traffic in the vicinity of the Westview or 
Townsite plants may not be desirable, this Stage of the LWMP assumes that unthickened 
biosolids from Westview or Townsite would be pumped to a combined biosolids handling 
facility.  This assumption should be confirmed by exploring the possibility of hauling biosolids 
in conjunction with the community during the implementation of the LWMP. 
 
Westview 
 
If the Westview plant is upgraded using alternate secondary treatment technology, the resulting 
biosolids are likely to have a higher volatile organic component than the biosolids from the 
present membrane filtration system.  This is because the membrane system retains biosolids for a 
long period of time, resulting in a high greater degree of endogenous decay (volatile solids 
reduction). Therefore, additional biosolids stabilization may be required before land application.   
Due to site constrictions, stabilization may have to take place at a remote location. 
 
If stabilization was to take place outside of Powell River either at the Comox composting facility 
or a lime stabilization facility at Texada Island, then biosolids could simply be dewatered and 
hauled away as is presently practiced.  The capacity of the Fournier press system is still to be 
confirmed but as it is presently handling a dilute biosolids by operating 7 hours a day, 5 days a 
week, it could conceivably handle a thicker biosolids in at least the same time frame.  The 
manufacturer has indicated that the machine capacity in terms of dry solids throughput would 
increase if the machine was fed a thicker biosolids.   Capacity could increase up to three times if 
solids concentrations in the input biosolids increased from about one percent to three percent 
(Fournier, 2000).  Before determining the best biosolids treatment upgrade option for Westview 
the capacity of the Fournier press with a thicker biosolids should be determined.  It has been 
assumed that if biosolids continues to be handled at the Westview plant, it will be thickened to at 
least three percent.  Options for upgrade of biosolids treatment at a separate Westview plant thus 
include: 
 

• Treatment Option W1:  Thickening of biosolids, then dewatering using existing 
Fournier press system and hauling dewatered biosolids to either Comox or Texada Island 
for further stabilization and disposal. 

 
• Treatment Option W2:  Conveying dilute biosolids to a combined biosolids treatment 

facility located either at Townsite or the Transfer Station site, combined with silviculture 
disposal. 

 
Townsite 
 
The present ocean biosolids disposal practices at Townsite cannot continue, therefore some form 
of upgrade is required.   Biosolids treatment options for Townsite include: 
 

NovaTec Consultants Inc. Page 76   



District of Powell River May 24, 2001 
Liquid Waste Management Plan - Stage 1 Report File: 1604.01 

• Treatment Option T1:  Dewater raw biosolids at Townsite using a belt filter press, and 
haul biosolids to Comox for composting. 

 
• Treatment Option T2:  Stabilize and dewater biosolids produced at Townsite only for 

silviculture disposal. 
 

• Treatment Option T3:  Stabilize and dewater biosolids produced at both Townsite and 
Westview for silviculture disposal. 

 
• Treatment Option T4:  Convey raw biosolids to a combined biosolids treatment facility 

at the Transfer Station, for silviculture disposal. 
 
Wildwood 
 
As the Wildwood lagoon is likely to be upgraded and remain as a lagoon system, only a future 
allowance for desludging of the lagoon is required. 
 
Discussion 
 
At present there is insufficient information available to evaluate and compare all of the foregoing 
biosolids treatment options.  However, the most important consideration at Stage 1 of the LWMP 
is how the biosolids treatment options could affect the choice of liquid waste management.   
 
A decision to stabilize the biosolids locally will only be practical if the additional cost is offset 
by local disposal, most probably by silviculture.  Again, the overall cost of treatment and 
disposal would have to be at least less than the cost presently associated with local dewatering 
and hauling to Comox for composting.  Therefore, the combinations of the above options likely 
to be of most interest at this planning stage are as follows: 
 

• Biosolids Disposal Option I :  W1 + T1 assuming hauling to Comox. 
 

• Biosolids Disposal Option II:  W2 +T3 with a combined biosolids stabilization facility 
at the Townsite Treatment Plant 

 
 
7.7 INTEGRATED LIQUID TREATMENT FACILITY BIOSOLIDS HANDLING 

OPTIONS 
 
Westview 
 
Biosolids digestion facilities cannot be provided at the Westview plant site without a significant 
expansion of the facility footprint that would infringe on the existing use of adjacent land owned 
by Powell River.   Consequently, for a combined liquid treatment facility located at the 
Westview plant, there would be two options for biosolids handling: 
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• Biosolids Disposal Option II:  This option, applied for biosolids handling for a separate 
Westview site, assumes an integrated biosolids stabilization facility at Townsite and is 
therefore also listed here. 

• Biosolids Disposal Option III:  Expand the existing dewatering facility and haul the 
dewatered product to Comox.  This option would have to be explored more carefully 
before implementation. 

 
Townsite, Transfer Station or Pacifica Site Locations 
 
For an integrated liquid treatment facility located at the Townsite plant, the Transfer Station, or 
other Pacifica lands, there would be two viable options for biosolids handling: 
 

• Biosolids Disposal Option IV:  Dewater biosolids generated by a secondary treatment 
facility at the integrated plant site and haul the dewatered biosolids to Comox. 

• Biosolids Disposal Option IVa:  Dewater biosolids generated by a primary treatment 
facility at the integrated plant site and haul the dewatered biosolids to Comox. 

• Biosolids Disposal Option V:  Stabilize and dewater biosolids generated by a secondary 
treatment facility at the integrated plant site and dispose the biosolids on silviculture 
lands. 

• Biosolids Disposal Option Va:  Stabilize and dewater biosolids generated by a primary 
treatment facility at the integrated plant site and dispose the biosolids on silviculture 
lands. 

 
Dilute biosolids could also be pumped to a solids treatment and handling facility at another 
location.  For example, a sewage treatment facility at Townsite could pump dilute biosolids to a 
solids handling facility located at the Transfer Station site.  However, this would be more costly 
than either Options II, IV or V because of the pumping costs, and is not considered further at this 
stage of the LWMP process. 
 
Discussion 
 
The cost of a new combined biosolids treatment facility, either dewatering or stabilization plus 
dewatering, is expected to be the same for solids generated by a secondary treatment facility 
regardless of the facility location.  Similarly, the cost for treating solids generated by a primary 
treatment facility is not expected to depend on facility location, although the cost of treating 
primary solids will be less than for treating the larger mass of secondary biosolids. 
 
The cost difference between options (i.e. upgrading the Westview and Townsite plants versus 
building a new integrated facility) is primarily associated with the cost of pumping dilute 
biosolids to a common location, if required.  The existing method of biosolids disposal used for 
Westview does not require the biosolids to be stabilized.   
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The cost of biosolids disposal for the silviculture application option is not yet known. There will 
additional handling and treatment costs for biosolids stabilization that can be estimated.  
However, it is not known whether the biosolids will also have to be dewatered to minimize 
transportation and spreading costs, and these costs cannot be determined until an application site 
has been identified which meets the regulatory requirements.   
 
As a consequence of the above, for the purpose of assessing the financial impact of the LWMP 
on the community, it will be assumed that the existing method of biosolids disposal used at 
Westview will continue to be used. 
 
7.8 FUTURE BIOSOLIDS HANDLING PLANNING 
 
To choose the most effective biosolids handling option for Powell River, further studies need to 
be undertaken. 
 
Evaluation of Disposal Options 
 
Each disposal option must be evaluated to determine if it would be technically feasible to apply 
in the Powell River area. 
 
Silviculture 
 
Sylvis Environmental is already evaluating this option, and results of the pilot program should be 
available by September 2001 if testing goes ahead as scheduled. 
 
Mine Reclamation 
 
Sylvis Environmental has evaluated this option in the past, but further work would be required to 
determine if there is still the local will at the Blubber Bay Quarry to proceed.  As well, the 
requirement for lime stabilization before disposal would have to be evaluated in light of the latest 
Draft Organic Matter Recycling Regulation. 
 
Evansdale Farm 
 
This option has already been evaluated and should be retained as a backup even if silviculture 
and mine reclamation are developed.  More information would be required on costs associated 
with biosolids dewatered without wood pellets, if belt filter press dewatering was implemented 
or if the Fournier press was found to operate well enough without wood pellets with a different 
liquid stabilization process. 
 
Evaluation of Stabilization Options 
 
Biosolids stabilization studies carried out to date have not included consideration for mesophilic 
aerobic and anaerobic digestion, which are acceptable processes if a pathogen-free biosolids 
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were not necessary.    These processes should be evaluated and costed for the chosen liquid 
waste management option.   
 
Lime stabilization and enclosed vessel composting should also be examined again.  Lime 
stabilization costs were estimated in the past based upon stabilization of digested rather than raw 
biosolids, and cost of lime may be affected by location at the Blubber Bay Quarry site.  
Composting costs developed in the past were based upon windrow methods, not enclosed 
composting which would be more acceptable in Powell River. 
 
Evaluation of Biosolids Transfer Options 
 
The transfer of biosolids to an alternate location for processing could be required for either raw 
biosolids, thickened raw biosolids, or dewatered biosolids, depending on the liquid waste 
management option and biosolids disposal option chosen.  The transfer could either be by 
pumping or hauling in the case of raw or thickened biosolids, or by hauling in the case of 
dewatered biosolids.  These choices would be evaluated to determine the least cost, lowest 
nuisance factor option. 
 
Evaluation of Thickening Options 
 
The stabilization options may be more cost effective with upstream thickening.   Dissolved Air 
Flotation (DAF) has been identified in past reports as the lowest cost option for thickening of 
secondary biosolids.  For primary biosolids, use of the Townsite tankage for thickening in 
primary clarifiers was lowest cost if the plant was located at Townsite.  For a plant not located at 
Townsite, the primary biosolids thickening options should be reviewed.   
 
Evaluation of Dewatering Options 
 
Belt filter press dewatering was identified as the lowest cost biosolids dewatering option for 
Powell River.  However, that evaluation did not take into account the Fournier press system that 
now exists at Westview. 
 
More information is required about the capacity and operational characteristics of the Fournier 
biosolids dewatering system.  Once this information is obtained from the manufacturer and from 
other Fournier installations as well as from on-site testing at Powell River, decisions can be made 
as to whether more dewatering equipment will be needed for the various options, and whether it 
should be more Fournier presses or belt filter presses. 
 
Evaluation of Storage Options 
 
Most biosolids disposal options will require seasonal storage.  Disposal to Evansdale farm 
includes an allowance for biosolids storage, provided by Comox.  For the other options, Powell 
River would have to provide its own biosolids storage facility, built to the standards described in 
the Draft Organic Matter Recycling Regulation. 
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Evaluation of Odour Control Options 
 
Biosolids handling processes generate obnoxious odours.  Some processes have greater odour 
creation potential than others, but all processes require odour management.  Depending on the 
liquid waste management option chosen, treatment of foul air may be required.  Options for such 
foul air treatment must be evaluated.  
 
Combine Least Cost Options to Determine Life Cycle Costs 
 
The above evaluation will generate the least cost treatment options for meeting the requirements 
of the three disposal options of Silviculture, Mine Reclamation, and Evansdale Farm. 
 
Compare Life Cycle Costs for Each Disposal Option 
 
Given the least cost treatment option for each disposal option, and the expected disposal costs, 
the lowest cost combination of treatment and disposal can be determined.  The main decision to 
be made at this point is whether it is cost effective for Powell River to stabilize and dispose of 
biosolids locally. 
 
Consider Development Staging 
 
The financial aspects of phased implementation of the lowest cost biosolids handling method 
should be investigated, particularly if there is an available short-term land storage area and  
storage facility acceptable to the Ministry of the Environment. 
 
Consider Alternative Available Biosolids Disposal Options 
 
Although there will likely be a lowest cost disposal option, there should be at least two and if 
possible three disposal options kept open at all times.  Biosolids is generated continuously and 
constantly requires a disposal point.  Should one disposal option suddenly be closed (weather, 
labour disputes, sudden cost increase), Powell River should have either another outlet or 
significant amounts of storage space ready. 
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8 COMPARISON OF SYSTEM UPGRADE PLAN OPTIONS 
 
COST CRITERIA (CONSIDERATIONS, ASSUMPTIONS, INCLUSIONS & EXCLUSIONS) 
 
The costs estimates provided in this document are strictly intended for use in comparing liquid 
waste treatment/disposal and biosolids handling/disposal alternatives.  The base assumptions 
used including, but not limited to, population projections, capacity and condition of existing 
structures and equipment, existing and projected hydraulic and organic loading rates, 
construction conditions, pipeline routing, and I&I reductions need to be confirmed and assessed 
in detail, and are not intended for design use.  
 
Capital and operating cost estimates were prepared for the liquid treatment facilities in each of 
the seven liquid waste treatment options described in Chapter 6 using planning level cost 
estimate curves found in Draft 3.1 of the Municipal Sewage Regulation.  These curves were 
originally developed by the US E.P.A. and were compared in Draft 3.1 to capital and operating 
cost data obtained for various sewage treatment facilities constructed in British Columbia.  Costs 
obtained from the curves were adjusted for inflation using Engineering News Record Indexes. 
 
The alternative technology upgrades described in Section 6.8.2 would require preliminary 
engineering work (which has not yet been done) to assess their feasibility  for a Westview 
retrofit, as well as to prepare cost estimates for each option.  The only cost estimate available for 
an alternative technology upgrade for Westview is for the MMBR process combined with DAF 
secondary solids separation (Hydroxyl, 2000).  Therefore, the cost estimate for option 1A is 
based upon  that proposal. 
 
While the cost estimates for upgrading and constructing new facilities are adequate for planning 
purposes (i.e. comparing alternatives), they must be confirmed in conjunction with future design 
work or budget preparation. 
 
Capital and operating cost estimates for pump stations, pipelines and outfalls have been prepared 
using comparable projects. 
 
Capital and operating cost estimates for new biosolids treatment and dewatering facilities are 
based upon values found in a previous Predesign Report (RCPL, 1996) and have been modified 
to account for inflation and different design populations.    
 
The following notes apply to the costs prepared for Stage 1: 
 
Effect of I&I on Treatment Plant Capital and Operating Costs 
 
The USEPA curves are based on design flows of 2.5 times the average dry weather flow, and 
their use assumes that infiltration/inflow has been brought under control.   This allowance is 
comparable to the maximum daily flow (16,000 m3/d) allowed for in the Hydroxyl proposal for 
Westview (Hydroxyl, 2000). 
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Pump Station and Force Main Costs 
 
Capital and operating costs for options requiring sewage or biosolids transfer between sites 
include the following: 
 

• Pump station costs including submersible pumps, pipes, valves and fittings, controls and 
control kiosk, installation of equipment, wetwell structures, and allowance for station 
access.   

• Forcemain costs include piping, installation, excavation, bedding and backfill.   Estimates 
assumed the soil can be excavated at the treatment plant site or along the pipeline route 
(i.e. no blasting is required) and the use of PVC piping.  An allowance was included for 
unknown costs such as utility/road crossings, paving, rock excavation, unsuitable fill etc.   

• The cost estimates for sewage pump stations and forcemains are based on planning-level 
peak flow estimates and pipe routes shown in Figure 6.1. 

 
Contingency Allowance 
 
Capital cost estimates include a 25 percent contingency allowance. 
 
Capital Cost Exclusions 
 
The capital cost estimates do not include allowances for: 
 

• noise control; 
• odour control; 
• property purchases or lease costs 
• engineering design or construction supervision; 
• administration and legal costs; 
• financing; 
• structural assessment of existing tanks or buildings (e.g. for earthquake loading); 
• B.C. Hydro service connections 
• land costs for right-of-ways or easements.  
• special architectural provisions. 

 
Biosolids Handling Options Capitol Costs 
 

• Westview biosolids handling cost estimates include an allowance for odour control where 
biosolids thickening facilities were expanded. 

• Biosolids generation from new treatment works would be similar to that estimated by 
RCPL in 1996.  Note that in those estimates, secondary biosolids generation reflected a 
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long sludge age system.  In a short sludge age treatment system, biosolids generation 
rates will likely be higher. 

 
Biosolids dewatering and hauling (to Comox) cost estimates assume the following:  
 

• primary biosolids thickened in primary clarifiers; 
• secondary biosolids thickened in DAF’s; 
• dewatering using the existing equipment for present capacity, beyond which belt filter 

presses will be used (purchased); 
• odour control facilities for dewatering area. 

 
Biosolids stabilization and silviculture application assumes: 
 

• primary biosolids thickened in primary clarifiers; 
• secondary biosolids thickened in DAF’s; 
• ATAD biosolids stabilization; 
• remote biosolids storage lagoon and biosolids pumping to lagoon. 

 
Biosolids pumping cost considerations include: 
 

• drywell/wetwell pumping stations with solids handling pumps and 1 day retention time in 
wetwell at estimated maximum day biosolids generation; 

• 4 inch diameter forcemains, glass lined ductile iron pipe with similar pipe lengths and 
routes as described for the liquid treatment options. 

 
Biosolids Handling Options Operating Costs 
 

• Assumes biosolids would be dewatered without wood chip addition, and would be 
charged the same disposal fee by Evansdale farms as dewatered biosolids presently 
hauled from Westview. 

 
Present Value Assumptions 
 

• Study period = 20 years 
• Inflation rate = 4% 
• Interest rate = 6% 
• Net Rate of Return = 2% 
• No salvage value for capital works after 20 years 
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8.1 WILDWOOD OPTION COSTS – LAGOON VERSUS PUMPING 
 
Table 8.1 presents the key capital and operating cost components for upgrading the Wildwood 
lagoon and outfall versus the option of pumping the Wildwood catchment sewage to an 
integrated treatment facility.   As no detailed upgrade or associated cost assessment has been 
prepared for the Wildwood lagoon, the cost allowance shown is arbitrarily based on fifty percent 
(50 %) of the cost of a new treatment facility based on the capital cost curves described in 
Section 8.1.1.   This is not to be interpreted as suggesting that the lagoon facility should be 
replaced with an alternative treatment system.  To the contrary, continued use of the lagoon is 
believed to be the most appropriate and cost effective means of sewage treatment for Wildwood 
for the foreseeable future.   A detailed assessment of the lagoon is required to establish its 
treatment capacity, and most appropriate means of upgrading that capacity to meet the 2021 
requirements. 
 
 

Table 8.1 Key Capital and Operating Cost Components for Wildwood Options 
 

COMPONENTS CAPITAL COST 
ANNUAL 

OPERATING 
COST 

  OPTION WW1  -  Upgrade Wildwood Lagoon 
  Upgrade Wildwood Lagoon (Allowance) $750,000 $60,000 
  Wildwood Outfall  $5,000 
  Subtotal $750,000  
  Contingency (25%) $187,500  
  Total $937,500 $65,000 

OPTION WW2  -  Pump Wildwood Sewage to Integrated Plant 
  New Wildwood Pump Station $390,000 $43,000 
  New Forcemain - Wildwood To Townsite $1,000,000 $7,000 
  Treatment Capacity Allowance for Townsite Integration $700,000 $13,000 
  Subtotal $2,090,000  
  Contingency (25%) $522,500  
  Total $2,612,500 $63,000 
 
 
Table 8.2 illustrates a Present Value (PV) comparison of the two options (upgrading versus 
pumping) for Wildwood.  The table illustrates that upgrading the lagoon is a more cost effective 
option than pumping sewage to an integrated treatment facility. 
 
While an adequate approach for financial planning purposes, the actual upgrade cost will have to 
be confirmed as part of the LWMP. 
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Table 8.2 Comparison of Upgrading Versus Pumping Costs for Wildwood Lagoon 
 

Option Description Capitol Cost Operating 
Cost 

Present 
Value 

Option 
WW1 

Upgrade Wildwood 
Lagoon $900,000 $65,000 $2,000,000 

Option 
WW2 

Pump Wildwood Sewage 
to Integrated Plant $2,600,000 $63,000 $3,600,000 

 
8.2 WESTVIEW AND TOWNSITE OPTIONS TREATMENT COSTS 
 
Table 8.3 presents the key capital and operating cost components for providing sewage treatment 
and disposal for the Townsite and Westview catchment areas.   
 
Table 8.4 illustrates a  Present Value (PV) cost summary for the seven wastewater treatment 
options previously described in Chapter 6.  The values shown in the table include costs for liquid 
treatment equipment, pumping and pipelines (as required), outfall construction, plus a 25% 
contingency allowance.   Costs for biosolids handling options are shown separately in Table 8.3. 
 
The lowest PV cost alternative is option 3A  (PV of $19,000,000 to provide primary treatment of 
both Westview and Townsite sewage at the existing Townsite plant location).   As this option 
results in a lower quality effluent being discharged it is not surprising that it is the least cost 
option. 
 
Of the secondary treatment options, the lowest PV cost alternative is Option 1 (PV of 
$25,000,000), to upgrade both the Westview and Townsite plants.  Option 1A has a slightly 
lower PV of $24,400,000, but has a key  advantage over Option 1 because of it’s smaller land 
area requirement. 
 
Option 2, to upgrade the Westview sewage treatment plant to treat both Westview and Townsite 
sewage, is the second lowest secondary treatment cost option (PV of $26,000,000). 
 
Option 3 (integrated Townsite plant) has a lower cost (PV of $30,000,000) than the other two 
new integrated secondary treatment facility options due to the anticipated use of the existing 
concrete tanks, and the need to pump only the Westview flows.  Both the Transfer Site (PV of 
$32,000,000) and Pacifica Lands Site (PV of $33,000,000) new integrated facility options would 
require pumping sewage flows from both Townsite and Westview. 
 
Table 8.4 also notes the ranking of the five options based on the Present Value, in addition to a 
normalized score.  As noted below the table, the normalized score was established by setting the 
median cost Option (Option 3) as having a score of 50, and the lowest cost (Option 2) to have a 
score of 90.  The remaining scores were then calculated based on linear interpolation and 
extrapolation about the two cost points.  The resulting normalized scores will be used in Section 
8.7. 
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Table 8.3 Key Capital and Operating Cost Components for Westview and Townsite 
Catchment Sewage Treatment and Disposal Options 

 

COMPONENTS CAPITAL COST 
ANNUAL 

OPERATING 
COST 

  OPTION 1  -  Upgrade Westview & Townsite Plants 
  Upgrade Westview STP $5,500,000 $351,000 
  Outfall  $5,000 
  New Townsite STP $4,900,000 $238,000 
  Outfall  $5,000 
  New Wildwood STP $750,000 $60,000 
  Outfall  $5,000 
  Subtotal $11,150,000  
  Contingency (25%) $2,787,500  
  Total $13,937,500 $664,000 

  OPTION 1A  -  Upgrade  (MBBR +DAF) Westview and Townsite plants 
  Upgrade Westview STP (Hydroxyl) $5,000,000 $351,000 
  Outfall  $5,000 
  New Townsite STP $5,100,000 $238,000 
  Outfall  $5,000 
  New Wildwood STP $750,000 $60,000 
  Outfall  $5,000 
  Subtotal $10,850,000  
  Contingency (25%) $2,712,500  
  Total $13,562,500 $664,000 

  OPTION 2  -  Integrated Westview Site Plant 
  Integrated Westview STP $9,900,000 $489,000 
  New Townsite Pump Station $390,000 $43,000 
  New Forcemain - Townsite to Westview $1,225,000 $7,000 
  New Parallel Outfall at Westview $214,000 $5,000 
  New Wildwood STP $750,000 $60,000 
  Wildwood Outfall  $5,000 
  Subtotal $12,479,000  
  Contingency (25%) $3,119,750  
  Total $15,598,750 $609,000 
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Table 8.3 Key Capital and Operating Cost Components for Westview and Townsite 
Catchment Sewage Treatment and Disposal Options (Cont’d) 

 

COMPONENTS CAPITAL COST 
ANNUAL 

OPERATING 
COST 

OPTION 3  -  Integrated Townsite Site Secondary Treatment Facility 
  Integrated Townsite Secondary STP $12,400,000 $489,000 
  New Westview Pump Station $510,000 $50,000 
  New Forcemain - Westview to Townsite $1,925,000 $7,000 
  New Parallel Outfall at Townsite $214,000 $5,000 
  New Wildwood STP $750,000 $60,000 
  Wildwood Outfall  $5,000 
  Subtotal $15,799,000  
  Contingency (25%) $3,949,750  
  Total $19,748,750 $616,000 

OPTION 3A  -  Integrated Townsite Site Primary Treatment Facility 
  Integrated Townsite Primary STP $4,950,000 $380,000 
  New Westview Pump Station $510,000 $50,000 
  New Forcemain - Westview to Townsite $1,925,000 $7,000 
  New Parallel Outfall at Townsite $214,000 $5,000 
  New Wildwood STP $750,000 $60,000 
  Wildwood Outfall  $5,000 
  Subtotal $8,349,000  
  Contingency (25%) $2,087,250  
  Total $10,436,250 $507,000 
   

OPTION 4  -  Integrate Transfer Site Plant 
Integrated Transfer Station STP $13,200,000 $489,000 
New Westview Pump Station $410,000 $40,000 
New Forcemain - Westview to Transfer Station $1,100,000 $5,000 
  New Townsite Pump Station $340,000 $35,000 
  New Forcemain - Townsite to Transfer  Station $700,000 $5,000 
  New Gravity Line - Transfer Station to  Shoreline $60,000 $2,000 
  New Outfall $250,000 $5,000 
  New Wildwood STP $750,000 $60,000 
  Wildwood Outfall  $5,000 
  Subtotal $16,810,000  
  Contingency (25%) $4,202,500  
  Total $21,012,500 $646,000 
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Table 8.3 Key Capital and Operating Cost Components for Westview and Townsite 
Catchment Sewage Treatment and Disposal Options (Cont’d) 

 
  OPTION 5  -  Integrated Pacifica Lands Site Plant 

  Integrated Pacifica Forest Lands STP $13,200,000 $489,000 
  New Westview Pump Station $510,000 $50,000 
  New Townsite to PFL Pump Station $335,000 $30,000 
  New Forcemain - Westview to PFL $2,585,000 $10,000 
  New Outfall $300,000 $5,000 
  New Wildwood STP $750,000 $60,000 
  Wildwood Outfall  $5,000 
  Subtotal $17,680,000  
  Contingency (25%) $4,420,000  
  Total $22,100,000 $649,000 
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Table  8.4 Comparison of Cost Estimates for Sewage Treatment Options Including  
Upgrading Wildwood Lagoon 

 

OPTION DESCRIPTION CAPITOL 
COST 

OPERATING 
COST 

PRESENT 
VALUE 

NORMALIZED 
SCORE (%) 1 

COST 
RANK

Option 1 
Upgrade 

Westview & 
Townsite Plants 

$13,900,000 $660,000 $25,000,000 76 2 

Option 
1A * 

Upgrade  
(MBBR +DAF) 
Westview and 

Townsite plants 

$13,600,000 $660,000 $24,400,000 80 1 

Option 2 
Integrated 

Westview Site 
Plant 

$15,600,000 $610,000 $26,000,000 69 3 

Option 3 
Integrated 

Townsite Site 
Secondary Plant 

$19,700,000 $620,000 $30,000,000 41 4 

Option 
3A 

Integrated 
Townsite Site 
Primary Plant 

$10,400,0002 $510,000 $19,000,000 N/A3 N/A3 

Option 4 
Integrate 

Transfer Site 
Plant 

$21,000,000 $650,000 $32,000,000 27 5 

Option 5 
Integrated 

Pacifica Lands 
Site Plant 

$22,100,000 $650,000 $33,000,000 20 6 

 
NOTES: 

1. The normalized score was established assuming the lowest cost  secondary treatment option to have a score of 
80, and the highest cost secondary treatment option to have a score of 20.  The remaining scores were calculated 
on a linear basis, based on these two points.   

2. Cost of extending the outfall if necessary is not included. 

4. Option 3A was not included in the calculation of the normalized score.  This option is substantially 
different that the others and therefore its merits will be discussed separately. 
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8.3 EFFECT OF BIOSOLIDS HANDLING UPON THE CHOICE OF SEPARATE VS.  
AN INTEGRATED FACILITY  

 
Table 8.5 summarizes Class D estimates (Planning level, based on costs of other facilities and 
estimated capacity and not upon any specific design values for this application) for the biosolids  
 
handling options described above.  The options are grouped together depending upon whether 
the final disposal choice would be to continue hauling to a remote stabilization facility (in this 
case, Comox is the assumed destination) or to stabilize the biosolids in Powell River and dispose 
of it on the local forests (silviculture disposal option).  Costs of disposal for the silviculture 
option have not been included as they are not known, hence the large difference in costs between 
the two groups of options. 
 
For hauling raw biosolids to Comox, there is negligible difference between the present values of 
the various biosolids handling options when secondary treatment is implemented (Options I, III, 
and IV).  Therefore, if this method of biosolids handling is chosen the decision process for 
secondary treatment liquid waste handling will not be affected. 
 
Options IVA and VA are not being considered for Options 1, 1A and 2, and the costs are the 
same for the other options.  Therefore, the decision process for the location of a combined 
primary treatment facility would not be affected by the choice of biosolids handling. 
 
However, there is a significant difference between the estimates for biosolids handling options 
for stabilization and dewatering in Powell River of sludge from a secondary treatment process 
(not including silviculture disposal costs).  Also, as expected, the estimates for biosolids handling 
for primary sludge only are significantly lower than for secondary sludge. 
 
Table 8.6 combines liquid waste management alternatives and the applicable biosolids-handling 
alternative if biosolids are stabilized and dewatered in Powell River.   The order of lowest to 
highest present value options is the same as that illustrated in Table 8.4 if the primary treatment 
option is not considered. Therefore, the method of biosolids disposal selected (once the 
silviculture application costs are known) is not expected to influence the liquid waste treatment 
option selection if primary treatment is not considered. 
 
The options with a known PV (i.e. Options I, III, and IV) will be used for Chapter 9 in reviewing 
the financial implications of the LWMP. 
 
 
8.4 NON-COST CRITERIA 
 
Introduction 
 
There are a number of non-cost factors that need to be taken into consideration when comparing 
wastewater treatment options.  While highly subjective, these factors can have a significant value 
to operations personnel and the general public. 
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Table 8.5 Class D Estimates For Biosolids Handling Options 
 

Option 
Description Separate or 

Integrated Liquid 
Treatment 

Capital Cost 
Annual 

Operating 
Cost 

Present Value 

Hauling Raw Dewatered  Biosolids To Comox  

I   Handle at 
Westview and 

Townsite 
Separate $600,000 $310,000 $5,900,000 

III   Handle at 
Westview Integrated $600,000 $310,000 $5,700,000 

IV  Handle at 
Townsite, 
Transfer or 

Pacifica 

Integrated, Secondary 
Treatment $800,0001 $310,000 $5,800,000 

IVA Handle at 
Townsite, 
Transfer or 

Pacifica 

Integrated, Primary 
Treatment $300,0001 $170,000 $3,100,000 

Stabilization and Dewatering in Powell River2  

II   Pump from 
Westview to 

Handle at 
Townsite 

Separate/Integrated $4,200,000 $150,000 $6,700,000 

V   Handle at 
Townsite, 
Transfer or 

Pacifica 

Integrated, Secondary 
Treatment $2,900,000 $110,000 $4,800,000 

VA   Handle at 
Townsite, 
Transfer or 

Pacifica 

Integrated, Primary 
Treatment $1,700,000 $50,000 $2,600,000 

 
Notes: 
1.  Includes an allowance for reusing existing dewatering equipment at new site. 
2.  Includes the capital and operation cost of biosolids stabilization and dewatering, but does not include the cost of 

transportation, distribution, and management for silviculture application. 
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Assigning a numerical value or score to each factor is a useful method of comparing options.   
The secondary treatment options have been evaluated using this method.  The primary treatment 
option has not been evaluated using this method as it is a very different option from the others 
and would skew the evaluation scales too much for the comparison to be useful.  The primary 
treatment option’s non-cost criteria will be discussed separately. 
 
Table 8.6 Combined Present Value Estimates for Liquid Waste Management and 
Biosolids Stabilization and Dewatering  in Powell River 
 

Liquid 
Waste 

Management 
Option 

Liquid Waste 
Management 

Option 
Description 

Liquid Waste 
Management 
Present Value 

Biosolids 
Handling 
Option 

Biosolids 
Handling 

Description 

Biosolids 
Handling 
Option 
Present 
Value 

Total 
Present 
Value 

3A 
Integrated 

Townsite Site 
Primary Plant 

$19,000,000 V 
Handle at 
Townsite $2,600,000 $21,600,000 

1 

Upgrade 
Westview & 

Townsite 
Plants 

$25,000,000 II 

Pump from 
Westview to 

Handle at 
Townsite 

$6,700,000 $31,700,000 

2 
Integrated 

Westview Site 
Plant 

$26,000,000 II 

Pump from 
Westview to 

Handle at 
Townsite 

$6,700,000 $32,700,000 

3 

Integrated 
Townsite Site 

Secondary 
Plant 

$30,000,000 V 

Handle at 
Townsite $4,800,000 $34,800,000 

4 
Integrate 

Transfer Site 
Plant 

$32,000,000 V 
Handle at 
Transfer  $4,800,000 $36,800,000 

5 
Integrated 

Pacifica Lands 
Site Plant 

$33,000,000 V 
Handle at 
Pacifica $4,800,000 $37,800,000 

  
 
The following section describes nine non-cost factors, and describes the consideration aspects 
used to assign relative numerical values for each of the five options.  
 
Non-Cost Criteria Descriptions and Value Assignments for Secondary Treatment 
 
The non-cost factors include five equally-weighted categories, or groups: 1) Process 
Characteristics; 2) Operations and Maintenance Considerations; 3) Planning Criteria; 4) 
Aesthetics; and 5) Local Opinion.  These non-cost factor groups and their sub-factors, and the 
associated weighting scheme, is illustrated in Table 8.7. 
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Table 8.7   Weighted Rank of Non-Economic Factors For Sewage Treatment Options 
 

 

 

OPTION  1
 

Upgrade 
Westview & 

Townsite 
Plants 

OPTION  1A
Alternative 
Upgrade  to 
Westview & 

Townsite 
Plants 

OPTION  2
 

Integrated 
Westview 
Site Plant 

 

OPTION  3 
 

Integrated 
Townsite 
Site Plant 

 

OPTION  4 
 

Integrate 
Transfer  
Site Plant 

 

OPTION  5
 

Integrated 
Pacifica 
Lands  

Site Plant 

DESCRIPTION 

Wt Score Wt'd 
Score Score Wt'd 

Score Score Wt'd 
Score Score Wt'd 

Score Score Wt'd 
Score Score Wt'd 

Score

                          

 Process Characteristics 10             
    Conventional 5 8 4 5 2.5 8 4 8 4 9 4.5 9 4.5 

    Performance Knowledge 5 7 3.5 5 2.5 7 3.5 7 3.5 8 4 8 4 

               
 O&M Considerations 10             
    Ease of O&M 10 5 5 5 5 7 7 7 7 9 9 8 8 

               
 Planning Criteria 10             
    Room for Future Expansion 5 3 1.5 6 3 2 1 6 3 9 4.5 7 3.5 

    Biosolids Management Impact 3 4 1.2 5 1.5 2 0.6 6 1.8 8 2.4 7 2.1 

    Land Values 2 4 0.8 4 0.8 3 0.6 6 1.2 8 1.6 7 1.4 

               
 Aesthetics 10             
    Odour Impact 5 3 1.5 5 2.5 2 1 6 3 7 3.5 8 4 

    Noise Impact 3 5 1.5 7 2.1 3 0.9 8 2.4 8 2.4 8 2.4 

    Visual Impact 2 4 1 5 1 3 0.6 6 1.2 7 1.4 8 1.6 

               
 Local Opinion 10 4 4 5 5 6 6 3 3 8 8 8 8 

               
 TOTAL 50  24  25.9  25.2  30.1  41.3  39.5 

 Normalized Weight (%)   48  52  50  60  83  79 

 Non-Cost Factor Rank   6  4  5  3  1  2 

 
 

1. Process Characteristics 
 

Process Characteristics consist of two equally weighted sub-factors: a) Conventional 
Technology; and b) Performance Knowledge. 
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a) Conventional Technology 
 

Conventional technology characteristically has a proven ability to reliably achieve 
high effluent quality standards under well-operated conditions, based on extensive 
plant-scale experience at comparable design flows.  It would be expected to have 
a greater probability of consistently meeting this standard and maintaining 
operational compliance, under the full range of expected wastewater flows, than 
would a more innovative or novel treatment technology. 

 
Option 1A is assigned the lowest conventional technology score (5) based on the 
assumption that the MBBR & DAF technologies will be used for the (lowest cost) 
Westview plant upgrade and the lack of operating experience at this scale.  
Options 1, 2, and 3 are assigned the same score (8) as it is assumed that a 
conventional technology will be used for the upgrade.  This is a slightly lower 
score than is given for Options 4 and 5 (9).  Although Options 1 through 5 are 
assumed to use conventional technology, Options 1 through 3 involves a “non-
conventional” retrofit or adaptation of the existing equipment and tanks. 

 
b) Performance Knowledge 

 
Performance Knowledge is intended to be a measure of the extent of the 
operations knowledge base for a specific treatment process, and the familiarity of 
existing operations staff with the process.  

 
Option 1A has the lowest score (5) as the existing plant operators have no prior 
experience with MBBR, DAF or other alternate technologies that would be 
required to minimize the footprint at the Westview site, and there is limited 
information in the literature on operations at this scale.  Options 1, 2, and 3 have 
been assigned the same score (7), which is less than for Options 4 and 5 (8).  
  
Although it is assumed all five Options will use conventional treatment  
technologies, Options 1 through 3 involve operating a system that has been 
retrofitted to an existing plant. 

  
2) Operations and Maintenance Considerations 

 
It is easier to maintain one treatment plant rather than two plants, therefore, Option 1 and 
1A (which involve operating two plants) has the lowest score (5).  Option 2 has the next 
lowest score (7) due to the use of DAF’s, which are expected to require more operations 
and maintenance attention than secondary clarifiers (likely to be used for the other 
Options).  Some differentiation has been given to the scores for Options 3, 4, and 5.  
Option 4 is considered likely to be slightly easier to operate than the other two Options, 
and given a score of 9, due to the ease of access along the main road; whereas the other 
two Options require access through the mill site.  Option 3 was given a lower score (7) 
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than Option 5 (8), as Option 3 would incorporate existing tanks and older equipment in 
it’s design. 

 
3. Planning Criteria 

 
Planning Criteria consists of three non-equally weighted sub-factors: a) Future 
Expansion; b) Biosolids Management Impact; and c) Land Values. 

 
a) Future Expansion 

 
The availability of adjacent land for future expansions is considered to be equal in 
weight to the other two planning criteria sub-factors.  For longer term planning, it 
is desirable to choose a site that has available land in excess of that required for 
the planning flows to 2021.   
 
Option 2 has the lowest score (2), as the Westview site has extremely limited land 
availability, and the ability of this option to meet the 2021 flows is already highly 
dependent on the success of the I&I reduction program.  Option 1 has a slightly 
higher score (3) due to the limited land availability at the Westview site for 
conventional technology, but recognizing there is expandability at the Townsite 
location assuming the mill does not require the land in the future.  Option 1A is 
given a higher score of (6) as the alternative technology is expected to require 
significantly less land than conventional technologies. Option 4 has the highest 
score (9) as it is expected there would be more land available for expansion onto 
District owned land.  Options 3 and 5 scored lower than Option 4 as expansion 
would require successful negotiations with the mill for additional leased land. 

 
b) Biosolids Management Impacts 

 
Options 1, 1A, and 2 (scores of 4, 5 and 2, respectively) would require biosolids 
to be pumped or transported from the Westview site to a location where it could 
be stabilized, if local biosolids stabilization was required (i.e. for silviculture 
applications).  Furthermore, both of these options have sites that are in close 
proximity to residential and/or commercial areas.  Option 2 has a lower score than 
Option 1 due to the greater amount of biosolids required to be handled at the 
Westview location.  Option 1A has the highest score (5) of the three, as an 
alternative technology would require a higher bacterial concentration, and hence 
would generate older more stabilized biosolids. 
 
Option 4 has the highest score (9) due to the land available at that site for 
biosolids stabilization and dewatering, and the ease of access along a main road.  
Options 3 and 5 scored lower than Option 4 as the locations are less accessible 
than the Transfer Station site and Option 3 has a greater potential for residential 
odour complaints and public objection. 
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c) Land Values 
 

Options that use land of higher value get a lower rating under this criteria.  
Options 1, 1A, and 2 are situated on land that is along the waterfront and is 
readily accessible, and therefore has a high land value.  The score for Options 1 
and 1A (4) is slightly higher than for Option 2 (3). 
 
Options 3 and 5 are located on land owned by the mill, and therefore have a much 
lower land value (scores of 6 and 7, respectively).  Option 4 has the highest score 
(8) because it is located on land owned by the City.  This site would normally 
have a higher land value as it is zoned as parkland; however, the Transfer Station 
Site land will require cleanup before being suitable as parkland, which lowers its 
value. 

 
4. Aesthetics 

 
Aesthetics consists of three non-equally weighted sub-factors: a) Odour Impact; b) Noise 
Impact; and c) Visual Impact. 

 
a) Odour Impact 

 
Options that have sites located close to residential and commercial areas have a 
greater potential for odour complaints and therefore get lower scores than those 
with sites distant from urban centres.   
 
Options 1, 1A, and 2 include the Westview site that is situated in immediate 
proximity to residential and commercial areas.  Options 1 and 1 A are scored 
slightly higher (score of 3 and 5, respectively) than Option 2 (score of 2), as 
Option 2 processes a greater amount of sewage in close proximity to such areas.  
Option 4 is far from existing residences but is close to the highway, and was 
therefore rated lower (score of 7) than Option  5 (score of 8).  Option 3 is located 
closer to residential areas than Options 4 and 5, and is therefore given a lower 
score than the other two (score of 6).  

 
b) Noise Impact 

 
Similar to odour, Options with sites located closer to existing residences get lower 
ratings.  As illustrated in Table 8.7, the scores for noise impact potential are 
slightly higher overall than those for odour. 
 
   

c) Visual Impact 
 

Options where building outlines would change more or with sites located closer to 
existing residences and/or located on more visible higher-ground, get lower 
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ratings.  Options 1, 1A, and 2 are scored the lowest, with Option 2 receiving a 
lower score (3) than Options 1 and 1A (4 and 5, respectively), as conventional 
technology would require significantly more land, hence more visual impact, than 
alternative technology, at Westview.   
 
The Option 3 site location is given the next highest score (6) due to it’s proximity 
to the shoreline, whereas Option 5 is expected to visually blend in with the mill 
facilities, and therefore is given the highest score (8).  The immediate proximity 
of the Option 4 Transfer Site to a main road resulted in a slightly lower score (7) 
than Option 5. 

 
5. Local Opinions 

 
Public opinion is a critical factor in locating a sewage treatment facility.  As shown in 
Table 8.7, this factor is given equal weight to the other four groups, and is influenced by 
Aesthetic concerns.  Options 4 and 5 are given the highest score (8) due to the pre-
existing industrial use of the sites, and the distance of both from developed areas.  Option 
2 is assigned the next lowest score (6) due to it’s existing use as a treatment plant site, 
and having received less public concern for expansion plans in the past than Option 3, 
which is assigned the lowest score (3).  Options 1 and 1 A are scored (4 and 5, 
respectively) slightly lower than Option 2, as they involve minimal expansion of the 
existing Townsite plant. 

 
Non-Cost Criteria Discussion for Primary Treatment 

 
This discussion compares primary treatment to secondary treatment in general. 
 
The Ministry of Environment Lands and Parks is committed to a standard of minimum of 
secondary treatment across the province.  It is likely that approval for a primary treatment facility 
for Powell River will require a significant investment of both time and money to obtain sufficient 
data to satisfy Ministry concerns. 
 
1.  Process Characteristics 
 
a)  Conventional Technology 
 
Primary Treatment is a well-established technology.  The effluent quality achievable is much 
lower than for secondary  treatment, and ensuring low environmental impact depends upon the 
outfall dilution characteristics.  
 
Ultraviolet disinfection is not cost effective for primary effluent due to the high suspended solids 
content.  Ozonation or chlorination/dechlorination would have to be considered.   
Chlorination/dechlorination is more problematic in terms of environmental impact, and an ozone 
disinfection system would likely be comparably costly to operate for a primary effluent. 
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b)  Performance Knowledge 
 
Powell River staff  do not have operating experience with a primary treatment facility at this 
scale.  However, the process is simpler to operate successfully than a secondary treatment plant 
due to the lower effluent quality target.  With the exception of a possible ozone disinfection 
system, it would likely be easier to become familiar with a new primary treatment system than 
with a new secondary treatment system. 
 
2.  Operations and Maintenance Considerations 
 
Most operations and maintenance tasks are simpler with a primary treatment system than a 
secondary treatment system.  Process control is simpler and there are fewer pieces of equipment 
to maintain. 
 
3.  Planning Criteria 
 
a)  Future expansion 
 
All of the three sites considered (Townsite, Transfer Station, and Pacifica Lands) would have 
sufficient space for future expansion of a primary treatment facility. 
 
b)  Biosolids Management Impacts 
 
There would be less biosolids to manage with a primary treatment facility, which is reflected in 
the lower capitol and operating costs.  Options in close proximity to residential and/or 
commercial areas are not being considered for this option. 
 
c)  Land Values 
 
This criteria would be considered in more detail if an environmental impact study showed this 
option to be feasible. 
 
4.  Aesthetics 
 
a)  Odour Impact 
 
A primary treatment plant would have a higher odour impact than a secondary treatment plant 
with no upstream primary clarification producing sludge from a long solids retention time 
process.  Primary scum and sludge are highly putrescible and handling of these materials would 
have to be carefully managed to prevent nuisance complaints.  The primary tanks themselves can 
be a source of odours depending upon process conditions, but good design can generally 
minimize this problem . 
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b)  Noise Impact 
 
A primary treatment plant would generate less noise than a secondary treatment plant because air 
compressors are not required for the process to function. 
 
c)  Visual Impact 
 
A primary treatment plant would likely have slightly less visual impact than a secondary 
treatment plant as somewhat less tankage is required. 
 
5.  Local Opinion 
 
Powell River residents have shown a high regard in the past for their environment, both locally 
and regionally.  Therefore, it is likely that replacing the existing secondary treatment facilities 
with a new primary treatment facility would meet with opposition from both local environmental 
groups, and local residents associations.  This factor would have to be carefully considered 
before implementing this option. 
 
 
8.6 COMBINED FACTORS 
 
Table 8.8 illustrates a method for combining the cost and non-cost criteria described in the 
preceding sections for the secondary treatment options.  The normalized scores calculated in 
Table 8.4 and 8.7 are applied to three weighting schemes for the Cost and Non-Cost factors:  
 

o 65/35 (Cost/Non-Cost) 
o 50/50 (Cost/Non-Cost) 
o 35/65 (Cost/Non-Cost) 

 
The resulting weighted scores for each scheme are also ranked in order of the highest (the most 
desirable) to the lowest (least desirable) score. 
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Table 8.8  Comparison of Combined Factors For Secondary Treatment Options 
 

 

  

OPTION  1
 

Upgrade 
Westview & 

Townsite 
Plants 

 

OPTION  
1A 

Alternative 
Upgrade  to 
Westview & 

Townsite 
Plants 

OPTION  2
 

Integrated 
Westview 
Site Plant 

 
 

OPTION  3
 

Integrated 
Townsite 
Site Plant 

 
 

OPTION  4 
 

Integrate 
Transfer 
Site Plant 

 
 

OPTION  5
 

Integrated 
Pacifica 
Lands 

Site Plant 
 

 Wt 
Score 
(%) 

Wt’d 
Score

Score 
(%) 

Wt’d 
Score

Score 
(%) 

Wt’d 
Score

Score 
(%) 

Wt’d 
Score

Score 
(%) 

Wt’d 
Score 

Score 
(%) 

Wt’d 
Score

65/35 Cost/Non-Cost 

              

  Cost Factor 65 67 43.55 70 45.5 63 40.95 44 28.6 35 22.75 30 19.5 
              
  Non-Cost Factors 35 48 16.8 52 18.2 50 17.5 60 21 83 29.05 79 27.65
              
  TOTAL 100  60  64  58  50  52  47 
  Rank   2  1  3  5  4  6 

50/50 Cost/Non-Cost 

              

  Cost Factor 50 67 33.5 70 35 63 31.5 44 22 35 17.5 30 15 
              
  Non-Cost Factors 50 48 24 52 26 50 25 60 30 83 41.5 79 39.5 
              
  TOTAL 100  58  61  57  52  59  55 
  Rank   3  1  4  6  2  5 

35/65 Cost/Non-Cost 

              

  Cost Factor 35 67 23.45 70 24.5 63 22.05 44 15.4 35 12.25 30 10.5 
              
  Non-Cost Factors 65 48 31.2 52 33.8 50 32.5 60 39 83 53.95 79 51.35
              
  TOTAL 100  55  58  55  54  66  62 
  Rank   5  3  4  6  1  2 
 

 

Where cost is a key concern (i.e. cost factor weighting of 50% or greater), Option 1A is ranked 
first.  With a greater weight applied to non-cost factors (35/65 cost/non-cost weight scheme), 
Option 4 becomes the first ranked option.  With the cost differential between Options 1A and 4 
(PV difference of  $7,600,000) it is unlikely that the Non-cost factors would dominate the 
decision on selecting Option 4 over Option 1A.  However, it is interesting to note that of the 
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integrated new-facility options, the Transfer Site alternative is consistently ranked higher than 
either of the mill site locations. 
 
8.7 IWMP TASKS 
 
A number of liquid waste management assessment activities have been identified which need to 
be carried out during the implementation of the LWMP, including the following:   
 
8.7.1  Westview 
 

• Carry out an Inflow/Infiltration Reduction Program  
• Verify capacity of screening equipment, both medium and fine screens 
• Assess performance and capacity of biofilter 
• Review operation of flow splitting valve downstream of the headworks 
• Structural assessment of concrete tanks and building 
• Carry out a pump station overflow study 
• Upgrade pump stations 
• Assess capacity and condition of existing outfall 
• Analyze outfall performance characteristics 
• Upgrade Westview Treatment Plant 
• Determine upgrade capacity 
 

8.7.2 Townsite 
 

• Assess condition of existing sanitary collection system 
• Carry out an Inflow/Infiltration Reduction Program 
• Investigate possibility of separating the sewer system 
• Carry out a pump station overflow study 
• Upgrade pump stations 
• Verify plant influent flow meter operation as part of high flow investigation 
• Install meter to record flows from the mill 
• Review and find explanation for unusually low contaminant concentrations in influent 

sewage 
• Upgrade Townsite plant if Westview does not have capacity to treat Townsite flows, but 

has sufficient capacity to meet Westview demands.  Design to include but not limited to: 
o Review requirement for equalization tanks 
o Review requirement for primary treatment 
o Structural assessment of concrete tanks and building 
o Assessment of capacity, condition and characteristics of existing outfall 

NovaTec Consultants Inc. Page 102   



District of Powell River May 24, 2001 
Liquid Waste Management Plan - Stage 1 Report File: 1604.01 

o Analysis of outfall performance characteristics 
o Addition of biological treatment capacity 
o Addition of disinfection capacity 
o Construction of Upgrade 

 
8.7.3 Wildwood 
 

• Assess condition of existing sanitary piping 
• Carry out an Inflow/Infiltration reduction program 
• Carry out pump station overflow study 
• Upgrade pump stations 
• Carry out a septage volume and handling study 
• Design lagoon upgrade.  Design to include but not limited to: 

o Influent Loading Study 
o Septage Handling facility 
o Increased liquid depth 
o New Aerators 
o Polishing pond and/or two stage operation 
o Addition of disinfection capacity 
o Assess capacity, condition and performance of existing outfall 

 
8.7.4 Receiving Environment 
 

• Environmental Impact Assessment – Sewer Outfalls 
• Environmental Impact Assessment – Storm Water Outfalls 

 
8.7.5 Storm Water System 
 

• Initiate ongoing Storm Water Quality Assessment Program 
 
8.7.6 Biosolids Handling (summary of tasks discussed in Section 7.9) 
 

• Evaluate Disposal Options 
• Complete Sylvis Test Program 
• Evaluate Blubber Bay option 
• Gather more information on Evansdale Farm option 
• Evaluate stabilization options 
• Evaluate conveyance options 
• Evaluate thickening options 
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• Evaluate dewatering options 
• Verify capacity of biosolids dewatering equipment at Westview 
• Evaluate storage options 
• Evaluate odour control options 
• Combine least cost options to determine life cycle costs 
• Compare life cycle costs for each disposal option 
• Development staging considerations 
• Consider in conjunction with staging of liquid waste system 
• Develop as many alternatives for disposal as possible 

 
8.7.7 Overall 
 

• Investigate possibility of installing water meters for commercial and industrial 
applications 

• Consider staging of upgrades to reflect minimum work required - based on possible low 
community growth projections. 
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9 SYSTEM UPGRADE FINANCING 
 
Powell River must take a government centred approach to financing infrastructure upgrades.  
Development in the community is very slow and the future viability of the mill, a major 
employer, is unknown.  Therefore, most of the options described in the provincial development 
finance choices guide are not useful for Powell River. 
 
9.1 VIABLE FINANCING OPTIONS 
 
Options available for financing include long-term borrowing, or government funding.  The local 
government reserve funds for sewer infrastructure were used for financing the recent Westview 
WWTP upgrade, and Powell River cannot provide financing from other reserve funds.  Powell 
River does have an interest in pursuing Private-Public Partnerships, but at present there are no 
such options being discussed.  The following sections discuss the viable financing options for 
Powell River. 
 
9.2 LONG TERM BORROWING 
 
For long-term borrowing, Powell River can set up user fees based on the expected life of the 
facility, with a preferred maximum term of 15 years.  The Municipal Finance Authority is 
presently charging just less than 6% for borrowing.  The sewer user fee is charged at a flat rate 
for residents, and is adjusted on a scale for business.  The size of the fee depends on the amount 
of the debt and the length of the payback time.  About 75% of the sewer fees come from 
residents. 
 
The following can be used to estimate the impact of the capital expenditure options discussed in 
this document: 
 

• Each $1,000,000 borrowed for sewer capital improvements would cost the Sewer Fund 
$93,243 annually in blended interest and principal payments. 

 
• Each $1,000,000 borrowed for sewer capital improvements that are solely charged to 

Sewer Users would result in an annual increase of 16.7% in sewer user fees. 
 

• Each $1,000,000 borrowed for sewer capital improvements and charged to all sewer users 
would result in a 5.1% overall increase in Sewer Collection, User and Treatment Fees.  

 
 
9.3 SENIOR GOVERNMENT GRANTS  
 
The B.C. provincial and Federal governments, as of October 10, 2000, are funding a new 
program that will provide 2/3 of capitol costs for infrastructure projects.  The new program will 
replace the Ministry of Municipal Affairs program that provided high priority projects with 
health and environment issues (including sewage treatment plants and trunk sewers) with a 50% 
grant, while lower priority projects could receive a 25% grant.  
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The new program will be in place until March 31, 2006.   Applications will be reviewed based 
upon merit, and will be accepted for the next three years.  As there is an application process, 
funding is not guaranteed.  Powell River’s needs are expected to be defined by February, 2001 
and those needs would form the basis of an application under the new program for priority items 
(MacTaggart, Oct. 19, 2000). 
 
As Powell River recently received grants for the membrane system upgrade currently in use, an 
application for funding under the Canada/B.C. Infrastructure Program may have a lower priority 
than grant applications from other communities who have not received such funding in the 
immediate past.  However, Powell River has applied for approximately $1.29 million in funding 
to help cover the estimated $1.93 million cost of rehabilitating Westview sewers in poor 
condition and disconnecting cross-connected catchbasins from the Westview sanitary sewer 
system. 
 
9.4 TOTAL BUDGET FOR LIQUID WASTE MANAGEMENT PLAN 
 
As discussed in previous Sections, additional study is needed to fully define the cost to Powell 
River of the Liquid Waste Management Plan.   
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