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       April 14, 2010 
 
VIA E-MAIL 
 
Mr. Richard Stogre, A.Sc.T 
Manager of Operations 
City of Powell River 
6910 Duncan Street 
Powell River, B.C. 
V8A 1V4 
 
Dear Mr. Stogre: 
 

RE: Co-treatment of Wastewater at Catalyst Mill 
 
1.0 BACKGROUND 
 
This letter report is provided to address Phase 1 of the feasibility study to evaluate the possibility 
of co-treating the City’s wastewater along with industrial wastewater at the existing treatment 
facilities at the Catalyst Mill.  If feasible, this may be an alternative to the City constructing a 
new Consolidated Wastewater Treatment Plant as currently set out in the City’s draft Stage 3 
Liquid Waste Management Plan. 
 
As you are aware, co-treatment at the Mill (then owned by Norske) was discussed earlier (2003) 
during development of the City’s Stage 2 LWMP.  At that time, the co-treatment option was not 
pursued, due to difficulties in ensuring uninterrupted operation of the City’s treatment facility in 
the event of mill closures (e.g., mill maintenance, labour action etc.), liability issues associated 
with the permitted outfall discharge from the Mill, worker health and safety issues, and 
contracting out of City services.  At that time, it was recommended that the Mill option be based 
on the concept of an independent, stand-alone City treatment facility, constructed within 
unneeded existing structures at the Mill’s wastewater treatment plant, with dedicated City staff, 
road access, power supply, mechanical equipment, and effluent quality monitoring; this 
alternative was subsequently developed to the concept design stage, but was not further pursued 
by Norske.   
 
From our initial discussions with City staff and representatives of Catalyst regarding this project, 
we understand that the current proposal would involve pretreatment of the City’s domestic 
wastewater in a City-owned facility that would include a minimum of screening the wastewater 
prior to discharging the waste to Catalyst’s treatment facilities for co-treatment with industrial 
wastewater generated at the Mill.  Based on previous work, we believe that the additional load on 
the Catalyst treatment facilities resulting from addition of the City’s domestic wastewater can be 
handled without major improvements to expand capacity of the treatment facilities at the Mill 
(we understand that the Mill’s specialty consultant, Mr. Paul Klopping, concurs with this initial 
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capacity assessment).  A technical evaluation of what improvements would be required (with 
associated cost estimates) is expected to be relatively straightforward.  However, there are a 
number of potential practical difficulties associated with the co-treatment option as follows 
(many of these issues were identified in the November 19, 2007 letter from Mr. Don McKinnon, 
then City Engineer, to Mr. Brian Baarda at Catalyst): 
 
• uncertainties regarding the  long term future viability of the Mill and it’s wastewater 

treatment system could result in the City being required to design and construct a dedicated 
treatment facility on short notice; 

• the Mill’s treatment facilities are designed for a high industrial organic loading and the 
facilities would not be viable if the Mill ceased operation and the only wastewater load came 
from the City; 

• labour issues (e.g. contracting out of City services, labour stoppages at the Mill); 
• pretreatment of the City’s sewage (minimum of screening to remove trash, flotable plastics, 

etc.) will be required prior to discharge into the Mill WWTP; 
• if disinfection of the City’s sewage prior to discharge into the Mill WWTP were required, 

then primary treatment of the City’s wastewater would be needed (effective disinfection of 
sewage that has only been subjected to screening is problematic and for that reason a 
minimum of primary sedimentation prior to disinfection is normally required); and 

• identification of a location for the proposed City-owned pretreatment (or primary treatment) 
works. 

 
Due to the above complications, this feasibility study was conducted in two phases.  Phase 1 
included an investigation to determine if the practical difficulties listed above could be 
overcome.  If Phase 1 shows that the practical difficulties can be overcome, Phase 2 will involve 
a technical study to evaluate the required pretreatment (or primary treatment) works required, 
including location, site layout, piping and pumping needs to convey the wastewater to the 
Catalyst facilities, improvements required at the Catalyst site, and associated capital and 
operating costs. 
 
The following activities were carried out during Phase 1 feasibility study: 
 
• meet with representatives of Catalyst to obtain information and identify issues; 
• discussions and meetings among representatives of the City of Powell River, Catalyst, the 

Ministry of Environment, and Dayton & Knight Ltd. to evaluate regulatory issues; 
• identify and contact reference facilities that co-treat municipal wastewater with paper mill 

waste; 
• discussions with Catalyst regarding labour issues, staff health and safety concerns, site 

infrastructure, etc.; and 
• site visit to Catalyst treatment facilities. 
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2.0 STUDY FINDINGS 
 
2.1 Initial Meeting 
 

The project initiation meeting was held at the Catalyst Mill in Powell River on March 30, 
2009.   Representatives of Catalyst, the City of Powell River, and Dayton & Knight Ltd. 
were present.  The following issues were identified at the meeting: 

 
• reference facilities and identification of contacts; 
• who would be the permit holder for the combined discharge; 
• labour issues (City and Catalyst); 
• site for pre-treatment facilities for the City’s sewage, who would staff these facilities 

if located on Catalyst Property; 
• cost sharing agreement would be needed (existing facilities, upgrade needs, etc.); 
• easement would be needed for sewage forcemains on Catalyst Property; 
• handling of waste solids (e.g., screening, primary sludge); 
• need for ongoing treatment of City’s sewage in the event of Mill closure; and 
• need for input from both the City and Catalyst on non-technical issues. 

 
The concept design for this proposed treatment approach was also discussed at the 
initiation meeting as follows: 
 
• the majority of the City’s sewage would be routed to the site of the existing Townsite 

WWTP, which would be replaced by a pump station with forcemain leading to the 
Catalyst Mill WWTP; 

• the 2021 City population of 16,000 people would represent an approximate 10% 
increase in load to the Mill WWTP; 

• the Mill permit sets discharge limits to 26 mg/L BOD5 and 145 mg/L TSS; 
• the Mill peak flow occurs in summer (cooling water); 
• addition of the City’s sewage could help reduce cooling water use, would add needed 

nutrients (phosphorous and nitrogen) to the Mill WWTP, and could also improve 
biomass settling; 

• waste biosolids would be dewatered and incinerated (minimal impact); 
• screenings and grit disposal to be determined; 
• there have been worker concerns at other facilities (e.g. pathogens, union issues); 
• reference facility at Maryland, USA has similar flow to Powell River situation 

(disinfection is used, permit agreement to meet USA requirements); 
• these are reference facilities at Port Alice and St. Helen’s Oregon; 
• old primary clarifier site at Catalyst Mill may be available for pre-treatment (potential 

odour issues, would require odour control); and 
• UNOX process used at Catalyst requires pure oxygen (generated onsite by USA 

supplier, one full-time staff). 
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2.2 Reference Facilities 
 

Five reference facilities were identified and contacted to gather potentially useful 
information, the results of contact with reference facilities are summarized in the attached 
Table 1. 
 
As shown, the situation at Quesnel, B.C. has been in place for 27 years.  This has been 
successful, but there are no contingency plans in place to address work stoppages at the 
Mill.  No disinfection of the sewage is practiced. 
 
The situation at the Catalyst Mill is similar to that at Powell River (e.g., concept stage of 
development).  The Village of Port Alice is not applicable to this project, since it involves 
only disposal of waste solids from the Village WWTP at the Mill system. 
 
The system at St. Helens, Oregon, USA appears to be similar in many respects to that 
proposed at Powell River; this includes primary treatment of the sewage with subsequent 
disinfection prior to discharge into the Mill WWTP.  However, the St. Helens treatment 
facilities (for both sewage and Mill waste) are entirely owned and operated by the City of 
St. Helen’s. 
 
The Upper Potomac River Commission (UPRC) system at Maryland, USA may be 
applicable to Powell River.  Anecdotal information from Catalyst’s specialty consultant, 
Mr. Paul Klopping, indicates that domestic sewage is pre-treated and disinfected prior to 
co-treatment with pulp and paper mill waste.  However, as noted in the attached Table 1, 
repeated attempts to obtain information from a representative of the UPRC did not yield a 
response.  We suggest that Catalyst request Mr. Klopping to provide a description of the 
UPRC facilities for both the domestic sewage and wastewater treatment trains (i.e., 
treatment configuration and processes used, capacity, cost sharing agreements, permit 
requirements, etc.). 
 

2.3 Resolution of Issues 
 

Regarding the potential practical difficulties described in Section 1.0 of this letter report, 
we understand that discussions between the City and Catalyst have resulted in the 
following (see letters attached as Appendix C): 
 
• Catalyst is confident that the labour force will support sewage treatment as an 

essential service that would not be affected by labour action; 
 

• Catalyst is of the opinion that amendments to the Mill’s permit for effluent TSS 
concentration in the co-treated discharge can be resolved to the satisfaction of the 
Mill and MOE; 

 
• Catalyst will be the permit holder; 
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• Stage 2 of the feasibility study will investigate options for ensuring contingency 
treatment in the event of a Mill shut down; 

 
• formal agreement between Catalyst and the City will be prepared; 
 
• City rights of use on purchase of treatment works in event of Mill sale or other form 

of closure to be included in agreement; 
 
• pre-treatment works for the City’s sewage will be required (actual requirements to be 

determined in Phase 2); 
 
• pipeline routing and easements will be determined in Phase 2; and 
 
• Catalyst to provide details of Mill treatment system (drawings, design capacity, etc.) 

and operating costs for use in Phase 2. 
 
Issues that appear to be still outstanding include the following: 
 
• contracting out of City services (collective agreement). 

 
3.0 EXISTING ENVIRONMENTAL IMPACT STUDIES OF MILL DISCHARGE 
 
The writer contacted Ms. Sarah Barkowski of Catalyst on January 19, 2010 to request 
information regarding dilution modeling and other environmental studies previously completed 
for Mill outfall.  The following reports provided by Catalyst were reviewed in preparing this 
summary: 
 
• “Powell River Surface and Deep Water Effluent Dispersion Study,” by Seaconsult Marine 

Research Ltd., January 1989; 
• “Subsurface Dispersion of Power River Mill Effluent,” by Seaconsult Marine Research Ltd., 

September 1991; 
• “Preliminary Design Study, Mill Effluent Diffuser Modifications,” by H.A. Simons Ltd., 

April 1991;  
• Excerpt from “Powell River Environmental Effects Monitoring (EEM) Pre-Design Reference 

Documents,” by Hatfield Consultants Ltd., June 1994; 
• “Powell River Pulp Mill Effluent Outfall Plume Modeling”, by Hay & Company Consultants 

Inc., July 2002; and 
• “Powell River Environmental Effects Monitoring Cycle five Design”, by Hatfield 

Consultants, October 2009. 
 
It is important to note that most of the effluent studies reviewed were conducted when primary 
treated effluent was being discharged.  Since that time, all effluent is subjected to secondary 
treatment and discharged via the deep outfall. The outfall extends approximately 800 m from 
shore; there are 35 diffuser ports, at depths of 57.3 m to 72.5 m below low water. 
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The 1989 study by Seaconsult included dye dispersion tests of the Kraft Mill discharge via the 
outfall and diffuser, as well as drogue studies and dye release to evaluate a primary clarifier 
surface discharge (referred to as the “tailrace”), which has since been discontinued.  The effluent 
plume from the diffuser was found to be trapped at a depth of about 45 m in a layer 8 m to 15 m 
thick, with little vertical mixing.  Effluent average flow from the diffuser during the study period 
was reported at 936 L/s (81,000 m3/d), with a maximum of 1,020 L/s (88,000 m3/d).  There was 
no evidence of the effluent reaching the intertidal zone.  The net direction of plume movement 
was to the northwest. 
 
The 1991 study by Seaconsult focused on developing a numerical model based on the results of 
the 1989 dye study, using a diffuser depth of 73 m and a flow of 975 L/s (84,000 m3/d).  The 
1991 study was aimed mainly at estimating far-field dispersion of the effluent. 
 
The 1991 study by Simons (and attached cover letters) noted that the effluent diffuser had 
recently been modified to open an additional 12 ports, for a total of 35 open ports; this was done 
to accommodate the start up of a secondary treatment system and the combining of the Kraft 
effluent and primary clarifier effluent.  Flow rates through the diffuser were reported to have 
increased to about 2,000 L/s (170,000 m3/d), with an expected maximum of 176,000 m3/d.  The 
estimated worst-case available dilution at the edge of the 100 m radius initial dilution zone (IDZ) 
was 25:1 (with part of the effluent field re-entering the IDZ during successive tide changes). 
 
The 1994 study by Hatfield noted that the effluent flow had increased to 2,400 L/s (200,000 
m3/d) with the diversion of the primary clarifier effluent to the new secondary treatment system.  
Water quality data was reported to indicate the “sporadic presence of effluent at the surface; this 
was before diversion of the primary clarifier effluent. 
 
The 2002 report by Hay & Co was described effluent plume modeling for lower discharge flows 
and cooler temperatures after the Kraft Mill was shut down (mean discharge reduced to about 
126,000 m3/d and temperature 26°C).  It was concluded that the plume is trapped at depths 
within the range 20 m to 60 m, depending on current speed. 
 
The most recent report by Hatfield Consultants was based on lower modeled discharge flows of 
113,000 m3/d and 120,000 m3/d.  It was concluded that, except for short periods of time when 
ambient currents drop below 3 cm/s, the effluent is diluted to over 100:1 immediately above the 
diffuser, with the depth of maximum rise being 30 m.  At lower current velocities, effluent 
dilution dropped as low as 87:1.  Dilution was estimated to reach 100:1 within 50 m of the 
diffuser at the final trapping depth. 
 
The Mill discharge permit currently allows a maximum flow of 245,000 m3/d.  The annual 
average discharge over the period 2007 to 2009 has been in the range o f 88,000 m3/d to 100,000 
m3/d, with a maximum day discharge during that period of 122,054 m3/d.  The maximum Mill 
discharge is reported to occur during summer. 
 
The per capita generation of wastewater in the City of Powell River is estimated at 400 L per 
capita per day during dry weather (from “Update to the Westview/Townsite Treatment Plant 
Consolidation Study” by Dayton & Knight Ltd., June 2007).  This would result in an average dry 
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weather (summer) flow of about 5,200 m3/d for Westview and Townsite combined, assuming a 
total population of about 13,000 residents. Under summer conditions (i.e. maximum discharge of 
120,000 m3/d from the Mill outfall), the combined Mill/City wastewater stream would be about 
4% sewage and 96% Mill wastewater (i.e. ratio of industrial flow to domestic flow = 23:1).  For 
the 2021 Westview/Townsite LWMP population of 16,140 people, the ADWF of City 
wastewater would increase to about 6,500 m3/d and the ratio of industrial wastewater to domestic 
wastewater would be about 18:1.  This means that the combined discharge cannot be registered 
under the MSR, which specifies a ratio of not greater than 10:1 for municipal sewage discharging 
to an industrial system.   
 
The City’s maximum day discharge of sewage can be estimated at 2.4 times the dry weather flow 
or 12,500 m3/d for the current 13,000 population (from update to Consolidation Study).  Under 
winter (wet weather conditions), assuming a Mill discharge of about 90,000 m3/d, the ratio of 
Mill wastewater to domestic wastewater would be about 7:1, decreasing to 6:1 for the 2021 
population (the wet weather flow of domestic wastewater may be reduced in future through I&I 
reduction). 
 
Survival of fecal coliforms in the Mill treatment process is unknown.  Assuming no fecal 
coliforms in the Mill wastewater and a maximum value of 1 x 107 fecal coliforms/100 mL in the 
untreated City sewage (based on one year of weekly sampling data from the Westview WWTP 
obtained during 2009), fecal coliforms in the treatment plant influent would be diluted to about 
400,000 FC/100 mL for current summer flows.  Assuming a 2-log reduction during secondary 
treatment, the combined effluent would contain about 4,000 FC/100 mL.  Under the worst-case 
dilution of about 90:1 at the edge of the IDZ estimated by Hatfield (2009), the FC concentration 
at the edge of the IDZ would be about 45/100 mL, less than the BC Water Quality Guideline for 
recreation of 200 FC/100 mL. This indicates that, under worst-case conditions, effluent 
disinfection for the combined discharge should not be needed to meet recreational water quality 
standards at the edge of the IDZ (subject to the assumptions noted).   
 
4.0 REGULATORY ISSUES 
 
Three teleconferences and one meeting involving the B.C. Ministry of Environment were 
conducted (see minutes attached as Appendix A).  The outcome of the discussions is summarized 
as follows: 

 
• the only applicable approach from a regulatory standpoint would be for the City to pursue 

this alternative within the Liquid Waste Management Plan (LWMP) currently being 
undertaken; 

• Catalyst would be the discharger and would be responsible for the quality of the combined 
discharge; 

• an amendment to the Catalyst discharge permit would be required; 
• combined discharge would not require disinfection under MSR (min. 300 m + 100 m IDZ 

from swimming beach, 200 FC/100 mL at edge of IDZ); 
• limits for BOD5 and TSS in the combined discharge will likely depend on the prevalent 

source of the wastewater, and would be negotiated with the permit holder following technical 
assessment and public consultation; 
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• the TSS limit in the amended Catalyst permit could be on a sliding scale depending on the 
relative mix of City sewage and Mill wastewater; 

• Mill can apply for changes to Permit –then negotiate with MOE; 
• MOE will look for net benefit; 
• consultation undertaken in the LWMP would be useful for the permit amendment; 
• monitoring of fecal coliforms may be required; 
• capacity of Mill WWTP and projected City sewage load would have to be documented; 
• this alternative would have to be vetted by the LWMP Joint Advisory Committee (JAC) and 

subsequently presented to the public at an open house;  
• procedures during Mill shut-down to ensure adequate treatment of City wastewater will be 

required;  
• in the event of a Mill shut-down, the treated discharge (City sewage only) would have to 

meet the Municipal Sewage Regulation limits of maximum 45 mg/L for BOD5 and TSS; and 
• formal agreement needed between City and Catalyst. 
 
5.0 RECOMMENDATIONS FOR STAGE 2 

 
From the standpoint of the City, the primary risk associated with the co-treatment option appears 
to be ensuring adequate treatment of the City wastewater in the event of Mill closure.  The 
Catalyst wastewater treatment system is designed for a much greater oxygen demand than would 
be provided by the City’s wastewater, and the Catalyst treatment system as configured could not 
be expected to function effectively on the City wastewater alone.  Therefore, Stage 2 of the co-
treatment feasibility study will have to include a strategy for treatment of City wastewater in the 
event of Mill closure (and also short-term maintenance shut-downs that may require the 
wastewater treatment system to be temporarily out of service).  The strategy may require retro-
fitting of existing works or construction of additional works to ensure treatment of City 
wastewater to the required regulatory (MSR) standards of maximum effluent BOD5 / TSS 
concentrations of 45 / 45 mg/L.  Any such retro-fit would have to be feasible within a relatively 
short time frame, say 6 months from announcement of Mill closure to commissioning of the City 
stand alone system. 
 
As described in the preceding sections, Phase 1 of this study did not identify any serious 
technical or regulatory impediments to the co-treatment options.  A number of issues were 
identified that should be addressed in Stage 2 as follows: 
 
• identification of the location for the City’s pre-treatment works; 
• concept design and cost estimates for co-treatment option; 
• strategy for ensuring treatment of City wastewater in event of Mill shut-down (both short-

term maintenance and long-term closure); 
• laboratory testing to determine fecal death in Mill treatment system; and  
• chemistry make-up of Mill and City wastewater. 
 
Following completion of Stage 2, the co-treatment option can be presented to the LWMP 
Advisory Committee for consideration.  If this option is selected, then it would be presented at a 
Public Open House, following which the LWMP based on co-treatment would be submitted to 
the Province for approval.  Additional items would include submission of a proposal to MOE 
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describing the co-treatment option, negotiations regarding the Mill’s permit, and completion of a 
formal agreement between the City and Catalyst. 
 
       Yours truly, 
 
       Dayton & Knight Ltd. 

 
       Al Gibb, Ph.D., P.Eng. 
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TABLE 1 
SUMMARY OF INFORMATION FROM REFERENCE FACILITIES 

Name and Location of Pulp and 
Paper Facility Contact Treatment System Discharge Permit Cost Sharing Additional Comments 

Caribou Pulp & Paper Co., 
Quesnel, B.C. 

Mr. Jack Marsh, City of 
Quesnel, B.C.  (250) 991-7481 

• Mill WWTP is an aerated lagoon 
process, City discharges sewage to Mill 
WWTP 

• City owns lift station and forcemain to 
Mill WWTP 

• Pre-grinding of sewage at main lift 
station 

• Grit removal from sewage at Main lift 
station 

• No primary treatment, odour control or 
disinfection of sewage 

• Mill holds discharge permit 

• Formal agreement (see Appendix B for 
copy of agreement) 

• City pays $200,000/year to Caribou for 
accepting sewage 

• See formal agreement (Appendix B) 

• Potential work stoppages at the Mill are 
a concern but no plan is in place to deal 
with this (currently being developed) 

• Agreement has worked well for 27 years  

• Recent concerns related to downturn in 
forest industry (options TBD) 

 

Catalyst Paper, Port Alberni, B.C. Mr. Guy Cicon, City of Port 
Alberni, B.C. (250) 720-2838 

• See additional comments • See additional comments • See additional comments • The City of Port Alberni has approached 
Catalyst to discuss the feasibility of co-
treatment 

• This is at the concept feasibility stage 
(similar to Powell River) and no 
technical information is available yet 

 

Neucel Specialty Cellulose, Port 
Alice, B.C. 

Mr. Gord Ward, Village of 
Port Alice, B.C.  
(250) 284-6612 

• Waste biological sludge from the 
Village WWTP is transported to the 
Mill WWTP by pumper truck (three 
loads per month @ 13.65 m3/load) 

• Mill holds discharge permit • No charge for accepting waste 

• Village pays for trucking 

• No issues or concerns regarding 
disinfection  

• Pumper truck driver is required to 
ensure that no septage or other trucked 
waste (e.g. fish waste) is mixed with the 
waste sludge 

Boise Cascade Pulp & Paper Mill, 
St. Helens, Oregon, USA 

Mr. Greg Zielinski, City of St, 
Helens, Oregon, USA 

• City sewage (approx. 10,000 people) is 
pre-treated in a small primary treatment 
lagoon and then flows to Mill WWTP, 
which is an aerated lagoon process (43 
acre, 212 million US gal) 

• Pre-screening of sewage (6 mm 
perforated spiral screen) 

• No grit removal yet (planned) 

• Disinfection of sewage following 
primary treatment (sodium hypochlorite) 

• Disinfection of the sewage is undertaken 
to avoid having to disinfect the entire 
(combined) waste stream to meet 
discharge regulations 

• Joint permit (formal partnership 
agreement) 

• Discharge quality per 403 Regulations 
(monthly average BOD5 12,800 lb/day, 
monthly average TSS 19,600 lb/day) 

• City owns and operates entire treatment 
facility 

• Facilities were constructed and are 
operated under a formal partnership 
agreement 

• Due to reduced production at Mill, 
aerated lagoon is now oversized (Mill 
wastewater flow now down from 25 
million US gal/day to 5 million US 
gal/day 

• Partnership has worked well, very good 
cooperation since 1970. 

Upper Potomac River 
Commission (UPRC), 
Westernport, Maryland, USA 

Mr. Scott Shoemaker, Upper 
Potomac River Commission, 
Westernport, Maryland, USA  
(301) 359-3944 ext.12 

• See Additional Comments • See Additional Comments • See Additional Comments • Numerous attempts were made by 
telephone and e-mail to obtain 
information from Mr. Shoemaker 
regarding this facility but no information 
was received. 
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