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EXECUTIVE SUMMARY 

The Ministry of Water, Land and Air Protection (WLAP) performed an environmental audit 
on the NorskeCanada Port Alberni Division mill in 2001.  The audit provided an assessment of 
the level of compliance with Waste Management Permits, statutory requirements and company 
environmental management practices.  It included a review of the state of the receiving 
environment, including Alberni Inlet. The audit indicated a high level of regulatory 
compliance and improvement since the early 1990’s in the marine and air receiving 
environment of Alberni Inlet and Port Alberni.   

The mill has been in compliance with its air emissions permit for the period of this audit (since 
1997) with a corresponding reduction in the discharge of fine particulate matter.  
Improvements in pollution control from the steam plant boiler include conversion to a 
fluidized bed, and installation of carbon monoxide and opacity meters at the stack.  Tire 
derived fuel (TDF) has been incorporated as a supplementary fuel to increase the combustion 
efficiency.   

The installation of an activated sludge plant in 1993 as part of a major upgrade of the 
wastewater treatment facilities has resulted in much-improved effluent quality.  Levels of TSS 
and BOD in the effluent have been consistently below legal requirements and the waste stream 
has met toxicity standards.  Improvements in effluent quality have resulted in healthier and more 
diverse invertebrate communities in Alberni Inlet.  In addition, the company has eliminated 
two untreated flows which were discharged directly into Dry Creek and the Somass River by 
diverting them to the effluent treatment system.  An upgrade to the Dry Creek effluent pump 
station has been initiated and is scheduled for completion by the end of 2002. 

As requested by WLAP, NorskeCanada has submitted an aeration lagoon assessment which 
includes characterization of the effluent streams treated by the aerated lagoon, the treatment 
efficiency of the aerated lagoon, and the potential for environmental impact from the effluent. 
The mill is in compliance with its refuse disposal permit.  Environmental degradation of the 
surrounding water, land and air resources do not appear to be occurring as a result of the 
landfill operations.  Reclamation of the landfill surface area appears to be progressing well.  
The current landfill phase has been projected 2 to 3 years beyond the original 
decommissioning date due to the reduction of waste volumes.  This reduction has resulted 
from the segregation of recyclable and reusable materials, and by improvement in the 
combustion efficiency at the steam plant, which allows previously land-filled wood-waste to 
be burned as fuel. 

Continuing guidance by WLAP to West Isle Resources Renewal Ltd. (an adjacent composting 
operation) will reflect the new Organic Matter Recycling Regulation (OMRR). 

The mill was found to have an adequate plan and worker manual for emergency prevention 
and response to health, safety and environmental risks and emergencies.  NorskeCanada is 
continuing to study these risks associated with the storage and use of liquid sulphur dioxide 
(SO2) at the mill with a view to improving the response plan and taking measures to reduce or 
replace SO2 with less hazardous chemicals. 
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It is recommended that: 
• The storm water diversion near Dry Creek should be upgraded to include 

instrumentation with flow measurement and an indicator to alert the operator when 
discharges to Dry Creek are occurring. 

An upgrade to the Dry Creek effluent pump station has been initiated and is scheduled 
for completion by the end of 2002. 

• Computer modelling on the effects of a major SO2 discharge to the surrounding 
community should be carried out by the NorskeCanada.   

• If a significant risk to human safety is determined to exist, an appropriate response 
plan should be developed by the company and the community, and the company 
should continue efforts to reduce or eliminate SO2 storage at the mill. 

• The effluent permit should be reviewed and changes made, if necessary, to reflect the 
results of the study requested by WLAP on the influent and treatment efficiency of the 
aerated lagoon. 

 

1 INTRODUCTION 

This audit includes a review of statutory and permit requirements, and emergency 
preparedness and response planning.  It provides a comprehensive review of current 
operations including changes since 1993 (the Kraft mill closure).  The review period covers: 

• Effluent management from 1993 when the activated sludge system became 
operational. 

• Air emissions management since the previous (1996) WLAP report. 
• Solid waste management from 1996, the date of the last permit amendment. 

This audit was carried out by staff of the Pollution Prevention and Enforcement programs of 
the Vancouver Island Regional Office of WLAP.  The audit consisted of file and monitoring 
data reviews and inspections of the mill site.  Checklists were used to ensure thoroughness and 
efficiency of site inspections.  Various ecological assessments of the marine environment in 
Alberni Inlet were reviewed and summarized.  Mill sampling methods and emission 
monitoring procedures were also evaluated. 
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1.1. TERMS OF REFERENCE 

The terms of reference were as follows: 

In a co-operative effort, the Ministry of Water, Land and Air Protection (WLAP) and 
NorskeCanada will: 

• carry out a detailed compliance review of Port Alberni Division’s three permits 
issued under the Waste Management Act:  PE-00266 (effluent discharges); PA-
01863 (air emissions); and, PA-01751 (refuse discharges to a landfill).   

• assess current information to enhance decision-making for continual 
improvement in environmental performance 

• seek flexible and creative approaches to protecting the environment and 
sustaining the natural resources in the Port Alberni area 

In the course of the audit, the Ministry will continue carrying out its mandate for 
environmental protection in British Columbia.  The mill will be immediately informed 
of any environmental concern that needs to be addressed, or further investigation that 
may be required.   

Policies and the procedures will be evaluated for an optimal level of environmental 
protection, operational efficiency, and safety.   

2 BACKGROUND 

2.1 LOCATION AND CORPORATE HISTORY 

The pulp and paper mill is located in the city of Port Alberni, a deep-water Pacific Ocean 
seaport on southern Vancouver Island at the north end of the Alberni Inlet (see Figure B-1). 

The current ownership of the mill by NorskeCanada was preceded first by MacMillan Bloedel 
Limited (1947 – 1998), followed by Pacifica Papers Inc. (1998 to mid-2001). 

2.2 OPERATING HISTORY 
The mill started operation as an unbleached Kraft pulp and paper mill in 1947, producing 150 
tonnes per day of product.   Between 1947 and 1970, the mill expanded to include a ground-
wood mill, three newsprint paper machines, and a 3-line Kraft mill.  In 1989, a chemical 
thermal mechanical mill (CTMP) was constructed and the Kraft mill was shut down 
permanently in 1993. 

At present, the mill manufactures 1200 tonnes per day of product, operating two paper 
machines to produce telephone directory paper and one paper machine to produce lightweight 
coated paper. 

2.3 POWER SOURCES 
The mill requires approximately 100 megawatts of power to maintain operations.  The 
majority of this power is obtained externally from BC Hydro, and the remaining is produced 
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internally by a steam-driven generator.  The steam required to operate the generator is 
provided by the mill power boilers.  There is also a backup diesel generator. 

2.4 WATER SUPPLY 
Although licensed by the Province to withdraw up to 262 000 m3/d of water from Sproat Lake 
(see Figure B-2), the mill uses only approximately 96 000 m3/d.  During mill shutdowns, the 
water supply and effluent treatment works are maintained at lower volumes. 

The water line from Sproat Lake is approximately 7 km long and it passes under the Somass 
River before reaching the mill.  

In the event of a power failure at the mill, back-up power is automatically provided.  
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FIGURE B-1:  PORT ALBERNI, VANCOUVER ISLAND 
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FIGURE B-2:  LOCATION OF WATER SUPPLY SYSTEM 

2.4.1 Environmental Staffing at the Mill 

There are six departments at the mill sharing responsibility for the management and operation 
of the pollution control works.  Monitoring, including sampling and analysis of waste streams 
conducted for efficient production and operation of the pollution control works.   
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The six departments and their environmental responsibilities are as follows: 
Department Responsibility 
Technical  • Operation of environmental chemistry laboratory 

• Sampling and analyses of effluent, air emission monitoring and 
environmental monitoring at the landfill 

• Submission of data and information to WLAP as required by 
permits 

Steam Plant • Operation of the waste-water treatment plant 

• Operation of the air pollution control equipment  
Instrumentation  • Calibration of in-line pH, conductivity, dissolved oxygen and 

flow measuring meters used in environmental monitoring 
• Maintenance of instrumentation and control equipment for the 

pulp and paper making operations 
Maintenance  • Inspection of the aerated lagoon and surrounding area 

• Provision of a trades person as required to assist the 
wastewater treatment plant operator 

Engineering  • Construction and major maintenance projects for the air and 
wastewater treatment systems 

• Overseeing operations at the landfill 
Plant 
Protection 

• Emergency response plan (ERP) and emergency response team 
(ERT). 

 
2.4.2 Legislative Authority 

The operation of the mill is subject to applicable British Columbia and Canadian Federal 
environmental legislation including the Waste Management Act (WMA), the Canadian 
Environmental Protection Act (CEPA), and the Fisheries Act and all applicable regulations 
and permits under these acts.  

British Columbia legislation includes, but is not limited to the Pulp Mill and Pulp and Paper 
Mill Liquid Effluent Control Regulation, Spill Reporting Regulation, Special Waste 
Regulation, the Petroleum Storage and Distribution Facilities Storm Water Regulation, and the 
newly promulgated OMRR.  The mill operates under provincial WMA permits for the 
discharge of effluent, air emissions and solid waste to the environment.   

Federal legislation includes, but is not limited to the Port Alberni Pulp and Paper Mill Effluent 
Regulations under the Fisheries Act and the Pulp and Paper Mill Defoamer and Wood Chip 
Regulations, and the Pulp and Paper Mill Effluent Chlorinated Dioxins and Furans 
Regulations under the Canadian Environmental Protection Act. 
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3 EFFLUENT MANAGEMENT 

3.1 INTRODUCTION 

Inspections of the effluent treatment system and the mill’s environmental laboratory facilities 
took place in May, 2001. 

All process effluent, a total of approximately 96 000 m3/day, is treated before being 
discharged into Alberni Inlet (A detailed discussion of the effluent treatment system can be 
found in section 3.3 of this report.).   

The waste-water treatment system is designed to minimize the potential for environmental 
impact from the effluent.  Effluent parameters regulated by the permit include biochemical 
oxygen demand (BOD5), total suspended solids (TSS), toxicity and pH.  The mill is also 
required by the permit to maintain the effluent flow rate below a specified limit.   

BOD5, a measure of oxygen consumed when the organic material in the effluent decomposes 
in the environment, can result in a harmful reduction in oxygen levels in the receiving water.  
TSS, solid material suspended in the effluent can reduce the light intensity in surface waters 
and cause plankton populations to decline.  Solids may also settle on the bottom, smothering 
organisms and thus reducing local ecological diversity.  The toxicity of effluent is measured 
by a 96h-LC50 test.  During this test, rainbow trout fry are placed in a sample of effluent for a 
96-hour period.  If at least 50 % of the fish are alive after the test period, the effluent is 
considered to be acceptable.  The term pH refers to relative acidity in water (on a scale of 0 to 
14, less than 7 are acidic and greater than 7 are alkaline).  A water body with a pH too high or 
too low could have detrimental impacts on aquatic life. 

Waste Management Permit PE-00266 was issued in 1969.  The permit was subsequently 
amended in 1973, 1974, 1981, 1982, 1985, 1993 and 1994.  The 1993 permit amendment 
reflected the requirements of the Pulp Mill and Pulp and Paper Mill Liquid Effluent Control 
Regulation.  PE-00266 authorizes three discharges to the environment (see Figure E-1).  These 
are: 

• Treated process effluent into Alberni Inlet (southwest corner of mill). 
• Storm water from the former outdoor wood chip storage area into Dry Creek (south 

side of mill). 
• Block flume discharge into the Somass River (north side of mill). 

 

The discharges (under extreme precipitation conditions) of storm water to Dry Creek and 
block flume effluent to the Somass River do not require treatment because they contain only 
small amounts of TSS and BOD5; however, to minimize environmental risk, these streams 
have been collected and treated since 1999.  Any discharge of these streams must be sampled 
and analyzed for BOD5, TSS and toxicity.  WLAP has not established any BOD5 or TSS 
limits for these streams but the permit specifies a toxicity limit.  The permit authorizes a 
maximum flow rate of 33 000 m3/d of block flume effluent to the Somass River but has no  
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LEGEND 
 01   PROCESS EFFLUENT DISCHARGE 1 SECONDARY CLARIFIERS 

 02   STORM WATER DISCHARGE 2 BIOLOGICAL REACTOR 

 03   BLOCK FLUME DISCHARGE 3 PRIMARY CLARIFIER 

FIGURE E-1 :  EFFLUENT COLLECTION,
TREATMENT & DISCHARGE



 

flow limits for the storm water discharges to Dry Creek.  No direct discharges from these two 
streams have been recorded since February 2000. 

Storm water in limited locations, not specifically designated in the permit, can flow directly 
into the environment.  These storm drains, located well away from any woodpiles and work 
areas, are clearly marked to indicate that they flow directly to the environment.  They are 
located primarily along the Somass River roadway behind the mill and in the shipping and 
warehouse areas near Dry Creek. 

Domestic sewage from washrooms, shower facilities and lunchrooms is collected and 
conveyed to the Port Alberni municipal sewage treatment system. 

3.2 PERMIT REQUIREMENTS 

Process effluent must meet permit limits for BOD5, TSS, pH, toxicity and flow.  The permit 
also requires the mill to continuously record the conductivity and temperature of the final 
process effluent.   The measurement of changes in conductivity of effluent streams is used as 
an indicator of spills.  

The sensitivity of the Alberni Inlet and its high fishery resource values have necessitated the 
restriction of BOD5 and TSS limits in the effluent to maximum daily loads regardless of the 
mill production rate (Other pulp and paper mills in the province have maximum limits based 
on the daily production levels.).   

 

 Daily Maximum Monthly Average 

BOD5 5641 kilograms/day 3385 kilograms/day 

TSS 10 154 kilograms/day 6092 kilograms/day 

 
The permit requires the mill to report monthly BOD5 and TSS data in concentration units of 
mg/L.  At present, WLAP has authorized the following concentration limits based on an 
approved 90th percentile flow of 120 000 m3/day. 

 Daily Maximum Monthly Average 

BOD5 47 mg/L 29 mg/L 

TSS 85 mg/L 51 mg/L 

 
Measuring BOD5 and TSS in effluent is required every second day and every day 
respectively. 
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3.3 TREATMENT OF PROCESS EFFLUENT 

The authorized works specified in the effluent permit consist of activated sludge and aerated 
lagoon systems.  

Figure E-2 tracks the flow of wastewater between the two effluent treatment systems.  The 
process wastewater from the pulp and paper making operations and other sources (totalling 
approximately 75% of the volume that enters the two systems) is collected in the primary lift 
station and pumped to the activated sludge system for treatment.  The low BOD5/TSS streams, 
which account for the remaining 25% of the volume entering the two systems, flow to the 
aerated lagoon.  A portion of the effluent that has undergone treatment via the activated sludge 
system is also directed to the aerated lagoon, to maintain its treatment efficiency. 

The original effluent treatment system, the aerated lagoon system installed in 1970, consisted 
of a primary clarifier and an aerated lagoon.  This system treated about 60% of the effluent, 
consisting of process waste streams with high TSS, BOD5 and toxicity.  In 1993 the activated 
sludge system was installed to treat all process wastewater streams, and included a primary 
clarifier, an aeration basin and two secondary clarifiers.  The aerated lagoon maintains a viable 
micro-organism biomass and sufficient nutrients and heat by accepting a portion of the flow 
from the activated sludge system along with several low-contaminated streams (process 
cooling water, boiler blow-down, vacuum pump cooling water, demineralizer backwash and 
storm water runoff). 

Operating the works for optimum efficiency may include varying the proportion of various 
effluent streams that flow through the individual treatment components.  Some effluent 
streams may go directly to the biological reactor (not be routed through the primary clarifier).  
Diversion of streams treated in the aeration lagoon to the activated sludge treatment plant 
would reduce the overall treatment efficiency by increasing hydraulic loading through the 
primary and secondary clarifiers and reducing retention time.  The overall suspended solids 
discharge from the mill would increase and the BOD would not be reduced. 

The flows from the activated sludge system and the aerated lagoon are combined prior to 
discharge through the outfall. 
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FIGURE E-2:  WASTEWATER FLOWS IN THE EFFLUENT TREATMENT 
SYSTEM 
.3.1 Activated Sludge System 

he effluent treatment system consists of the collection sewers, primary lift station, primary 
reatment, activated sludge process (aeration basin and secondary clarifiers) and solids 
anagement. 

.3.1.1 Collection Sewers 
hese sewers handle approximately 75 000 m3/day of waste-water from: 

o three paper-machines 
o chemical thermal mechanical pulp (CTMP) and ground-wood pulp operations 
o hydrogen peroxide bleach plant and storage area 
o power boiler and ash handling area 
o hog fuel storage area since 2000 
o wood room, old Kraft pulp machine and linerboard building, storage and 

maintenance shop 
o ground-wood pulp, bleached pulp, and caustic and borol storage tank areas 
o storm drainage from the former outdoor wood chip storage area (since late 

1999) 
o block flume (since late1999). 

he sewer lines are equipped with warning systems to detect unusual flows or spills.  Parshall 
lumes are used to measure flow rates from individual areas and conductivity and pH probes 
re located in various sewers throughout the mill. 

ortions of these streams can bypass treatment and discharge directly to the environment 
uring extreme precipitation events or mechanical failure (e.g., failure of the recirculation 
ump).  If a bypass is required for block flume effluent, an operator has to manually open a 
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valve.  The storm drainage is currently routed to a temporary collection vessel and 
automatically pumped to the effluent treatment sewer system.  During the May, 2001 
inspection, it was noted that this system needed improvements including flow measurement 
for discharges to the environment and an indicator to alert the operator when discharges to
Creek are o

 Dry 
ccurring so that an inspection of the discharge area can be made and a sample 

collected.  

All of the above-noted sewers converge in the primary lift station. 

) 

e 
d to a diesel-powered emergency generator) for 

transfer to the aerated lagoon for treatment. 

 
nts 

are required, especially before this primary effluent goes to the activated sludge plant.   

umped from the primary lift station into the primary treatment stage, which 
con t

• cooling (towers operate for about six months/year). 

lly added because 
the incoming effluent is often acidic.  This pH meter is calibrated weekly. 

 

g 
f the primary effluent is 

reduced in the cooling towers prior to entering the aeration tank. 

hrough the cooling towers, the effluent enters the activated sludge system, 
con t

nk (also called a biological reactor); 

• s for removal of excess sludge and the return of settled sludge to the 
aeration tank. 

3.3.1.2 Primary Lift Station 
There are three pumps at the primary lift station (one of which is continuously on standby
which transfer the effluent to the primary clarifier.  If one pump fails, the standby unit is 
started automatically; however, if there is a power failure of both the external and emergency 
standby power supplies that shuts down all three pumps, the effluent drains by gravity into th
lagoon lift station (which has one pump wire

The quality of the untreated effluent is monitored by conductivity and pH meters and by grab
samples analyzed for TSS and chemical oxygen demand (COD) to determine if adjustme

3.3.1.3 Primary Treatment 
Effluent is p

sis s of: 
• pH neutralization 
• primary clarification 

The pH neutralization system measures the pH of the effluent and automatically adds either 
sodium hydroxide or sulphuric acid as required.  Sodium hydroxide is usua

The effluent then is pumped from the pH neutralization unit to the primary clarifier.  This
clarifier allows solids (mostly wood fibre) to settle out of the waste stream and removes 
floating solids from the effluent using a skimming mechanism.  To prevent harm to the livin
micro-organisms in the activated sludge system, the temperature o

3.3.1.4 Activated Sludge Operations 
After passing t

sis ing of: 
• a 4 cell (series) aeration ta
• two secondary clarifiers; 

pumps and line
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The aeration tank is an engineered environment where micro-organisms are fed on the organic 
matter in the wastewater, thereby reducing the level of BOD5.  There are a variety of 
parameters monitored regularly within this system including dissolved oxygen, sludge age, 
sludge settling rates, depth of the sludge in the secondary clarifiers, the nutrient ratio (carbon, 
nitrogen, and phosphorous) and the level of micro-organism activity.  The operators also 
conduct visual inspections a minimum of four times a day. 

Major maintenance is conducted on the activated sludge system on a component by 
component basis every year.  This consists of draining one cell at a time and conducting 
inspection and repair of the aeration headers and other components prone to wear. 

During the audit inspection, the aeration tank effluent appeared to be well mixed with no 
detectable odour, mist in the air, or foam build-up on the surface.  Minor spillage over the 
external walls is collected and returned to the activated sludge plant. 

After treatment in the aeration tank, the effluent flows to the secondary clarifiers where sludge 
settles to the bottom.  The sludge consisting of biomass (micro-organisms) from the aeration 
tank is returned to the tank and the clear upper layer in the clarifiers is discharged as final 
effluent.  Approximately 30% of the treated effluent is diverted to the aerated lagoon to help 
enhance the lagoon’s biological activity.  The remainder of the secondary treated effluent 
(averaging 53 000 m3/d) is blended with approximately 43 000 m3/d of treated effluent from 
the aerated lagoon prior to be discharge into Alberni Inlet (see Figure E-2). 

3.3.1.5 Wastewater Treatment Plant Solids Management 
Primary and secondary clarifier sludge is continuously removed and de-watered for burning in 
the hog boiler in the steam plant.  A portion of the secondary sludge is periodically sent to the 
power boilers.  Material skimmed from the surface of the primary clarifier, predominantly 
wood fibre, is sent directly to the hog boiler after de-watering on a side-hill screen. 

3.3.2 Aerated Lagoon System  

3.3.2.1 Collection Sewers 
Since 1993 when the activated sludge system came on line, sewers throughout the mill have 
collected approximately 21 000m3/day of low TSS/BOD5 streams (levels usually no greater 
than 10 and  20 milligrams per litre (mg/L) respectively).  These streams, consisting of cooling 
water, boiler water discharges and some surface water runoff near the mill, enter the aerated 
lagoon lift station.  Effluent entering the primary lift station contains TSS and BOD5 
concentrations of 200-500 mg/L and 200-300 mg/L respectively. 

To avoid decreased treatment efficiency over time, it is not desirable to hydraulically overload 
the activated sludge system with low- TSS/BOD5 excess water.  Typical TSS and BOD5 
concentrations in the stream entering the lagoon are similar to concentrations found in treated 
effluents from activated sludge plants.  This stream has elevated levels of inorganic (mineral) 
salts that are generally non-toxic and cannot be removed by an activated sludge process.  
These salts come from the backwash water of the demineralizer (used to produce water 
suitable for the boilers) and expelled water from periodically rinsing the boilers to prevent salt 
build-up.   
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The mill has recently been requested by WLAP to carry out a study to further examine the 
characteristics of these streams treated by the lagoon and to assess the treatment efficiency of 
the lagoon. 

3.3.2.2 Aerated Lagoon Lift Station 
Normal Operation 

This lift station, also known as the “Kraft lift station” receives the low TSS/BOD5 streams 
described above.  The lift station is equipped with four pumps to transport this stream to the 
aerated lagoon across the Somass River, including approximately 21, 000 m3/day of low 
TSS/BOD5 wastewater plus 22,000 m3/day of treated effluent from the secondary clarifiers 
(see Figure E-2).  One pump operates; the idle pumps provide emergency backup or extra 
capacity as needed. 

Operation during Major Power Outages 
If the pumps at the primary lift station stop, (e.g., due to power failure), the effluent would 
flow by gravity to the aerated lagoon lift station; however, a backup diesel generator provides 
power to a pump capable of pumping approximately 44 000 m3/d from the lift station to the 
aerated lagoon.  The remaining untreated effluent would then flow either to the permitted 
outfall point in Alberni Inlet, or flood the aerated lagoon lift station area and subsequently 
overflow into the Somass River. 

In 1993, an electrical separation system was designed to continue providing power to the 
power boilers thus preventing a dual power failure in the mill.  In 1999, remedial work was 
performed to further safeguard the power boilers from such a shutdown during power losses.  
Other related 1999 upgrading included improving the mill’s versatility to substantially 
reducing water consumption (and hence effluent production) during power failures and the 
construction of a compacted earth/aggregate berm around the aerated lagoon lift station to 
contain effluent overflow at this location. 

3.3.2.3 Aerated Lagoon 
The aerated lagoon, located north of the mill (Figure E-1, and Figure E-3), is similar to the 
activated sludge plant in that biological treatment reduces BOD5 in the effluent. During a 4-6 
day retention-time, micro-organisms in the lagoon are nourished by organic matter in the 
effluent and aerated.  Aerators are not used near the outlet of the lagoon to allow micro-
organisms and other suspended solids to settle from the effluent before discharge.  In most 
aerated lagoons, sludge building up on the bottom must be periodically removed; however, 
due to the low BOD5 and TSS loads in the waters entering the lagoon and subsequent 
decomposition of organic solids, sludge removal has not been necessary since the activated 
sludge system came on line in 1993. 

Mill personnel from the maintenance department conduct inspections and routine maintenance 
at the lagoon 1 to 2 times per week.  During the audit inspection, the aerators appeared to be 
mixing the effluent efficiently with no odour or visible mists emitted and no sheen or scum 
observed on the surface.  There was no sloughing or erosion of the bank and no excessive 
plant growth.   
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In addition to treating the low TSS/BOD5 water, the lagoon is an emergency alternate system 
for effluent normally treated by the activated sludge system.  The lagoon is also available as 
an additional treatment stage if more treatment of the effluent from the secondary clarifiers is 
needed prior to discharge.   

3.4 DISCHARGE OF TREATED EFFLUENT 

Effluents from the aerated lagoon and activated sludge systems are mixed and enter the final 
discharge line.  Prior to discharge into Alberni Inlet, a variety of parameters are measured in 
the effluent stream at the final effluent sampling station, located near the discharge outlet.  The 
sampling station contains an automatic composite sampler as well as meters and recorders that 
continuously monitor the effluent pH, temperature, dissolved oxygen and specific 
conductance. 

The effluent is discharged via a flume into Alberni Inlet alongside a deep-water dock located 
on the east side of the property.  This flume is open channel and gradually deepens toward the 
outlet, enabling the effluent to discharge at the tidal elevation, thus preventing effluent 
cascading (which causes foaming and release of aerosols) at low tide.  This arrangement also 
prevents effluent from backing up toward the treatment plant at high tide (see Figure E-2).  A 
log boom surrounds the outlet at the end of the flume to contain any surface foaming.  No 
foam was observed within the log boom during inspections. 

 

 

 

FIGURE E-3:  AERATED LAGOON
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3.5 COMPLIANCE PERFORMANCE OF THE TREATED EFFLUENT 

3.5.1 

3.5.2 

Review of Laboratory Data 

For the purpose of this audit, the effluent quality data was reviewed for the period from 1995 
to the present. 

3.5.1.1 BOD5 and TSS 
During the review period, the mill has been well below its allowable concentration levels for 
monthly maximum daily and monthly average daily TSS and BOD5.  Figure E-4 illustrates 
this performance for the latest 12 months.  In addition, Figure E-5 summarizes annual 
maximums and annual averages for these two parameters from 1995 until June 30, 2001.  As 
seen in this figure, the annual maximums are well below the authorized monthly averages of 
51 mg/L for TSS and 29 mg/L for BOD5. 

3.5.1.2 Toxicity 
Process effluent is tested for toxicity (96hLC50) monthly and has met permit requirements in 
all tests conducted in the review period of this audit (since 1995).  A weekly, 48-hour LC50 
daphnia (zooplankton) toxicity test, required by the Federal regulation, has shown the effluent 
to be acceptable. 

3.5.1.3 PH 
The permit requires that the final effluent pH be between 6 and 8 which has always been 
achieved as shown in Figure E-6. 

Verification of the Laboratory Data 

The mill environmental laboratory has been certified by the Canadian Association for 
Environmental Analytical Laboratories (CAEAL) for BOD5, TSS, pH and conductivity.  To 
continue to be accredited to test samples and report on environmental compliance, the lab 
must perform adequately on periodic checks from CAEAL. 

WLAP periodically undertakes split sampling of the final effluent.  A 24-hour composite 
sample collected by the mill is split into two equal portions.  The mill analyzes one of these 
and WLAP sends the other to an approved environmental laboratory for analysis.  The most 
recent split samples (in January 2001) compared satisfactorily. 

WLAP checks the accuracy of the in-line final effluent pH and conductivity meters on 
occasion by comparing results to a calibrated portable instrument.  Both of these meters were 
found to be operating accurately in January 2001.  
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FIGURE E-4:  DAILY BOD5 & TSS MONTHLY DATA JULY 2000 TO 
JUNE 2001 INCLUSIVE 
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(b)  Annual Daily Averages 1995 to 2000
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FIGURE E-6:  DAILY pH DATA 1995 TO JUNE 30, 2001 
LAP occasionally witnesses the sampling and analytical procedures used at the mill to 
etermine biochemical oxygen demand (BOD5) and total suspended solids (TSS).  This was 
ost recently done in May 2001 and mill staff was observed to meet the pertinent sampling 

nd analytical protocols.  The BOD5 and TSS calculations of one day’s testing were also 
eviewed and verified. 

LAP periodically carries out inspections of the final effluent sampling and flow meter 
tations to ensure compliance with flow measurement protocols.  The most recent inspection 
ook place in May 2000 and no problems were observed. 
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3.5.3 

3.6.1 

3.6.2 

Flow 

The mill is in compliance with the permitted flow-rate of 180 000 m3/day.  Based on the most 
recent permit calculation, 90% of the final effluent flows recorded are less than 120 000 m3/d.  
On average, the mill discharges 96 000 m3/d of treated effluent into Alberni Inlet. 

3.6 ENVIRONMENTAL EFFECTS MONITORING 

Purpose 

Environmental effects monitoring (EEM) is a scientific tool for the assessment of the effect of 
effluent on fish and fish habitat.  It may be used to assess the adequacy of the regulations in 
protecting aquatic environments and to ensure proper management, conservation, and 
protection of aquatic environments.  The EEM program was developed to assess the adequacy 
of Pulp and Paper Effluent Regulations under the federal Fisheries Act.  The program has been 
designed to achieve national uniformity in monitoring of effects, while taking into 
consideration site specific factors. 

Background Information 

Various studies have taken place in Alberni Inlet, aimed at quantifying the mill’s impact on 
the local marine environment. 

Prior to the upgrade to advanced secondary effluent treatment, studies were undertaken to 
determine whether the discharge was lowering oxygen levels in the inlet and to help establish 
effluent BOD targets that would not cause significant oxygen depletion.  These studies 
revealed that there was a measurable and significant decrease in available environmental 
oxygen that could be attributed to the high amount of organic material in mill effluent. 

Another study undertaken prior to installing improved effluent treatment involved a seabed 
survey to determine how much of the inlet had been covered by fibre mat, organic material in 
the form of suspended solids which settled to the sea floor from the effluent stream around the 
discharge location and in the inlet.  At the time of this study in 1989, the fibre mat was found 
to be extensive and covered roughly the upper half of Alberni Harbour. 

An additional impact of effluent noted in the early 1970’s was a reduction in available light in 
surface waters and a decrease in primary production (phytoplankton abundance).  This 
reduction in available light was attributed to a “staining” of the surface waters by darkly 
coloured effluent. 

Measurements of dioxins and furans in Dungeness crab body tissues were also collected prior 
to the mill’s elimination of Kraft pulping and installation of advanced treatment in 1993.  The 
levels of dioxins (2,3,7,8 TCDD) in crab tissue in the 1990-1992 period showed maximum 
values in the range of 6.8 to 12 pg/g (parts per trillion), while maximum furan (2,3,7,8 TCDF) 
values ranged from 67 to 190 pg/g.  These levels are considered relatively safe, and since 
dioxins and furans are no longer discharged, monitoring in crab body tissues has been 
discontinued. 
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3.6.3 Monitoring Since 1993 

Monitoring the environment of Alberni Inlet is currently done through weekly water quality 
surveys and biological monitoring (ecology-based surveys carried out under the authority of 
Environment Canada’s Pulp and Paper Effluent Regulations and the British Columbia Waste 
Management Act). 

3.6.3.1 Weekly Water Quality Surveys 
Water quality in Alberni Inlet is surveyed using temperature, levels of dissolved oxygen (DO), 
salinity, pH and colour. Currently five sites are routinely monitored.  The frequency of 
sampling is adjusted seasonally so that more samples per week are collected during the 
warmer months when the marine waters are more susceptible to oxygen depletion.  Adequate 
levels of DO are essential to providing productive aquatic habitat.  These surveys are designed 
to detect trends in water quality. Monitoring of temperature, salinity and pH are important 
because natural fluctuations in these can affect oxygen saturation levels.   

The data shows that levels of DO in the upper layer of water in the inlet have increased since 
advanced secondary treatment was initiated in 1993.  The DO levels are currently near the 
natural saturation level.  This finding correlates with a reduction in oxygen demand as 
measured in the treated effluent by more than 90% from pre-1993 levels.  Higher oxygen 
levels in Alberni Inlet surface waters also reflect the relatively high levels of oxygen in the 
fresh water coming into the inlet via the Somass River.  This fresh water is a major component 
of the upper layer in the Inlet since it tends to remain on top of the denser saline marine water. 

Concentrations of DO in deeper water do not exhibit these levels because surface water is 
closer to the source of atmospheric oxygen than waters at depth.  Monitoring has shown that 
DO in the lower layer of Alberni Inlet is primarily governed by movement of deep sea water 
into and out of the Inlet, which is influenced by climatic conditions on the continental shelf.   

It is concluded that occasional findings of low oxygen levels in deeper water are not caused by 
historic or current mill discharges. 

With regard to colour (measured in APHA colour units), an improving trend is also noted.  
Prior to the installation of advanced treatment, mill effluent was very dark and caused 
“staining” in the upper water layer of Alberni Inlet.  The resulting reduction in light 
availability caused a decline in primary productivity of organisms dependent on light for 
photosynthesis.  Effluent colour following advanced treatment has been reduced to less than 
half of pre-treatment values. Increases in algae growth and inter-tidal organism populations 
also point to an increase in primary productivity of phytoplankton. 

3.6.3.2 Environmental Effects – Biological Monitoring 
Measuring the effects of the mill’s wastewater on the receiving environment of Alberni Inlet 
involves observation of the living components.  Areas around the discharge outfall are 
compared to similar areas at a distance from the outfall where no impacts would be expected.  
Prior to this work being undertaken, dye tracer tests on the effluent were used to delineate the 
impact zone. 
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Two cycles of environmental effects monitoring have been undertaken at this mill.   

In the first cycle (cycle 1), carried out during the summer of 1995 (reported in December, 
1996), various concentrations of the effluent discharge was tested for sub-lethal toxic effects 
on algae and on echinoderms (sea urchins or sand dollars).  Algae and echinoderms were 
exposed to effluent to determine whether it interfered with normal reproduction.  This study 
found that there is a potential for adverse impacts at effluent concentrations of 5-10% and 
higher.  Toxicity testing on fish (inland silverside) indicated that there was no adverse impact 
on survival or growth.  Observation of the benthic invertebrate community including worms, 
sea urchins, molluscs and crustaceans indicates that the sub-tidal seabed sediments have been 
impacted in Alberni Harbour as a result of the discharge of wood fibre in the effluent.  In areas 
where the fibre mat was thickest, the benthic invertebrate community was not as diverse, nor 
were individual species as abundant.  This cycle showed that there was no apparent impact on 
invertebrate communities in the near-shore, inter-tidal areas. 

An assessment of the rocky cliff inter-tidal habitats and communities, common in Alberni 
Inlet, was also undertaken. 

An adult fish survey involving Three-spine Stickleback and English sole, was not successful 
as a monitoring technique.  The intention was to compare fish caught in Alberni Harbour to 
fish caught in reference areas.  The stickleback revealed no significant differences but their 
small size precluded many measures of age and health.  The English sole catch was successful 
in Alberni Harbour but failed in reference areas. 

Cycle 2 data was collected in August 1998 and reported in March 2000.  The Cycle 2 study 
was designed primarily to follow up on data collected in Cycle 1 to determine if any changes 
had recently occurred in the marine environment of Alberni Inlet. 

In Cycle 2, as in Cycle 1, studies showed that the effluent was not acutely toxic to fish.  Tests 
on algae and on echinoderms showed that the effluent exhibited no significant difference in 
sub-lethal toxicity since Cycle 1.  Since both test organisms show an adverse effect at 
relatively low effluent concentrations (1%-10%), there is a potential for effects in some areas 
of Alberni Harbour. 

An assessment of the benthic invertebrate communities in Alberni Inlet in Cycle 2 indicated 
that invertebrate communities had improved, primarily through a re-colonization of areas that 
had been previously impacted by fibre deposition.  Though some faunal impoverishment was 
still evident near the outfall, invertebrate communities were more diverse than was noted in 
1995 (Cycle 1).  Cycle 2 showed that the benthic invertebrate community structure is 
improving but organisms usually associated with organic enrichment from the effluent are still 
present within about 1 km. of the outfall. 

Cycle 2 also included an assessment of the community of organisms living in the rocky cliff 
seabed inter-tidal areas and a comparison with Cycle 1.  Hohm Island was chosen to represent 
near-field conditions and Lone Tree Point was selected to represent far-field conditions. 

At Hohm Island it was noted that mussels could be found in a zone that was longer and wider 
than was seen in 1995.  There was also an increase in seasonal algae cover in shallow water 
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and larger macro-invertebrates species (such as the green sea urchin and California sea 
cucumber) could now be found.  At Lone Tree Point, as at Hohm Island, the band of mussel 
growth was found to be more extensive than in 1995.  An increase in seasonal algae cover was 
also evident.  These particular changes from Cycle 1 are attributable to natural variations in 
predator occurrence, nutrients and light and not to improvements in mill effluent quality. 

3.7 CONCLUSIONS 

Human activity in and around Alberni Inlet (e.g., log handling and sewage disposal) makes it 
difficult to isolate mill discharge effects from other influences; however, the it appears that the 
ecological vitality of the Alberni Inlet marine environment has improved substantially due to 
improvements in mill effluent quality. 

With the addition of the activated sludge plant, this mill has achieved effluent TSS and BOD5 
levels that are lower than those specified for other pulp and paper mills in the province since 
1993.  The treated effluent has not been toxic to rainbow trout and daphnia. For the review 
period of this audit, since 1995, maximum daily TSS and BOD5 levels have been well below 
the authorized monthly averages of 51 and 29 mg/L respectively. 

The mill’s environmental laboratory, which analyzes final effluent for BOD5, TSS and pH for 
permit compliance requirements, was found to be performing satisfactorily. 

Monitoring of Alberni Inlet since the improved effluent treatment was installed and the Kraft 
mill was shut down has shown improved ecological conditions.  Most measured parameters 
are approaching background levels and heavily impacted areas are showing increased 
utilization by invertebrate organisms less tolerant of pollution.  Water clarity in the inlet has 
improved, mussel beds are larger and seasonal algae cover is more abundant. 

Upgrading undertaken in 1999 to prevent a failure of the mill’s internal power generating 
system (steam-driven) during a failure of the external power supply has kept the effluent 
treatment process and lift stations running during external power outages.   

To prevent spills of untreated effluent, a compacted earth/aggregate berm was constructed 
around the aerated lagoon lift station and substantial reductions were made in water usage and 
hence wastewater volume requiring treatment. 

Also in 1999, the mill eliminated two routine discharges of untreated streams into Dry Creek 
and the Somass River.  Both flows have been diverted to the effluent treatment system, except 
during extreme precipitation events or mechanical failure (e.g., failure of the recirculation 
pump) when a portion of one or both of these streams may discharge to the environment.  
Neither of these two streams has been diverted to discharge directly to the environment since 
February, 2000.   

RECOMMENDATIONS 
• The storm water diversion near Dry Creek should be upgraded to include 

instrumentation with flow measurement and an indicator to alert the operator when 
discharges to Dry Creek are occurring. 
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• The effluent permit should be reviewed and changes made, if necessary, to reflect the 
results of the study requested by WLAP on the influent and treatment efficiency of the 
aerated lagoon. 

 

4 AIR EMISSIONS MANAGEMENT 

4.1 INTRODUCTION 

In this part of the audit, information was reviewed and data collected subsequent to a study by 
WLAP’s Vancouver Island Regional Office in 1997.  That study produced an internal report 
entitled Overview of the Emission and Ambient Air Monitoring data for the Pulp Mills 
Located in Region 1, Period: January 1, 1987 to December 31, 1996.  The report concluded 
that a significant reduction in particulate emissions and the elimination of total reduce sulphur 
(TRS) gases had occurred after the Kraft mill shut down in 1993.  The report also indicated 
that particulate levels in the ambient air were declining.  Since 1997, the mill has made further 
improvements in particulate emission reduction. 

The quality and quantity of air emissions from the mill are controlled by Permit PA-01863, 
first issued in 1977; with the most recent amendment in 1999.  The permit authorizes 
discharges of emissions to the air (see Figure A-1) from: 

• Steam Plant Boiler Stack  
• Cyclone Stacks 
• Paper Dryers Stacks 
• Miscellaneous Sources. 

The steam plant discharges from three boilers which can burn natural gas, diesel or wood-
waste and primary/secondary effluent sludge.  These boilers produce steam for the pulping 
process and electricity generation.  Since 1997, boilers #2 and #3 have been burning 
exclusively fossil fuel averaging 94% natural gas and 6% diesel.  Boiler #4 operates almost 
exclusively as a hog fuel boiler, burning predominantly wood-waste and other wood fibre such 
as waste paper role cores.  In addition, this boiler is permitted to burn waste-water clarifiers 
sludge and up to 5% tire derived fuel (TDF).  The maximum authorized discharge rate from 
this stack is 9800 m3/minute with a rolling average total particulate (determined from the 
previous four stack tests) limit of 115 mg/m3.  Monitoring for particulate from the steam plant 
boiler stack is required on a quarterly basis, with the particulate composition analyzed for zinc, 
iron and chloride content.  Emissions of sulphur-containing gases from combustion sources 
are controlled by the Sulphur Content of Fuel Regulation.  Although the sulphur content of 
TDF may slightly exceed the limit in the Regulation, the mill is permitted to burn TDF as a 
supplement to enhance combustion in the hog boiler.   

Two stacks discharge from cyclones located in the wood-room and chip storage buildings.  
The maximum authorized combined discharge rate from these two stacks is 1200 m3/minute 
with a particulate limit of 115 mg/m3.  In addition, three stacks discharge from three natural 
gas-fired paper dryers.  The paper dryers are fuelled by natural gas, which has insignificant 
potential for sulphur and particulate emissions, therefore monitoring is not required.  
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FIGURE A-1:  AIR EMISSION LOCATIONS 
imum authorized combined discharge rate from these stacks is 640m3/minute.  Other 
es from roof vents and from assorted pieces of equipment and the chemical thermal 
cal pulp (CTMP) building are combined for a maximum authorized discharge rate of 

3/minute.  There are no specified monitoring requirements for these miscellaneous 
 however, observations indicate that these units have been operating efficiently. 

le organic compounds (VOC) sampling program was undertaken at and near the 
ill in August 1995 and April 1996.  This study indicated no discernible levels or 

by VOC from the mill. 

EATMENT OF AIR EMISSIONS 

sions from the steam plant, wood-room, chip storage buildings, CTMP and SO2 
g station are treated prior to discharge.  A multi-cyclone unit and an electrostatic 
tor treat the emissions from the steam plant.  Emissions from the wood-room and chip 
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storage building are passed through a cyclone.  One vent in the SO2 storage tank area and 
another vent from a part of the CTMP mill are equipped with scrubbers. 

4.2.1 Steam Plant Emissions Treatment and Control 

A common header collects the combustion exhausts of all three boilers and routes it to a multi-
cyclone followed by an electrostatic precipitator (ESP) for particulate reduction before 
discharging through the stack.  The multi-cyclone and ESP remove over 90% of the particulate 
suspended in the exhaust gases (fly-ash) which results in 30 to 40 tonnes per day conveyed to 
a common hopper for loading onto truck trailers and transport to the landfill. 
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FIGURE A-2:  STEAM BOILERS & AIR POLLUTION CONTROL 

NOTE:  Note: Boiler # 1 was decommissioned in 1993.
igure A-2 - Air pollution control and ash removal system for the power boilers. 

proving the combustion efficiency of the steam plant has reduced particulate levels.  This 
as been achieved by converting to a fluidized sand bed in 1997 and using TDF in accordance 
ith the1999 Permit.  These changes have allowed the efficient combustion of poorer grades 
f hog fuel .  The use of TDF has provided additional benefit by eliminating an accumulation 
f used tires from an unsuccessful tire recycling venture in Port Alberni. 
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In addition, a carbon monoxide monitor was also installed in 1999 to provide the steam plant 
operator with information on combustion efficiency and alert him to make adjustments such as 
changing to a higher quality hog fuel or adding more air flow. 

To provide a quick continuous check on particulate emissions, the mill installed an opacity 
meter on the stack and developed an approximate correlation between opacity readings and 
particulate concentration and set alarm limits. 

4.2.2 

4.2.3 

4.3.1 

Wood room and Chip Storage Emissions Treatment 

Cyclones in the wood room and chip storage area remove wood dust from emissions in these 
areas.  This wood dust is used as fuel in the hog-boiler. 

CTMP Plant and SO2 Storage Area Works 

The mill has two water-curtain scrubbers to treat the gaseous emissions from a vent on one of 
the CTMP pulping reactors (refiner) and a vent at the SO2 storage area.  Sodium hydroxide 
(NaOH) is used in the SO2 scrubber.  The scrubbers remove SO2 and sulphurous acid vapour 
(H2SO3).  The scrubber at the CTMP plant also captures some water-soluble, volatile organic 
compounds (VOC), such as aromatics, terpenes and hydrocarbons.  The water is sent to the 
effluent treatment system. 

As a further safeguard, the mill is also equipped with SO2 sensors and alarms in both inside 
and outside locations to warn of accidental discharges of these gases.   

4.3 QUALITY OF AIR EMISSIONS 

Particulate from the Steam Plant Stack 

4.3.1.1 Total Particulate 
For the purpose of this report, emissions quality data was reviewed from 1997 to the present.  
From 1997 to the 3rd quarter of 2000, the permitted total particulate level was 230 mg/m3.  
The current limit requires the average of total particulate concentration from the previous four 
tests to be less than 115 mg/m3. 

Table A-1 shows the stack test results from 1997 through the first quarter of 2001 and the 
rolling averages of the previous four stack tests.  The table indicates that the rolling average 
for total particulate has been well below 115 mg/m3 since 1997, three years before this limit 
was established by permit. 
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Figure A-3 Quarterly stack test particulate levels from 1997 through the first quarter 2001. 

FIGURE A-3:  Power Boilers - Total 
Particulate Emissions - 1997 to 2001

0

50

100

150

200

250

1997 1998 1999 2000 2001

Year

Em
is

si
on

 L
ev

el
s 

(m
g/

m
3)

Total Particulate
(mg/m3) - Quarterly
Permitted Maximum Prior to
4th Quarter, 2000

Current Limit (115 mg/m3)
for Rolling Average

 

4.3.1.2 Zinc, Iron and Chlorides in the Particulate 
Eighty-five percent of the particulate from the boilers stack is wood ash.  The remaining 15% 
(major components Zinc, iron and chloride (salt)) are periodically analyzed and their average 
ranges in air emissions are as follows: 

Zinc 0.1 to 0.3% of the particulate (0.04 to 0.08 mg/m3) 

Iron 0.3 to 9% of the particulate or (0.1 to 2 mg/m3) 

Chloride (salt) is 5 to 13% of the particulate (1 to 3 mg/m3) 

 

Combustion of wood-waste with chloride salts leads to the formation of chlorinated dioxins 
and furans in the ash.  Chloride has rarely exceeded 5 mg/m3 in the steam plant air emissions; 
however, to reduce salt in emissions the mill minimizes hog-fuel derived from logs transported 
in salt water.   

TABLE A-1 Power Boiler Stack Test Particulate– 1997 to First Quarter 2001 
 
Year Testing 

Period 
Result 
mg/m3 

Rolling Average 
mg/m3 

COMMENTS 

1st Quarter   230 mg/m3 limit in effect 
2nd Quarter    

1997 

3rd Quarter 41  Hog boiler converted to a fluidized bed 
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TABLE A-1 Power Boiler Stack Test Particulate– 1997 to First Quarter 2001 
 
Year Testing 

Period 
Result 
mg/m3 

Rolling Average 
mg/m3 

COMMENTS 

4th Quarter 25 60  
1st Quarter 130 65  
2nd Quarter 74 68 Start burning TDF (approval in effect) 
3rd Quarter 54 71  

1998 

4th Quarter 40 75  
1st Quarter 45 53  
2nd Quarter 16 39  
3rd Quarter 139 60  

1999 

4th Quarter 152 88  
1st Quarter 18 81 CO monitor installed 
2nd Quarter 82 98  
3rd Quarter 42 74  

2000 

4th Quarter 33 44 115 mg/m3 rolling average standard 
begins 

2001 1st Quarter 33 48  
Maximum 152 98  
Average 65 66  
Minimum 16 39  

 

 
4.3.1.3 Stack Testing Methodology and Verification 
The emissions are tested when the hog boiler is at or near its highest production level for the 
quarter. The boiler must be producing steam within the top 10 percent of daily steam 
production rates from (of the previous 90 days) when stack testing is being carried out.   

In a stack test, a sample of the emission stream is extracted from the stack and passed through 
a filter that traps particulate matter.  The particulate matter is then weighed and the result is 
used to calculate both the concentration and the daily loading. 

WLAP periodically witnesses stack testing procedures to ensure that samples are collected in 
accordance with approved methods.  The assessment involves reviewing methods used at the 
stack and reviewing calculations done in the laboratory.  Sampling procedures were witnessed 
in July 2001,  Mill technicians used correct sampling procedures and appropriate equations to 
calculate particulate concentrations (mg/m3) and loading (kg/day) to the atmosphere. 

4.3.2 Sulphur Levels from Combustion Sources 

The Sulphur Content of Fuel Regulation limits the level of sulphur in fuels to 1.1%; however, 
the sulphur content in the TDF (used as supplementary fuel in the hog fuel boiler) averages 1.2 
to 1.6%.  The Director  of Waste Management has granted the mill an exemption from the 
sulphur content regulation to allow it to burn small amounts of TDF. 
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In requesting this exemption, the mill had submitted data which showed that overall SO2 
emissions from the stack did not increase when burning TDF supplement in the hog fuel. 

4.3.3 

4.3.4 

4.4.1 

4.4.2 

Volatile Organic Compounds (VOC) 

In 1995 and 1996, the mill conducted a study to investigate the emissions of VOC from the 
CTMP plant.  The study involved source monitoring of the most significant emission vents as 
well as some background measurements at locations away from these sources.  The 
monitoring data indicated that VOC concentrations were well within criteria from other 
jurisdictions (British Columbia has no emission or ambient standards for VOC).   

Sulphur Dioxide Gas (SO2) from Non Combustion Sources 

The mill was also required to monitor SO2 levels from the CTMP emissions in the VOC study.  
The results showed that SO2 emission and ambient levels were insignificant. 

4.4 MONITORING THE RECEIVING ENVIRONMENT 

History Prior to 1997 

Monitoring of the receiving environment for particulate matter was started by the mill and 
WLAP in the 1970’s using HiVol samplers located approximately 0.5 to 1.0 km from the mill.  
In the early 1990’s WLAP’s samplers were converted to measure particulate matter (PM10) – 
the portion smaller than 10 microns in diameter.   

WLAP also maintained two ambient monitors measuring total reduced sulphur compounds 
(TRS).  These samplers were in use between 1978 and 1992 at two locations in Port Alberni.  
For a short time in 1993, prior to the closure of the Kraft mill, WLAP operated three TRS 
monitors. 

In an internal 1997 report, WLAP summarized the ambient particulate data collected from 
1987 to 1996 and found that levels declined significantly between 1993 and 1996.  In 1996, 
total particulate concentrations averaged about 12 ug/m3, contrasting with levels exceeding 20 
ug/m3 prior to 1993.  The reduction in ambient particulate levels is attributed to the shutdown 
of the Kraft mill, improvements to air emission treatment, and to the closure of other industrial 
operations in Port Alberni. 

Current Equipment  

In 1996, all HiVols were shut down and one continuous monitor, recording PM10 ( a 
TEOM™), was installed and has been collecting and recording since October 1996.  Data can 
be read from the TEOM almost immediately rather than waiting for five days in the case of 
HiVol sampling.  The monitor is located about 1.5 km south of the mill, at the Harbour Quay 
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shopping centre (see Figure A-4).  This location, within one kilometre of two sawmills is 
suitable for monitoring the total impact from these industrial operations. After a one-year trial 
period for calibration and testing for reliability and accuracy, WLAP began incorporating the 
results into the ministry database. 

4.4.3 Reporting Requirements 

The data from the TEOM is electronically transferred to the mill on a continuous basis.  
WLAP also has electronic access to the TEOM data.  The mill is required to submit an annual 
report to WLAP summarizing and commenting on the ambient monitoring results for the 
previous year.   

 

 

 

FIGURE A-4:  TEOM MONITOR LOCATION 
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4.4.4 Analysis of TEOM™ Data 

The Federal-Provincial Advisory Committee on National Ambient Air Quality Objectives has 
established a reference level (the level above which an effect on a human or environmental 
receptor has been statistically demonstrated) for PM10 of 25 mg/m3 averaged over a 24-hour 
period.  The 1998 WLAP State of Environment report, surveyed 32 communities that 
exceeded the PM10 reference level.  The report showed that Port Alberni exceeded the 
reference level only 1.8% of the time.  Figure A-5 shows the annual maximum and average 
PM10 readings from 1997 to 2000 in comparison with the provincial objective of 50 ug/m3.   

In June 2000 the Canadian Council of Ministers of the Environment (CCME) adopted a 
Canada-Wide Standard (CWS) for PM2.5 (< 2.5 microns) less than 30 ug/m3 98% of the time 
averaged over 3 consecutive years.  Although PM2.5 monitoring has not yet been established 
in Port Alberni, compliance with this level can be established by conservatively assuming that 
the PM10 measured reports the PM2.5 component.  In this audit, PM10 levels were less than 
25 ug/m3 about 98% of the time from 1997 to 2000. 

The annual data in Figure A-5 shows a relatively steady level of PM10 particulate, averaging 
10 ug/m3 and peaking at approximately 30 ug/m3.  The high level of PM10 recorded in 1998 is 
likely a result of an April/May 1998 Asian dust storm.  The effects of the Asian dust storm are 
also reflected in Figure A-6 for April and May maximums. 

 

FIGURE A-5:  ANNUAL PM10 DATA 1997-2000
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Seasonally, the period September through December year brings thermal inversions in which 
warmer air and pollutants may be trapped closer to the ground.  Elevated PM10 levels, are 
attributable to residential open burning of garden refuse and increased use of wood-stoves.  
Figure A-6 shows the monthly maximum and average PM10 levels from 1997 to 2001.  
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• The use of TDF as a supplementary fuel increased combustion efficiency in the hog-
boiler. 

 
Levels of ambient particulate in Port Alberni have been influenced by the closure of the 
plywood plant in the early 1990’s and the closure of the Kraft mill in 1993.   

Improved ambient particulate monitoring technology confirms the improvements in local air 
quality.  The stack test observed in this audit used appropriate methodology and calculations. 
WLAP inspections verified that the mill was carrying out its permit obligations as documented 
in reports and on file at the Vancouver Island Office of WLAP. 

 

5 SOLID WASTE MANAGEMENT 

5.1 INTRODUCTION 

This audit includes a review of refuse disposal practices and the associated environmental 
monitoring data collected since 1996. 

A  variety of solid wastes are generated at the mill.  Industrial waste, including ash, 
miscellaneous mill waste and a small amount of wood waste is disposed of at the mill landfill 
(authorized by Permit PR-01751).  Municipal waste, generated from lunchrooms and 
washrooms, is disposed of at the Port Alberni municipal landfill.   

Combustible wood waste is burned in the hog-fuel boiler.  Solid waste that is classified as 
special waste by the Special Waste Regulation is collected and stored separately and removed 
from the site by contractors (see Section 7).  There are bins located throughout the mill 
designated for specific wastes and recyclable items.  Recyclable material is either transferred 
to a recycling depot or returned to the original supplier.  Recyclable items include batteries, 
paper, and cardboard, light tubes, scrap metal, spray cans and chemical barrels. 

5.2 DESCRIPTION AND COLLECTION OF INDUSTRIAL WASTE 

5.2.1 Ash 

Ash is the largest single component of waste sent to the landfill and is generated from burning 
wood-waste and supplementary fuels in the power boiler.  The airborne ash (fly-ash) captured 
in the air emissions treatment works is temporarily stored in a covered truck and is hauled to 
the landfill.  Bottom-ash, consisting of sand, rocks, and oversized material, is sieved to remove 
the sand component for reuse in the fluidized bed boiler.  Rocks and oversized material is 
trucked to the land-fill where it is frequently used to construct temporary roads.   

The ash is moistened for dust control in the hopper at the steam plant while it is being loaded 
into the truck trailers.  It arrives at the landfill in wetted condition and is immediately spread 
and compacted in a designated location.  There is also a sprinkler irrigation system at the 
landfill to control fly-ash dust during summer months.  This has considerably reduced the 
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moisture content and volume for disposal.  Prior to 1997, ash was pumped as a liquid slurry 
from the steam plant to a settling lagoon for dewatering.  The decanted water was sent to the 
wastewater treatment system and the sediment was dredged and trucked to the landfill.   

5.2.2 

5.2.3 

General Construction Refuse  

Demolition refuse including non-metallic waste from equipment (excluding putrescibles and 
special wastes) is temporarily stored on a cement pad at the mill before being sent to the 
landfill.   

Small and declining amounts of asbestos consisting primarily of old pipe insulation and 
flooring is collected from ongoing demolition and decommissioning of old buildings and 
equipment at the mill.  This waste is double-bagged and temporarily stored inside a secure 
trailer prior to incorporation in the landfill with immediate cover in accordance with the 
Special Waste Regulation.  The contractor at the landfill is notified a day in advance that 
asbestos will be delivered and a disposal site is prepared.  

Scrap metal is stored separately in specifically labelled dumpsters for transport to a recycling 
facility.  Other waste in this category has included dredgate (material that is removed annually 
from the area beneath the log storage areas directly adjacent to the mills including the 
Weyerhaeuser mills).  This material, consisting of bark, wood debris and a large mineral soil 
component, may be stored for a short time on a barge before being trucked to the landfill.  
Dredgate is either used as hog fuel, used as cover material at the landfill or buried depending 
on its wood and bark content, salt level or gravel content. 

In March 2000, the landfill was granted approval to receive a limited amount of hydrocarbon 
contaminated soil within the “Industrial Limit” (IL) as specified in the Contaminated Sites 
Regulation from foundation excavations at a local sawmill.   

Although de-watered sludge from the wastewater treatment plant and damaged paper rolls is 
authorized to be discharged to the landfill, it is normally recovered for use as fuel in the hog 
boiler.  In the past, some secondary wastewater treatment plant sludge was deposited in a test 
plot at the landfill where it is being evaluated for its effectiveness as a soil amendment.  
During the landfill inspection, ministry staff noted that the area where sludge had been applied 
appeared to have an accelerated growth rate for grasses and shrubs. 

Wood-waste 

Hog fuel, which is ground up combustible wood waste, is used as fuel for the hog boiler and 
85 to 90% is brought in from local sawmills and dry-land log sorting (DLS) operations in the 
Port Alberni/Nanaimo area.  The remaining 10 to 15% originates from the pulp and paper mill, 
consisting of sawdust from the pulp mill, wood-room and chip storage areas, wood debris 
from the block flume and bark from the log debarking unit.  The hog fuel, is stored in an 
outdoor pile in the south yard (see Figure E-1) on a graded asphalt pad that collects and directs 
any runoff to a sump to be pumped to the effluent treatment plant.  Only small inventories of 
hog fuel are currently stored on this pad in contrast to much larger inventories kept on site in 
the past.  A small amount of wood waste contaminated with soil and small stones is land-
filled.  The sawmills and DLS operations separate contaminated wood waste from the 
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combustible component at their sites and transport it directly to the landfill and mill 
respectively.  The material is used at the landfill as a cover material for other refuse. 

The type and percentage of waste being discharged, including solid waste generated by the 
pulp mill and from local sawmills and log sorting operations is noted below: 

Fly-ash  50% Asbestos  1% 

Bottom ash  10% Sludge   0% 

Log pond dredgate 7% General waste  27% 

Wood waste  5%  

 
Wood waste/soil mixture is used mainly as a cover material throughout the landfill site.  Due 
to improvements in screening at the source in recent years, more wood waste can be burned in 
the hog fuel boiler, resulting in a significant decrease in amounts sent to the landfill. 

All waste is covered with at least 0.6 m of soil or wood waste/soil mixture.  Completed areas 
are graded to prevent the ponding of water and to encourage runoff.  Poplar saplings and other 
vegetation such as grasses and clover are then planted on the cover to help hold it in place and 
prevent erosion. 

5.3 LAND-FILL OPERATIONS 

5.3.1 

5.3.2 

Location and Geology  

The landfill is located approximately 2 km south of Port Alberni and 5 km from the mill (see 
Figure L-1).  The site is approximately 0.5 km from the Alberni Inlet, and is 100 meters above 
sea level.  The landfill area consists of a very thin and variably weathered till overlying 
fractured and faulted bedrock (Cantox, 2000).  The majority of precipitation (estimated 85% 
by Agra, 1996) flows from the site as surface water while the remainder seeps into the 
subsurface. 

Land-fill Permit History 

The Permit (PR-01751) was issued in 1973 and has subsequently been amended in 1988 and 
1996 with changes to the type and volume of waste being discharged and to the treatment and 
monitoring requirements. 

The original phase of the permit (from 1974 to 1988) authorized the discharge of waste to the 
area now known as Phase 0 and at that time the discharged materials included solid waste 
from the Kraft mill.  The permit required that the mill install a leachate collection system and 
settling basin (referred to as the lower leachate pond).  In 1988 the permit was amended to 
allow waste disposal in three phases.  Phase 1, in operation since 1989, is the only phase 
currently receiving waste.  Phases 2 and 3 (now referred to as Phase 2) were designated as 
future disposal locations.   
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The 1988 permit amendment required the construction of additional surface leachate 
collection/treatment works which resulted in construction of the upper leachate settling pond, 
the installation of groundwater monitoring wells, and a monitoring program for impact on the 
surface and subsurface.  To reduce the generation of leachate, the amendment also required the 
construction of diversion ditches to direct uncontaminated runoff away from the landfill. 

The 1996 amendment authorized an increase in the total annual disposal volume from 71,000 
cubic metres to 78,000 cubic metres and required the mill to investigate alternative treatment 
options for leachate.  Following a review of the options, the ministry deemed the current 
methods to be satisfactory.  

 

 

FIGURE L-1:  LOCATION OF THE LANDFILL  
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FIGURE L-2:  LANDFILL SITE 

The 1996 amendment also required a report to be submitted to WLAP prior to the 
commencement of Phase2.  This report was to include a hydro-geological study, a landfill 
design and operation plan, additional groundwater monitoring wells and surface water 
sampling sites and a proposal for additional leachate collection, treatment and monitoring.  
WLAP has reviewed this report which was submitted in several sections (see Section 3.5 for 
more discussion).  Apart from finalizing some details of the design, all of the other items have 
been approved.  The mill is expected to start land-filling in Phase 2 in 2003 or 2004. 

5.3.3 Runoff Diversion and Leachate Treatment 

5.3.3.1 Surface Runoff Diversion 
Interception ditches around the perimeter of the landfill were installed to direct surface water 
away.  The ditches are maintained and reinforced using rip rap and natural rock to prevent 
erosion.  Local knowledge and past experience in the area (rather than hydrological 
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assessments) were used to design and size the diversion ditches, appear to have been sufficient 
to date.  Refuse is deposited at least 15 meters from all ditches and Ministry inspections have 
found no evidence of ditch failure. 

5.3.3.2 Leachate Collection and Treatment 
Two leachate treatment systems discharge into a seasonally intermittent drainage channel 
referred to as Leachate Creek by the mill.  Leachate Creek flows into Collison Creek, a non 
fish-bearing stream that discharges into Alberni Inlet approximately 100 meters downstream 
of the two streams’ confluence. 

As seen in Figure L-2, a settling pond in each of Phases 0 and 1 collects and removes 
suspended solids from the surface runoff before it leaves the landfill.  Each pond outlet is 
equipped with a concrete flume, V-notch weir and staff gauge to measure outflow and they are 
re-enforced with rip rap to prevent erosion. 

These ponds are allowed to retain natural vegetation to help promote filtering and solids 
settling from leachate and runoff.  Settled material is removed from the treatment ponds 
regularly, taking care to ensure that some aquatic plants are left in place.  In addition, the roots 
of vegetation and micro organisms in the ponds provide natural uptake of dissolved nutrients 
and organics from the water.   

Though the existing settling pond systems were not constructed using engineering design, no 
overflow of pond walls has been observed.  The design of settling pond and water conveyance 
structures for Phase 2, currently underway, will be based on engineering design. 

5.3.4 Monitoring and Reporting Requirements 

Since 1988, the refuse permit has required quarterly and annual reporting.  Quarterly reporting 
includes monitoring data from the groundwater and surface wells. The annual report includes a 
summary and some analysis of the leachate data contained in the quarterly reports, detailed 
waste volumes for the preceding year, an assessment of the remaining capacity at the active 
phase, the submission of operational plans for the following year and the landfill closure plans. 

The mill is required to record and report to WLAP the type and volume of wastes discharged 
to the landfill.  In each year since 1996, the mill has discharged less than the maximum 
allowable volume of 78 000 m3 per year (see Figure L-3).  Volumes of waste continue to 
decline as boiler combustion efficiency of wood waste and waste segregation methods 
improve.  The volume of waste discharged to the landfill decreased by approximately 20% 
from 1999 to 2000.  Sawmill waste has remained relatively constant but the waste contribution 
from dry-land sorts has become insignificant due to better screening.  Figure L-3 shows how 
the volumes of the major types and sources of wastes have varied between 1996 and 2000. 
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FIGURE L-3:  QUANTITIES OF WASTE 
SENT TO THE LANDFILL 1996-2000
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The waste reduction measures have extended the life of Phase 1 from earlier predictions.  In 
the annual landfill report for 1996, the mill predicted that Phase 1 would reach capacity by 
1998.  However, Phase 1 is still in use and intentions are to continue to discharge waste at this 
location until 2003 or 2004. 

The waste taken to the landfill is measured by counting the number of truck loads delivered 
per day.  Land surveys are also used to measure the amount of compacted waste in place after 
burial and grading.  Based on these observations, the in-place waste volume was determined to 
be compacted to approximately 55% of the trucked in volume. 

Figure L-4 illustrates how the proportions of the five major waste components illustrated in 
Figure L-3 have varied from 1996 to 2000.  The volume of the wood waste component 
(essentially the total of dry-land sorts and sawmills) has been declining. The dry-land sort 
category became an insignificant component of the total waste in 2000. 
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FIGURE L-4:  PROPORTION OF WASTE SENT 
TO LANDFILL 1996-2000
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5.3.5 Site Security, Nuisance Factors and Fencing 

The landfill is located away from residences and populated areas and the closest operation, 
Coulson’s Sawmill, is located about 600 m to the west.  The active Phase 1 area is protected 
with a locked gate.  Fencing, including electrical fencing, is sometimes used to keep wildlife 
away from sites where new vegetation is growing. 

All waste is covered at least quarterly, as specified in the permit, to prevent runoff or rainfall 
from contacting the refuse and becoming contaminated.  The two leachate treatment ponds are 
securely fenced to prevent access by wildlife or people. 

No wastes are deposited that emit odours attractive to wildlife.   

Inspection in June 2001 
All phases of the landfill operation were inspected as part of this audit in June 2001.  Overall, 
the operation was in compliance with permit requirements.  Landfill activities were confined 
to the authorized boundaries; there was no evidence of steam venting and no detectable odour.  
Refuse was placed at least the required 15-m away from runoff diversion ditches.  Healthy 
vegetation, predominantly poplar saplings, was seen growing in covered areas. 

Runoff diversion ditches and leachate conveyance ditches were in good condition.  Ditching 
was located in hard rock that provide effective protection against erosion and bank sloughing. 

At the leachate settling ponds, fencing, basins, weirs, staff gauges and flumes were 
satisfactorily in place and no oily sheens were observed on the surface. 
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5.4 WATER QUALITY MONITORING 

The permit requires monitoring of surface water and groundwater to determine if there is any 
impact on these resources from landfill leachate.  The mill maintains five surface water 
monitoring sites and seven groundwater observation wells which are sampled quarterly. 

The time period chosen for the analysis was from 1996 (when the last permit amendment was 
issued) to 2000. 

Surface Water 
The location of the surface monitoring sites and their purposes are noted below in Table L-1. 

 

Table L-1 Surface Water Monitoring Sites 

Monitoring 
Site 

Location Purpose Of Sample Location 

S-3 Phase 1 settling pond outlet Monitor quality of surface water 
discharged from Phase 1. 

S-5 Phase 0 settling pond outlet Monitor quality of surface water 
discharged from reclaimed Phase 0. 

S-7 Collison Creek downstream of 
confluence with unnamed Creek 
(Leachate) 

Monitor water quality in Collison 
Creek at a location which also 
includes impacts from unnamed 
Creek (Leachate). 

S-8 Collison Creek upstream of confluence 
with  unnamed Creek (Leachate) 

Monitor water quality in Collison 
Creek to provide natural 
background data. 

S-9 Weir on the main natural drainage 
channel & future leachate drainage 
ditch of Phase 2 that will collect 
effluent from 2 leachate settling ponds 

Provide baseline data on natural 
background drainage, before phase 
2 begins operating. 

Surface water discharged from the landfill enters the aquatic environment at one location, near 
Alberni Inlet at the mouth of Collison Creek, a non fish-bearing stream.  Unnamed Creek 
(Leachate), a seasonal and intermittent drainage channel before the landfill was built, receives 
the discharge from settling ponds in Phase 0 and Phase 1 and enters Collison Creek 100-200 m 
upstream of its discharge into Alberni Inlet.  Sampling site S-7 is downstream of Unnamed 
Creek (Leachate)and is used to determine the level of contamination from the landfill that is 
entering Alberni Inlet. 
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The permit requires surface water to be monitored for the following parameters: 
Flow Rate Tannins & Lignins 
Chemical Oxygen demand (COD) Daphnia Toxicity 
Chloride 
Conductivity 
pH 

Total & Dissolved Aluminum, Copper, 
Iron, Magnesium, Manganese, Sodium 
and Zinc 

 

5.4.1.1 Inorganic Parameters 
Conductivity 
Figure L-5 is a plot of conductivity data collected from 1996 to 2000 from the five surface 
water sampling sites.  Conductivity is an indicator of the total concentration of inorganic 
materials (minerals) dissolved in a water which includes cations (mainly metal ions in 
solution) and anions (such as chloride). 

FIGURE L-5:  SURFACE WATER CONDUCTIVITY 1996-2000
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Figure L-5 shows that conductivity at sites S-5 and S-3 (surface runoff from the active (Phase 
0) and inactive (Phase 1)) has been impacted by the landfill to a similar degree.  Conductivity 
levels at both sites have been ranging between 1000 and 2000 micro-Siemans per centimetre 
(uS/cm) and have no obvious trend.  The higher levels of conductivity (and other inorganic 
parameters) occurred in the drier months and the lower values in the wet winter season, which 
shows the effect of dilution.  These numbers represent a noticeable elevation in conductivity 
compared to natural background data from sites S-8 and S-9 (approximately 100 us/cm).  Data 
from Collison Creek near the mouth (S-7) indicate that dilution reduces conductivity levels to 
100-500 uS/cm which are typical for many freshwater systems. 
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PH – the pH in all of the surface water monitoring sites was between 6.5 and 8.5.  No 
variation over time or impact from the landfill was detected. 
 
Sodium • Sodium levels followed the same general trends as conductivity.   

• The average ranges in both settling pond effluents (S-3 and S-5) were 
200-300 mg/L during the dry season and 100 mg/L or less during the 
wet season.  

• The range for Collison Creek (S-7) near Alberni Inlet was 60-80 mg/L 
during the dry season and 20-30 mg/L during the wet season.   

• The background (S-8 and S-9) was 1-3 mg/L with no apparent seasonal 
difference. 

Chloride • For phase 0 settling pond effluent (S-5) the range was 100-120 mg/L 
during the dry season and 20-40 mg/L during the wet season.   

• For Phase 1 settling pond effluent (S-3) chloride came up to 200 mg/l 
during the dry season and 70-110 mg/L during the wet season.  

• For Collison Creek at Alberni Inlet (S-7), chloride ranged from 40-60 
mg/L during the dry season and 20-30 mg/L during the wet season. 

Manganese • Surface runoff from active landfill area (S-3) has elevated manganese 
levels to 1-3 mg/L 

• Runoff from the reclaimed area (S-5) has manganese levels generally 
close to background levels, with some occurrences close to 2 mg/L. 

Magnesium • Magnesium data from surface waters also indicate an influence from the 
landfill.   

• Natural background levels of magnesium at S-8 and S-9 varied from 1-3 
mg/L during the review period.  Levels in runoff from the active(S-3) 
and inactive (S-5) landfills varied from 20 to 40 mg/L and 40 to 60 
mg/L respectively.   

• Magnesium levels in Collison Creek are lowered to 5-10 mg/L near the 
entrance into Alberni Inlet (S-7).   

• Natural surface waters have varying levels of magnesium that can lie 
within any of the ranges reported. 
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Zinc & 
Iron 

• Since the mill began burning TDF in the hog boiler, elevated levels of 
zinc and iron have appeared in the ash.   

• Since 1996 all of the measured zinc and iron concentrations from 
landfill surface water sampling sites have been near the laboratory 
minimal detection limits of 0.01 and 0.02 mg/L.   

• It is concluded that the landfill operations are not causing an elevation in 
zinc and iron levels in surface water runoff. 

Aluminum 
& Copper 

 

• No impact from the landfill could be detected in the aluminum and 
copper data.   

• Aluminum and copper levels were the same in the natural background 
(S-8 and S-9) and landfill runoff (S-3, S-5 and S-7) sampling sites, 
usually below the laboratory detectable limits of 0.05mg/L and 0.02 
mg/L respectively. 

 

5.4.1.2 Organic Parameters 
Tannins and Lignins 
Figure L-6 is a plot of the 1996-2000 tannins and lignins data for the five surface water 
monitoring sites.  Tannins and lignins are organic compounds released from decomposing 
wood.  They are also found naturally occurring in surface water and groundwater in forest 
environments. 

Tannins and lignins in the settling pond effluents (S-3 and S-5) were found to be higher than 
the natural background levels in Collison Creek upstream of Leachate Creek, indicating an 
impact from the landfill.  Since 1998, tannins and lignins have been around 1.5 to 2.5 mg/L in 
both landfill runoffs (S-3 and S-5) compared to less than 0.5 mg/L in background sites.  Site 
S-7 has shown only slightly higher levels of tannins and lignins than found at background 
sites.  It can be concluded that the landfill operation causes some organic contamination of 
surface runoff; however, it does not appear to be causing a significant increase in organic 
loading into Alberni Inlet.  Reclamation activities at Phase 0 have not resulted in a reduction 
of the organic content of the leachate at this time.  

Chemical Oxygen Demand 
Chemical oxygen demand (COD) data reflects the same trends as the tannins and lignins.  
COD levels in both settling pond effluents have averaged between 35 and 50 mg/L since 1997.  
Prior to 1997, both sites showed a few COD readings of 70-90 mg/L.  Natural background 
levels of COD have averaged less than 5 mg/L, confirming the conclusion from the tannins 
and lignins data that the landfill has elevated organic levels in surface runoff.  By the time the 
leachate is diluted near the mouth of Collison Creek, COD levels are close to natural 
background levels of 5 to 10 mg/L, with occasional occurrences in the 20 to 30 mg/L range. 
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TABLE L-6:  SURFACE WATER TANNINS & LIGNINS 1996-2000
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Site Observation 
During the audit inspection it was noted that the waters of both Leachate Creek and Collison 
Creek above Leachate Creek appeared to be clear and free of suspended material.  However, 
the stream bed of Leachate Creek had noticeably more plant growth and algal material 
clinging to rocks, which also indicated an elevated organic load as a result of the landfill. 

5.4.1.3 Daphnia Toxicity 
From 1996 to 2000, no surface water samples have been shown to be toxic to Daphnia 
zooplankton. 

5.4.2 Groundwater 

WLAP requires the mill to undertake a groundwater monitoring program on the landfill 
property by installing and monitoring observation wells. 

The first observation wells were installed in 1988 (GW1 to GW4) and five more wells were 
added in 1996 (GW4 to GW9).  Two wells, GW-1 and GW-2, are no longer in use.  GW4, 
GW5 and GW7 were inspected during this audit.  None showed signs of tampering and there 
was no indication of contamination near the wells. 

The active individual groundwater observation wells and their purposes are listed in Table L-2 
and the locations are shown in Figure L-2.  As was done for surface water, the groundwater 
review included data from 1996 to 2000.  Gaps in the data occur because several wells are 
periodically dry. 
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Table L-2 Groundwater Observation Wells 
Well 
Site 

Depth(S) 
(In Metres) 

Location Purpose 

GW3 1.8 Up-gradient of & 50 m NE of 
Phase 1 

Measure natural background 
groundwater quality in the 
area of Phases 0 & 1. 

GW4* 1.8, 4.0 & 11 At toe of & on N Side of Phase 0 Measure impact of 
reclaimed Phase 0. 

GW5* 7.6 & 15.2 Beside Phase 1 Settling Pond Measure impact of Phase 1 
settling pond. 

GW6* 6.4 & 27.7 Near lowest elevation at NW toe of 
future Phase 2 (beside S-9) 

GW7* 8.8 &27.4 Near top elevation at SE end of 
future Phase 2 

GW8 15.2 At toe of & on N side of future 
Phase 2 

GW9 15.2 At toe of & on S side of future 
Phase 2 

Acquire baseline data before 
Phase 2 becomes active. 

*  =  Multiple wells of different depths at one site (individual wells surrounded by one 
casing). 

The permit requires quarterly sampling from these wells and analysis for: 
Chloride 
Conductivity 
pH 

Dissolved Aluminum, Copper, Iron, 
Magnesium, Manganese, Sodium and 
Zinc 

 

The mill has included additional parameters including chemical oxygen demand, Tannins and 
Lignins, and other metals 
 
5.4.2.1 Inorganic Parameters 
Conductivity 
Figure L-7 is a plot of conductivity data from 1996 to 2000 for wells GW-3, GW-4 (excluding 
the shallow level), GW-5 (both levels) and GW-6 (deeper level only).  The data from the 
shallow wells GW-4 and GW-6 had some data gaps and hence were not plotted.  The other 
wells in Phase 2 were not plotted because they have not yet been influenced by land-filling 
and have exhibited water quality similar to the lower level of GW-6. 

Wells GW-3 and GW-6 monitor natural background groundwater that has not been influenced 
by land-filling operations.  GW-5, located beside the settling pond treating surface runoff from 
Phase 1, monitors impacts to the groundwater at/from the active landfill site.  GW-4, located at 
the toe of the inactive landfill site (Phase 0), monitors impacts on groundwater at/from the 
decommissioned and reclaimed site. 
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FIGURE L-7:  GROUNDWATER CONDUCTIVITY 1996-2000
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As seen in Figure L-7, groundwater at the active landfill site (GW-5 data) has elevated 
conductivity of approximately 800 uS/cm while background levels (GW3 and GW-6) are 200-
300 uS/cm.  Groundwater at the reclaimed site (GW-4 data) appears to be only slightly above 
background, showing a conductivity of 300-500 uS/cm. 

PH – the  pH in all of the groundwater monitoring wells was between 6.5 and 8.5.  No 
variation over time and no impact from the landfill was detected. 
As was the case for conductivity, the 1996-2000 data for sodium and chloride shows no 
obvious trends over time.   

Inorganic Parameaters in Ground Water in the 1996-2000 data: 
Parameter • Information from Ground Water Well  
Sodium • 40-60 mg/L in GW-5 (Phase 1 – active) 

• 15- 25 mg/L in GW-3 (Phase 0 – decommissioned) 
• 2-3 mg/L in GW-3 (background) 
• 5-7 mg/L in Phase 2 wells (natural background). 

Chloride • 30-50 mg/ in GW-5 (Phase 1 – active) 
• 15-25 mg/L in GW-3 (Phase 0 – decommissioned) 
• 2-5 mg/L in GW-3 and Phase 2 wells (natural background). 

Manganese • natural background manganese data for GW-3 and Phase 2 wells ranged 
from 0 to 0.1 mg/L, with occasional results as high as 2 mg/L 

• GW-5 (active site) has varied between 2 and 4.5 mg/L 
• At Phase 0 (reclaimed site) from the shallow levels of GW-4 (1.8 and 

4.0 m) is close to natural background 
• The deeper GW-4 (11 m) reflects an influence as seen in the gradual 
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Parameter • Information from Ground Water Well  
decline from near 4 mg/L in 1996 to less than 2.4 mg/L in 2000. 

Magnesium • Groundwater magnesium data showed some impact from the active 
landfill at Phase 1, averaging around 6-8 mg/L versus 2-3 mg/L in the 
natural background wells. 

• Averaging the same levels as natural background, groundwater at 
inactive Phase 0 did not appear to be impacted by past land-filling 
activity. 

Zinc & 
Iron 
 

• Similar to the trends seen in surface water, 1996-2000 zinc and iron 
levels from all wells have been near the laboratory detection limits.  
Therefore, no impacts on levels of these metals in groundwater have 
been noted. 

Aluminum 
& Copper 

 

• No impacts on the levels of these metals in groundwater have been 
noted.  Natural background and Phase 0/Phase 1 data for these two 
metal cations were usually below the laboratory detection limits. 

 
5.4.2.2 Organic Parameters 
During the 1996-2000 review period, levels of tannins and lignins in groundwater beneath the 
landfill have been almost identical to those found in background wells.  Therefore COD was 
plotted to provide a way to determine relative trends in time and impact from the landfill 
versus natural background.  Figure L-8 is a plot of COD. 

FIGURE L-8:  GROUNDWATER COD 1996-2000
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As seen in Figure L-8, the natural background level of COD in groundwater (from GW-3 and 
GW-6) appears to average 1 to 5 mg/L with a few results near 10 mg/L.  The GW-4 wells at 
the inactive site have recorded COD values close to background levels with occasional results 
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exceeding 10 mg/L.  The 4 metre depth GW-4 well had one high reading of 60 mg/L and the 
11 metre depth well exceeded 30 mg/L.  COD data from GW-4 appears to indicate that Phase 
0 groundwater organic quality has improved since the site was reclaimed. 

Results from the GW-5 wells indicate that some organic contamination may be occurring from 
the current landfill operations.  COD values here range from approximately 5 to 10 mg/L 
compared to 1 to 5 mg/L in background wells. 

5.5 EXPANSION STUDIES AND DESIGN 

The current landfill at Phase 1 is forecasted to close and be reclaimed in 2003 or 2004, at 
which time land-filling is to begin in Phase 2, immediately adjacent to Phase 1 (see Figure L-
2).  Phase 2 is also up-gradient to Phase 1.  

The operation plan for Phase 2 outlines a total waste volume of 800 000 m3 to be deposited 
over a 30 year period at a compacted  rate of approximately 25,000 m3/year.  This is consistent 
with the current compacted volume filling rate. 

Preliminary design studies envisage this area to be filled and covered in nine stages.  WLAP 
has required the mill to undertake a hydro-geological study of the area prior to any disposal 
taking place and to submit a landfill design and operation plan, a proposal for a groundwater 
monitoring and plans for leachate collection, treatment and monitoring works. 

To date, the mill has commissioned several studies for Phase 2. The studies were carried out 
by AGRA Earth and Environmental Limited and Associated Engineering and have produced 
the following reports: 

• Water Balance Study Interim Report (March 1996) by AGRA Earth & Environmental 
Limited. 

• A Hydro-geological Investigation Report (November 1996) by AGRA Earth & 
Environmental Limited. 

• A letter-report from Dr. David Forgie of Associated Engineering (November 2000). 

The purpose of these two studies was to: 

• Undertake a water balance study to confirm the fate of the precipitation at the landfill. 
• Perform hydro-geological investigations and obtain baseline data on the local 

groundwater regime which included installing several groundwater observation wells 
in Phase 2. 

• Characterize the local surface hydrology for the design of runoff and leachate control 
structures which included acquiring precipitation data by installing rain gauges (five 
manual rain and one tipping bucket) and setting up a flow monitoring station on the 
principal natural surface drainage run (called Site S-9 in Figure L-2).  The flow 
monitoring station includes a V-notch weir with a pressure transducer and electronic 
data logger to continuously measure and record flow. 

Data from the water balance study confirmed that 85% of precipitation flows off the site as 
surface drainage while 15% infiltrates into the subsurface.  The data in the second report is 
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being used to design the layout, sequencing of refuse deposition, land grading, surface water 
diversion structures and leachate collection/treatment. 

The last report summarized the design work carried out at Phase 2 by AGRA and Associated 
Engineering as of November 2000.  This included preliminary design drawings and plans for 
the leachate collection/treatment system and the operation plan of sequencing the deposit of 
refuse and reclamation as well as the projected life span of Phase 2 discussed above.  
Computer modelling plots of topography development as Phase 2 is filled were also included. 

The design for leachate management includes a combination of engineered settling ponds and 
surface water diversion ditches combined with natural topographic features.  Effluent from 
each settling pond will flow through an enclosed pipe and the ponds will be equipped with 
emergency overflow spillways.  The need for additional leachate treatment ponds will be 
determined as Phase 2 develops over the next decade.  Effluent from Phase 2 leachate ponds 
will flow into the Leachate/Collison Creek system as the current settling ponds in Phase 0 and 
1 are now doing. 

According to Associated Engineering’s design, Phase 2 is to be filled from east to west (i.e., 
from uphill to downhill) to maximize the shedding and diversion of clean runoff from the 
higher elevations. 

Site work to date on Phase 2 has included the installation of “French drains” to improve 
runoff, the removal of standing water on the east side of the site, road grading and surveying 
and staking/flagging of property boundaries. 

5.6 COMPOST OPERATION AT PHASE 0 

West Isle Resources Renewal Ltd. currently leases a site at the land-fill, called Phase 0, from 
NorskeCanada to compost blended fish processing waste and wood-waste to form a soil 
amendment product.  In 1996, WLAP sent a letter of support to West Isle Resources Renewal 
Ltd. of Port Alberni for the operation of a composting operation on land owned and leased by 
the mill for a one year trial period.  West Isle has been allowed by WLAP to continue 
operating since that time.   

After the pulp and paper mill ceased disposing of refuse at this Phase in 1988, reclamation 
work, including capping and seeding, was undertaken and completed in 1990.  Phase 0 
remained inactive until 1996.  From 1996 to 1998, dry-land sort and sawmill wood waste was 
brought here for separation from the inert fines before being used as hog fuel at the mill (After 
1998, wood waste separation was carried out at-source.).   

Although the compost operation is not associated with the mill’s landfill operation, the mill 
maintains the settling pond receiving drainage from this site and waste deposited by the mill 
remains on site.   

The majority of fish processing waste originates from the Port Fish Plant in Port Alberni, 
while local mills supply wood chips and sawdust.  The operation occupies approximately 1/3 
of the 2.2 ha site.  The land is covered with about 0.9 m of local soil mixed in with scattered 
wood chips/debris.  A large log blocks the entrance to the site when it is not operating. 
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WLAP carried out detailed site inspections (which were not part of this audit) in July, 1999 
and in the early spring of 2001 to see how the operation would fare under the draft compost 
regulation.  As a result, West Isle was instructed to undertake compost sampling and analysis, 
which was done in May, 2001.  The soil analysis did not indicate any environmental problems.  
The operation was, however, advised to carry out upgrades to achieve compliance with the 
draft regulation.  No environmental problems or impacts are apparent as a result of the 
composting operation.   
WLAP has concluded that a net environmental and economic benefit is achieved by: 

• Reducing waste stream volumes to landfills. 
• Creating a useful, commercially viable product. 

As part of this audit the site was again inspected in June, 2001.  The site appeared to be 
operated in an orderly manner.  No odour was experienced and there was no evidence of birds 
or other wildlife being attracted to the site.   

5.7 CONCLUSIONS 

The audit indicates that the mill is in compliance with its refuse permit and all related 
provincial and federal regulations.  Except for part of Phase 0, where the composting operation 
is situated, reclamation efforts appear to be progressing well. 

Increased levels of some parameters that have been detected in both the ground and surface 
water can be attributed to the landfill; however, reclamation efforts in the area appear to be 
benefiting local water quality because no upward trends in levels have been observed and 
some parameters have decreased to or near natural background levels at the decommissioned 
reclaimed site (Phase 0).   

The audit indicates that the mill to have been successful in reducing its solid waste volumes, 
allowing the current landfill phase to last 2 to 3 years beyond the original projected 
completion date.  This reduction has been brought about by the segregation of wastes for 
recycling or reuse (including the combustible fraction of wood waste), and improved boiler 
efficiency. 

The mill continues to work on reducing the volume of waste sent to the landfill, and is 
preparing an educational video for contract personnel on segregation and recycling. 

5.8 RECOMMENDATIONS 

• Continue with efforts to reduce waste volumes being sent to the landfill with support 
from WLAP. 
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6 EMERGENCY CONTINGENCY PLANNING AND RESPONSE 

6.1 INTRODUCTION 

The protection of human health and safety and the environment are complementary activities.  
This section discusses the mill’s attempts to incorporate preventative measures in its daily 
operations and the ability to respond to accidental or unusual discharges. 

6.2 HAZARDOUS MATERIALS AND SPECIAL WASTES 

A variety of hazardous materials and special wastes are used by the mill either directly or 
indirectly in its operations.  These materials must be safely handled and stored.  Special wastes 
are dangerous goods that are no longer used for their original purpose, including those 
intended for recycle treatment or disposal (See the Special Waste Regulation for full 
description.).  

The management of hazardous materials and special waste must be conducted in compliance 
with the Special Waste Regulation, the British Columbia Fire Code and the Transportation of 
Dangerous Goods Regulation.  Hazardous materials and special wastes must be stored in areas 
protected from traffic and weather, and equipped with spill containment facilities and spill 
response materials.  Except for the storage of flammable or combustible liquids, there is no 
regulation to specify the volume of emergency spill containment.  The Fire Code requires the 
storage of flammable/combustible liquids to have a spill containment volume equal to 110% 
of the storage capacity.  For the storage of other hazardous liquids, a 110% spill volume has 
been adopted as the accepted practice in British Columbia.  A Material Safety Data Sheet 
(MSDS) which provides specific information regarding hazards and clean-up protocol is 
required in all areas where hazardous materials are stored or used.  This audit found the mill to 
be fulfilling these requirements. 

6.2.1 Hazardous Materials 

Most of the hazardous materials at this mill are corrosive, oxidizing or flammable products. 

6.2.1.1 Corrosives 
Corrosive chemicals are either transported to or generated at the mill.  Examples of corrosive 
chemicals are sulphur dioxide, sulphuric acid, caustic soda and borol. 

Sulphur Dioxide 
Sulphur dioxide (SO2) gas is used extensively in the pulping and bleaching processes.  A 200-
tonne storage tank with a 20 mm thick wall is used to store this gas under pressure.  This tank 
is filled twice a week. 

The mill has several uses for SO2.  It is combined with caustic soda (sodium hydroxide, 
NaOH) to make solutions of sodium sulphite (Na2SO3) and sodium bisulphite (NaHSO3) 
which are used in the CTMP pulping and bleaching processes.  Because SO2 can be released 
from the pressurized vessels used in the pulping process, these vessels are equipped with 
scrubbers.  Sulphur dioxide is also blended with water to produce sulphurous acid (H2SO3).  
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Sulphurous acid, used for pH neutralization in the CTMP and bleach plants, is stored at a 
concentration of 1 % in an 8000-litre tank.  Vents on this tank are also equipped with an SO2 
scrubber. 

Some computer modelling has been done by the mill to characterize the potential dispersion of 
this gas from leaks at the mill, and SO2 sensor alarms are located throughout the mill site.   

Sodium Hydroxide 
Sodium hydroxide, or caustic soda, is used in the bleaching process and as a neutralizing agent 
in effluent treatment.  One to three loads of liquid caustic are delivered by tanker truck every 
week and stored in a 265,000 litre storage tank.  The material is then transferred to a second 
tank and diluted to a 10 % concentration.  Both storage tanks are protected from precipitation 
and traffic and are equipped with at least 110% spill containment. 

Borol 
Borol, which is used in the CTMP process, is stored in an 115,000 litre tank.  The storage area 
for this proprietary, highly alkaline chemical is equipped with at least 110% spill containment 
capacity. 

Sulphuric Acid 
Sulphuric acid, (H2SO4), is periodically used to neutralize the final effluent and is stored in a 
30 tonne tank located near the wastewater treatment plant.  The tank is filled from a truck 
twice per month, is protected from traffic and has 110% spill containment capacity. 

6.2.1.2 Oxidizing Liquids/Hydrogen Peroxide 
Hydrogen peroxide (H2O2), used to bleach pulp, is the only oxidizing chemical used at the 
mill.  Oxidizing chemicals are corrosive and can lead to explosions and/or fires. 

Hydrogen peroxide is stored in two 30,000 litre tanks located near the mill entrance.  The 
tanks are filled every two weeks.  The chemical arrives at the mill at 70 % concentration and is 
diluted to 50% during the transfer process.  The area where the tanks are situated is barricaded 
from traffic by a concrete spill containment of 110% capacity. 

6.2.1.3 Flammable/Combustible Liquids 
Flammable and combustible liquids are used in large quantities at the mill and they include 
petroleum based products such as diesel, gasoline and kerosene. 

Petroleum Based Fuels 
At the time of the audit, there are two stations used for dispensing diesel-fuel to mobile 
equipment.  The tank capacities are 4,000 and 6,000 litres and they are located at the hog fuel 
area and near the secondary clarifiers.  Both sites are protected from precipitation and traffic 
and have a concrete retention wall that provides a minimum of 110% enclosed volume for 
spills.  This enclosed volume is provided by a double-wall on each tank. An underground, 
4,000-litre gasoline tank at the mill is covered by an awning and protected from traffic.  This 
tank, however, has no containment area or double-wall protection in the event of leakage or a 
spill. 
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These diesel and gasoline storage tanks will be decommissioned when the fuel they contain 
has been used, which is expected to occur near the end of 2001.  At that time the mill will use 
the new diesel and gasoline storage facility that is now in place.  The new facility has a three 
compartment, 11,000 litre tank that will contain marked diesel, clear diesel and gasoline.  It is 
equipped with appropriate spill protection and containment. 

Kerosene 
There is a 2,000-litre double-walled kerosene storage tank at the mill which is protected from 
traffic.  The double wall cavity provides the appropriate spill containment capacity.  Kerosene 
is used to clean the paper machines. 

6.2.2 Special Waste Management 

Examples of special waste generated by the mill are used oil, antifreeze, solvents, and waste 
asbestos and batteries.  Waste which may have contained PCB, such as transformers and light 
ballasts, have been collected and stored at the mill site in the past.  All of this stored PCB 
material was removed in 1994.  With respect to special waste that is currently stored, 
transported and disposed of by the mill, the audit determined that the mill was in compliance 
with the Special Waste Regulations.  For storage purposes, the mill holds a BC Generator 
Number for waste oil, asbestos, flammable liquids and waste oil filters/pads.  Other special 
wastes are generated by the mill but do not require registration because the volumes generated 
over a 30 day-period are below the minimum amounts and are therefore exempted from this 
requirement. 

The mill also complies with regulations regarding the transport and disposal of special waste 
by ensuring that only licensed haulers remove the waste and that it is transported to a 
legitimate recycling or disposal depot. 

Currently, a contractor from Port Alberni removes waste oil, filters and antifreeze from the 
mill.  Waste oil is collected and stored in a designated area with spill containment equal to 
approximately 200 % of the volume of the storage tank.  Approximately 5000 litres of waste 
oil per month is transported to the Mohawk recycling facility. 

Waste flammable liquids are stored at the mill’s paint shop and include unused paint and used 
solvents such as toluene, lacquer, kerosene, varsol and acetone.  Licensed companies remove 
these wastes from the mill site annually. 

Old instrument manometers and thermometers containing waste mercury are removed from 
the site by a special waste management company. 

Asbestos is disposed of at the landfill in an approved manner, as described in Section 6 of this 
report. 

All spent batteries are stored in a central location and then sent to a recycling facility. 
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6.3 REPORTING, CONTINGENCY PLANNING AND RESPONSE PREPAREDNESS 

6.3.1 

6.3.2 

Provincial Emergency Program Reporting  

Under the Spill Reporting Regulation, the mill must report significant spills to the Emergency 
Coordination Centre of the Provincial Emergency Program (PEP).  Because of federal 
regulations, the mill must also file an Out of the Normal Course of Events Report to 
Environment Canada and to WLAP regarding spills to the environment or to the effluent 
treatment system. 

The mill has its own response capacity.  In addition, the Environmental Safety Unit of 
WLAP’s Vancouver Island Region is equipped with spill containment materials and expertise 
and is one of several provincial agencies that immediately receive PEP reports of spills.   

As part of this audit, PEP reports filed since 1995 were reviewed for appropriate prevention 
and response.  It was found that the majority of the reports dealt with incidents that were 
minor in nature, or were not required to be reported by the Spill Reporting Regulations (i.e., 
spilled to the effluent treatment system instead of to the environment). 

This audit identified two PEP reports of significance on file.  One referred to an incident in 
March 1999 involving an accidental release of wastewater into the Somass River during a 
maintenance shutdown of the primary clarifier.  The company response was a modification of 
the primary clarifier shutdown procedures and high-level alarm system and the redirection of 
storm-water runoff into the effluent treatment plant.  The other, related to an effluent release 
during a total mill power failure during August 1999.  The ministry laid charges over the 
August release and the company was convicted in September 2002. 

Emergency Contingency Planning 

The provincial and federal governments require pulp mills to undertake emergency 
contingency planning.  The mill has also developed its own set of policies and procedures as 
well as a comprehensive emergency response manual which is discussed further below.  In 
addition, the federal government requires that all mills in Canada produce an annually updated 
emergency response plan. 

After a major release of chlorine dioxide gas (ClO2) at the pulp and paper mill in Powell River 
in October 1994, the forest industry was instructed by WLAP to set up a task force to conduct 
an investigation and submit a report for all mills in the province.  This report, entitled B.C. 
Pulp Industry Spill Prevention and Response Program was submitted in May 1995.  WLAP 
and Environment Canada accepted 11 recommendations from this report, part of which 
required mills to do the following: 

• Undertake a risk assessment.  
• Develop an emergency response plan. 
• Coordinate plans and actions with local governments. 
• Conduct emergency response drills for most probable incidents. 
• Maintain incident tracking. 
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Risk assessments were required on various chemicals used in pulping processes, including 
hydrogen peroxide, sulphur dioxide and sulphuric acid.  In 1996, each mill in the province was 
given a list of tasks to fulfil with respect to the B. C. Pulp Industry, Spill Prevention and 
Response Program.   

As part of its response to the task force investigation, the mill retained Bovar Environmental to 
conduct a risk analysis and which became the basis for an April 1996, a comprehensive 
emergency contingency plan manual.  The primary goal is to minimize the hazards and 
impacts of operations on the surrounding area from man-made or natural incidents.  The key 
areas addressed in the plan are communications, emergency procedures for chemical and 
natural disasters (i.e., fires, explosions, hazardous spills, gas releases, earthquakes, tsunamis, 
etc.) and personnel evacuation plans.  The manual is reviewed quarterly by the company for 
continual improvement.  Copies of the current version, dated April 2001, are located in several 
locations in the mill. 

The Port Alberni mill was checked in 1996 by WLAP for compliance with the required risk 
assessment and again in 2001 as part of this audit.  The mill was found to have completed all 
of the necessary recommendations.   

6.3.3 Preparedness 

The audit indicated that the mill to has adequate staffing, training; equipment and faculties in 
place.  

6.3.3.1 Staffing and Training 
The mill has an emergency team consisting of fifty staff members and their responsibilities 
include emergency response, fire fighting and first aid.  The majority of the team members are 
employed as plant protection officers (security guards).  At least 12 team members are on shift 
at any time.  The Safety and Emergency Coordinator is responsible for this team and the 
Environmental and Laboratory Supervisor provides a technical advisory role. 

Environmental emergency training consists of an initial four-day course and an annual two-
day refresher course.  The Port Alberni mill also has a partnership with other pulp and paper 
mills to provide specialized and advanced training once or twice per year.  In addition, all 
visitors and contractors have to view a safety video and pass a written quiz before entering the 
mill. 

6.3.3.2 Equipment and Facilities 
Most of the emergency response equipment and supplies are kept at the emergency command 
centre located in the mill fire hall adjacent to the guardhouse.  The centre houses the 
emergency response truck, fire truck and ambulance.  The audit inspection found the response 
truck contains protective suits, emergency breathing apparatus, boots, gloves, 
plugging/patching materials, ventilation fan, absorbent pads, booms, decontamination 
equipment, adsorbent powders and various tools to respond to spills or leaks involving 
petroleum products, hazardous liquid chemicals and waste solvents. 
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6.4 CONCLUSIONS AND RECOMMENDATIONS 

In general, the mill was found to satisfy requirements for human health/safety and 
environmental emergency prevention.  Appropriate plans and equipment are in place and 
related documentation and records are continually updated. 

The mill was found to have an unsatisfactory gasoline storage facility on site and has 
subsequently installed a new secure storage facility with the appropriate environmental 
protection to replace both the gasoline tank and the two existing diesel fuel tanks.  The old 
facilities have been decommissioned and removed. 

The audit determined that it was desirable to undertake additional computer modelling to 
investigate the effects of a worst case release of SO2 gas.   

It is recommended that the mill:  
• conduct a computer modelling exercise to examine the effects of a major SO2 

discharge on the surrounding community 
• If a significant risk to human safety is determined to exist, either an appropriate 

response plan should be developed by the mill and the community, and NorskeCanada 
should plan measures to reduce or eliminate SO2 storage at the mill. 

 

7 CONCLUSIONS 

7.1 EFFLUENT MANAGEMENT 

Since 1993, substantial improvements have been made to the effluent quality with the 
installation of the activated sludge plant and the shut-down of the Kraft mill.  The effluent 
discharged from the mill has been consistently in compliance with its permit with respect to 
volume, pH, toxicity, TSS and BOD5 limits.   

As a direct result of improvements in mill effluent quality, the ecological vitality of the 
Alberni Inlet marine environment has shown substantial improvement as follows: 

• Most indices of ecological integrity are nearing background levels. 
• Pollution sensitive invertebrate species are increasing in numbers. 
• Water clarity has improved. 
• Mussel beds have become larger and seasonal algae are more abundant. 

 
Other improvements include: 

• The mill’s environmental laboratory, which analyzes according to permit requirements 
for BOD5, TSS and pH, was found to be performing satisfactorily. 

• Upgrades have been undertaken to:  
o minimize the risk of a power failure of both the external supply and the steam 

generator driven by the mill’s boilers 
o subsequently contain effluent in the event of such a failure.   
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• A compacted earth/aggregate berm was constructed around the aerated lagoon lift 
station to contain overflow or flood. 

• The ability to reduce water usage has substantially increased (with consequent 
reductions in waste-water requiring treatment). 

• Two untreated flows into Dry Creek and the Somass River have been eliminated by 
diverting these flows to the effluent treatment system except during extreme 
precipitation events or excessive flows due to mechanical failure.   

 
7.2 AIR EMISSIONS MANAGEMENT 

The mill is operating well within compliance of its air permit.  Particulate loads to the 
atmosphere and ambient levels of particulate have decreased following: 

• The conversion of the hog-fuel boiler to a more efficient fluidized bed burner in 1997 
• The installation of carbon monoxide and opacity meters at the steam plant stack 
• The addition of a tire derived fuel (TDF) supplement which has helped the hog-fuel 

boiler to operate more efficiently. 
 

Ambient particulate monitoring technology has confirmed improvements in local air quality. 

The stack test witnessed in this audit confirmed that correct sampling procedures and loading 
calculations are being used. 
 
7.3 SOLID WASTE MANAGEMENT 

The mill is in compliance with its refuse disposal permit and reductions in solid waste 
volumes have allowed the current landfill phase to last an additional 2 to 3 years.  The 
reductions have been achieved by: 

• The segregation of wastes for recycling or reuse 
• The segregation of more of the combustible fraction of wood waste 
• Improvements in boiler efficiency. 

The mill continues to work on reducing the volume of waste sent to the landfill, and is 
preparing an educational video for contract personnel to enhance their knowledge on 
segregation and recycling of waste. 

No significant degradation of the local land and water resources has been observed as a result 
of land-filling operations.  Increased levels of some parameters have occurred in both the 
ground and surface water that can be attributed to the landfill; however, refuse covering and 
reclamation efforts appear to be benefiting local water quality because no upward trends in 
levels have been observed and some parameters have decreased to or near natural background 
levels at the decommissioned reclaimed site (Phase 0).   
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7.4 EMERGENCY CONTINGENCY PLANNING AND RESPONSE 

In general, the mill was found to satisfy requirements for the prevention of emergency events 
that could impact human health/safety and the environment.  Appropriate plans are in place 
and related documentation and records have been continually updated. 

The unsatisfactory gasoline storage facility on site has been replaced by a new secure storage 
facility with the appropriate environmental protection to replace both the gasoline tank and the 
two existing diesel fuel tanks. 

The audit determined that it was desirable to undertake additional computer modelling to 
investigate the effects of a worst-case release of SO2 gas. 

 

8 RECOMMENDATIONS 

It is recommended that: 

• The storm water diversion near Dry Creek should be upgraded to include 
instrumentation with flow measurement and an indicator to alert the operator when 
discharges to Dry Creek are occurring. 

An upgrade to the Dry Creek effluent pump station has been initiated and is scheduled 
for completion by the end of 2002. 

• Computer modelling on the effects of a major SO2 discharge to the surrounding 
community should be carried out by the NorskeCanada.   

• If a significant risk to human safety is determined to exist, an appropriate response 
plan should be developed by the company and the community, and the company 
should continue efforts to reduce or eliminate SO2 storage at the mill. 

• The effluent permit should be reviewed and changes made, if necessary, to reflect the 
results of the study requested by WLAP on the influent and treatment efficiency of the 
aerated lagoon. 
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