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Technical Assessment: Brown’s Bay Packing Company, Major Permit Amendment Application

Executive Summary
Brown’s Bay Packing Company (BBPC) operates a fish processing plant in Brown Bay,
approximately 15 km north of Campbell River. The plant receives farmed Atlantic Salmon, and
produces a head-on eviscerated product that is packaged on ice in Styrofoam boxes. The plant
has been in operation since 1989, when the annual production was 1.2 million kilograms. The
plant’s processing capability has peaked at over 14.5 million kilograms per year, offers full time
employment to 45 individuals, and provides an indispensable service to BC’s valuable salmon
farming industry. Since 2008, annual production has been less than 9 million kilograms. A
similar annual production is projected for the next five years, during which the plant will be
processing about three days per week.
The facility discharges treated effluent under Permit PE-8124, which was originally issued in the
name of J.W. Timber Co. Ltd., but was transferred to BBPC in April, 2010. The plant is located
on four parcels of Crown Land, which are leased to Brown’s Bay Resort Holdings Ltd. and
subleased to BBPC. The outfall discharges to Brown Bay.
In addition to the growth in fish processing capacity achieved over the past two decades,
improvements have been incorporated into the waste water collection system that serve to protect
the natural environment of the bay and surrounding waters. These improvements have resulted
in achieving practically complete collection, treatment, and deepwater dispersion of process
waste water as well as bloodwater from the holds of the transport boats.
The existing permit allows for the discharge of 28m3/day of fine screened fish processing
effluent plus typical septic tank effluent. The permit also specifies the authorized works and
outfall location.
The following amendments to the discharge permit are requested:
1. The permitted daily discharge rate be increased from 28 m3/d to 600 m3/d
2. The domestic sewage works described in the permit be changed from two septic tanks to a
single 23 m3 tank to reflect the installation
3. The outfall termination location described in the permit be changed from 30m from and 15m
below mean low water to 100m from and 25m below mean low water to reflect the
installation.
BBPC acknowledges that a major permit amendment will also require that the permit be brought
up to current standards, which will increase the effluent monitoring, environmental monitoring
and reporting requirements.
Effluent quality criteria used in this report were determined based on a previous draft permit, the
recent permit issued to Walcan Seafood Ltd., provincial water quality guidelines, and median
lethal dose concentrations (LC50) where existing guidelines do not exist. Effluent quality
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parameters discussed in this technical assessment include 5 Day Biological Oxygen Demand
(BOD), Total Suspended Solids (TSS), pH, ammonia/nitrite/nitrate, fecal coliforms, total and
free chlorine, sodium sulfate (used for dechlorination), and the constituents of the three cleaning
and disinfection agents used at the facility (Rough Rider II, Savall, and Oxygentle).
All the processing effluent parameter concentrations specified in the draft permit are greater
than, or encompass the range of, empirical data collected between 2008 and 2011. Data for the
domestic sewage concentrations were not available; the Sewerage System Standard Practices
Manual was used to estimate BOD and TSS concentrations leaving the plant’s septic tank. TSS
will be below the concentration specified in the draft permit, but the estimated BOD
concentration (140 mg/l) is slightly higher than the value in the draft permit (130 mg/l).
Provincial water quality guidelines are in place for free chlorine and nitrogenous compounds.
The treatment system disinfects using chlorine, and then dechlorinates to reduce total chlorine
concentration to 0.01 mg/l, which is below the controlled intermittent exposure concentration (5
minute duration) stated in the provincial guideline, and in exceeds the requirements of the
Municipal Wastewater Regulation. Provincial guidelines set acute exposure concentration for
ammonia; acute exposure concentrations for nitrite and nitrate are not proposed due to their
relatively low toxicity in seawater. The maximum concentration of ammonia recorded between
2008 and 2011 is well below the acute concentration in the guideline.
Effluent quality criteria for sodium sulfate and the three cleaning agents were determined by
comparison to reported values of LC50 for each of the chemical components. For all the
constituents, the maximum estimated concentration of undiluted effluent was below any LC50
found in the literature.
Four dive inspections have been conducted on the outfall since 2003. The surveys did not
identify any signs of particulate accumulation, biomat formation, or anoxic conditions;
biodiversity and density was typical of other shallow bays in high current channel environments.
Impact at the discharge site has been negligible. The biological survey in 2009 indicated that
there may have been some eelgrass loss relative to the previous survey in 2006; the 2010 survey
included quantification of eelgrass density, and will form a baseline to determine if eelgrass loss
is occurring. The 2010 survey also collected data on receiving environment conditions that will
be used as a baseline for the proposed environmental monitoring program.
The greatest risk identified by this report would be the discharge of chlorinated water to the bay.
Due to the relative buoyancy of the effluent in seawater, the rising plume could have an acute
impact on finfish or marine mammals in the vicinity above the outfall diffusers. This risk is
mitigated by weekly calibration of the ORP sensor (used to determine chlorine residual), staff
training, controller safety functions, and regular monitoring.
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1. Introduction
1.1. Background
Brown’s Bay Packing Company Ltd. operates a fish processing plant located at Brown Bay,
approximately 15km north of Campbell River, 4km north of Seymour Narrows in Discovery
Passage. The processing plant discharges effluent under Permit Number 8124. The permit was
originally issued to J.W. Timber Co. Ltd. in 1989, but a minor amendment to transfer the permit
to BBPC was approved in April, 2010. It is included in Appendix A.
The existing permit allows for discharge of up to 28m3/d of fine screened fish processing effluent
plus typical septic tank effluent. Authorized works include coarse floor drains, a sump, a
Rotostrainer for process wastewater, two septic tanks (2.1 m3 and 2.9 m3) for domestic sewage,
and a common outfall terminating 30m from and 15m below mean low water. In addition to
these works, a manually controlled chlorination/dechlorination disinfection system was installed
in 2003, and upgraded to automatic control in 2009; many of the components were replaced in
2011. Currently, all the evisceration plant effluent and transport boat hold water is fine screened
to 500 microns prior to discharge to the bay.
The company continues to upgrade the wastewater system, and has taken measures to ensure
complete collection and treatment of all the water used to transport the salmon from the farm
sites to the processing plant.
The plant has grown significantly since 1989; the annual production has increased from 1,200
tonnes to a peak of 14,500 tonnes, and the next five years of production are projected at 7,000
tonnes. The volume of effluent has increased over this period to average about 300m3/d on
processing days, with peak daily discharges potentially greater than 500 m3. During the next five
years, it is anticipated that the plant will be processing three days per week.
This technical assessment has been prepared as a component of an application for a major
amendment to Permit 8124. The application requests that the following conditions be changed:
1. The permitted daily discharge rate be increased from 28 m3/d to 600 m3/d
2. The domestic sewage works described in the permit be changed from two septic tanks to a
single 23 m3 tank to reflect the installation
3. The outfall termination location described in the permit be changed from 30m from and 15m
below mean low water to 100m from and 25m below mean low water to reflect the
installation.
In 1998, BBPC requested an increase in the allowable daily discharge. Although a draft permit
was presented to the company, the request was withdrawn in 2006; the draft permit is included in
Appendix B. The draft permit is similar in content to a permit issued to Walcan Industries in
Aquarius Engineering, Box20073, Station A, Campbell River, BC, V0R 1S0, aquarius.eng@telus.net
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2007. For the purposes of this Technical Assessment, it has been assumed that the potential
permit amendment will include requirements similar to those in the draft permit.
1.2. Company Overview
Legal Name:
Incorporation Number:
Previous Company Name:
Incorporation Date:
Registered Address:
Local Address:
Contact Person:
Phone Number:
Email Address:

Brown’s Bay Packing Company Ltd.
BC0264186
Millerd Packing Ltd. (Changed on September 27, 1988)
May 18, 1983
1900 1040 W. Georgia Street, Vancouver, BC, V6E 4H3
15007 Brown Bay Road, Campbell River, BC, V9H 1N9
Teresa Robinson, Administration and Regulations Manager
(250) 287-7200
teresa@brownsbaypacking.com

1.3. Property Description
A map showing the general location of Brown’s Bay is illustrated in Figure 1.1. Access is via
Highway 19, and Browns’ Bay Road.

Brown’s Bay
Quadra Island

Campbell River

Figure 1.1 Map showing location of Brown’s Bay.

The processing plant and ancillary facilities are located on four parcels of Crown Land. All are
leased to Brown’s Bay Resort Holdings Inc. and are subleased to Brown’s Bay Packing
Company Ltd. All four properties are located on Lot 1150, Sayward District.
Aquarius Engineering, Box20073, Station A, Campbell River, BC, V0R 1S0, aquarius.eng@telus.net
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The two water leases include District Lot 1655 (Crown Land File #1404327) on which the wharf
and administration building/shop are supported on piles, and District Lot 1693 (Crown Land File
#1409124) on which the processing plant is supported on piles. The seaward end of the Lots are
approximately 20m deep, the seabed slopes steeply towards shore, then starts to level out at a
depth of about 3m. The intertidal zone is a gently sloping gravel beach.
The two land leases include District Lot 1664 (Crown Land File #1403960) on which the
wastewater treatment system and generator are located, and District Lot 1692 (Crown Land File
#1409121) on which the ice plant and truck loading area are located. The flat seaward portions
of both lots are covered almost entirely with impermeable surface (asphalt and concrete); a steep
bluff at the inland end of the properties forms a natural barrier.

DL1664
DL1692

DL1655

DL1693
BB Road

Breakwater
BB
Resort

BROWNS

Dock

BAY

Figure 1.2 Lease properties on which BBPC is located.

Aquarius Engineering, Box20073, Station A, Campbell River, BC, V0R 1S0, aquarius.eng@telus.net

3

Technical Assessment: Brown’s Bay Packing Company, Major Permit Amendment Application

1.4. Facility Layout
The facility’s outfall location is illustrated in Figure 1.3. The outfall originates from the
wastewater treatment system, located on DL1664, runs along the northwest side of the property,
through DL1655, and terminates in the bay between the private dock, owned by Brown’s Bay
Resort, and the floating breakwater. The outfall is constructed of 8” HDPE pipe with concrete
collars, and terminates approximately 100m from shore on a bearing of 142° from the west
corner of DL1664 at a depth of 28m (Canadian Hydrographic Service Chart datum).

Figure 1.3 Location of facility outfall.

The site layout is shown in Figure 1.4. More detailed drawings of the site and wastewater
treatment system are contained in Appendix C. The transport boat offloads at the dock indicated
in the figure. The fish are separated from bloodwater in the dewatering area; the fish are
conveyed to the evisceration plant, whereas the bloodwater is pumped to the WWTP through the
plumbing indicated by the red line. Wastewater from the evisceration plant, the packing plant,
and wharf is collected, through gravity drain lines, into the Plant WW Sump. The wastewater is
pumped from this sump up to the WWTP through the plumbing indicated by the turquoise line.
The screening and disinfection occur in the WWTP area indicated in the figure. The outfall,
Aquarius Engineering, Box20073, Station A, Campbell River, BC, V0R 1S0, aquarius.eng@telus.net
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shown as a dark blue line, commences here and leads out to the bay. Figure 1.5 is a photograph
of the black outfall as it traverses the intertidal zone; the perpendicular white pipe is the domestic
water line.
Product and waste offal are hauled away in trailers. Access is via a Right of Way along the
shoreline to Brown’s Bay Road.

BROWN BAY

Figure 1.4 Facility layout.
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Figure 1.5 Photograph of outfall and intertidal zone.

1.5. Facility Operations
Fish arrive from the farm sites to the processing plant either by transport boat or transport truck
trailer.
Typically, a single transport boat will arrive at the floating dock adjacent to the wharf early in the
morning with its holds full of bled fish suspended in a sea water and ice slurry. In preparation,
BBPC staff will have added about 4 totes of ice and fresh water to the dewatering box; this water
is required to facilitate the first slug through the vacuum pump. Using a large vacuum pump on
the floating dock, the fish are lifted to the dewatering box located adjacent to the packing plant.
The water is recycled back to the boat as required, and the fish are conveyed into the processing
building. As offloading proceeds, less water is required on the boat, and a portion is pumped up
to the screening process. When offloading is complete, the remaining bloodwater is removed
from the boat hold, and pumped to the screen. Prior to departure, the boats are loaded with
approximately 20 tonnes of ice; this ice is used to keep the next batch of bled fish chilled as it is
moved from the farmsite to the processing plant.
Aquarius Engineering, Box20073, Station A, Campbell River, BC, V0R 1S0, aquarius.eng@telus.net
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Bled fish may also arrive at the packing plant by ground. The fish arrive in transport truck
trailers, on ice, in plastic bag lined, sealed totes. Using a lift truck with a tote tipper attachment,
the sealed totes are moved to the dewatering area before removing the lids and cutting open the
bags. The tipper then empties the fish and ice into a dewatering box. The water drains directly
into the raw water sump below the shop, and the fish are conveyed into the processing plant.
The fish are moved from the dewatering box to the processing plant using conveyors. The rate
of the offloading process varies; at times the rate is quicker than that of the automated
evisceration machines, but there are also slow periods. To buffer these surges in offloading rate,
15 to 20 totes are filled with fish and icewater early in the day, and processed during the slower
periods of offloading. Within the plant, most of the fish are fed either to one of the three
automated evisceration machines or to the hand line. A vacuum collection system captures the
offal, and progressing cavity pumps move it to a tanker trailer for offsite disposal. The process
water used in the evisceration machines drains by gravity to the wastewater sump under the shop.
Floor drains collect wash water not captured within the equipment, and direct it to the same
sump. The fish are conveyed to the packaging room, packaged on ice in Styrofoam boxes,
stacked on pallets, moved out of the building, shrink-wrapped and labeled before being loaded
on trailers for transportation to market.
Throughout the day, lift trucks may also be used to transport open totes loaded with fish or offal
around the site. The area in which open totes containing bloodwater are moved is restricted to
the wharf and the breezeway between the processing plant and the shop. As open totes are
moved, some spillage may occur. As required throughout the day, but primarily after
production, tote washing occurs on the wharf, and the entire area is sprayed down to flush
spillage off the wharf, breezeway asphalt, and other surfaces. Filtered, UV irradiated fresh water
with a chlorine residual is used for this. Roughrider II, a caustic foam solvent is used to clean
and disinfect the totes on the wharf.
Washing operations occur at the end of every processing day. Three cleaning compounds are
used to wash and disinfect surfaces at the plant: Savall (a quaternary ammonium compound),
Oxygentle (hydrogen peroxide), and Roughrider (a caustic solvent and disinfectant). Either
Savall or Oxygentle is used for disinfection on a given processing day; typically, a monthly
schedule is followed where Savall is used for three weeks, and then Oxygentle is used for a
week. A team of four individuals work concurrently, but in different areas of the plant. Two
work in the evisceration area, one in the packing area, and one in the dewatering and wharf area.
The first 3 hours of the shift entail rinsing all equipment, floors, walls, and ceilings. Most of the
particulate and blood are flushed into the wastewater sump during this period. After a thorough
fresh water wash down, Roughrider foam is applied to all the surfaces; respirators are required
when working with Roughrider, and the entire team applies the foam concurrently within their
specified areas. The areas are then rinsed. The rinse water is collected by floor and equipment
drains, and gravity flows to the sump under the shop.
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Offal from the evisceration process is combined with screenings from the wastewater treatment
process and pumped to a tanker trailer. As required, the trailer is hauled to West Coast
Reduction in Vancouver where it is rendered into value added products.
1.6. WWTP Operations
Three distinct sources of raw water are sent to the treatment system; bloodwater from the
transport boats, process water from the evisceration plant, and washwater.
Bled fish are transported to the plant from the farmsites in an icy salt water mixture. A vacuum
pump lifts the fish and bloodwater from the boat hold up to the dewatering box. In the
dewatering box, the fish are separated and conveyed into the evisceration plant, whereas the
bloodwater falls into a 4000 USGal sump. A duplex set of centrifugal pumps move the
bloodwater from this sump up to the fine screen; this red coloured water is relatively high in
BOD due to the high blood concentration.
Process water drains from the plant through equipment and floor drains into a 1000 USGal sump
located under the shop. A duplex set of self priming trash pumps lift the wastewater up to the
fine screen; this pink-tinged water is relatively high in TSS due to fine fish tissue.
After processing, the entire evisceration plant is thoroughly cleaned. This washwater also drains
into the sump under the shop and is lifted to the fine screen by the trash pumps; the water is clear
with some particulate and cleaning agents (including Rough Rider II, and either Savall or
Oxygentle). MSDSs for the cleaning agents are included in Appendix C.
Prior to disinfection, all the raw wastewater is fine screened by an internally fed rotary drum.
The screenings are mostly scales, gills, and small pieces of fish organs and tissue. The separated
solids are collected in a screenings hopper at the end of the drum and pumped to the offal trailer
for offsite disposal. The filtrate passes through the screen into the 3300 USGal sump below.
Manually controlled butterfly valves near the screen provide options of either bypassing the
screen or bypassing the disinfection system after screening. Normally, neither screening nor
disinfection will be bypassed. Bypass of the disinfection system is contrary to the requirements
of the primary fish supplier, but may be required in the event of mechanical or electrical failure,
and would be directed by management at the plant. Bypass of the screen is contrary to the
discharge permit, but could be required due to a major failure leading to raw wastewater
overflowing out of the screen; bypass would only be directed by management at the plant.
The wastewater disinfection system at the Brown’s Bay Packing Plant is designed to treat up to
1000m3/d of finely screened wastewater for Infectious Hematopoietic Necrosis Virus and other
fish pathogens. As per the World Organization for Animal Health’s recommendation (OIE,
2005), the screened wastewater is chlorinated to a concentration of 0.5mg/l free chlorine, and
contacted for 10 minutes. The process treats 40m3 batches using sodium hypochlorite. The
Aquarius Engineering, Box20073, Station A, Campbell River, BC, V0R 1S0, aquarius.eng@telus.net
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chlorine solution is metered into the contact tank until the breakpoint is detected by an ORP
sensor. After a 10 minute contact time, the effluent is dechlorinated with sodium sulfite prior to
discharge to the marine environment via an authorized outfall. The process is fully automated,
includes redundant features, and sensor activated alarms to warn the operator in the event of
system failure.
The screened wastewater is transferred from the filtrate sump to the disinfection tanks by a
duplex system of 10hp centrifugal pumps controlled by an ultrasonic transducer in the filtrate
sump. The duty pump is activated at the high level, and the standby pump is also activated if the
water level in the sump rises to the high high float switch. At low level, the pumps are
deactivated. A low low float switch acts as a redundant off for pump protection.
From the filtrate transfer pumps, the wastewater flows to one of the two contact tanks. When the
tank is full, control valves direct the screened wastewater to the other contact tank, which fills
while the contents of the first tank are disinfected, dechlorinated and discharged. Each of the
two contact tanks are fitted with dedicated chlorination/ dechlorination systems, which include a
centrifugal recirculation pump, chemical injection ports, ORP sensors and pneumatically
operated valves. A single chlorine pump and a single sulphite pump are capable of servicing
both tanks simultaneously. When a tank is 50% full, the recirculation pumps are activated. A
reciprocating diaphragm metering pump injects a 12% sodium hypochlorite stock solution into
the recirculation stream to bring the free chlorine concentration in the contact tank to 0.5mg/l.
The recirculation loop continues flowing to facilitate mixing; chlorine is injected as required to
maintain the concentration setpoint. When the tank is full, an additional 10 minutes chlorine
contact time is provided, and then sodium sulfite is injected into the recirculation stream to
dechlorinate the wastewater. The amount of chemical required is variable due to the variable
nature of the wastewater influent, and controlled on a feedback loop by an Oxidation/Reduction
Potential (ORP) probe inserted into the recirculation line. When dechlorination is complete the
recirculation loop control valves are closed, and the contact tank drain control valve is opened.
The drain valve closes when the tank is empty.
Effluent is discharged into Brown Bay via an 8” HDPE outfall. The outfall terminus is located at
a depth of 26m and approximately 100m from shore on bearing of approximately 142° from the
point at which it submerges.
Calibration between ORP and Free Chlorine concentration is an ongoing process. The operator
will record ORP readings and corresponding Free Chlorine concentrations at appropriate
intervals for both high ORP setting (corresponding to 0.5ppm free chlorine) and low ORP setting
(corresponding to 0.01 ppm total chlorine).
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2. Project Description

2.1. Overview
No major changes to the existing screening and disinfection system are proposed. The
processing capacity of the packing plant is not expected to increase significantly in the near
future. The recent improvements to the wastewater collection system have increased its
capacity, and ensure capture and treatment of all the processing effluent and transportation
bloodwater.
The permit amendment request for which this technical assessment has been prepared is
primarily to increase the allowed daily discharge rate to meet peak volumes. The secondary
reason for the request is to amend the permit to reflect discrepancies between it and the installed
works.

2.2. Implemented Process Upgrades
The processing plant will continue to operate as it has been to date. There are no plans to
increase the processing capacity of the facility.
Upgrades to the wastewater collection and treatment system were implemented in 2009. The
manual control disinfection system was converted to automatic control and monitoring. Also, in
2011, modifications were made to improve the capture of bloodwater from the dewatering area,
and process it through the fine screen and disinfection system. Much of the plumbing, and
several of the storage tanks and pumps were also upgraded during the 2011 modifications.

2.3. Facility Water Use
Figure 2.1 illustrates the inputs and outputs from the facility.

Aquarius Engineering, Box20073, Station A, Campbell River, BC, V0R 1S0, aquarius.eng@telus.net

10

Technical Assessment: Brown’s Bay Packing Company, Major Permit Amendment Application

Lake water

Water Treatment
(filtration, UV, Cl)

Process water (PW)

Ice
Transport boat

Ice Plant

SodiumHypochlorite

Sea water

Water Treatment
(filtration, UV)

Slush Totes and
Asphalt Washing

Process water

Ice

Cleaning and disinfection agents
Packaging materials

Packaging
Process

Ice &Product
Truck transport
to market

Offal Storage

Water &Offal
Truck transport
to composting

PW
WW
Transport truck

Transport boat

Fish

Dewatering Box

Evisceration
Process
Wastewater (WW)

SodiumHypochlorite

SodiumSulfite

Wastewater
Treatment

Fish

Offal

WW

Screenings
Treated
Effluent
Discharge
to Bay

Figure 2.1 Simplified facility flow diagram.

Inputs include:
1. Packaging materials. The processed fish are packed on ice in Styrofoam boxes. Several
boxes are stacked on pallets and shrinkwrapped in preparation for transport to market.
2. Lake water. The evisceration machines require fresh water to maintain cleanliness and
smooth operation. A water intake from a nearby lake supplies water to both the adjacent
resort as well as the processing plant. The water is fine filtered, irradiated (UV), and
chlorinated prior to use. Average flow on a processing day is approximately 180m3/d.
3. Sea water. Sea water is used to prepare slush totes. The intake is below the wharf, and the
water is fine filtered and passed through an ultraviolet disinfection system prior to use.
Average flow on a processing day is approximately 80m3/d.
4. Transport boat offloading. Approximately 80m3 of ice and water are unloaded with the fish.
The ice and water are separated from the fish by the dewatering box. The fish are conveyed
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to the evisceration plant. Most of the slush is recycled back to the boat as the fish are
pumped up to the top of the wharf, and is eventually pumped to the WWTP.
5. Cleaning and disinfection agents. Three chemicals are used at the facility for cleaning and
disinfection. They are all captured and passed through the treatment system prior to
discharge. The compounds are: Oxygentle (Hydrogen Peroxide), Savall (quaternary
ammonium compound), and Rough Rider II (a caustic solvent). The use of Oxygentle or
Savall is alternated; during the course of a month, Savall is used for three weeks, then
Oxygentle is used for a week. Consumption rates during a processing day are 5L of
Oxygentle or 200ml of Savall and 5L of Rough Rider II. The MSDSs can be found in
Appendix C
6. Sodium Hypochlorite. Chlorine is used as a disinfectant in both the water and wastewater
treatment systems. It is added to incoming fresh water to maintain a residual between
0.05ppm and 2ppm. Fine screened effluent is also chlorinated to maintain a concentration of
0.5ppm free chlorine for 10 minutes prior to dechlorination. The approximate consumption
rate on a processing day is 200L. The MSDS can be found in Appendix C.
7. Sodium Sulfite. The disinfected wastewater is dechlorinated prior to marine discharge with
sodium sulfite. The approximate consumption rate on a processing day is 100L. The MSDS
can be found in Appendix C.
Outputs include:
1. Product. The finished product (fish packed on ice in Styrofoam boxes on pallets) is
transported to market using trucks and refrigerated trailers. Approximately 15m3 of the
incoming fresh water leaves the plant via this route on processing days.
2. Offal. Offal from the evisceration process is combined with screenings from the wastewater
treatment process, and shipped by tanker trailer to West Coast Reduction Ltd. where it is
converted into value added products. Approximately 5m3 of the incoming fresh water leaves
the plant via this route on processing days.
3. Effluent. All process wastewater collected at the facility is passed through a 500 micron
screen and disinfected prior to discharge. Ammonia concentrations average 2.9ppm, and are
consistently less than 6ppm. TSS concentrations average 265ppm, and are consistently
below 600ppm. BOD5 concentrations average about 1000ppm. Approximately 140m3 of the
incoming fresh water leaves the plant via this route on processing days. The remainder of the
300m3 of effluent discharged on a processing day consists of treated seawater and bloodwater
from the transport boats.
4. Transport boat. The transport boat is loaded with fresh ice prior to departure. The ice is sent
to the farm sites and kept on board to chill the next load of fish while it is brought to the
packing plant. Approximately 20m3/d of the incoming fresh water leaves the plant via this
route on processing days.
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3. Management Systems

3.1. Statuory Requirements
The Canadian Food Inspection Agency is the federal body that sets the standards to which fish
processing plants must adhere to protect the health of consumers. The CFIA has developed the
Quality Management Program, “a fish inspection and control system that includes procedures,
inspections and records, for the purpose of verifying and documenting the processing of fish and
the safety and quality of fish processed in and exported from Canada” (CFIA, 2011). All
federally registered fish processing plants, including Brown’s Bay Packing Company, are
required to adhere to the QMP under the Fish Inspection Regulations. Other legislation
governing the processing operations includes the Fish Inspection Act, Food and Drugs Act, Food
and Drug Regulations, Consumer Packaging and Labeling Act, and Consumer Packaging and
Labeling Regulations.
Wastewater discharge from the plant is regulated by the Waste Discharge Regulation
(Environmental Management Act). In this Regulation, fish processing is defined as a “prescribed
industry”; it is included in Schedule 2 of the Regulation, and can be considered a medium risk
activity. Discharge authorization is required if a Code of Practice has not been developed. A
Code of Practice is being developed, but has not yet been finalized.
3.2. Industry Requirements
The fish processing industry is working towards the development of Best Management Practices
for the treatment and discharge of effluent. At this stage some of the likely parameters that will
be used to quantify processing effluent include total suspended solids, ammonia, and pH.
Depending on the method of final discharge (eg. discharge to lakes or streams or ground),
limiting additional parameters such as BOD5, total phosphorous, and total nitrogen may also be
appropriate. In addition to these parameters, the industry is moving toward disinfection of
effluent to reduce the risks associated with proliferation of fish pathogens including IHNV,
BKD, ISA and IPN. Although a broad range of technologies and systems are available to
achieve the target effluent quality, a process train that is prevalent in the existing literature
includes coarse particulate removal, fine particulate removal, and disinfection. The coarse
particulate removal stage can be most readily be accomplished using a screening unit such as a
drum filter equipped with a fine screen, although sedimentation or sand filtration may be
appropriate in some circumstances. Coarse filtration significantly reduces the total suspended
solids (TSS) and five day biological oxygen demand (BOD5) associated with the wastewater.
Removal of fine particles can be accomplished with coagulation and floatation, although sand
filtration with a finer media can also be effective at the expense of operation and maintenance
Aquarius Engineering, Box20073, Station A, Campbell River, BC, V0R 1S0, aquarius.eng@telus.net

13

Technical Assessment: Brown’s Bay Packing Company, Major Permit Amendment Application

resources. This stage of the treatment train further reduces TSS, but also captures colloidal
matter that would not be measured using the standard TSS analytical method. BOD5 is
significantly reduced as well. Disinfection can be accomplished in a variety of ways including
chlorination/dechlorination, ozonation or UV irradiation. An appropriate surrogate organism to
estimate disinfection effectiveness has not been definitively identified, but faecal coliform (FC)
is often used due to its ubiquitous nature and ease of culture. However, most of the viruses
responsible for the fish diseases of concern are more easily denatured than the FC bacteria,
complicating the quantification of disinfection.
3.3. BBPC Water Management Policies
Sea water is used for preparing slush totes. The intake is located under the wharf, and the raw
sea water is filtered and irradiated with UV prior to use. Monitoring is conducted daily. The UV
system is equipped with an intensity monitor as well as lamp indicators. The bag filters are
installed with pressure gauges to indicate fouling, but are changed monthly regardless of the
pressure readings.
Fresh water is used in the evisceration plant, for cleaning operations, and in the employee areas
(washrooms and lunchroom). The water is supplied by Brown’s Bay Resort, who maintains a
contract with a certified Water Systems Operator. At the point of supply to the facility, the water
is further filtered, chlorinated as required to maintain a residual of at least 0.05ppm, and
irradiated with UV. Monitoring is conducted daily. The UV system is equipped with an
intensity monitor as well as lamp indicators. The bag filters are installed with pressure gauges to
indicate fouling, but are changed monthly regardless of the pressure readings.
The wastewater effluent system is also monitored daily. Visual inspections of the equipment are
conducted throughout the day. The control system incorporates a graphical display, located in an
area routinely traversed by maintenance staff, which is also viewed throughout the day; alarms
are indicated by a flashing icon on the screen. Setpoints for chlorination and dechlorination are
checked weekly.
3.4. Staff Training, Operator Education and Monitoring Systems
BBPC maintains a highly experienced and competent full time maintenance team consisting of
four individuals including a ticketed millwright, a millwright apprentice, and a 10 year specialist
in processing facilities maintenance. The onsite shop and well trained staff enable rapid and
quality fabrication, and the warehouse and shop shelves are well stocked with parts and spares.
The maintenance team performs daily monitoring of the influent sea and fresh water systems, as
well as the effluent wastewater system.
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In addition to the maintenance staff, BBPC contracts a certified Wastewater Treatment Operator
to oversee system operation, conduct effluent sampling and prepare reports as required by the
permit. The operator also provides varied consultation including permit compliance,
troubleshooting, and repairs.
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4. Environmental Risk Identification and Mitigation
Environmental risks specifically associated with the wastewater treatment are listed below. For
each item, potential causes leading to the situation are identified and management systems
designed to avoid, mitigate or react to the situation are explained.
4.1. Discharge of untreated or partially treated processing effluent.
Several circumstances can arise that may result in the discharge of untreated effluent into
Brown’s Bay.
A gravity drain line may rupture. The gravity collection lines that transport the evisceration
effluent to the sump are exposed below the beams that support the buildings. During a very high
tides concurrent with a storm event, it is possible that flotsam could be thrown up into the piping
and cause a fracture. The spill would fall onto the intertidal zone at low tide or directly into the
bay at high tide. If the main line was damaged, the load on the wastewater treatment system
would decrease significantly, and the results would be apparent on the graphical display located
in the maintenance room. Damage of a smaller line would eventually be found during the
routine maintenance of the raw water transfer pumps.
Failure of both the duty and standby transfer pumps could cause the WW Plant sump located
under the shop to overflow, and result in discharge of untreated processing effluent into the
intertidal zone below the buildings. The duplex transfer pumps are in a prominent location and
are routinely inspected for operation on processing days. A float switch is located in the sump,
and activates an alarm as the overflow level is approached.
Overflow is also possible at the screened water sump. The raw wastewater is pumped from the
sump below the shop and the dewatering sump to a 500micron screen. Filtrate from the screen is
collected in a tank, from which another set of duplex pumps transfers it to the disinfection tanks.
Each of the screened water pumps is sized to match the capacity of the raw water pumps. As in
the raw water sump, a float switch activates an alarm when the tank approaches overflow. When
this tank overflows, the discharge empties into the outfall pipe.
The routine maintenance procedures at the plant include visual inspection of equipment during
operation and monitoring of the Human Machine Interface (HMI), which provides a graphical
representation of water levels, equipment function, and alarm conditions within the wastewater
treatment system. Through system redundancy, automatic monitoring and operator training, the
probability of a long duration spill of untreated wastewater is greatly reduced.
The most likely locations where spills could occur are onto the intertidal zone or into the marine
outfall. The high currents around the outfall quickly disperse effluent; the environmental impact
due to a short term discharge of untreated effluent at the terminus of the outfall would be
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insignificant. One study in Atlantic Canada found that nutrient enrichment in the vicinity of
several fish processing plants actually improved the growth rate and energy storage of
mummichog and Atlantic silverside with no observed detrimental effects (Thériault, Courtenay,
& Munkittrick, 2007). A short term spill into the intertidal zone carries a slightly greater risk.
At low tide raw offal could accumulate, and attract vermin and potential disease vector
organisms.
4.2. Discharge of chlorinated wastewater effluent.
When infected fish are being processed, wastewater is chlorinated to its breakpoint as determined
by an Oxidation Reduction Potential (ORP) probe. ORP sensors have proven to be more reliable
than, and a more accurate indicator of disinfectant efficacy than chlorine sensors (Kim &
Hensley, 1997). Hypochlorite is injected into the wastewater in batch contact tanks. The
hypochlorite reacts with easily oxidizable constituents, during which the ORP raises only
slightly. When all the readily oxidizable components have reacted, free chlorine (as unreacted
hypochlorite), a strong disinfectant, will exist in solution; at this point the ORP increases
significantly, and then raises only slightly if chlorine addition continues. After a 10 minute
contact time at the breakpoint concentration, the wastewater is dechlorinated with sodium sulfite.
The dechlorination destroys not only the free chlorine, but also chloro-organic and chloramines
compounds. At the end of the process, chlorine exists as chloride ion, a natural constituent of sea
water (Metcalf & Eddy, 2003).
Of the risks included in this section, discharge of chlorinated water into the bay poses the
greatest environmental risk. Free chlorine is very toxic to most biology; chloro-organic and
chloramines also pose a toxicity risk. Even a short term spill of chlorinated wastewater will have
detrimental effects on flora and fauna very close to the outfall.
Routine monitoring of the ORP dynamic through the dechlorination cycle is the most reliable
method to avoid discharge of chlorinated wastewater. The HMI incorporates a data logging
function and user friendly graphical display that clearly illustrates the endpoint of the
dechlorination stage of the disinfection cycle.
Frequent calibration of the low ORP setpoint against total chlorine concentration compensates
for inevitable sensor drift.
Furthermore, the discharge of wastewater from a contact tank is prevented by the automatic
control system if the ORP has not dropped below its low setpoint, which corresponds to a total
chlorine concentration of 0.01ppm.
The location of the outfall greatly mitigates the potential impact of accidental discharge of
chlorinated effluent. The bay is located just north of Seymour Narrows, which experiences some
of the most turbulent tidal currents in the world, with Reynolds numbers reaching 3×108 (Lueck,
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Wolk, & Yamazaki, 2002). Even during slack tide, the ocean is in motion. Dilution and mixing
rapidly disperse the wastewater.
Typically, diseased fish are not being processed, and the effluent is not chlorinated.
4.3. Discharge of infected effluent that has bypassed disinfection system.
The previous draft permit contains a clause, also contained in the recent permit issued to Walcan
Seafood Ltd., implying that disinfection of process water is required in the event of fish pathogen
outbreak at a farm site from which stock is harvested. The draft permit is included as Appendix
B. Typically, diseased fish are not being processed, and discharge of wastewater that has not
been disinfected does not pose a greater risk than wastewater that has been chlorinated and
dechlorinated.
In the event that infected fish and bloodwater are being processed in the plant unwittingly, the
risk of discharging wastewater that has not been disinfected increases substantially. Infection of
wild fish in the vicinity of the outfall, and spread of the disease via transport by natural stock is
only one mechanism for dissemination. Spread of active virus by the transport boat could affect
a much greater area. The transport boat docks and offloads in a location only about 75m from
the outfall terminus. If active virus contaminates the hull of the transport boat, it could be
transported anywhere between the packing plant and the farm sites, some of which are located at
the north end of Johnstone Strait. Also, if the infection were introduced to healthy farm sites,
and an outbreak occurred, clients would suffer a great economic loss, and the risk of the disease
spreading to natural stock would be very high.
There is an industry wide effort to quickly identify pathogens at the farm sites, and implement
biosecurity measures to prevent their propagation. The first line of defense is visual inspection
of morts for viral symptoms. This is part of the daily routine at the farm sites. If a disease is
suspected, the veterinarian is consulted, and blood samples are immediately sent for viral
screening at The Centre for Aquatic Health Services, or another certified laboratory. If culture
results are positive, all the fish at the site would be harvested, bled under controlled conditions to
prevent reintroduction into the environment, and all aqueous waste from the site would be
brought to the processing plant for disinfection prior to discharge. When the processing plant is
receiving fish known to be infected, the disinfection system will be monitored by staff to ensure
both sufficient chlorination and effective dechlorination.
The industry is currently developing strategies to improve bio-security standards for dealing with
viral infected sites. The Industry Viral Disease Management Plan proposes a host of methods for
early identification, an outbreak management plan, and procedures for mass culls. Some of the
strategies include prevention of bleeding fish at the farm site, dedicating equipment and
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processing facilities to handle diseased fish, defining zones to contain the transport of diseased
fish, and approved cleaning and disinfection standards after an epizootic episode.
4.4. Formation of Disinfection Byproducts (DBPs)
Since the 1970s, it has been known that disinfection with strong oxidants, such as chlorine and
ozone, can lead to the formation of some DBPs which exhibit carcinogenic effects. The most
common DBPs are trihalomethanes and haloacetic acids. The rate of formation is dependent on
a number of factors including the presence of organic precursors, free chlorine concentration, pH
and temperature (Metcalf & Eddy, 2003).
The organic precursors to DBPs are primarily humic acids. This is a group of organic acids
produced by the biodegradation of plant and animal tissue; they are an important component of
fertile soils, and can be found in domestic wastewater collection systems or biological treatment
systems with long residence times. The collection system at BBPC is very short, with low
residence times in any sump or pipe; at the end of a processing day, all lines and sumps are
effectively flushed with clean water. Concentrations of humic acid in the facility’s wastewater
will be very low or absent. The formation of DBPs is therefore improbable.
The rate of DBP formation in the absence of free chlorine is very slow. This is the main reason
why the former practice of over-chlorination of wastewater has been replaced with breakpoint
chlorination. The chlorine demand of wastewater is not constant; it depends on many factors
including the presence of ionic metals, reduced organic matter, and ammonia. Breakpoint
chlorination is able to specifically dose batches of wastewater, and ensures that only the
minimum amount of chlorine is added to result in the presence of free chlorine. By maintaining
a free chlorine concentration less than 0.5ppm, the rate of DBP formation (when the precursors
are present) is greatly reduced.
Typically, diseased fish are not being processed, effluent is not chlorinated, and there is no risk
of DBP formation.
4.5. Sodium Hypochlorite spill.
Chlorine is used by the disinfection process in the form of 12% sodium hypochlorite; this is a
concentrated form of household bleach. The liquid is not flammable, but poses serious exposure
risks via inhalation, ingestion, skin and eye contact. The MSDS sheet is included in Appendix C.
Standard handling procedures include use of personal protective equipment including gloves,
coveralls or shop coat, and eye protection. Stock solution is delivered and drawn from 200L
barrels to reduce the volume of potential spills. The stored barrels and active stock are located in
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an easily accessible area for transport by lift truck. All open barrels of hypochlorite are kept on
spill containment pallets dedicated for hypochlorite.
4.6. Sodium Sulfite spill.
Sodium sulfite (10-15%) is the chemical used to destroy free and total chlorine following
disinfection. The liquid is not flammable, but it will produce a highly exothermic reaction with
strong oxidizers such as hypochlorite. Inhalation, skin and eye exposure may cause minor
irritation. Ingestion may have serious or deadly effects. The MSDS sheet is included in
Appendix C.
Standard handling procedures include use of personal protective equipment including gloves,
coveralls or shop coat, and eye protection. Stock solution is delivered in and drawn from 200L
barrels to reduce the volume of potential spills. The stored barrels and active stock are located in
an easily accessible area for transport by lift truck. All open barrels of sodium sulfite are kept on
spill containment pallets dedicated for sodium sulfite.
4.7. Discharge of domestic wastewater.
Treatment of black water from the facility is via a 23m3 polyethylene septic tank located under
the shop. Effluent from the tank joins the effluent from the WWTP in the outfall in the intertidal
zone.
Design guidelines from the Sewerage System Standard Practices Manual (BCOSSA, 2007)
estimate the daily flow from cafeteria, shower and toilet use to be 75L per employee. BBPC
employs as many as 45 individuals. The estimated maximum daily flow is 3.4m3; the residence
time of the wastewater in the septic tank is over 6 days, which will produce typical septic tank
effluent. As a point of reference, the Municipal Wastewater Regulation does not stipulate
effluent quality maxima for discharges to marine waters of less than 10m3/day (although septic
tanks are required, and design requirements are outlined). The high currents in the area will
greatly mitigate any potential impact of the discharge of black water.
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5. Discharges and Treatment
Both the existing and draft permits separate the effluent into two streams: fish processing
wastewater and domestic sewage. For clarity, this discussion has been divided into these two
sections.
5.1. Fish processing wastewater
There are three main sources of wastewater into the treatment system: water from the transport
boat hold, water from the evisceration process, and washdown water. All these sources are
directed to collection sumps prior to fine screening and disinfection.
Water from the transport boats is primarily sea water combined with ice. The main contaminant
is blood, and fish scales are the primary component of TSS. The fish are pumped from the boat
hold to a dewatering box on the pier, and the bloodwater gravity flows directly into a collection
sump located under the box.
Water used in the evisceration and packing plant is primarily potable fresh water. Some UV
disinfected sea water is also used for making slush totes. The wastewater contains some blood,
and is high in TSS. The TSS is primarily fish scales and small particles of offal that are washed
through the coarse screens in the plant. This water gravity flows into the collection sump located
under the administration and workshop building.
Wastewater treatment facilities are currently in place and operational. From each collection
sump a duplex system of pumps lifts the wastewater to an internally fed rotating wedgewire fine
screen with 0.25mm apertures for the first 2/3 of the drum and 0.5mm for the final 1/3 of the
drum. Screenings are collected in a hopper and transported to the offal trailer by a diaphragm
pump; the trailer is hauled away for offsite disposal as required. The screened wastewater is
collected in a sump under the rotating screen. At this stage, the effluent conforms to the current
quality specified in the discharge permit.
The developing Code of Practice for the Fish Products Industry requires that effluent be
disinfected of pathogens when processing plants are processing diseased fish. A manually
operated chlorination/dechlorination process was installed in 2003. During the spring of 2009
this system was upgraded to operate automatically. Further renovations during a shut-down in
2011 replaced many of the pumps, and much of the tankage and plumbing. Screened effluent is
transferred to one of two 40m3 fibreglass tanks with an end suction centrifugal pump through a
pneumatically actuated 8” butterfly valve. As the tank approaches 50% capacity, two
pneumatically actuated ball valves open, and a pump is activated to allow a recirculated flow
through the contact tank. A 12% sodium hypochlorite solution is injected into the recirculation
loop via a metering pump until the breakpoint concentration is reached, as measured by an ORP
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sensor. When the contact tank is 100% full, the chlorine concentration is maintained at 0.5ppm
for an additional 10 minutes to achieve disinfection. A concentrated solution of sodium sulfite is
then injected into the recirculation loop via another metering pump until the ORP drops to a
value correlating to a residual total chlorine concentration of less than 0.01 mg/L. After
dechlorination, a pneumatically actuated 8” butterfly valve opens, and the treated effluent gravity
flows to the marine outfall; simultaneously the recirculation loop automated valves close. The
chlorination/dechlorination batch process cycles between the two fibreglass contact tanks; as one
tank is processing, the other is filling. The process is PLC controlled, includes alarm and
logging features, and is remotely accessible.
The marine outfall is constructed of 8” HDPE pipe with concrete anchors, and terminates in four
2” diffuser ports. It is 100m long and the terminus is 26m deep at low tide.
Flows are continuously measured by a Doppler flow meter with an integrated data logging
feature. Daily flows are recorded internally, and downloaded as required. Typical daily flows
on a processing day are 300m3. Peak daily flows are anticipated to be 500m3. The facility
operates approximately 150 days per year.
Effluent quality, both during production and during washdown, will be determined by composite
sampling as described in the draft permit. Samples are collected monthly, and sent to a certified
laboratory for FC, TSS, pH, BOD and ammonia analysis. Analysis of effluent during 2009 and
2010 indicate an average TSS of 265 mg/l, average ammonia concentration of 2.9 mg/l, average
BOD of 1000 mg/l, and average pH of 6.8.
5.2. Domestic sewage
Domestic sewage from the processing plant washroom facilities is diverted to a 23m3
polyethylene vertical tank located under the administration and workshop building. Based on the
entire staff of 45 employees, estimated maximum daily flows on a processing day are 3.4m3
(BCOSSA, 2007). Approximately 150 processing days occur in a calendar year. Discharged
water is similar to septic tank effluent, and sludge is removed from the tank as required.
The domestic sewage effluent is discharged through the same marine outfall as the process
wastewater. The two lines are connected in the intertidal zone. The outfall is constructed of 8”
HDPE pipe with concrete anchors, and terminates in four 2” diffuser ports. It is 100m long and
the terminus is 26m deep at low tide.
Samples for analysis of FC, BOD5 and TSS are to be collected quarterly. It is expected that
effluent quality will be similar to septic tank effluent: TSS < 60mg/l and BOD5 < 140mg/l.
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5.3. Summary of effluent quality and quantity
Table 5.1 summarizes the expected effluent quality and quantity, the basis of the expected
values, the means of measuring the parameter values, and the quality targets specified in the draft
permit.
Table 5.1. Estimated effluent characterization, justification and guideline values.

Expected Value
[quantification method]

Basis of Expected
Value

Draft Permit
Value

300 ave. (600 max.)

Empirical

28

[Doppler flow meter]

(2011)

6.8 ave (6.3 to 7.2)

Empirical

[onsite measurement]

(2008 to 2010)

2.93 ave (5.5 max.)

Empirical

[certified lab]

(2008 to 2010)

1050 ave (2800 max)

Empirical

[certified lab]

(2008 to 2010)

265 ave (560 max.)

Empirical

[certified lab]

(2008 to 2010)

176 ave (1600 max)

Empirical

[certified lab]

(2008 to 2010)

2.3 ave (3.4 max)

SSSPM

2.3

SSSPM

130

SSSPM

130

SSSPM

N/A

Process water
-daily flow (m3)
-pH
-ammonia (mg/L)
-BOD5 (mg/L)
-TSS (mg/L)
-fecal coliforms (MPN/100mL)

6.0 -9.0
100
N/A
1,000
N/A

Domestic sewage
-daily flow

[batch dose with counter]
-BOD5

120 ave (140 max)
[certified lab]

-TSS

40 ave (60 max)
[certified lab]

-fecal coliforms

104
[certified lab]
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6. Receiving Environment

6.1. Geophysical
The bedrock of Brown Bay and surrounding area is part of the Karmutsen formation; the
volcanic pillow basalts were formed in the Triassic period when magma flows penetrated the
overlying Sicker Group, consisting of seafloor and terrestrial volcanic rocks (Earle, 2010).
Glaciation and mass wasting have produced Quaternary geological formation, primarily as soils
in the valley along which Brown’s Bay Road follows. The soils are characterized as
predominantly Humo-Ferric Podzol (Watson, 2007). Figure 6.1 illustrates the Karmutsen
bedrock and Quaternary geology. Figure 6.2 is a photograph of the exposed bedrock and
shoreline bluff just north of BBPC. Figure 6.3 is a photograph of the exposed Quaternary till in
the intertidal zone between the plant and the bluff.

Karmutsen formation
bedrock (basalt)

Brown
Bay

Quaternary glacial till and
glacial fluvial deposits

Menzies
Bay

Figure 6.1 Map of area geology and topography. Green indicates the basalt bedrock of the Karmutsen formation.
Yellow indicates till and fluvial deposits resulting from quaternary glaciations.
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Figure 6.2 Photograph of exposed bedrock of shoreline bluff immediately north of BBPC.

Figure 6.3 Exposed glacial till in the intertidal zone.
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The soils underlying the facility consist of an upper layer of gravel fill to depths up to 3m.
Under the gravel fill is a brown silty wet gravel to a depth of about 6m. This layer is typically
saturated during the wet season, as evidenced by surface water north of the facility and in the
drainage ditches along the access road from the south. A thin layer of grey till lies between the
silty gravel and bedrock (well lithology from iMapBC).
Several SCUBA surveys of the outfall have been conducted, and the surficial seabed substrates
have been identified. Boulders are present from the shoreline to the terminus of the outfall at a
depth of 26m and 100m from low low water. In the intertidal zone and to a distance of about
50m from the shore, the seabed slopes very gradually, and clean sand and fine gravel are the
found amongst the gravel and cobbles. The seabed then slopes steeply to the outfall terminus.
At greater depth the seabed substrate is primarily gravel, which is consistent with locations
experiencing moderate current.
The terrain to the west of the bay consists of a shallow valley, along which Brown’s Bay Road
runs. The valley includes two ponds at distances of 1.4km and 2.5km from the bay; the
elevations are 100m and 120m above sea level respectively. The upper pond flows west into
Menzies Creek, parallels Highway 19 to the southeast, and spills into Menzies Bay. The lower
pond flows east into Brown Bay. This is the source of the water system that services Brown’s
Bay Resort, and Brown’s Bay Packing. Fish presence is unknown.
The terrain to the south of the bay consists of a 280m hill that slopes steeply from sea level to the
220m level and rounds out towards the peak. The hill sides are mostly vegetated with second
growth and old growth forests, with areas of exposed rock and bluff near the top and along
discovery passage. Menzies Mountain rises to the north. It peaks at a height of 1220m. None of
the numerous major drainages off Menzies Mountain spill into the pond or stream that flow into
Brown Bay.

6.2. Socio-political
The Brown Bays area is part of the
Strathcona Regional District,
Menzies Bay Area. Land use on
the subject property is designated
as Mixed Use (CSRD, 2000). The
Brown’s Bay Community includes
21 permanent homes, 55
recreational strata sites, a marina
with a gas dock, a floating
restaurant, an RV park that will

Figure 6.4 Land use in Brown's Bay area
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accommodate 60 seasonal visitors, and the fish processing plant. Most of the permanent
residents are retired, and there are very few (if any) children living in the community year round.
Figure 6.4 illustrates the breakdown of land use in the Brown’s Bay community.
Browns Bay is located in the traditional homeland of the Kwakwa’ka’wakw people. Three local
bands, comprising the Laich-Kwil-Tach Treaty Society (formerly known as the Hamatla Treaty
Society) are currently engaged in treaty negotiations encompassing most of Johnston Strait,
several of the mainland inlets and portions of Vancouver Island extending beyond Buttle Lake.
The region is illustrated in Figure 6.5. This range encompasses the properties on which BBPC
are located. The treaty is in stage 4 of a six stage process: Negotiation of an Agreement in
Principle. Archeologically significant sites on the subleased properties have never been
identified.

Figure 6.5 Laich-Kwil-Tach Treaty Society Statement of Intent boundary.
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6.3. Oceanography
Figure 6.6 shows the bathymetry in the area of Browns Bay from Race Point in the south,
through Seymour Narrows to approximately 0.5 nautical miles (1 km) north of the bay. North of
this section, Discovery Passage continues as a 2km wide, 200m deep channel for approximately
10km before the first major channel (Okisollo Channel).

Figure 6.6 Bathymetry of Brown’s Bay area.
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A tide station is located at Brown’s Bay. The maximum recorded high tide was 4.7m, and the
minimum recorded low tide was -0.1m; the estimated mean low low water is 1.16m, and the
mean water level is 2.8m. The mean tidal range in the area is 2.8m.
A current station is located at Seymour Narrows. The maximum observed flood tide during the
past two years was 15.6 knots (17May2011); the flood flows towards the south. The maximum
observed ebb tide during the past two years was 14.0 knots (09Sep2010); the ebb flows toward
the north. Average flood currents are 9.2knots, and average ebb currents are 9.8 knots.
Discovery Passage and Okisollo Channel just to the north are characterized by large energetic
eddies, standing waves, and whirlpools. Even during slack tide, the waters in the area never
become placid. The observed currents during 2010 are shown in Figure 6.7.

Figure 6.7 Currents observed at Seymour Narrows during 2010.

Detailed near bottom current data was collected for this amendment application in 2010. Figures
6.8a and 6.8b present the current speed and current direction data collected from the near bottom
current study. Figures 6.8c and 6.8d present histograms of the speed and direction data; these
diagrams illustrate the frequency, in percentage of data points, at which the speed or direction
was observed. The study was conducted from noon on 06May2010 to noon on 08May2010. Of
the 200 data points collected during neap tides (low tidal range and low currents), at a location
5m above the outfall terminus, 10% of the data recorded current velocities in excess of 0.4 knots,
and 10% of the data recorded current velocities less than 0.14 knots. Velocity is lowest at the
seabed, increases rapidly across a near bottom boundary lay, and then increases slowly towards
the surface. Interestingly, the current was almost always was setting south; this indicates that an
eddy must develop during ebb tides on the Brown’s Bay side of Discovery Channel. Figure 6.9
shows the currents recorded at Seymour Narrows during the data collection; these currents are
near the lower range expected in the Narrows.
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(a)

(b)

(c)

(d)

Figure 6.8 Observations of near bottom current at outfall terminus. (a) and (b) illustrate the speed and direction of

flow during the 48 hour period of the observations. (c) and (d) are histograms showing the frequency at which the
current exhibited a specific speed or direction.

Figure 6.9 Current speeds observed at Seymour Narrows during the near bottom current data collection period.
These currents are at the low range of those observed at the Narrows; the bottom current data will also be
representative of the minimum flow rates expected.
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Due to the highly energetic currents and relatively small distances between shorelines, the waters
of the bay are unstratified. The temperature, salinity and density of the water in the bay can be
assumed to be homogeneous throughout the water column.
The depth is characterized as mid-range. At the floating breakwater the depth is 50m. The
outfall terminus is at a depth of 26m. Discovery Passage reaches a depth of 200m east of Brown
Bay. Depth and clarity determine the penetration of sunlight, which determines the
predominance and density of photosynthetic static marine plants, which in turn provides
nutrients and habitat for other organisms.
Salinity levels in the Discovery Passage are polyhaline with a concentration between 15 mg/l and
26 mg/l. These levels are slightly less than those observed in the northern reaches of Johnstone
Straight due to the many rivers emptying into the Strait of Georgia and the nearby mainland
inlets (MoSRM, 2004).
Discovery Passage is well protected from oceanic wave exposure. Brown’s Bay is also protected
from much of the wind generated waves produced in Georgia Strait due to its positioning relative
to the Passage. Due to the relatively low exposure rating of the area, effects of mechanical wave
action on the shore are limited.
Brown Bay and the immediate vicinity of Discovery Passage are characterized by low benthic
relief. The seabed exhibits relatively uniform slope into the Passage, and then presents little
change in elevation across to Quadra Island. The low relief and low roughness of the seabed in
the area is indicative of poor habitat for ground fish species.
Summer water temperatures in the area reach 10°C. Winter temperatures fall to about 7°C.
Although the nearby channels between the Discovery Islands can exhibit water temperatures in
the summer in excess of 11°C, the significant flood tidal fluxes from Johnstone Strait and
substantial ebb tidal fluxes from Georgia Strait result in temperatures consistent with more open
water (MoSRM, 2004).
Seabed substrate is derived from the glacial till and glacial fluvial deposits. Although some fines
are present in the intertidal zone and at shallow depths, materials finer than gravels have been
scoured and swept from the deeper waters due to the strong currents in the bay and passage.
Cobbles and boulders are present throughout. Shore zone physical features include a rock and
gravel beach, and rock cliffs.
6.4. Marine Ecosystems
The marine habitat in the vicinity of the outfall terminus and Discovery Passage is categorized as
a high current channel and inlet zone. The currents are strong to very strong, the water depth is
moderate, the water temperature is warm, and gravel/cobble is the dominant benthic substrate.
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The high currents in the area increase the bioavailability of nutrients. In the Passage, extensive
kelp beds can be found in the near shore shallows, which also provide suitable habitat for many
marine species. Discovery Passage and Johnstone Strait comprise a major salmon migration
corridor for Fraser River stocks. Ground fish may be found in the reef habitat areas north of the
bay and closer to Quadra Island. Discovery Passage also serves as an important migration
corridor for both juvenile and adult herring. Seals, sea lions, delphinids, and whales (humpback,
minke, sperm and orca) are mammals that routinely traverse the passage.
Dive surveys were conducted on the outfall by BCL Biotechnologies in 2003, 2006 and 2009;
the videos and accompanying reports have previously been provided to Ministry of Environment.
Another dive survey was conducted in 2010 as part of the Receiving Environment Assessment
produced by Mainstream Biological Consulting. The Assessment Report expands on the habitat
description presented by BCL; it is included in Appendix D.
In all the dive surveys, the benthos site at the outfall terminus was found to be clean with no
indication of bacterial mat formation or accumulation of debris. The site was determined to be
typical of similar subtidal habitats in shallow bays on the east coast of Vancouver Island.
Biodiversity was broad and included several kelp species, urchins, sea cucumbers, anemone and
finfish.
An eelgrass bed was identified by BCL in previous surveys. A visual estimation suggested that
the extents and density of the bed may have decreased since 2003. In 2010, as part of the
Receiving Environment Assessment (Appendix D), Mainstream Biological conducted an
eelgrass survey to quantify the bed density.
6.5. Meteorology
Meteorology data from Chatam Point has been used to approximate the conditions at Brown’s
Bay. Chatam Point is located 18 km north of Brown’s Bay in the southern reaches of Johnstone
Strait.
Average daily maximum temperatures range from 4.6°C in January to 19.8°C in July. Average
daily minimum temperatures range from 1.5°C in January to 12°C in July. The extreme
maximum temperature recorded was 33.3°C (12Jul1961); the extreme minimum was -15°C
(28Dec1968).
Total annual precipitation is 2274mm, 2201mm of which is in the form of rainfall. The extreme
daily rainfall of 122mm was recorded on 17Nov1995. The extreme daily snowfall of 35.3cm
was recorded on 19Dec1964. Average snow depth in December and January is 1cm, and is 0cm
during other months. The extreme snow depth of 74cm was recorded on 14Jan1969.
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In the summer months, average wind speed and direction are westerly at 18km/hr. During the
winter months, average wind speed and direction are southeasterly at 13km/hr. The extreme
wind speed of 108 km/hr (easterly) was recorded on 01Dec1988.
Due to the nature and location of the discharge, the effect of these meteorological phenomena
will be negligible on the transport of the facility wastewater in the environment.
6.6. Inventory of potential biological receptors
The flora and fauna observed during the dive surveys conducted by BCL Technologies in 2003,
2006 and 2009, and Mainstream Biological in 2010 are:











Eelgrass (Zostera marinera)
Split kelp (Laminaria setchellii)
Wrinkled kelp (Costaria costata)
Ribbon kelp (Alaria marginata)
Rockweed (Fucus fardneri)
Sea lettuce (Ulva fenestrata)
Bull kelp (Nereocystis luetkeana)
Wrack kelp (Lamineria sp.)
Ulva (Ulva sp.)

 Glossy plume hydroids (Plumularia spp.)
 Encrusting sponge (Haliclona Permollis)
 Transparent sea squirt (Corella willmeriana)





Giant plumose anemone (Metridium giganteum)
Buried anemone (Urticina coriacea)
Burrowing anemone (Pachycerianthus fimbriatus)
Snakelock anemone (Cribrinopsis fernaldi)

 Calcareous tube worms (Serpula vermicularis)
 Hermit crabs (Pagurus sp.)
 Juvenile shrimp (Pandallus sp.)
 Acorn barnicles (Balanus glandula)
 Spiny pink scallop (Chlamys hastate)
 Blue line chiton (Mopalia ciliata)
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Vermillion star (Mediaster aequalis)
Cushion star (Pteraster tesselatus)
Morning sunstar (Solaster dawsoni)
Leather star (Dermasterias imbricata)
Sunflower star (Pycnopodia helianthoides)
Painted star (Orthasterias koehleri)
Ochre star (Pisaster ochraceus)

 California sea cucumber (Parastichopus californianus)
 Orange sea cucumber (Cucumaria miniata)
 Giant orange sea cucumber (Parastrichopus leukothele)
 Red sea urchin (Strongylocentrotus franciscanus)
 Green sea urchin (Strongylocentrotus droebachiensis)
 Purple sea urchin (Strongylocentrotus purpuatus)








Cabezon (Scorpaenichthys marmoratus)
Copper rockfish (Sebastes caurinus)
Quillback rockfish (Sebastes maliger)
Kelp greenling (Hexagrammos decagrammus)
Pink salmon (Oncorhynchus gorbuscha)
Dogfish (Squalus acanthias)
Black eyed goby (Coryphopterus nicholis)

No red or blue listed species were observed.
6.7. Nearby Marine Discharges
Browns Bay Resort is a full service RV Park with rental cabins and a marina. It is located on the
southern side of the bay, and discharges under Permit PE08876, which is issued in the name of
J.W. Timber Co. Ltd. A copy of the permit is included as Appendix F. Two marine outfalls are
authorized: the north outfall is authorized to discharge 29m3 of typical septic tank effluent daily,
and the south outfall is authorized to discharge 15m3 of typical septic tank effluent daily. The
north outfall is the closest to the BB Packing outfall at a distance of 400m. The locations of the
three outfalls are illustrated in Figure 6.10.
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Figure 6.10 Locations of BB Resort Outfalls
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7. Assessment

7.1. Effluent Quality Guidelines
The expected effluent quality and discharge criteria were presented in Table 5.1. The
information is partially reproduced in Table 7.1.
Reliable empirical data was used to determine the process water effluent quality. It is anticipated
that the discharge will meet or exceed the stipulated quality of all the regulated parameters.
Empirical data was not available to estimate the quality of the domestic sewage effluent.
Approximations for typical septic tank effluent have been used. The draft permit value for
BOD5 concentration falls below the expected maximum.
Table 7.1 Projected effluent characterization and guideline values.

Expected Value

Draft Permit Value

-daily flow (m3)

600 max.

28

-pH

6.3 to 7.2

6.0 -9.0

-ammonia (mg/L)

5.5 max.

100

-BOD5 (mg/L)

2800 max.

N/A

-TSS (mg/L)

560 max.

1,000

-fecal coliforms
(MPN/100mL)

1600 max.

N/A

-daily flow

3.4 max.

2.3

-BOD5

140 max.

130

-TSS

60 max.

130

-fecal coliforms

104

N/A

Process water

Domestic sewage

In addition to the parameters stipulated in the draft permit, there are also three cleaning agents as
well as the chlorination and dechlorination chemicals used at the plant. Table 7.2 lists all these
compounds, water quality guidelines where available, and available toxicity data. The projected
maximum concentration at the given distances from the outfall orifices were calculated at worst
case scenarios, where current velocities are assumed zero and density differences are neglected.
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Table 7.2 Compounds contained in the effluent that are not listed in the Draft Permit. Where effluent concentrations

do not meet chronic water quality guidelines, the distance from the outfall where concentrations will meet the
guidelines is indicated. Due to the intermittent nature of the discharge (ie. Approximately 5minutes every 2 hours)
the acute exposure value is most appropriate guideline.

Compound
Nitrogen
 nitrate
 nitrite
 ammonia

Projected Maximum
Concentration

Guideline

5 ppm (effluent)
3.7 ppm @ 30cm
5 ppm (effluent)

3.7 ppm (chronic)1
None proposed (acute)1
None proposed (chronic)1
None proposed (acute)1
2.1 ppm (chronic)1
14 ppm (acute)1

5 ppm (effluent)
2.1 ppm @ 40cm

Dyna 12
 Sodium Hypochlorite

0.01 ppm (effluent)

0.01 ppm (maximum)3
0.008 (10 min. exposure)3
LC50~0.3 ppm (Chinook)2
LC50~0.07 ppm (Herring)2

Liquid Anticlor
 Sodium sulfite

0.01 ppm (effluent)

LC50~260 ppm (Water Flea)2
LC50~1300 ppm (Sea Urchin)2
LC50~660 ppm (Mosquitofish)2

13 ppm (effluent)

LC50~983 ppm (Guppy)4
LC50>1000 ppm (Rainbow trout)4
LC50~300 ppm (Bluegill)2
LC50~216 ppm (Daphnia)2
LC50~82 ppm (Mosquitofish)2
LC50~165 ppm (Guppy)2
LC50~100 ppm (Common shrimp)2
LC50~10,000 ppm (Carp)2
LC50~1390 ppm (Water Flea)2

Roughrider
 ethylene glycol
monobutylether
 sodium metasilicate

6 ppm (effluent)

 Potassium hydroxide

6 ppm (effluent)

 Triethanolamine

6 ppm (effluent)

Oxygentle
 Hydrogen peroxide

10 ppm (effluent)

LC50~90 ppm (Jack Mackerel)2
LC50~418 ppm (Cutthroat trout)2
LC50~27 ppm (Bluegill)2

0.3 ppm (effluent)

Unknown

Savall
 N-Alkyl Dimethyl
ethylbenzyl ammonium
chloride
 N-alkyl dimethyl benzyl
ammonium chloride
1.
2.
3.
4.

LC50~1.2 ppm (Rainbow trout)2
LC50~1.5 ppm (Shrimp)2
LC50~0.5 ppm (Water Flea)2
(MoE, Water quality guidelines for nitrogen (nitrate, nitrite, and ammonia), 2009)
(PAN, 2011)
(MoE, 1989)
(DOW, 2010)
0.3 ppm (effluent)
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7.2. Hydraulic Modeling
Due to the complex hydrodynamics near the outfall, especially vortices, large eddies, and vertical
mixing, hydraulic modeling to determine the edge of the IDZ was deemed impractical.
Alternatively, the sampling methodology in Section 4.8.3 of the draft permit was used in the
preparation of the Receiving Environment Assessment (Appendix D). The methodology
assumes an IDZ of 100m diameter.
Calculations to estimate the flushing rate of the bay were conducted. The calculation assumed
mean tide, a current velocity of 0.1m/s, and an inflow across only 1/6 of the assumed bay limits
in the shallowest waters. These assumptions are believed to be conservative. Two defined bay
limits were assessed: inside the floating breakwater, and inside the line between the nautical
marker north of the bay to the resultant tangent south of the bay. Both estimates yielded a
flushing rate of less than 3 hours. Incomplete mixing in shallow waters was not considered, so
effective flushing over the duration of a full tidal cycle is a more conservative estimate.
A more thorough discharge dilution model was created by Worley Parsons; the report is included
as Appendix E. Table 7.3 summarizes the most conservative projected concentrations at the
edge of the IDZ. A minimum dilution ratio of 28:1 was calculated at a distance of 10m from the
outfall terminus. A minimum dilution ratio of 554:1 was calculated at a distance of 100m from
the outfall terminus. The minimum surfacing distance was calculated as 63m, under conditions
where the dilution ratio would be 2624:1 at the edge of the IDZ.
Table 7.3 Summary of ambient concentrations, projected concentrations at the edge of the IDZ, and guideline
concentrations for five effluent quality parameters.

Ambient
Projected
Guideline

BOD5
(mg/l)
5
10
N/A

TSS
(mg/l)
2
3
N/A

Fecal Coliforms
(MPN/100ml)
7
10
14

Ammonia
(mg/l)
0.18
0.19
2.1

Nitrate
(mg/l)
0.5
0.51
3.7

7.3. Ambient Parameter Baseline
Baseline data for the receiving environment, as described in Sections 4.8 through 4.12 of the
draft permit, were collected in 2010, and are included in Appendix D. BBPC was not processing
on the day the samples were collected.
The elevated ammonia concentration observed at the two sampling locations near the marina,
and the presence of fecal coliforms throughout the bay (Table 3 in the report) were likely due to
marina and resort related activities. Both the marina and the resort are operating at peak capacity
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in August, and the baseline data provides an indication of the effect these operations have on the
water quality in the bay.
Although the plant was not processing fish on the day the water column salinity was measured, a
10% reduction in salinity was observed about 6m above the outfall; this was likely due to
cleaning or maintenance operations.
Receiving environment monitoring will occur annually, in the month of August, unless instructed
otherwise by the Director.
7.4. Cumulative Habitat Impact
Based on the four outfall surveys conducted over the last decade, the cumulative impact of the
plant effluent at the outfall has been negligible. Biodiversity remains high at the outfall
terminus, and there is no indication of anoxic benthic conditions, biomat formation, or
accumulation of fish processing debris. The benthic site exhibits biodiversity and densities
typical of similar embayed marine areas near high current channels.
In the shallow waters around the outfall pipe, however, there is concern that an eelgrass bed has
been deteriorating. The deterioration may be due to mechanical disruption from boat traffic.
The failure of the eelgrass to recolonize the area may be partly due to the presence of the outfall
pipe, which may be impeding water flow through the bed. The density and extents of the
eelgrass bed were quantified in the 2010 survey, and will provide a baseline for future
monitoring.
7.5. Human and Environmental Impacts
Contaminants in the effluent consist primarily of fish tissue, sewage, cleaning agents,
hypochlorite and sodium sulfite. All the chemicals are skin irritants, and some will cause
burning of the respiratory tract if inhaled. When the effluent treatment system is operating to
specification, the concentrations of all the chemicals at the outfall terminus are very dilute, and
will have no adverse effect on the discharge environment; this is confirmed by the four dive
surveys conducted since 2002.
In 2003, a report was prepared for Environment Canada Atlantic Region: Management of Wastes
from Atlantic Seafood Processing Operations (AMEC, 2003). In the report, several potential
contaminants were identified:
1. BOD5. The five day biological oxygen demand of the effluent from BBPC is anticipated
to be less than 2800 mg/l, and average about 1000 mg/l. This is high strength wastewater
compared to domestic sewage. Although BOD5 is one of the most common parameters
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2.

3.

4.

5.

6.

7.

for characterizing wastewater, and is very useful for comparative purposes, a high oxygen
demand wastewater will have little impact when discharged to a marine environment with
strong tidal currents. The primary concern with high BOD wastewater is eutrophication,
or oxygen depletion, either in the water column or on the benthic habitat. Eutrophication
is seldom a concern in tidal waters unless the exchange is very low. This is not the case
at BBPC, where the transfer of oxygen due to currents, even at slack water, far exceeds
the maximum possible oxygen demand of the most highly concentrated effluent expected
from the plant.
TSS. The potential impact of total suspended solids depends on several factors,
including its buoyancy, particle size and degradability. The TSS associated with the
effluent from BBPC is very fine (less than 0.5mm), mostly neutrally buoyant, and highly
biodegradable. As evidenced by the dive surveys, the fine TSS, suspended in fresh or
brine water, tends to rise in the denser seawater. The particulate is dispersed rapidly due
to tidal currents. The solids do not settle to the seabed in the vicinity of the outfall.
Oil and grease. Salmon are relatively oily fish. In a placid bay with poor tidal
exchange, the oil and grease could accumulate along the shoreline, and could affect
intertidal species. At BBPC however, the oil and grease tend to rise in the water column,
and disperse with the strong currents.
Nitrogen. Nitrogen in fish processing effluent is associated with tissues, excreta and
bloodwater. Nitrogen in tissues and bloodwater is mainly bound in protein molecules.
Nitrogen is also present in the form of ammonia in excreta and bloodwater. Under
aerobic degradation conditions, ammonia will be converted to nitrite and then nitrate.
Nitrate and protein bound nitrogen pose a very low toxicity risk to marine fish. Nitrite is
very toxic to freshwater fish, but is about two orders of magnitude less toxic in sea water,
possibly due to the presence of chloride and calcium ions. Ammonia however, does pose
a toxicity risk.
Ammonia. The toxicity of ammonia in seawater is a function of pH, temperature and
salinity. At a pH of 8, a temperature of 10°C, and a salinity of 20 mg/l, the BC water
quality guidelines define a concentration of 2.1 mg/l as the maximum 30 day average
concentration (chronic), and 14 mg/l as the maximum intermittent concentration (acute).
The expected ammonia concentration of the full strength effluent averages 3 mg/l, with a
maximum observed concentration of 5.5 mg/l.
Chlorine. Acceptable total chlorine residuals in marine water are significantly less than
those in fresh water. This is due to the presence of bromide ion in seawater, which may
be oxidized to bromine by the chlorine; bromine is a strong oxidizer and highly toxic.
Following chlorination, process wastewater will be dechlorinated to a concentration of
0.01 mg/l; this value has been selected to conform to the Ambient water quality criteria
for chlorine (MoE, 1989). The ambient water quality guideline specifies 0.04 mg/l as the
maximum acute exposure concentration.
Chemical additives. Chemical additives are not used in the processing plant.
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8. Chemical aides and cleaners. Chemicals used at BBPC include Roughrider II,
Oxygentle, Savall, Dyna 12, and Liquid Antichlor. Roughrider II is a multipurpose
cleaner composed of ethylene glycol monobutylether, sodium metasilicate, potassium
hydroxide, and triethanolamine. Ethylene glycol monobutylether breaks down in the
presence of air within a few days; it has not been identified as an environmental
contaminant of concern, and does not bioaccumulate. For two species of freshwater fish,
the LC50 was determined to be about 1000 mg/l. Sodium metasilicate does not pose a
significant environmental risk; LC50 concentrations for two species of freshwater fish
were determined to be greater than 300 mg/l. Potassium hydroxide dissociates into ionic
potassium and hydroxide in aqueous solution. The compound exhibited an LC50 of 80
mg/l for one species of freshwater fish; the environmental risk is low at the expected
effluent concentrations. Triethanolamine poses a low environmental risk; the LC50 for
common shrimp was determined to be 100 mg/l. Oxygentle is an 8% hydrogen peroxide
solution. Hydrogen peroxide degrades very quickly in the presence of organic matter,
and will likely break down prior to discharge. LC50 concentrations for two species of
freshwater fish and one species of marine fish were found to be greater than 27 mg/l.
Savall is a liquid disinfectant and deodorizer. It is comprised of two quaternary
ammonium compounds: N-Alkyl Dimethyl Ethylbenzyl Ammonium Chloride and
Benzalkonium Chloride (n-alkyl Dimethyl Benzyl Ammonium Chloride). It is
significantly more toxic than the other cleaning agents. The LC50 concentrations for
several species of freshwater fish were found to be as low as 1 mg/l. Dyna 12 is a 12%
aqueous solution of sodium hypochlorite. It is a strong oxidizing agent and disinfectant.
It is the chemical used for disinfection in the WWTP. The LC50 concentration for many
species of marine finfish is about 0.3 mg/l. After disinfection, the effluent will have a
Total Residual Chlorine concentration of less than 0.01 mg/l. Liquid Antichlor is a 15%
aqueous solution of sodium sulfite. The chemical poses a low environmental risk, and
LC50 concentrations for freshwater fish have been determined to be greater than 600
mg/l.
9. Dockside waste. Dockside waste includes litter and bilge water. BBPC protocol
prohibits discharge of litter into the marine environment or discharge of bilge water while
in Brown Bay.
10. Fecal coliform. Although fecal coliforms are not believed to occur in fish offal, high
concentrations of seabirds near processing plants without stringent cleaning protocols
may contribute to elevated concentrations in the marine environment. Containment and
frequent removal of offal and screenings greatly reduces the attraction of scavengers on
shore, and the fine screening of wastewater prior to discharge prevents the introduction of
a food source to the seabirds above the outfall.
11. PCBs. Some studies have suggested that PCBs can accumulate in wild fish in Atlantic
Canada through biomagnification. Considering the facility’s ability to capture almost all
the waste organ material, and the lack of accumulation near the outfall of the very fine
material suspended in the effluent, the environmental risk associated with this issue is
low.
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The USEPA identifies four adverse environmental effects associated with the discharge of fish
processing wastewater (USEPA, 2011):
1. Accumulation of waste sludge and whole fish parts in near-shore locations. The
evisceration process at BBPC includes automated machines and handlines. The offal
from both of these sources is collected and transferred by a vaccum collection system and
progressing cavity pumps to a tanker trailer. Any finer material that bypasses the dry
collection system in the plant is eventually washed to the wastewater treatment system,
which fine screens all particles greater than 500µm in size from the effluent prior to
disinfection. These screenings are also pumped to the offal tanker trailer. The trailer is
transported to a rendering plant in the Vancouver area either late in a processing day, or
the following day. Offal and screenings are never retained on site for greater than 48
hours. Neither fish parts nor waste sludge are discharged into the environment.
2. Generation of toxic hydrogen sulfide gas. Several noxious and poisonous gasses,
including hydrogen sulfide, are produced during the anoxic degradation of organic
matter. As described above, offal and screenings are contained and transported from the
site within 48hours of collection. At the end of a processing day, the boat holds,
bloodwater sump, wharf area, evisceration plant, and packing area are thoroughly washed
down; any material that may have been retained in the wastewater collection system
piping or sumps is washed into the WWTP, screened out, and sent to the tanker trailer.
3. Increased gathering of scavengers in discharge locations. Scavengers include rats,
seagulls, and bears. Experience has shown that the main attraction to these scavengers in
the BBPC treatment system is the rotary screen and screenings hopper. A cover is being
fabricated to prevent scavengers from accessing these parts of the WWTP. Of the many
marine species identified during the outfall dives, the dogfish may be considered a
scavenger; there are no plans to deter this species from the outfall terminus.
4. Noxious conditions caused by odors, bacteria and waste decomposition. Routine
washdown of the facility and WWTP prevent the accumulation of exposed organic matter
that may produce such conditions. By far, the foulest odours at the facility are contained
in the offal transport line and screenings transport line. These pipes are closed at the
upstream ends by positive displacement pumps; at the downstream end, the line is
connected to the offal trailer with a camlock fitting. When the trailer is being replaced,
the camlock is disconnected for a short period of time while the full trailer is removed,
and the empty trailer is moved into place.
The greatest risk to the environment would be the discharge of chlorinated wastewater. The
maximum chlorine concentration attained during the disinfection process is 0.5ppm free
chlorine, which may correlate to total chlorine concentrations in excess of 30ppm. Up to a
distance of 15m from the outfall diffusers, concentrations greater than 0.01ppm total chlorine
could exist for intermittent periods of time. Due to the buoyancy of the plume, the effect on the
seabed would be confined to the discharge area. These potential events would be acutely
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detrimental to the flora growing very close to the outfall and fauna that are swimming above the
diffusers.
The chlorine also presents the greatest occupational hazard introduced by the wastewater
treatment system. Corneal damage and conjunctivitis are two of the most serious effects that
may occur if eyes are exposed to the chemical. Adequate PPE are required when handling the
hypochlorite solution.
The Roughrider cleaner may be the greatest chemical hazard on site. The cleaning agent is
applied to surfaces through a mister, and requires the use of a NIOSH approved respirator in
addition to eye protection, long-sleeved coveralls and protective gloves. Chronic exposure can
cause respiratory and blood disorders, and acute exposure can burn eyes and cause breathing
problems.
Savall is the most toxic of the three cleaning and disinfection agents, although the concentrations
at discharge will be sufficiently dilute to protect the benthic organisms adjacent to the outfall
diffusers.
Although there are few year round residents neighbouring on the plant, potential nuisances
include intermittent noise and odours. Noise pollution sources are predominantly transport
trucks and the compressors used to power the vacuum systems servicing the evisceration
machinery. These nuisances occur only when the plant is processing, typically starting at 6am
and continuing until 4pm.
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8. Proposed Monitoring
This section has been taken directly from the draft permit in Appendix B.
8.1. Effluent Monitoring Program
Flow Measurement
The two waste streams (sewage effluent stream and process wastewater streams) will be
monitored independently prior to combining and discharging.
Discharge Flow Measurement and Fish Processing Plant Production
A suitable flow measuring device will be provided and maintained, and record once per day the
separate effluent volumes (sewage and process wastewaters) discharged over a 24-hour period.
Fish processing plant production records will be maintained, and the quantity and duration of
fish processing production will be recorded each day.
Discharge Composite Sampling During Production
A suitable sampling facility is installed and a composite sample of the processing wastewater
effluent will be obtained prior to discharge once every month. The sample will consist of four
grab samples taken over a two hour period at flows occurring during maximum production and
mixed to form a single sample (or an approved flow proportional continuous sampler will be
used) for subsequent analysis. Proper care will be taken in sampling, storing and transporting the
samples to adequately control temperature and avoid contamination, breakage, etc.
Discharge Composite Sampling During Wash-down
A suitable sampling facility is installed and a composite sample of the processing wastewater
effluent will be obtained prior to discharge once every month. The sample will consist of four
grab samples taken during wash-down activities and mixed to form a single sample (or an
approved flow proportional continuous sampler will be used) for subsequent analysis. Proper
care will be taken in sampling, storing and transporting the samples to adequately control
temperature and avoid contamination, breakage, etc.
Discharge Grab Sampling
A suitable sampling facility shall be installed and a grab sample of the domestic sewage effluent
will be obtained once each quarter. Proper care will be taken in sampling, storing and
transporting the samples to adequately control temperature and avoid contamination, breakage,
etc.
Discharge Analysis
BBPC will obtain analyses of discharge samples for the following:
(a) 5-day Biochemical Oxygen Demand,
(b) Total Suspended Solids (nonfilterable residue),
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(c) for fish processing effluent only, total ammonia,
(d) fecal coliforms.
8.2. Receiving Environment Monitoring Program
Receiving Environment Monitoring
Receiving environment monitoring has already commenced. Future annual monitoring will occur
between August 1 and August 31.
Receiving Environment Grab Sampling
Grab samples of seawater will be collected from six sampling sites. These grab samples will be
taken from each of the six stations as near in time as possible to the period of peak daily effluent
discharge. For quality control, duplicates will be collected for 10% of the samples collected. A
monitoring report will be submitted to the Regional Manager, Environmental Protection within
six months of completing the sampling. The sites are located as follows:
• a reference site located approximately 1 km from the discharge, upstream of the direction
of the predominant current, will be sampled at 1 m below surface and at 15 m depth
relative to chart datum.
• Another sampling site will be located directly above the outfall terminus and a sample
collected 1m below surface.
• The remaining four sites shall be located along the edge of the IDZ evenly spaced on
100m radii from the outfall terminus. Sampling depth at each site will be 1 meter, 5
meters from the bottom and another sample equidistantly spaced at a depth between the
topmost and bottommost sampling depths.
Receiving Environment Analyses for Grab Samples
BBPC will obtain analyses of receiving environment samples for the following:
(a) Total Suspended Solids (nonfilterable residue)
(b) Ammonia (as N)
(c) Fecal Coliforms
(d) Enterococci
Field Measures for Depth Profiling
At the six sites outlined above, BBPC will obtain field measurements of the following during
grab sampling:
(a) Dissolved Oxygen
(b) Temperature
(c) Salinity
(d) pH
The above parameters shall be measured at the following depth intervals:
(i) every 2 meters from the surface to a depth of 20 meters,
(ii) every 5 meters from a depth of 20 meters to the bottom,
(iii)1 meter above the bottom
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8.3. Analytical Standards
Sampling will be carried out in accordance with the procedures described in the most recent
edition of the "British Columbia Field Sampling Manual for Continuous Monitoring and the
Collection of Air, Air-Emission, Water, Wastewater, Soil, Sediment, and Biological Samples”,
or by suitable alternative procedures as authorized by the Director.
Analyses will be carried out in accordance with procedures described in the most recent edition
of the "British Columbia Laboratory Methods Manual for the Analysis of Water, Wastewater,
Sediment, Biological Materials and Discrete Ambient Air”, or by suitable alternative procedures
as authorized by the Director.
All data of analyses required to be submitted by the permit will be conducted by a laboratory
acceptable to the Director. At the request of the Director, BBPC will provide the laboratory
quality assurance data, associated field blanks and duplicate analysis results along with the
submission of the data required by the effluent and receiving environment monitoring protocol.
8.4. Data Records and Reporting
BBPC will maintain data of analyses and flow measurements for inspection, and submit the
suitably tabulated data, semiannually, to the Regional Manager, Environmental Protection, for
the previous 6 months. Monitoring data will be archived in electronic format using software in
common use. An annual report will be submitted which includes a summary and interpretation
by an independent qualified professional of the discharge and receiving environment monitoring
results for the previous year. The report will provide an assessment of the impact of this
discharge on the receiving environment and recommended changes (if any) to the monitoring
program. All reports will be submitted within 31 days of the end of the reporting period.
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Technical Assessment: Brown’s Bay Packing Company, Major Permit Amendment Application

Appendix E: WorleyParsons Outfall Discharge Dilution Modelling
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Technical Assessment: Brown’s Bay Packing Company, Major Permit Amendment Application

Appendix F: Brown’s Bay Resort Discharge Permit

F

