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May 13, 2022 
SIMCorp File #SW2017-128 

Mr. Justin Chase 
EIA Specialist 
Environmental Impact Assessment 
Environment and Local Government 
PO Box6000 
Fredericton, NB 
ESB 5H1 

Dear Mr. Chase: 

Sweeney International Marine Corp. 
SIMCorp Environmental Sciences Lab 

46 Milltown Blvd. 
St. Stephen, NB 

Canada 
E3L 1G3 

Tel: (506) 467-9014 
Fax: (506) 467-9503 

www.simcorp.ca 

RE: Project Registration: Bayside Post-smolt Facility-Bayside, NB 

Sweeney International Marine Corp. (SIMCorp) was retained by Kelly Cove Salmon Limited (KCS), a 
Division of Cooke Aquaculture Incorporated (CAI), to submit a registration document for the Bayside 
Post-smelt Facility (the Project) as required by Section 5(1) of the EIA Regulation. 

Closely associated with this submitted Environmental Impact Assessment Registration (EIA #4561-3-
1481) is a Water Supply Source Assessment (WSSA) that was registered with the Province in October 
of 2017. The WSSA EIA registration was undertaken independently from this EIA submission to 
determine if required groundwater resources exist on or near the proposed facility location. The 
determination will be addended to this document in Appendix A when completed. 

The proposed project would see the construction of a state-of-the-art recirculating aquaculture system 
(RAS) post-smelt facility. Associated with this proposed post-smelt production facility would be two 
water pipeline corridors and a marine loading facility with associated infrastructure. 
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The proposed project would allow CAI to manage a 5-year growth plan that would see the Company's 
harvest from its east coast marine farms rise to 65,000 MT annually. 

Once you have had the opportunity to review the attached registration document, please do not 
hesitate to contact us to address any questions/concerns you may have. 

Sincerely, 

R.H. Sweeney 
Sr. Project Manager 
Sweeney International Marine Corp. 
SIMCorp Environmental Sciences Lab 
46 Milltown Blvd. 
St. Stephen NB, E3L 1 G3 
Phone: (506) 467-9014 
Fax: (506) 467-9053 
Email: bsweeney@simcorp.ca 
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1. THE PROPONENT 

Cooke Aquaculture Inc. (CAI) is a vertically integrated aquaculture corporation based in Blacks 
Harbour, New Brunswick, Canada with salmon farming operations in Atlantic Canada, the United 
States, Chile, and Scotland. The Cooke family group of companies began with Cooke Aquaculture, 
which was established in 1985 as Kelly Cove Salmon (KCS) by Gifford, Michael, and Glenn Cooke. 
Through KCS, CAI operates several land-based salmon hatcheries in Charlotte County, NB. CAI 
plans to construct a "post-smolt" or "large-smolt" production facility in the Champlain Industrial Park in 
Bayside, New Brunswick. This proposed aquaculture facility will use advanced recirculating 
aquaculture system (RAS) technology to reduce new water requirements. The proposed system will 
have a capacity to produce 2,000 MT of "large-smolt'' salmon at 300+ grams. 

Proponent and Consultant Information 

Contact Information for the proponent and consultants are as follows: 

Proponent 
Kelly Cove Salmon Ltd. a division of 
Cooke Aquaculture Inc. 

Proponent Contact: 
Mr. Mitchell Dickie 
Project Manager for Freshwater Systems 

Address: 
669 Main Street 
Black Harbour, NB E5K 1 K1 

Phone: (506) 755-5282 

Email: mitchell.dickie@cookeagua.com 

SW2017-128 
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Project Consultant 
Sweeney International Marine Corp. (SIMCorp) 

Consultant Contact: 
Tara Daggett, M.Sc. 
Senior Marine Environmental Biologist 

Address: 
46 Milltown Blvd. 
St. Stephen NB E3L 1 G3 

Phone: (902) 838-5180 
Fax: (506) 467-9503 

Email: tdaggett@simcorp.ca 

Engineering Consultant 
Sorensen Engineering Limited 

Consultant Contact: 
Marc Sorensen, BSc., P.Eng. 
President 

Address: 
134 Carleton Street 
Saint Andrews NB ESB 1 N9 

Phone: (506) 529-8907 

Email: marc@soreng.ca 

SW2017-128 
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2. THE UNDERTAKING 

2.1 Name of the Undertaking 

Post-smolt Production Facility- Bayside, NB. (the Project). 

2.2 Project Overview 

May 2022 

Kelly Cove Salmon Limited (KCS) is proposing to construct a post-smolt facility in the Champlain 
Industrial Park at Bayside, NB. The plans include the construction of low water change, brackish, 
state-of-the-art Recirculating Aquaculture Systems (RAS) and associated infrastructure, to rear post­
smolt salmon on land. Along with this proposed post-smolt production facility and included in the scope 
of this environmental assessment are two proposed water pipeline corridors, a marine fish transfer 
system with associated infrastructure and marine pipelines and associated infrastructure. A water 
supply source assessment (WSSA), whose EIA (EIA #4561-3-1481) was registered in 2017 and is 
currently being completed, the EIA determination will be addended to this submission under Appendix 
A. 

It is proposed that smolt will enter this facility where they will remain until they are 300+ grams. When 
fish are ready for stocking, the large smolts will be loaded directly on well boats and taken to saltwater 
farming pens. 

2.3 Purpose/Need/Rationale for the Undertaking 

The rationale for the Project is the need for CAI to manage a 5-year growth plan that would see the 
Company's harvest from its east coast marine farms rise to 65,000 MT annually. To achieve this 
objective, CAI is looking to increase the average smolt size and implement a managed sustainable 
increase in numbers. With the need to increase annual production, there is a requirement to increase 
the land-based capacity and production, which can only be achieved by increasing the Company's 
physical capacity through the development of new and additional facilities. 

To increase the average smolt size, CAi's plan is to establish new, large post-smolt units in New 
Brunswick (Bayside) to complement the facility currently in development in Nova Scotia. These units, 
such as at the proposed Bayside facility, are best situated close to saltwater access for improved 
shipping and logistics. These new purpose-built units will use modern RAS technology, which requires 
low volumes of new water, large tanks, and intensive effluent treatment (including sludge de-watering). 

Fish will be required to grow to 300-g+ smolt. In turn, the grow-out period in these post-smolt units will 
significantly shorten the time fish spend in sea cages before harvest and allow the company to achieve 
its harvest production targets. This reduced time in salt water will also allow a much easier way to 
manage biological and environmental challenges like sea lice, severe environmental conditions, and 
disease. 

3 
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The Project was initially conceived in 2017 as a freshwater facility that would produce large smolts. 
Since then, the proponent has determined producing large post-smolts in brackish systems, is more 
favorable. The Project has therefore evolved from a freshwater facility to a brackish one, which will 
be primarily supplied water from non-potable sources. 

2.4 Project Location 
The proposed Bayside Post-smolt Facility (BPF) will be located on Champlain Drive off Route 127 in 
Bayside, Char1otte County, NB. The proposed facility location is within Champlain Industrial Park 

, .. 
~ 

~ ST.STEPHEN 

" _) ,/ 

ST.CROIX 

ESTUARY 

Figure 1 Project Location 
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located 12 km northeast of St. Andrews, ,, 
\ NB (see Drawings: Sheet L-1 and 

\ Figure 1 ). The proposed facility will be 
- '\ located on PIO 15166184. Some 

groundwater sources will be located on 
~ the same PIO as the facility, while other 

sources will be located nearby on PID's 
as indicated in Table 1. The water from 

• the off-site PID's will be transferred to 
the facility via pipelines (see Section 
2.6.2). Also associated with the facility 
will be a marine fish transfer system 
located in front of Pl D 15166184. 
Domestic wastewater will be transferred 
by a new pipeline to the existing 
industrial park treatment facility at PIO 
15177496. Domestic water will be 
supplied from the Champlain Industrial 
Park, which currently passes the 
entrance to the property. 
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Table 1 Property Location Information 

Site Name Bayside Post-smolt Facility 

Civic Address Champlain Drive, Champlain Industrial Park (facility), Chamcook No. 

3 Rd. (groundwater infrastructure) 

PID(s) 15166184 (facility)- CAI Owned 

01235522 (fresh groundwater infrastructure) - owned by RDC 

01235118 (fresh groundwater infrastructure) - privately owned 

01235100 (fresh groundwater infrastructure) - owned by RDC 

15211949 (fresh groundwater infrastructure)-owned by RDC 

15068919 (brackish groundwater infrastructure)- privately owned 

15177496 (domesticwastewater) -owned by RDC 

Community Bayside, NB 

County Charlotte County 

1 :50 000 Topographic Map# 21G03 Edition 3 UTM Zone 19T 

45.151897, -67.135418 (facility), 

GPS Coordinate Reference 45.156936, -67.119456 (fresh groundwater infrastructure), 

45.152287, -67.137078 (brackish groundwater infrastructure) 

2.5 Siting Considerations 

There are limited opportunities for new land-based facilities in Atlantic Canada and particularly New 
Brunswick. Many factors were considered to choose an appropriate and strategic location for the 
proposed facility including: 

• The proximity to a source of smolt (Johnson Lake Facility is approximately 45 km away). 

• The proximity to Cooke Aquaculture owned saltwater grow-out sites 

• The proximity to saltwater access for transport of fish to the saltwater grow-out sites 

• Adequate local source of groundwater for the facility (determined by a WSSA registered in 
2017, EIA #4561-3-1481) 

• Availability of land in a designated industrial park (Champlain Industrial Park) with its 
associated amenities such as the availability of potable water for domestic use and a sewage 
treatment facility. 

• Proximity to a workforce familiar with aquaculture operations. 

5 
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2.6 Bayside Post-smolt Facility 

The proposed Bayside post-smolt project includes four main components: (1) the land-based rearing 
facility and associated infrastructure, (2) the fresh and brackish groundwater pipelines and associated 
infrastructure, (3) the marine fish transfer system and associated infrastructure, and (4) the marine 
pipelines and associated infrastructure. 

2.6.1 Land-based Rearing Facility and Associated Infrastructure 

As discussed in Section 2.4 and summarized in Table 1, the location for the proposed facility is in the 
Champlain Industrial Park. The facility includes new water-treatment systems, land-based rearing 
systems, fish shipping systems, and effluent treatment system. The buildings included in the facility 
are summarized in Table 2. 

Table 2 Facility Building Descriptions & GPS Coordinates 

Building No. Description GPS Coordinates 

1 Main Facility 45.15201876, -67 .13529455 

Salt & Brackish Water Treatments and 
2 Storages, Temperature Recovery & 45.15157208, -67.13604447 

Discharge Filtration 

3 Saltwater In-take Building 45.15140108, -67.13692361 

4 Fresh Water Treatment and Storage 45.15186651, -67.13437886 

Building 1 

This is the main building of the facility and will house the RAS systems, shipping systems, electrical 
distribution, temperature control, oxygen generation, ozone generation, feed storage and distribution, 
chemical storage and distribution, and the staff areas. It will be approximately 112.3 m long x 80 m 
wide, 8,984 m2• At the east end, close to 4 m of material is planned to be excavated. The depth of 
excavation will reduce across the length of the building towards the estuary, creating a building pad. 
This is illustrated in Drawings: Sheet L-2. 

The building will be an insulated steel structure with metal cladding and roofing. 

Conceptual architecture drawings illustrate the building in Drawings: Sheets SK103, SK201, SK902, 
SK905, SK301 and SK303. 

Building 2 

This building will house the saltwater and brackish-water treatment systems and storage. Raw, salt 
water from the estuary and brackish water from wells 1 A, 1 B, and 1 C will be pumped to this building. 
The building will also house a reverse osmosis process that will produce deionized fresh water from 
treated salt water and store it. 

6 
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The polishing filtration component of the effluent treatment system will be in Building 2. All RAS effluent 
from the facility will pass through final microscreen drum filtration. After drum filtration , there will be 
take-offs for temperature recovery heat exchangers, providing operators the option of recovering 
heat/cooling from the discharge water to minimize heating and cooling requirements. The building will 
be approximately 29 m long and 13.5 m wide, 392 m2• The saltwater storage tank may require an 
excavation of up to 3.5 m. 

It will be an insulated steel structure with metal cladding and roofing. 

Building 3 

This building will house the saltwater in-take pumps, the priming system for the saltwater i~take 
pipelines, and the associated monitoring and controls. The building is expected to have an overall 
footprint of less than 6.5 m x 9.5 m, 62 m2• This is illustrated in Drawings: Sheet L-2. 

The building will be an insulated steel structure with metal cladding and roofing. A preliminary layout 
of the building is included in Drawings: D-30. 

Inside Building 3 will be a drywell for the saltwater in-take pumps. At high tide, the pumps will be 
below the estuary water level. At low tide, the pumps will be approximately 4 m above the estuary 
water level. The elevation of the pumps is dictated by their finite ability to draw water above their 
source. 

Installing the pumps at this elevation will require excavation of the foreshore. The excavation is 
expected to have a footprint of approximately 7 m x 7 m, 49 m2 and be approximately 4 m deep. 
Following construction, outside of the drywell would be backfilled as part of the rock-infill structure. 

Since the suction pipes will be installed below the existing foreshore surface, a channel will be 
excavated from Building 3 to the breakout point, starting at approximately 4 m deep and tapering to 
existing grade. The channel will be approximately 2 m wide. 

Building 4 

This building will house the freshwater storage tank. Water from wells 3, 5, 9, and 12 will be pumped 
to this tank for storage. The footprint of the building will be approximately 17 m x 12.7 m, 216 m2• This 
is illustrated in Drawings: Sheet L-2. 

The building will be an insulated steel structure with metal cladding and roofing. 

Below Grade Corridor 

Several services will pass from Buildings 1, 2, and 3 down to the fish loading barge. This includes 
power and communications from Building 1 to Buildings 2 and 3 and the fish loading barge. It will 
include the (4) pipelines associated with the fish transfer system, the raw saltwater pipeline, the 
discharge pipeline and the natural material return pipeline. Finally, efficient access is required for staff 
from the fish loading barge to the shipping systems. 

To accommodate this, a below grade corridor, or passageway, will be constructed between Buildings 
1, 2, and 3. The intent is to install a ceiling over the corridor and back-fill the route after construction, 
restoring the conditions at grade. The corridor will be approximately 2.5 m wide. The depth from grade 

7 
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to floor level will vary. The corridor will be horizontal from Building 1 to 2, then will continuously slope 
down to Building 3. The corridor will pass below the access road to Well 1A north of Wells 2 and 2A. 
This is illustrated in Drawings: sheet L-2. 

2. 6. 1. 1 New Water Treatment 

The facility requires a combination of brackish water, salt water, and fresh water for operation; each 
source requires treatment to ensure constant, disinfected new water for the facility. A process flow 
schematic of the treatment processes is shown in Drawing: Sheet FS-1. 

Brackish Water 

Brackish water is sourced from wells on the project site (PIO 15166184) and the adjacent property 
(PIO 15068919), which is privately owned. Sustainable groundwater withdrawal rates are currently 
being established through Water Supply Source Assessments in EIA Registration #4561 -3-1481, 
however, the treatment process will remain the same regardless of flow rate. 

Brackish water will enter Building 2 and undergo sand filtration to remove particulates including TOC 
prior to disinfection and storage. The water used for backwashing the sand-filtration units will be 
sourced from the treated brackish-water storage tank. Natural materials captured through the filtration 
processes will be returned to the St. Croix Estuary below the low-water mark as shown in Drawings: 
Sheet L-2. 

Salt Water 

Salt water is sourced from the adjacent St. Croix Estuary via two saltwater intakes as shown in 
Drawings: Sheet L-2. The saltwater intakes, described in more detail in section 2.6.4, will include 
exclusion screens, sized to prevent fish impingement, and will be covered by 9 m of water at low tide. 
They are a similar design to those used at the Saint Andrews Biological Station (SABS) and the 
Huntsman Marine Science Center (HMSC). 

Pumps will be installed in the saltwater pumphouse (Building 3) and will pump seawater into Building 
2 for treatment. Two levels of filtration are required to ensure optimal water quality for disinfection prior 
to use in the facility. Natural materials captured through the filtration processes will be returned to the 
St. Croix Estuary below the low-water mark as shown in drawing L-2 (Drawings: Sheet L-2). 

Following disinfection, the incoming water will have the option to pass through a temperature recovery 
heat exchanger with the effluent water to minimize temperature differences between the effluent water 
and receiving water and reduce overall heating and cooling requirements of the facility's temperature 
control system. The heat exchanger will feature chemical cleaning in place (CIP) to minimize the 
frequency of offline cleaning. 

A reverse osmosis system will be installed to desalinate salt water from the St. Croix Estuary to provide 
fresh water for the facility, stored in an RO water storage tank, this water will be used to manipulate 
the salinity of the rearing system. 

The secondary filtration process and the reverse osmosis system are membrane filtration processes 
which will use a combination of backflushing and backflushing with chemical cleaning in place (CIP) 
to ensure optimal performance. Frequency of backwashes and CIP will be regulated based on 
transmembrane pressure (TMP). 
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CIP backwash methods will include cycling through the membrane a strong base (sodium hydroxide, 
NaOH) followed by a strong acid (hydrochloric acid, HCI). The backwash from the two steps will be 
collected in a common neutralization tank and the pH will be neutralized using HCI and NaOH prior to 
discharge. 

Fresh Water 

Fresh water is sourced from wells on the project site (PIO 15166184) and a nearby property (PIO 
1235522), owned by the Regional Development Corporation (RDC). Groundwater sourced from these 
wells is expected to be of good quality and will only require disinfection prior to use in the facility. 
Sustainable water withdrawal is currently being established through Water Supply Source 
Assessments as part of EIA Registration #4561-3-1481. 

Fresh water will be disinfected with UV and stored in a holding tank within Building 4. 

2.6.1.2 Recirculating Aquaculture Systems (RAS) Description 

Various water treatment technologies have been implemented in land-based aquaculture over the past 
several decades. This has taken the industry from flow-through, or single-pass, systems to modern 
recirculating aquaculture systems (RAS); reducing the new water required per kilogram of feed offered 
from greater than 10,000 L to 300 L. While these land-based systems have historically been used for 
early life stages of Atlantic salmon, from egg to 50 - 60 g, the advancements in technology have 
allowed extended growing periods on land to greater than 150 g. 

Kelly Cove Salmon (KCS) has continually adopted and implemented new technologies and strategies 
to produce Atlantic salmon in sustainable ways. Given the local climate, KCS is expanding their land­
based sector with the Bayside Post Smalt Facility to grow fish larger on land, reducing the time they 
spend at sea. 

The proposed post smolt facility will rear Atlantic salmon to> 300 g in brackish water in 4 post smolt 
RAS. The facility will also include 2 Shipping RAS, for holding fish prior to transfer, and a Fish Transfer 
System (Section 2.6.3), for transferring the fish onto well boats. The RAS will all be within Building 1. 

Post-Smolt RAS Description 

The RAS, as illustrated in drawing FS-2 (Drawings: Sheet FS-2), include primary solids removal , 
carbon dioxide stripping, ammonia conversion (metabolic by-product removal) , ozone treatment, and 
oxygen transfer. This is the most common form of RAS and can be found through-out the aquaculture 
industry. In these systems, the new water (added at 300 L new water/kgFEEo) is added to dilute the 
concentration of nitrate, which typically reaches concentrations of up to 150 mg/L. Following is a 
description of each component: 

Primary Solids removal in the RAS systems will be completed using microscreen drum filters 
with 60 µm screen openings. The drum filters will be automated based on a pre-defined 
pressure drop across the filter. The waste stream of captured solids that is generated, will be 
sent to solids treatment (see section 2.6.1.3). 

Ammonia-nitrogen, excreted by the salmon, will be converted to nitrate through nitrification in 
static biofilters. The static bio-filters will also capture fine solids, which pass through drum 
filtration. Periodically, the static filters will be backwashed, sending the captured solids to solids 
treatment. 
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Ozone will be continuously dosed, based on feed rate, to control the accumulation of dissolved 
constituents and fine solids and to maintain water clarity. 

Carbon Dioxide Stripping will be attained by crossflow aeration of the recirculating flow. This 
energy-efficient process will ensure gases such as carbon dioxide, oxygen, and nitrogen are 
returned to their natural saturated concentrations. 

Oxygenation will be completed as the recirculated water travels back to the rearing tanks, 
ensuring there is sufficient oxygen in the stream to maintain oxygen saturation in the rearing 
tanks. 

pH will be controlled using sodium hydroxide (NaOH) which will be automatically dosed to 
maintain a consistent pH in the rearing tanks. 

Shipping RAS Description 

The shipping systems are simplified RAS, designed to hold fish prior to transfer and include primary 
solids removal, ammonia conversion (metabolic by-product removal), carbon dioxide stripping, and 
oxygen transfer. In emergency situations, such as a delay in shipping, the fish held in the shipping 
system may require maintenance feeding . New water will be added to maintain water quality. Following 
is a description of each component: 

Primary Solids removal in the RAS systems will be completed using microscreen drum filters 
with 60 µm screen openings. The drum filters will be automated based on a pre-defined 
pressure drop across the filter. The waste stream of captured solids that is generated, will be 
sent to solids treatment (see section 2.6.1 .3). 

Ammonia-nitrogen, excreted by the salmon, will be converted to nitrate through nitrification in 
moving bed biofilters. 

Carbon Dioxide Stripping will be attained by crossflow aeration of the recirculating flow. This 
energy-efficient process will ensure gases such as carbon dioxide, oxygen and nitrogen are 
returned to their natural , saturated concentrations. 

Oxygenation will be completed as the recirculated water travels back to the rearing tanks, 
ensuring there is sufficient oxygen in the stream to maintain oxygen saturation in the rearing 
tanks. 

pH will be controlled using sodium hydroxide (NaOH), which will be automatically dosed to 
maintain a consistent pH in the rearing tanks. 

2.6.1.3 Effluent Treatment System Description 

This facility will be equipped with a modern effluent-treatment system, which will treat effluent from the 
4 Post-Smalt RAS and 2 Shipping RAS described above. The facility produces two effluent streams: 
(1) a solids stream, which contains over 99% of the solids from the facility, and (2) an overflow stream 
which is equivalent to the water quality supplied to the rearing tanks. 
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Nutrient Pathway 

The water usage of RAS is based on the feed offered to the system. This means the nutrient 
concentrations of the effluent are relatively stable, while the flow rate varies over a production cycle. 
As previously mentioned, the facility is planned to complete two production cycles annually. The 
annual variation in feed offered is illustrated in Figure 2. The figure illustrates the facility will be close 
to peak feed offering twice a year, for periods close to 5 weeks during spring and fall. These are the 
periods modelled when establishing the Effluent Discharge Objectives (EDOs). The annual average 
feed offered is 6,800 kg/day or 57% of the peak. 
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Figure 2 Estimated Faclllty Feed Rate as a Function of Time 

The nutrient-flow schematic (Drawings: FS-5) illustrates the nutrient pathway for the facility. The 
schematic illustrates how the phosphorous and nitrogen are removed from the systems and how much 
of each nutrient is retained by the fish, sent for disposal, and discharged to the receiving waters. The 
percentages shown are percentages of the nutrients initially present in the feed. 

The RAS operate in pseudo-steady state in which equilibrium is reached for a given constant feeding 
rate. Any nutrients entering the system in the feed must be either retained by the fish or removed from 
the system through mechanical, biological, or chemical means. The fish retain 24% of the 
phosphorous and 23% of the nitrogen in the feed. The rest is excreted as particulate matter or 
dissolved nutrients. The majority of these excreted nutrients are captured in the effluent treatment 
processes and the remainder is discharged. 
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Effluent Discharge Objectives (EDOs) 

As part of the new Environmental Management Plan under development by the staff at DELG, facilities 
with discharge to marine or estuarine waters are instructed to establish Water Quality Objectives 
(WQOs) which will then be used to create site-specific Effluent Discharge Objectives (EDOs). The 
establishment of these EDOs is described in detail in Appendix B. 

To ensure EDOs are met, the facility effluent treatment system will highlight solids capture, wherein a 
large portion of the nutrients are concentrated. The overall process is shown on drawing FS-4 
(Drawings: Sheet FS-4) and includes two major components: (1) solids treatment and (2) polishing 
treatment. 

Solids Treatment 

The solids stream, originating from drum-filter backwash and static biofilter cleanings in the RAS 
systems, will be pumped to a waste buffer tank (e.g., equalization tank) located in the east end of 
Building 1. This tank will homogenize the effluent and allow for a consistent treatment rate. From the 
buffer tank, effluent will undergo chemical coagulation and flocculation, to precipitate phosphorous 
and conglomerate the solids. The solids will then be separated from the stream and thickened. This 
will result in a clarified water stream low in TSS and phosphorus. 

The thickened solids will be sent to a separate storage tank from which solids will be pumped through 
a dewatering centrifuge and thickened to 25% solids content. Dewatering supernatant will be returned 
to the waste buffer tank for retreatment. The dewatered solids will be conveyed to a roll-off container. 

The rate at which roll-off containers are filled will vary with production. When the facility is initially 
stocked, it will produce a roll-off container of dewatered solids approximately weekly. This frequency 
will increase over the production cycle to several roll-off containers a week. 

The solids will be disposed of in an approved manner to either a composting facility or landfill. 

Polishing Treatment 

The clarified water stream from solids treatment will combine with the overflow water stream from the 
facility's RAS and pass-through polishing filters, with 60 µm mesh screen, located in Building 2. 
Backwash from the polishing filters will be returned to the waste buffer tank of the solids treatment 
system in Building 1 for retreatment. 

Treated effluent will be discharged to the receiving water via effluent pipelines, which is described in 
more detail in Section 2.6.4.2. 

A summary of the nutrient pathways which show nutrients captured by the effluent treatment system 
is shown in drawing FS-5 (Drawings: Sheet FS-5). 

2.6.1.4 Chemical Storage 

Chemicals used on site will be limited to those required in the RAS, water treatment, and effluent. 
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The RAS will use caustic soda (NaOH) to control pH in the systems. KCS has health and safety 
protocols developed for mixing and storing NaOH which include appropriate PPE and 100% 
containment around each liquid storage container. In the event of a spill, caustic will be neutralized, 
and the neutralized fluid will be sent to the floor drain holding tank. 

Biosecurity is a crucial aspect of land-based aquaculture systems, including disinfection of equipment 
that enters the facility and foot baths at key junctures within the facility. This disinfection will be 
accomplished using Virkon Aquatic. Spent Virkon will be held in the floor drain storage tank and 
disposed of periodically. 

Effluent treatment will use a multivalent metal salt coagulant (poly-aluminum chloride, PAC) and an 
emulsion polymer flocculant to effectively remove solids from the effluent stream and thicken into a 
high solids content sludge for disposal. These chemicals are commonly used in water-treatment 
facilities across many industries. 

Water treatment will use a strong base (caustic soda, NaOH) and a strong acid (HCI). 

2.6.1 .5 Domestic Services 

The facility's domestic services will include a potable water supply, floor drain storage, and domestic 
sewerage. 

Potable Water Supply 

The facility will use the potable water supply available from the industrial park for domestic water 
supply, preparation of sodium hydroxide solution for pH control in the systems, and preparation of 
ffocculant for the effluent treatment system. A summary of expected usage is shown below: 

Table 3 Potable Water Supply Summary 

Description 
Expected Potable Water Use 

Comments 
(m3lday) 

Domestic Water Supply 1.13 m3/day 
Based on 75 LPD per 

employee @ 15 employees* 

Emergency Showers Supply N/A 
4.5 m3/h (20 gpm) per 

emergency shower 

Sodium Hydroxide Preparation 13.6 m3/day At Peak 

Flocculant Mixing (Effluent) 108 m3/day At Peak 

TOTAL 122. 7 m3/day 

*Appendix D, New Brunswick Technical Guideline for On-site Sewage Disposal Systems 

Floor Drain Storage 

Floor drains from the facility will be collected in a floor-drain storage tank on site, which will be emptied 
periodically. 
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Domestic Sewerage 

Domestic sewerage generated on site will flow by gravity to Lifting Station 1, which will be adjacent to 
the west end of Building 1 and will have duplex grinder pumps installed. Only domestic sewerage will 
be plumbed to Lifting Station 1. From Lifting Station 1, the sewerage, will be pumped up to Man Hole 
1, which will be located within the DTI right-of-way for Champlain Drive. From Man Hole 1, the 
sewerage will gravity flow to Lifting Station 2, which will be within the DTI right-of-way for Champlain 
Drive and adjacent to PIO 15177496. From Lifting Station 2, the sewerage will be pumped into the 
existing industrial park treatment facility. This is illustrated on drawing L-1. 

2. 6. 1. 6 Liquid Oxygen, Oxygen Generation and Ozone Generation 

The oxygen demand of the facility will steadily increase over the duration of each production cycle. 
Oxygen will be transferred into the RAS water, to replenish that used by the post-smolts, and w ill be 
used in the production of ozone gas. 

Two types of oxygen will be used on site, liquid oxygen (LOX) and generated oxygen. LOX will be 
used for approximately half of the overall demand. Since LOX can be used during a total power outage, 
a minimum amount of LOX will always be maintained on-site. To accommodate the resultant usage 
and risk management, the proponent will install (2) 6,000 gal LOX storage tanks. Air Liquide will 
supply and install the LOX infrastructure. 

Additionally, there will be modular oxygen generation within Building 1 to supplement the LOX. 
Generated oxygen can contain a higher concentration of nitrogen, compared to LOX, which makes it 
more suitable for ozone generation. Therefore, the generated oxygen will primarily be used for ozone 
generation, while supplementing the RAS during peak production. 

Ozone is used in RAS systems to optimize the water quality, which helps maintain good fish health 
and stable RAS conditions. The ozone demand of the facility will increase over the duration of each 
production cycle, similar to oxygen. The ozone used within the facility will be generated within Building 
1, by modular ozone generators with redundancy. The generators will be stored in a well-ventilated 
room with appropriate ozone in air monitors for health and safety. Ozone will not be stored as it is a 
highly reactive compound with a relatively short half-life. 

In each RAS, a side stream will be utilized to dose at least 14 g of ozone per kg of feed offered, to 
maintain water quality. The generated ozone will be up to 13 wt%. The side-stream ozone system will 
be engineered to ensure no residual leaves the contactor and there will be monitoring in place for 
verification. Any off gas will be vented outside the building. Air monitoring equipment will be in place 
adjacent to the ozone generators, throughout the distribution system, and adjacent to injectors to pre­
emptively alert staff to elevated ozone levels and to deactivate the ozone generators. Ozone 
compatible materials will be used through the ozone system. 

2. 6. 1. 7 Emergency Generators & Fuel Storage 

Four 1,500 kW generators are planned to be installed, each with a dedicated 28,400 L subbase fuel 
tank. Three generators will be required during an outage, the fourth installed unit is to provide 
redundancy, for servicing and failures. Additionally, connections will be installed to allow a fifth mobile 
generator to be connected if a unit is offline. All subbase fuel tanks will be installed by a licenced 
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installer and will be anchored to a concrete pad. The generators and fuel tanks will be installed in a 
secure area that is set back more than 50 m from the top of bank. 

2.6.1.8 Stonn Water 

Storm water from the site will be collected and channelled to Watercourse C. Watercourse C currently 
discharges to the intertidal zone. The Project will result in Watercourse C discharging onto the rock 
infill structure, to ensure there is no scouring of the intertidal zone. 

2.6.2 Fresh and Brackish Groundwater Pipelines and Associated Infrastructure 

The pipelines required for transporting the groundwater to the facility are: (1) fresh groundwater from 
the RDC wellfield (01235522) to Building 4 and (2) brackish groundwater from the adjacent private 
property (PID 15068919) to Building 2. 

2.6.2.1 Fresh Groundwater from RDC Wei/field 

Fresh groundwater from the RDC wellfield will be transported via two (2) 1.5 km pipelines over the 
following PIDs (see Drawings: Sheet L-1): 

1. PID 01235522 (owned by Regional Development Corporation) 

2. PID 01235118 (privately owned) 

3. PID 01235100 (owned by Regional Development Corporation) 

4. PID 15211949 (owned by Regional Development Corporation) 

The Water Supply Source Assessment (WSSA) associated with this wellfield is part of EIA Registration 
#4561-3-1481 , once the final, approved water-withdrawal rates are determined, an agreement will be 
drawn up between the proponent and the RDC for the pipeline corridor. Similarly, an easement over 
the private land (PID 01235118) will be finalized following the completion of EIA #4561-3-1481. 

The pipeline will cross three watercourses (identified as Watercourse A, Watercourse B and 
Watercourse C), and two roads (Chamcook No. 3 and Route 127), as well as wetlands along the 
Chamcook No. 3. A portion of this pipeline will be located within the Chamcook Lake Protected 
Watershed, requiring an exemption from DELG. The application for this exemption is included in 
Appendix C and includes a detailed description of the pipeline route and installation. Two pipelines 
are being installed in the same trench to provide redundancy. 

2. 6. 2. 2 Brackish groundwater from the adjacent private property 

On private property PID 15068919, there are two (2) brackish production wells, Well 1B and Well 1C. 
These are illustrated on drawing L-2. The construction of these wells and the access road were 
approved in EIA# 4561-3-1481. 

From each Well 1 B and 1 C, a pipeline and two (2) electrical conduits, for power and monitoring, will 
be installed to Building 2. Monitoring will include level , temperature, and conductivity of each well. 

15 
SW2017-128 



May 2022 

At the well heads of Wells 1 Band 1 C, the proponent would install a concrete manhole section no more 
than 1.2 m in diameter and no more than 1.2 m high above grade with a concrete cover containing a 
lockable access door. This will serve as security containment for the wells. 

2.6.3 Marine Fish Transfer System and Associated Infrastructure 

The facility will include a fish transfer system for (1) moving fish within Building 1 and (2) transporting 
fish onto well boats. 

Fish transfer within Building 1 will include fish transfer pipes to: 

• Transfer incoming fish from live-fish transfer trucks into rearing tank systems 

• Transfer incoming fish from live-fish transfer trucks directly onto well boats 

• Transfer fish from the rearing tanks to the shipping system located in the west end of Building 
1, described in more detail below. 

Four depletion tanks (750 m3 each) will be constructed, designed to reduce the loss of RAS water 
while moving fish , which will each be capable of storing half the volume of one rearing tank. The water 
stored in depletion tanks can be sent back to the originating RAS, used in the shipping system, or 
discharged. 

The system for transporting fish onto well boats is shown in FS-3 (Drawings: Sheet FS-3), includes: 

1. Main smolt transfer pipelines to a moored barge 

2. A walkway system from shore to a moored barge 

3. Floating loading barge with mooring system sufficient for one (1) well boat. 

4. Fish dewatering, water collection tank, pumps and water return pipelines 

5. Rock infill structure 

The main objective of this system is to transfer post-smolts from Post-Smalt RAS or Shipping RAS 
tanks in Building 1 directly to a docked well boat through pipelines. The post-smolts will then be carried 
in well boats to offshore cages sites where they will be unloaded for rearing to market size. 

Within Building 1, post-smolts will be moved from the Post-Smalt RAS to the Shipping RAS at the west 
end, where they will be dewatered and counted. The post-smolts will then either be held in a Shipping 
RAS, staged for shipping, or transferred directly to a well boat. 

When post-smolts are transferred to a well boat, they are dewatered from RAS water and then enter 
a "rewatering" transfer box in the marine fish transfer system, in Building 1. In the transfer box, they 
are entrained in a transfer water loop and enter one of two pipelines travelling down and outwards 
towards the estuary. The pipelines will travel underground from the shipping room, in Building 1, to a 
constructed rock infill structure on the shoreline, then across a walkway to a loading barge. The infill 
structure will stabilize the bank and provide both an elevated surface for the pipelines and an anchor 
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point for the connected walk-way. The walkway from the rock infill structure to the loading barge will 
be approximately 85 m. 

2. 6. 3. 1 Loading Barge 

A loading barge will be moored at approximately the 9-m water-depth mark, as shown in Drawings: L-
2. The barge will be positioned approximately 80 m from the high-water mark and will be used to dock 
well boats for the purpose of loading post-smolts for transfer to saltwater sites. 

A platform barge of approximately 30.5 - 45. 7 m (100- 150 ft) length will be used, as it provides enough 
stability to securely dock large well boats and provides a large enough usable deck area for equipment. 
An example of a 45.7 m (150 ft) platform barge is shown in Figure 3. 
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Figure 3 Example of 150 ft Loading Barge 

The loading barge will be moored with 8 mooring lines, with each mooring line extending out from a 
submerged connector plate down to the seabed. The connector plates will be positioned away from 
the ends of the barge and connected to the barge in a bridle configuration. A typical mooring line will 
be made up of a 1,000 kg plow anchor dug into the seabed, connected to 30 ft of 1-1/2" stud-link chain, 
an 8 MT concrete block, and 3 shots (270 ft) of 1-1/2" stud-link chain attached to a connector plate 
below the water surface. The mooring system for the barge will be designed according to relevant 
offshore-mooring engineering standards. A drawing of a typical barge mooring is presented in Figure 
4. 

Moorings will be designed to have a service life of 20 years. All mooring components will be replaced 
in 20-year intervals. 
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Figure 4 Typical loading barge mooring layout 

At the loading barge, the fish will be separated from the transfer water loop and left within the holds of 
the well boat. The transfer-loop water will be collected in a pump chamber and pumped through two 
pipelines back to the shipping room for treatment and re-use. 

There will be two (2) redundant pumps installed on the pump chamber, each with the capacity to 
maintain the entire transfer-water-loop flow. The pump chamber will have an emergency overflow and 
valved drain that will discharge overboard of the barge. Both will have a 3 mm exclusion screen. After 
a batch of post-smolts have been transferred, the pipelines will be drained from the pump chamber 
overboard. 

The fish transfer system and associated Infrastructure is described in detail in Appendix D. 

2.6.3.2 Rock infill structure 

A rock infill structure will be constructed to stabilize the shoreline bank, protect Building 3, and provide 
access from the facility to the loading barge. 

Post-smolt transfer, return water, saltwater in-take, natural material return, and discharge pipelines 
will be routed along and within the structure towards their respective destinations. Watercourse C will 
discharge onto the structure. The elevation of the infill structure will vary from approximately 10.8 m 
adjacent Well 1A to 6.6 m at the walk-way to the loading barge. The footprint of the infilled area is 
expected to be approximately 5,500 m2• 

The infill structure will be constructed such that it is an impenneable structure and resistant to erosion. 
It will be largely constructed from rock generated from the excavation required for the facility and 
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outbuildings. A top layer of riprap will protect the structure. The upper surface of the structure will be 
paved or compacted to ensure a smooth, erosion-proof accessway for the pipelines and foot traffic. 
The structure is conceptually illustrated in Drawings: Sheet L-2. 

2.6.4 Marine Pipelines and Associated Infrastructure 

There are four marine pipelines required for the project: two saltwater intake pipelines, one treated 
effluent discharge pipeline, and one natural materials return pipeline. 

2.6.4.1 Saltwater Intake Pipelines 

Two saltwater HOPE intake pipelines will be installed to supply the facility. Each pipeline will be routed 
from a dedicated intake structure placed in the vicinity of the loading barge, around 9 - 1 O m chart 
depth, shown on Drawings: Sheet L-2 and Details 4 & 5 on Sheet D-30. From the structures, the 
pipelines will run along the seabed, up through the rock infill structure, and into Building 3. One pipeline 
will be used as duty, while the other fallows. After a fallow period, the fallowed pipeline will be cleaned 
with a pig from Building 3 out to its inlet structure. Following this procedure, the cover of the intake 
structure will be removed, and a diver will retrieve the pig and clear accumulated debris. The cover 
will then be replaced, and the clean pipeline will be used as duty. This common practice is employed 
at SABS, HMSC and throughout the lobster holding industry around the Bay of Fundy. 

The saltwater requirement of the facility will vary based on production and daily activities. The saltwater 
treatment system is being engineered for a peak demand of 385 m3/hr of raw, salt water. 

To safely anchor the intake pipelines to the seabed, concrete pipe weights are required to overcome 
the buoyant force of the HOPE pipeline as well as any other hydrodynamic forces from bottom currents 
and waves. Concrete pipe weights will be designed to allow the pipeline to float during installation with 
air sealed inside the pipeline, and for the pipeline to be fully sunken when the pipe is filled with 
seawater. Additional removable floatation devices may be required during installation. An example 
model of a pipe weight attached to a pipe is shown in Figure 5. The footprint of the pipeline and weights 
is not expected to exceed 1.5 m in width for the length of the pipeline, resulting in 113 m2• 

Figure 5 Example concrete pipe weight model 
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Building 3 will be constructed to house centrifugal pumps and other required equipment for pumping 
intake water from the river to the facility. The building is illustrated in Drawings: Sheet D-30. Building 
3 will be constructed on the rock infill structure. Inside the pumping building, there will be a dry well for 
the pumps, with inside dimensions approximately 5.5 m x 5.5 m. The base of the dry well will be close 
to geodetic elevation 0.0 m. At grade, there will be an additional area beside the dry well, approximately 
5.5 m x 3.7 m, for controls and other required equipment. Inside dimensions of the building will be 
approximately 5.5 m x 9.2 m. 

2.6.4.2 Treated Effluent Discharge Pipeline 

An effluent pipeline will be used to discharge treated wastewater into the St. Croix River. A 14" DR17 
HOPE pipe will be run from Building 2, through the rock infill structure, and along the seabed out a 
depth of 9 m at low tide, as shown on drawing L-2 (Drawings: Sheet L-2). Total pipeline length is 
estimated to be 375 m from inlet to discharge, 265 m from the toe of the rock infill structure. 

Discharge water will be expelled through the pipeline by gravity. Normal RAS system operation will 
have an expected water output of 155.0 m3/h through the discharge pipeline. Expected peak water 
output during maintenance operations is expected to be no greater than 400 m3/h. 

Table 4 Effluent discharge pipeline flow characteristics 

Operation Flow rate (m3/h) 

Normal 155 

Maintenance (peak) 400 

Concrete pipe weights will be designed to allow the pipeline to float during installation with air sealed 
inside the pipeline, and for the pipeline to be fully sunken when the pipe is filled with water (see Figure 
6). Additional, removable floatation devices may be required during installation. The footprint of the 
pipeline and weights is not expected to exceed 1.5 m in width , corresponding to a footprint of 400 m2 

from the toe of the rock infill structure to the outfall. 

Figure 6 Effluent pipeline concept 
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2.6.4.3 Natural Materials Return Pipeline 

As previously mentioned in section 2.6.1.1 , natural materials will be filtered out of the incoming water 
as part of the new water-treatment system. These natural materials (sand, silt, shells, etc.) will be 
returned to the St. Croix estuary below the low-water mark as shown in drawing L-2 (Drawings: Sheet 
L-2). The flow rate will be 145 m3/h (528 igpm) on average and the water quality is expected to be: 

Salinity: Variable from ambient salinity up to double ambient salinity periodically due to the 
reverse osmosis brine. 

Oxygen: Equivalent to ambient oxygen concentration 

Nutrients (TN and TP): Equivalent to ambient nutrient concentrations. 

Temperature: Equivalent to ambient temperature 

TSS: Variable depending on conditions of the St. Croix Estuary. During inclement weather, 
frequency and volume of discharge would be expected to increase. Operation will be 
comparable to the operation of the St. Andrews Biological Station. 

pH: Equivalent to ambient pH 

The pipeline will be 12" DR 17 HOPE pipe, or smaller, and will be run from Building 2, down through 
the rock infill structure, and along the seabed out below the 6-m chart-depth mark, as shown on 
drawing L-2 (Drawings: Sheet L-2). The pipeline discharge will be fitted with a duckbill check valve. 

Concrete pipe weights will be designed to allow the pipeline to float during installation with air sealed 
inside the pipeline, and for the pipeline to be fully sunken when the pipe is filled with water. Additional 
removable floatation devices may be required during installation. The footprint of the pipeline and 
weights is not expected to exceed 1.5 m in width from the rock infill structure, resulting in 45 m2• 

2.7 Operation and Maintenance 

The Bayside Facility will operate in compliance with the Water Quality Regulation - Clean Environment 
Act as well as adheres to any municipal bylaws, other provincial acts and regulations, and federal acts 
and regulations. The facility will also adhere to its Approval to Operate that will be issued by NBDELG 
prior to the facility's operation. 

Maintenance of the facility will routinely be carried out and mechanical repairs done as required. 

2.8 Future Modifications, Extensions, or Abandonment 

Future modifications, extensions, or abandonment of the development are not anticipated at this time. 
In the terms and conditions of the Approval to Operate for similar facilities, it typically states that: "The 
Approval Holder shall apply in writing to the Director and receive approval for an amendment of this 
Approval before making any changes, including fish species, to the currently Approved Facility". If 
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there ever is requirement for a modification, extension or even abandonment of the facility the 
proponent will make application the Director of the Impact Management Branch of NBDELG. 

2.9 Accidents and Malfunctions 

The Project and its components will be designed and implemented in accordance with applicable Acts, 
regulations, guidelines, codes, and standards. Accidental events may occur whether they are related 
to activities described in the EIA or in the daily operations of the facility. KCS has an Integrated 
Contingency Plan (ICP) (Appendix E) which includes an Oil Spill Prevention Control and 
Countermeasures (SPCC) Plan, a Hazardous Matter Spill Prevention Control and Cleanup Plan, and 
a Facility Emergency Response Plan. 

2.1 O Project Related Reports 

Any project-related reports are referenced throughout the EIA Report and are attached in the 
Appendices A thru H. 

Appendix A: 
Appendix B: 
Appendix C: 
Appendix D: 
Appendix E: 
Appendix F: 
Appendix G: 
Appendix H: 

Water Supply Source Assessment 
EDO Report 
Exemption Application 
Fish Transfer System 
Integrated Contingency Plan and WMP 
Bird, Plant and Wetland Surveys 
Marine Environment Report 
Archaeology Reports 

3. DESCRIPTION OF EXISTING ENVIRONMENT 

3.1 Atmospheric Environment 

3.1.1 Weather and Climate 

The proposed project is located in the Magaguadavic Ecodistrict of the Valley Lowlands Ecoregion. 
This ecoregion has a continental climate that is sheltered from the maritime influences of the 
Northumberland and Fundy coasts. The Highlands and Northern Uplands ecoregions also have 
continental climates, but the Valley Lowlands Ecoregion receives less precipitation than either of these 
because of its lower elevation. It also receives somewhat less summer precipitation than either the 
Fundy Coast or Central Uplands ecoregions, especially in a small , rain-shadow area around 
Woodstock. The undulating landscape causes cold air to drain nightly into the valleys to form frost 
pockets (NBDNR, 2007). 
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Local temperature and precipitation data were obtained from the Pennfield meteorological station 
(45°06'00.00N, 66°44'00.00W) located approximately 43 km east of the proposed project site. For the 
period from 1981 - 2010, the mean annual temperature was 5.2°C, with a mean daily high of 10.4°C 
and a mean daily low of -0.1 °C (EC, 2015a). January and February were the coldest months (-7.1 °C 
and -5.5°C, respectively), while the warmest months were July and August (15.6 °C and 15.6°C, 
respectively) (EC, 2018a). 

From 1981 - 2010, mean annual snowfall was 192.0 cm and rainfall was 1,237.7 mm (EC, 2018a). 
Most snowfall is received in January and March (53.5 cm and 45.2 cm, respectively), while the rainiest 
months are May and November (130.2 mm and 132.2 mm, respectively) (EC, 2018a). 

3.1.2 Air Quality 

NBOELG monitors air quality at seven stations throughout the province. Measured parameters include 
ground-level ozone (03), particulate matter (PM2.5), and nitrogen dioxide (N02), and these values are 
used to calculate a score on the Air Quality Health Index (AQHI) (EC, 2018b). The AQHI is a scale 
from 1 - 10+, for which scores represent the following health risk categories: Low (1-3), Moderate (4-
6), High (7-10), and Very High (10+). The closest AQHI monitoring stations are in Saint John and 
Fredericton, approximately 90 km east and 120 km north of the site, respectively. The AQHI at this 
site is usually low (1-3) at all times of the year (EC, 2018b). 

The proposed facility will be part of the Champlain Industrial Park. There are a number of near sources 
of industrial emissions such as Skretting (fish feed production), Kloosterboer (warehouse and 
distribution center), Port of Bayside, Jamer Materials Ltd. (active quarry), etc. There will also be 
emissions associated with automobile traffic and by shipping vessel traffic at the Port of Bayside. 

3.1.3 Ambient Sound 

Any changes to ambient sound quality will be limited to construction activities, which are anticipated 
to be short term. Blasting activities are anticipated prior to the facility's construction on PIO 15166184. 
The blasting contractor will carry out a pre-blast survey and implement appropriate mitigations 
associated with blasting activities (pers. comm. Robert Cyr, Conquest Engineering). 

Existing, sound-quality conditions in the study area were not measured for this assessment. 

3.2 Aquatic Environment 

3.2.1 Wetlands 

Boreal Environmental conducted a field survey in June 2021; the study area included the facility site 
and two well locations, and a proposed pipeline route (PIO 01235118 and PIO 01235522). The entire 
study area was reported to have 0.9 ha (or 10% of the study area) of wetland habitat. This wetland 
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habitat observed was in the area of the originally proposed pipeline route and two well locations 
(Appendix F - Boreal 2021 , Breeding Bird and Bird Habitat Report - Post-Smalt Production Facility). 

3.2.1.1 Facility Site (PIO 15166184) 

A review of the GeoNB Database and the regulated wetlands map (http://geonb.snb.ca/wetlands/) 
indicated there are no provincially significant wetlands (PSW) and no wetland areas that are regulated 
under the under the Watercourse and Wetland Alteration Program on the proposed site where the 
facility will be located. 

3.2.1.2 Fresh Water Pipeline (PIO 012355220) 

A wetland delineation will take place in the Spring of 2022 for PIO 01235522, which is the area where 
a pipeline will be installed to transport fresh water to the facility. This report will be submitted when 
the fieldwork is completed. 

3.2.1.3 Brackish Water Pipeline (PIO 15068919) 

As an addendum of the WSSA (EIA #4561-3-1481) , two additional wells on PIO 15068919 were 
added. Boreal Environmental conducted a survey of the property. The intent of the survey was to 
verify the presence and/or absence of regulated features such as wetlands and watercourses or 
species at risk (SAR) that may be impacted by the development of the proposed wells and access 
trail. No wetlands or watercourses were found within the proposed access trail right-of-way (RoW) or 
test well location. The coastline was also surveyed for coastal wetlands - no coastal wetland was 
identified (See Appendix F: Boreal, March 2022 - letter report). 

3.2.2 Watercourses/Surface Water - Freshwater Fish Habitat 

Surface drainage and inferred groundwater flow is towards the west and in the general direction of the 
St. Croix River. There is no defined surface-water stream on the site. Chamcook Lake is located 
approximately 3 km east of the facility site and the western boundary of the site is the bank of the St. 
Croix River. 

There is an existing ephemeral watercourse across the property which appears to be a manmade 
storm ditch. It originates from a drainage culvert under Champlain Drive. The storm ditch passes 
under the existing access roads to Well 4 and Well 1A and discharges to the St. Croix estuary. Flow 
in the watercourse has only been apparent following precipitation and during the spring melt. 
Freshwater fish or fish habitat was not identified during site visits or by Boreal Environmental during 
wetland delineations and habitat surveys. 

The project will require the rerouting of the storm ditch outside the footprint of the building and access 
infrastructure. A section of the route may be through a culvert, to accommodate the required laydown 
area. 
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When access to the Well 1 A location was constructed during the Water Supply Source Assessment 
(WSSA) EIA, WAWA permit 59810'21 was obtained for the installation of culverts below the road for 
the same watercourse (see Drawings: Sheet L-2) 

3.2.3 Groundwater Resources/Wellfield Description 

A WSSA is currently being undertaken as part of the WSSA EIA. 

3.2.4 Marine Description • Fish and Fish Habitat 

Sweeney International Marine Corp. (SIMCorp) prepared a report in September 2019 describing the 
marine environment adjacent to the proposed post-smolt facility location in the Champlain Industrial 
Park, Bayside, NB (Appendix G - Revised Bayside Environmental Report May2_22) 

The scope of data collection in the report is as follows: 

Part I of this report includes temperature and salinity data. Data were collected between the dates 
February 16, 2018 and July 26, 2019, approximately 17 months. The data were collected to acquire a 
better understanding of the environmental conditions of the water adjacent to the proposed post-smolt 
facility. Data was collected from three locations along the shore next to the proposed facility. 

Part II of this report displays results of a bathymetric survey. Bathymetric data were collected by 
SIMCorp on February 21 , 2018. 

Part Ill of this report is a current data report. Data was collected between the dates of February 16, 
2018 and March 21 , 2018, approximately 33 days. 

Part IV of this report includes a fish and fish habitat benthic survey, which was conducted by video. 
Observations from the survey were used to construct a habitat map. 

In summary, the seafloor appeared to be largely composed of featureless mud. The sediment often 
appeared quite sticky, and clods of sediment were visible passing in front of the camera. This can be 
indicative of organic matter in or on the sediment. 

Sediment within the survey area consisted mainly of mud/silt/clay. Only 4 of the 33 stations (i.e., 12%) 
were characterized as having hard seafloor; these were all near shore. Stations classified as hard 
bottom were characterized by seafloor containing a mixture of larger grain sizes, such as boulder, 
cobble, and gravel. 

Crustose algae were recorded at 1 station only (transect 3 - 0 m). The only other macroalgae noted 
were bladderwrack, rockweed, an unidentified alga (transect 1 - 0 m), and one plant of kelp (transect 
1 - 50 m). Other species noted within the survey area included a total of 10 sea urchins, 10 unidentified 
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sponges, 2 sea stars, several barnacles, and a periwinkle. All of these animals were from transects 1 
and 3. No species identified as at risk by Canada's Species at Risk Act were noted during the survey. 
Further details are available in Appendix G - Revised Bayside Environmental Report May2_22. 

3.3 Terrestrial Environment 

The description of the terrestrial environment considers topography, geology, flora, and fauna 
(including species at risk) habitat/populations within 500 m of the project site. 

3.3.1 Geology/Hydrogeology 

The overburden in the general area is a brown clay till. According to the well logs in the area the till 
ranges from 1.2 to 19.8 m (4 to 65 feet) in thickness. The bedrock in the area is mapped as Late 
Silurian age sedimentary and intrusive rocks, which form a complex geology. Directly beneath the site 
is found volcanic tuff of the Eastport Formation. Test drilling at the site to depths of 137.5 m (450 feet) 
has not intersected different bedrock. South and east of the proposed site, the bedrock is comprised 
of sandstones, siltstones, and minor conglomerate with associated volcanic tuff of the Eastport 
Formation. To the north of the site, the bedrock is composed of intrusive granodiorite and diorite of the 
Bocabec Gabbro. See WSSA-EIA #4561-3-1481 , to be addended to this document, for a description 
on hydrogeology and geology. 

3.3.2 Environmentally Significant Areas 

Important Bird Areas 
Important Bird Areas (IBAs) are discrete sites that support specific groups of birds: threatened birds, 
large groups of birds, and birds restricted by range or by habitat (https://www.ibacanada.org). The 
nearest IBA is the Quoddy Region IBA (NB037), which is more than 18 km southeast of the project 
site (Latitude 44.9444°N, Longitude 66.935°W). 

The Quoddy region IBA is a body of seawater, primarily in Canadian waters, found in southern coastal 
New Brunswick. The IBA encompasses all the waters in an area roughly bounded by: Eastport, Maine, 
the west side of Campobello Island to East Quoddy Head, White Horse Island, and the east side of 
Deer Island to Deer Island Point. This includes an area called Head Harbour Passage. Upwellings and 
areas of high productivity occur here because of strong currents created by the narrow passages that 
lead through to Passamaquoddy Bay (https://www.ibacanada.org/site.jsp?site1D=NB037). 

Nature Preserves 
Established in 1987, the Nature Trust of New Brunswick is a charitable land conservation organization 
that is responsible for conserving over 6000 acres (2400 ha) in more than 40 beautiful and diverse 
nature preserves throughout the province. Table 4 identifies the Nature Preserves that are located in 
vicinity of the proposed project (http://www.naturetrust.nb.ca/wp/). 
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Table 4 Nature Preserves 

Nature Preserve 
Distance/Location from 

Project 
MacNichol-Orser 30 km NW 
Clarke's Point 28 km NW 
Caughey-Taylor 6km E 
Dick's Island 9km E 
Navy Island 12 km SE 
Pagan Point 12.5 km SE 

Protected Natural Areas 

The New Brunswick Department of Energy and Resource Development considers Protected Natural 
Areas to be sanctuaries that allow nature to exist with minimal human interference. They host a 
diversity of wildlife and plants across a range of forests, lakes, rivers, streams, and wetlands. Forests 
in Protected Natural Areas are allowed to grow old and maintain primeval characteristics such as 
standing dead trees or large decaying trunks on the forest floor. These are important to many wildlife 
species, ranging from butterflies to the American marten. Rich in biodiversity, Protected Natural Areas 
are linked to people and communities. They have cultural, spiritual, and aesthetic value. They also 
provide benefits such as flood control, production of clean air and water, and assist in the maintenance 
of rare species (NB DERD, 2018a). 

The nearest Protected Natural Area is the Class 2 Protected Natural Area of Caughey-Taylor, which 
is approximately 7 km northeast of the project site. Class II sites are less restrictive and allow low­
impact recreational activities. Class II Protected Natural Areas near the proposed project location are 
listed in Table 5. 

Table 5 Protected Natural Areas 

Class II Protected Natural Distance/Location from 
Area Project 

Caughey-Taylor 7km NE 
Ovenhead 16 km NE 
Magaguadavic 28 km NE 

Cowlilv Pond Brook 31 km NW 
Canoose Flowage 35 km NW 
Pocologan 39 km E 

AC CDC Identified Areas (Special Areas) 

The AC CDC GIS scan identified one managed area and three biologically significant areas in the 
vicinity of the proposed project location. The managed area was identified as Marshall's Cove, which 
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was established in 1987 and owned by Ducks Unlimited. Marshall's Cove is a freshwater marsh of 
Chamcook Lake, approximately 3 km east of the proposed project location. 

The three environmentally significant areas (ESA's) identified by AC CDC are Limeburners Lake ESA, 
Chamcook Lake ESA, and St. Croix River Estuary ESA. Limeburners Lake ESA is located 
approximately 4 km northeast of the proposed project location and its environmental significance is 
due to the areas to the west and northwest of the lake supporting several pair of breeding Osprey. The 
Chamcook Lake ESA is located approximately 3 km to the east of the proposed project location and 
is the third deepest lake in New Brunswick and supports a population of land-locked salmon. The St. 
Croix River is designated a Canadian Heritage River and is the major freshwater contributor to the 
Passamaquoddy Bay system. The upper estuary is highly stratified, becoming partially mixed as it 
widens into Oak Bay. The proposed project is approximately 3 km north of St. Croix Island (also see 
Appendix F - Boreal 2021 , Breeding Bird and Bird Habitat Report- Post-Smolt Production Facility). 

3.3.3 Vegetation 

Forest Habitat/Flora 

The proposed project location is in the eastern and coastal part of the Valley Lowlands EcoRegion. 
The Valley Lowlands is the largest of New Brunswick's ecoregions. It stretches from Edmundston 
down to Passamaquoddy Bay, and from the Maine border across almost to the Petitcodiac River. The 
region generally flanks the upper and middle Saint John River valley, but also includes three sinuous 
'arms' that stretch north-easterly away from the valley. The defining characteristic of this region is 
diversity. Its geographic breadth has led to a corresponding variety of plants and animals, many with 
southern affinities (NBDNR, 2007). 

The forest cover in the Valley Lowlands Ecoregion is composed mainly of southern species such as 
tolerant hardwoods and red spruce rather than the more northerly species of balsam fir and white 
spruce. About thirty provincial tree species are represented here, including those with a strong 
southern affinity such as basswood, butternut, ironwood, silver maple, green ash, and white ash. The 
vegetation pattern generally reveals valleys and lower slopes covered with red spruce and other 
coniferous species that can withstand the cool night conditions caused by frost pockets. Cedar may 
occur in low-lying areas of water seepage, especially on calcareous soils. Silver maple is restricted to 
moist bottomlands or floodplains. The lower mid-slopes are covered with mixed forests of red spruce, 
sugar maple, yellow birch, and white ash, which are joined farther upslope by beech and ironwood. 
Mid-slopes on coarse acidic soils may support various mixed-wood communities of red pine, white 
pine, red oak, aspen, yellow birch, red spruce, balsam fir, and hemlock. Typically, the medium to higher 
elevation hilltops feature tolerant hardwoods: sugar maple, yellow birch, beech, and white ash. The 
rockier ridges, however, may support red oak and ironwood: on very rocky sites white pine, red spruce, 
or white spruce predominate. Tree harvesting and agriculture have significantly altered the original 
forests of this ecoregion since the 1700s. Mixed stands of white pine, tolerant hardwoods, spruce, and 
hemlock likely were more abundant in the distant past and to some degree, have been replaced by 
forest communities of aspen, red maple, white spruce, and balsam fir. White spruce and tamarack 
tend to occupy abandoned farmlands, whereas trembling aspen, balsam fir, red maple, and white birch 
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occur in areas that have been clear cut or burned repeatedly. The prominence of tolerant hardwoods 
through much of the region suggests that, in most places, fire has been relatively infrequent in the last 
several hundred years. Over most of the ecoregion, understorey species are characteristic of the 
predominant mixed-wood environments. They include the dogtooth violet, hay-scented fern, sensitive 
fern, and Christmas fern. Alternate-leaved dogwood and riverbank grape are often found at the lowest 
elevations (NBDNR, 2007). 

Site-specific habitat types were assessed by Boreal Environmental during field studies carried out in 
June 2021 for the proposed project and are summarized in Table 6 and further discussed in the 
Breeding Bird and Bird Habitat Report-Post-Smolt Production Facility in Appendix F. Additional field 
studies for the freshwater pipeline route will be undertaken by Boreal Environmental in the Spring of 
2022 and submitted as s separate document. The habitat associated with the two additional wells 
(PIO 15068919) and RoW are presented in Appendix F (Boreal, March 2022 - letter report). 

Table 6 Summary of Habitat Types and Percent Cover 

Stand Type Area (ha) Percentage of Study Area 
(%) 

Mature Coniferous (MC) 2.5 29 
Youna Deciduous (YD) 3.2 37 
Unmaintained field/disturbed (UFO) 2.0 23 
Wetland (WL) 0.9 10 
Total 8.6 100 

AC CDC has identified fourteen species of concern within 5 km of the proposed project location, and 
they are listed in order of concern in the Breeding Bird and Bird Habitat Report- Post-Smolt Production 
Facility in Appendix F. 

3.3.4 Wildlife and Wildlife Habitat 

The immediate area of the project area may provide suitable habitat for small mammals, including 
muskrat (Ondatra zibethicus) , red fox (Vu/pes vu/pes), skunk (Mephitis mephitis), raccoon (Procyon 
lotor) , American mink (Neovison vison) , squirrels (Sciurus vulgaris) , chipmunk (Tamias striatus), as 
well as others. The habitat in this area may also provide occasional foraging and migration pathways 
for other larger species such as white-tailed deer (Odocoileus virginianus), moose (Alces a/ces) , and 
coyote (Canis latrans), etc. 

During site visits, evidence of white-tailed deer (Odocoi/eus virginianus) was observed (scat and 
tracks) within the project area. No other wildlife was observed during those visits. Given the limited 
availability of forest habitat and the level of development in the area, there is limited potential for 
diverse wildlife habitat. 
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3.3.5 Birds and Bird Habitat - Boreal Environmental 

In compliance with the Migratory Bird Convention Act (MBCA), Species at Risk Act (SARA), and the 
New Brunswick Species at Risk Act (NB SAR), Boreal Environmental (Boreal) was engaged by 
SIMCorp on behalf of KCS to conduct a breeding bird survey at the location of the proposed Bayside 
Post-smolt Facility. The work was undertaken in June of 2021 to partially fulfill the requirements of 
the EIA for the WSSA (EIA#4561-3-1481) and to fulfill EIA requirements associated with the proposed 
facility location. The scope therefore encompasses the location of the drilled wells, the proposed water 
pipeline route to the facility, and the location where the facility will be located. 

The New Brunswick "Guide to Environmental Impact Assessment in New Brunswick" (EIA Guide; 
NBDELG 2018) as well as other environmental permitting in both Canada and the U.S.A. requires that 
physical and natural features be described and assessed to support assessment of environmental 
effects and permitting including, where appropriate, the collection of field data during appropriate 
seasonal windows. This information typically includes the following: 

• The type, extent, and significance of any wildlife populations and/or habitat. 

• Presence of, or potential for, wildlife species of conservation concern (SOCC) and species at risk 
(SAR) or their habitat. 

• The presence of other environmentally significant areas, including National Wildlife Areas, migratory 
bird sanctuaries, game reserves, RAMSAR sites (i.e. , wetlands of international significance), Important 
Bird Areas (IBAs), Western Hemisphere Shorebird Reserve Network (WHSHRN) sites, and 
designated critical habitats for SAR. 

Boreal's terrestrial ecologist conducted field surveys for birds in June of 2021. The scope of work for 
the surveys is based upon an understanding of the nature of the Project, the extent of the study area, 
as well as Boreal's experience in assessing similar landscapes/natural systems. The information 
gathered from the field surveys by Boreal Environmental is presented in Appendix F. 

3.4 Heritage and Archaeological Resources 

The objectives of an archaeological impact assessment (AIA) are to identify, inventory, and evaluate 
the project footprint area for archaeological, historical , and architectural significance and to assess the 
potential effects that the Project may have on these heritage and archaeological resources. 

The majority of the project development area (PDA) has been evaluated for archaeological and 
heritage resources but, there remains areas that will require further evaluation. The sections below 
summarize what archaeology work has been conducted to date and the work proposed for 2022. 
Details of the archaeological assessments completed to date are provided in Appendix H. 
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3.4.1 Summary of Archaeological Fieldwork - 2019 

In May of 2019, Colbr Consulting Inc. (Colbr) was contracted to conduct a pedestrian AIA for the 
proposed facility and associated WSSA. The purpose of an AIA is to determine if archaeological or 
heritage resources fell within the PDA and if they will be impacted by construction. The AIA conducted 
by Colbr in 2019 complied with Archaeological Services Branch (ASS), Department of Tourism 
Heritage and Culture standards and followed the Guidelines and Procedure for Conducting 
Professional Archaeological Assessments in New Brunswick (Archaeological Services 2012). 

The PDA associated with the 2019 pedestrian AIA lies solely on PIO 15166184, which is in the 
Champlain Industrial Park, Bayside, Charlotte County, New Brunswick on the St. Croix River 
Watershed. The 2019 AIA took into consideration five drill target locations located within the PDA 
with the ultimate purpose to construct a post-smolt production facility (Drawings: Sheet L-1 ). 

The details and description, conclusions, and recommendations of the 2019 AIA are presented in 
Appendix H: Archaeological Impact Assessment: Bayside Post-Smolt Production Facility 
Archaeological Impact Assessment, Charlotte County, New Brunswick, May 2019). 

In summary of this archaeological preliminary survey, Colbr recommended that an additional AIA be 
completed prior to construction (i.e., sub-surface testing and excavation) to determine the 
presence/absence of archaeological resources on the four terraces and to determine the significance 
of a historic foundation that was identified within the PDA. It was also recommended that only areas 
impacted by construction/development will require systematic subsurface testing. The historic 
foundation will require two 1 m by 1 m units to determine its significance, and it will be registered on 
the Maritime Archaeological Resource Index (MARI). Despite the high archaeological potential of the 
area, no significant cultural resources were encountered on the surface during the AIA except the 
foundation and associated quarry. 

3.4.2 Summary of Archaeological Fieldwork - 2021 

Because of the water requirements for the proposed post-smolt facility, it was necessary to drill 
additional wells on PIO 01235522, off Chamcook No. 3 Road (Drawings: Sheets L-1 & L-2). Colbr 
Consulting Inc. (Colbr) was contracted to do an AIA preliminary survey on PIO 01235522 on June 29, 
2021. The purpose of the AIA was to assess the potential for archaeological resources associated 
with the new well heads and the infrastructure that may be associated with them in order to supply the 
proposed post-smolt facility located approximately 1 km southeast, in the Champlain Industrial Park 
(PIO 15166184). 

The scope of archaeological work increased after the preliminary AIA survey was completed on June 
29, 2021. Colbr broke the work into three testing "blocks" (Appendix H: Archaeological Impact 
Assessment: Bayside Post-Smolt New Well Project Archaeological Impact Assessment, Charlotte 
County, New Brunswick): 
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Testing Block 1 
Based on the preliminary AIA performed on June 29, 2021, archaeological testing was recommended 
prior to the installation of five of the seven well heads and well access roads on PIO 01235522 (off 
Chamcook No. 2 Road). Colbr performed the archaeological testing in block 1 on July 31, 2021 , which 
resulted in no significant archaeological resources encountered within the 65 excavated test pits. 

Testing Block 2 
Additional well heads were proposed for the POA identified in 2019 (PIO 15166184), and 
archaeological testing was performed by Colbr on September 1, 2021. Based on the findings from 
previous archaeological investigations by Colbr in May 2019 on PIO 15166184, further archaeological 
impact assessments were recommended for all construction footprints within the project area as 
significant archaeological resources could be impacted. A total of 29 test pits were excavated on the 
western half of previously identified Terrace 2 on September 1, 2021 . No significant cultural material 
was observed or recovered during the AIA. 

Testing Block 3 
Colbr was requested to complete the archaeological testing for the remainder of Terrace 2 and all of 
Terrace 1 on PIO 15166184. A total of 15 test pits were completed on October 14, 2021, and nothing 
significant was observed or recorded. AHB stated a Site Alteration Permit (SAP) was not required for 
the historic foundation so long as the construction remained in the tested and cleared areas of Terrace 
1 and 2. 

3.4.3 Summary of Archaeological Field Work 2022 

On April 8, 2022, Colbr was able to complete a pedestrian survey for the site of the two new brackish 
wells on the neighbouring property (PIO 15068919). The area was identified as gently sloped, dry, and 
testable. Colbr recommended archaeological work that would include test pits at 5-m intervals down 
the centerline. 

3.4.4 Scope of Work for Archaeological work for 2022 - Colbr 

1. Flagging and archaeological testing of Terraces 3 & 4 at the proposed facility site - 130 test 
pits on 10-m grid 

2. Two 1 m x 1 m units at the historic foundation to establish significance value 

3. 25 - 50 test pits along new brackish well areas (PIO 15058919) 

4. Additional lines of test pits along already tested RoW at ROC property - approx. 65 test pits. 
Pipeline alignment originally believed to be under the roadway - alignment (plans) and scope 
of work (walkover/testing) is yet to be determined. 
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* A Site Alteration Permit (SAP) has been approved from AHB. Results of the subsurface testing and 
additional test pits will be submitted when the work has been completed this summer. 

3.5 Socio-Economic Environment 

3.5.1 Population and Labour Force 

The Project is located at Bayside, Charlotte County, NB. Charlotte County is in Southwestern New 
Brunswick and borders the state of Maine, which makes it the closest entry point to markets in New 
England and the eastern seaboard of the United States. Charlotte County is a rural area with six 
municipalities: the town of St. Stephen, the town of Saint Andrews, the town of St. George, the village 
of Grand Manan, the village of Blacks Harbour, and the community of Campobello. The largest 
communities in Charlotte County include the town of St. Stephen (pop. 4,510) , the village of Grand 
Manan (pop. 2,595), and the town of Saint Andrews (pop. 2,048) (Census Profile, 2021 Census). The 
area immediately surrounding the project site is sparsely populated. 

Population statistics for St. Croix Parish Census Subdivision (includes the project area), Charlotte 
County, and New Brunswick are derived from the 2021 census and are summarized in Table 7. At the 
time of preparation of this report, census profiles for population data were the only data released, so 
2016 profile data was used to complete Table 8 to Table 10. 

Table 7 Population in the St. Croix Parish Census Subdivision and Charlotte County 

Population Statistics St, Croix Parish Census Charlotte County New Brunswick 

Subdivision 

Population in 2021 648 26,015 775,610 

Population in 2016 657 25,428 747,101 

Population changes from 
-1.4 2.3 3.8 

2016-2021 (%) 

Total private dwellings in 

2021 
346 13,449 366,146 

Land area (square km) 78.60 3,418.24 71 ,248.50 

Population density per 
8.2 7.6 10.9 

square kilometre 

Source: http://www12.statcan.gc.ca (Census Profile - 2021) 

The age distribution of St. Croix Parish and Charlotte County reveals a median age of 48.1 years and 
47.9 years, respectively, which are both higher than the provincial median age of 45.7 years and the 
Canadian median age of 41.2 years (https://www12.statcan.gc.ca, Census Profile-2016 Census). An 
overview of age distribution for 2016 for St. Croix Parish, Charlotte County, and the province is outlined 
in Table 8 below. 
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Table 8 Age Distribution in the St. Croix Parish Census Subdivision and Charlotte County 

Age Statistics St, Croix Parish Census Charlotte County New Brunswick 

Subdivision 

0-14 years 105 (15.9%) 3,755 (14.8%) 110, 495 (14.79%) 

15-64 years 420 (63.6%) 16,260 (63.9%) 487,820 (65.29%) 

65+ years 135 (20.5%) 5,420 (21 .3%) 148,785 (19.81%) 

Total Population 660 (100%) 25,430 (100%) 747,105 (100%) 

Source: http://www12.statcan.gc.ca (Census Profile- 2016 Census) 

The median total income for recipients in St. Croix Parish and Charlotte County was $28,608 and 
$29,064 a year, respectively, compared with the median income of $30,961 for New Brunswick 
(Census Profile, 2016 Census). The median income for St. Croix Parish was lower than the Canadian 
median of $34,204. The median value of dwellings in St. Croix Parish and Charlotte County are 
$139,933 and $129,557, respectively. In comparison, the median values of dwellings in New 
Brunswick and in Canada were $150,010 and $341 ,556, respectively (http://www12.statcan.gc.ca , 
Census Canada-2016 Census) (Table 9). 

Table 9 Median Dwelling Value and Individual Income 

Jurisdictions Median Dwelling Value Median Individual Income in 2015 

Among Recipients 

St. Croix Census Subdivision $139,933 $28,608 

Charlotte County $129,557 $29,064 

Province of New Brunswick $150,010 $30,961 

Canada $341 ,556 $34,204 

Source: http-f/www12,statcan,gc,ca (Census Profile - 2016 Census) 

St. Croix Parish falls within the region of Madawaska-Charlotte and the current unemployment rate in 
this region is 7.2% effective from February 6, 2019 to March 12, 2022 (https://www150.statcan.gc.ca). 
This can be compared to the other regions of New Brunswick such as the Fredericton-Moncton-Saint 
John Region having an unemployment rate of 6. 7% and Restigouche-Albert Region having a rate of 
13.7%. Canada has an unemployment rate of 6.5% as of January 2022 
(https://www150.statcan.gc.ca). 

A breakdown of the labor force within St. Croix Parish, Charlotte County, and New Brunswick is 
provided in Table 10. The highest proportion of workers in the St. Croix Parish are in the sales and 
service sector which is similar to Charlotte County and the Province. 
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Table 10 Labour Force by Industry in St. Croix Parish, Charlotte County and New Brunswick 

Total St. Croix Parish Charlotte County New Brunswick 

Total labour force population aged 15 

years + (NOC-2016) All occupations 
335 12,810 374,470 

Management Occupations 45 1,125 34,015 

Business Finance and Admin. 20 1,335 52,695 

Natural and applied science and 
25 525 20,705 

related occupations 

Health Occupations 25 825 30,730 

Occupations in education, law and 
25 1,225 45,640 

social, community and gov. services 

Occupations in art, culture, recreation 
0 105 6,610 

and sport 

Sales and service occupations 70 2,445 91 ,035 

Trades Transport and equipment 
65 2,030 59,925 

operators and related occupations 

Natural resources, agriculture, and 
25 1,435 14,485 

related production occupations 

Occupations in manufacturing and 
25 1,480 18,620 

utilities 

Source: https://www12.statcan.gc.ca/census 

3.5.2 Existing and Historic Land Use 

The proposed facility location is within the provincially owned Champlain Industrial Park which is 
located along Route 127 in Bayside, NB. The industrial park exists within the Bayside Planning Area 
Rural Plan Regulation. The policy of this regulation is to only permit the continued development of an 
aesthetic, functional, and environmentally safe industrial park upon those lands zoned for an industrial 
park. 

It is a policy of the regulation to only permit industrial uses within the industrial park. On December 
11 , 2017, an application for an aquaculture operation (i.e., the proposed Bayside Post-smolt Facility) 
as being similar to or compatible with other uses permitted in the Industrial Park "I" zone was 
considered by the Planning Review and Adjustment Committee (PRAC) of the Southwest New 
Brunswick Service Commission. The motion carried at the meeting on December 11 , 2017 was as 
follows: 

MOTION: The Planning Review and Adjustment Committee of the Southwest New Brunswick Service 
Commission approves an aquaculture operation as being similar to or compatible with an industrial 
use, which are currently permitted in the Industrial Park "I" zone under the Bayside Planning Area 
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Rural Plan Regulation - Community Planning Act subject to a five (5) meter buffer of vegetation being 
maintained along the southern boundary of PIO 15166184 and the removal of trees being limited within 
thirty (30) meters of Ordinary Mean High-Water Mark of the St. Croix River to those purposes 
necessary for maintaining well sites and a beach access. 

3.5.3 Proximal Project Receptors 

The project facility will be located in the Champlain Industrial Park. Receptors to the north of the 
proposed facility would include the industries established in the park (i.e. , Skretting, Kloosterboer, Port 
of Bayside, Jamer Materials Ltd. , etc.). To the west is the St. Croix Estuary, and receptors could 
include shipping traffic through the area and to the Port of Bayside. To the east and south of the 
proposed facility are private landowners (see Drawings: Sheet L-1). 

The proposed freshwater pipeline is bounded by Chamcook No. 3 Road and Champlain Drive to the 
north and south, unpopulated areas (wetland, fields), and private lands. To the west, it ends at the 
proposed facility location and to the east is the Chamcook Lake protected watershed area. 

The brackish water pipeline has relatively the same receptors as the location proposed for the facility. 

The marine loading facility is located in the St, Croix estuary and is bounded by the shoreline of the 
proposed facility location to the east. Possible receptors include, but are not limited to, shipping traffic 
to the Port of Bayside, recreational boaters, and fishers. 

3.5.4 First Nations 

The closest aboriginal community is the Oromocto First Nation located along the approximately 82 km 
north of the project site. The Peskotomuhkati Nation (Passamaquoddy Nation), though it does not yet 
have legal status as a First Nation, has an office in St. Stephen NB located approximately 14 km east 
of the project site. Consultations will be carried out with First Nations in accordance with the 
requirements for all registered projects submitted to NBDELG. 

3.5.5 Recreation and Tourism 

Towns in the vicinity of the Project include that of Saint Andrews and St. Stephen. Saint Andrew's, 
which sits on the scenic Passamaquoddy Bay, is located 11 km southeast of the proposed project. 
Saint Andrews is a well-known tourist hub which boasts itself as Canada's Premier Historic Seaside 
Resort. Recreational activities include such things as seaside signature golf, kayaking, sailing, 
swimming, tennis, hiking, and scuba diving. Art galleries, museums, interactive walking tours, national 
historic sites, the Huntsman Marine Science Centre, and the Kingsbrae Garden (an 11-ha horticultural 
masterpiece) are very popular tourist attractions. 

St. Stephen is located 1 O km (21 km driving distance) northwest of the project site and is known as 
Canada's Chocolate Town, home of Ganong Bros Ltd., Canada's oldest family-owned candy 
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company. This small-town community, which is also one of the busiest Canadian/U.S. border 
crossings in the province, offers a variety of recreational activities such as golfing, canoeing, kayaking, 
hiking/walking, swimming, and ice skating. Tourist attractions include the Chocolate Museum, the 
Charlotte County Museum, walking tours, the David Alison Ganong Park summer concert series, and 
summertime festivals. It also boasts a variety of shops and restaurants. 

The Ganong Nature Park is approximately 2.5 km northwest of the proposed project site. The 350-
acre property is open year round for visitors. The nature park has woods, hiking trails, fields, and 180 
acres of intertidal area for visitors to enjoy. The park is a charitable, not-for-profit community 
organization. 

The Ganong Nature Park overlooks the "cross" of the St. Croix River and Saint Croix Island, which 
was designated the first international historic site for both Canada and the United States. The island 
is located approximately 1 km southwest of the proposed project location and was the 1604 site of the 
first French attempt to colonize the territory they called l'Acadie and the location of one of the earliest 
European settlements in North America. Members of a French expedition led by Pierre Dugua, 
intending to colonize North America, settled the island in 1604. Seventy-nine members of the 
expedition, including Samuel Champlain, passed the severe winter of 1604-1605 on the island. Thirty­
five settlers died, apparently of scurvy, and were buried in a small cemetery on Saint Croix Island. In 
spring 1605, the survivors left the island and founded the settlement of Port Royal , Nova Scotia. 

3.5.6 Commercial, Recreational and Aboriginal Fisheries 

Commercial Fisheries 
There are very limited commercial fisheries in the area (i.e. , scallop, lobster, crab, and sea urchin) (J. 
Lomax, DFO - Pers. Comm.). Bivalve harvest is prohibited in the area. 

Recreational Fisheries 
Recreational fisheries for scallops or flounder would be the only to occur in the area (J. Lomax, DFO 

- Pers. Comm.). 

Aboriginal Fisheries 
The registration of the Project will require public consultations and will include communications with 
First Nations. Public consultations will allow First Nations to become familiar with the proposed project 
and enable them to make comments or raise concerns. 

4. ASSESSMENT OF POTENTIAL ENVIRONMENTAL IMPACTS 

To adequately assess Valued Environmental Components (VECs), their temporal and spatial 
boundaries should be taken into consideration. Temporal bounds delineate period of time over which 
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project-related impacts can be expected while spatial bounds delineate physical areas in which VEC's 
may be affected by project activities. 

The temporal bounds for the Project are the construction and operation of the facility and its 
decommissioning and abandonment. Decommissioning and abandonment were not considered as it 
is an unknown factor that can't be quantified. 

The spatial boundary for many of the VE Cs is the immediate footprint of the Project, but some may be 
bounded by areas outside of the project footprint due to the down-gradient movement of water and 
air. 

For this project, valued socio-economic components (VSCs) are extended to the communities that 
have stake in the construction and operation of the facility such as the community of Saint Andrews. 

The assessment of potential environmental impacts was conducted using the following step-by-step 
process: 

• description of project activities 
• identification and description of the environmental components that will be affected 
• description of impacts (if any) between the environment and the Project 
• description of the mitigative measures 
• identification of any residual effects after mitigative measures are applied; and 
• the determination of the importance of effects after mitigative measures are implemented. 

4.1 Valued Environmental Components (VECs)Nalued Socio-economic Components (VSCs) 

Valued Environmental Components (VECs) typically represent major components or aspects of the 
physical and biological environment that may be altered by the project and are recognized as important 
for ecological reasons. VSCs are components of the socio-economic environment that are important 
to an individual's well-being and quality of life. 
The VECsNSCs were assessed based on their intrinsic value to the environment, heritage and culture, 
legislation, and on professional judgment. 

In summary the following have been identified as VECsNSCs for the Project: 

1. Topography and drainage 
2. Air quality and ambient noise 
3. Groundwater resources 
4. Surface water resources 
5. Wildlife and habitat 
6. Fish and fish habitat 
7. Migratory birds 
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Protected areas/wetlands delineations and archaeological resources could not be identified as VECs 
at this time. Further field studies will be carried out to determine if these components will significantly 
be altered by the Project. 

4.2 Project Activities 

There are three main project activities/phases associated with the components within the EIA: 

• Construction Phase: includes site-preparation/civil-works activities and construction 
activities for the post-smolt building and associated systems 

• Operation/Maintenance: includes the day-to-day operations and maintenance of the 
completed facility 

• Accidents and Malfunctions: includes any incidents that cause spills or leaks and any 
unplanned events that could occur during project activities 

The Bayside Post-smolt facility is expected to operate into the foreseeable future, so the 
decommissioning of the facility was not considered in this document. If the facility were to be 
decommissioned it would be subject to any applicable legislation or regulation of the day. 

4.3 VECsNSCs/Project Activity Interactions 

Table 11 Pathway Analysis - VECs and VSCs describes the potential project impacts, identifies 
possible pathways of concern and the rationale for the inclusion or exclusion as a VEC or VSC for 
the project activities of construction and operation of the facility. Mitigations associated with 
VECsNSCs and project activities are further discussed in Section 5. 
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Table 11 Pathway Analysis - VECs and VSCs ~- I:.::... c-
....... Advlly Rlllonllt ..... ,_ .. ..... .,__. c ... ,_."' ....._ c-n ............... ~ OpMllo,i Accldelllll 

Y• No ~ 

Topography and Drainage X 
1, excavation activities 

Yes X X Potential impacts related to excavation 
2, aocidents/malunctions activities, etc, 

Surficial and Bedrock Geology X None Identified No No pathway identified 

Terrestrial 
RSC 10 approves similar to or compatible 

Land Use X None identifoed No with existing industrial uses wi1hin rural 
Environment olan 

1,crease in traffic for construction is short-
Road Transportation X . increase in traffic No X X term and marginal effect on local traffic 

ex.....,.ed durino ooeration. 

Protected Areas/Wedands ? 
construction activities 

? X X X 
Wetland del ineations not completed to 

accidents/malfunctions date (for freshwater pipeline) 

Cl imate X None Identified No No pathway ldentifoed . disturbance of material 
Grubbing and clearing will be short term. Atmospheric Air Quality X . equipment operation X X 

Environment . blastina ooerations Yes Potential impacts wi1h blasting activities 

. equipment operatKln 
Short-term increase in noise levels is 

Ambient Noise X Yes limited to construction activities. Potential . blasting operations impacts with blastiro activities 

Migratory Birds X 3. construction activities 
Yes X X Protected by regulation 

4. accidents/malfunctions 

s. construction/operation 
WildlWe and Habitat X activities Yes X X X Protected by regulation 

6. accidents/malfunctions 
Biological 7. construction/operation 

Protected by regulation Environment Fish and Fish Habitat X 8. accidents/malfunctions 
Yes X X X 

Species at Risk X 9. construction activities 
Yes X X Protected by regulation 10. accidents/malfunctions 

Flora X 
11. introduction of invasive 

Yes X 
Potential impact from ground-work 

species activijies. 

Groundwater Resources X 
12. accidental release of 

Yes X X X Protected by regulation 
hazardous mat..-ial 

Water Resources 13. wastewater treatment 
Surface Water Resources X and release. Yes X X Protected by regulation 

14. accidents/malfunctions 

Local Economy X 
. Increase In employment 

Yes X X Benefits to local and provincial economy Socio-economic . local economic spin--Offs 

Heritage Resources Archeological Resources . construction ? X Archaeological studies not completed to 
date. 
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5. SUMMARY OF PROPOSED MITIGATIONS 

5.1 Methodology 

In Section 4.0, VECs and VSCs for the Project were rationalized and identified for each environmental 
component of concern (Table 11). The next step is to determine the significance of potential effects 
prior to mitigative measures and the significance of predicted residual effects after mitigative measures 
are imposed. The level of significance is typically assigned a numerical value based on the level of 
significance with O = none, 1 = insignificant, 2 = significant, 3 = unknown, and 4 = positive and is 
determined based on professional judgement. The results of this methodology for each VECNSC are 
presented in the following sections. 

During all phases of the Project there is a potential for accidents or malfunctions to occur. KCS has a 
Waste Management Plan (WMP) and Integrated Contingency Plan (ICP) which includes an Oil Spill 
Prevention Control and Countermeasures (SPCC) Plan, a Hazardous Matter Spill Prevention Control 
and Cleanup Plan, and a Facility Emergency Response Plan (Appendix E). The effect of the potential 
impacts of accidents and other unplanned events prior to mitigation is unknown (= 3) but, with 
adherence to the WMP and the various components of the ICP, it is reduced to insignificant(= 1). 

5.2 Terrestrial Environment 

Table 12 VEC -Topography and Drainage 

Pathway Significance Mitigation Significance of Follow-l.lp 

Before Measures Residual Monitoring 

Mitigation Effects 

. Excavation activities 2 As described 1 Not required 

• Accidents/malfunctions 3 WMP, ICP 1 

Mitigations: 

• Installation of effective erosion and sediment control measures before starting work to prevent 
sedimentation/siltation. 

• Scheduling activities to minimize potential impacts associated with erosion (i.e., avoid activities 
during intense storm events). 

• Regular inspection and maintenance of erosion and sediment control measures and structures 
during construction activities. 

• Repairs to erosion and sediment control measures and structures if damage occurs. 

• Removal of non-biodegradable erosion and sediment control materials once construction is 
completed. 

41 
SW2017-128 



May 2022 

• Minimize ground disturbance to reduce the potential for erosion and sedimentation. 

• Preserve natural vegetation on site as much as possible. Re-vegetate disturbed areas with 
species of plants native to the area or, if not available, ensure plants used are not known to 
be invasive. 

Residual Effects: 

With these mitigation measures in place, the potential environmental residual effects of the excavation 
associated with construction activities during the Project are reduced from possibly significant (pre­
mitigation) to insignificant. 

5.2 Atmospheric Environment (Noise and Air Quality) 

Table 13 VEC - Air Quality and Ambient Noise 

Pathway Significance Mitigation Significance of 

Before Measures Residual 

Mitigation Effects 

• Construction activities 2 As described 1 

• Accidents/malfunctions 3 WMP, ICP 1 

Mitigations: 

Follow-4.lp 

Monitoring 

Not required 

• Blasting company to comply with all applicable permits and regulations as required by their 
licencing. 

• Use of wet suppression controls as required to minimize dust. 

• No excessive idling of construction vehicles. 

• Schedule blasting and construction activities to avoid extreme weather events (i.e. , wind). 

• Avoid construction activities during weekends and statutory holidays. 

Residual Effects: 

With these mitigation measures in place, the potential environmental residual effects on ambient 
noise and air quality at the proposed project area are reduced from possibly significant (pre­
mitigation) to insignificant. 
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5.3 Biological Environment 

Table 14 VEC - Migratory Birds 

Pathway Significance 

Before 

Mitigation 

• Construction activities 2 

• Accidents/malfunctions 3 

Mitigations: 

Mitigation Significance of 

Measures Residual 

Effects 

As described 1 

WMP, ICP 1 

• Comply with all applicable permitting and approvals. 

Follow-4.lp 

Monitoring 

Not required 

• Abide by any relevant timing constraints as identified by regulatory agencies. 

• Adhere to Migratory Bird Convention Act stipulations. 

May 2022 

• Although clearing of trees is not required for new construction and human activity has been 
ongoing at the existing facility, if any ground nests are discovered then they will be reported. 

• Select outdoor lighting to minimize glare and up-lighting, wherever possible, to avoid attracting 
birds. 

Residual Effects: 

With these mitigation measures in place, the potential environmental residual effects on migratory 
birds at the proposed project area are reduced from possibly significant (pre-mitigation) to insignificant. 

Table 15 VEC - Wildlife and Habitat 

Pathway Significance Mitigation Significance of Follow-4.lp 

Before Measures Residual Monitoring 

Mitigation Effects 

• Construction/operation Not required 
2 As described 1 

activities 

• Accidents/malfunctions 3 WMP, ICP 1 

Mitigations: 

• Comply with all applicable permitting and approvals. 
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• Comply with NB Fish and Wildlife Act. 

• Abide by any relevant timing constraints for wildlife as identified by regulatory agencies. 

• Enforce speed limits for vehicles and limit vehicle movement. 

• Construction equipment and vehicles to yield to wildlife. 

• No on-site employees will harass wildlife. 

Residual Effects: 

With these mitigation measures in place, the potential environmental residual effects on wildlife and 
habitat at the proposed project area are reduced from significant (pre-mitigation) to insignificant. 

Table 16 VEC - Fish and Fish Habitat 

Pathway Significance Mitigation Significance of Follow-4..lp 

Before Measures Residual Monitoring 

Mitigation Effects 

• Construction/operation Not required 
2 As described 1 

activities 

. Accidents/malfunct ions 3 WMP, ICP 1 

Mitigations: 

• Comply with all applicable permitting and approvals (i.e. , WAWA permitting). 

• Apply appropriate sedimentation/siltation procedures during construction. 

• Time construction activities to avoid fish migration concerns and reduce siltation/sedimentation 
(i.e., low tide). 

• If blasting is required near Canadian fisheries waters, use appropriate guidelines (i.e., Wright D.G. 
1998 GUIDELINES FOR THE USE OF EXPLOSIVES IN OR NEAR CANADIAN FISHERIES 
WATERS, DFO). 
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Residual Effects: 

With these mitigation measures in place, the potential environmental residual effects on fish and fish 
habitat at the proposed project area are reduced from significant (pre-mitigation) to insignificant. 

Table 17 VEC • Species at Risk 

Pathway Significance Mitigation Significance of Follow-l.lp 

Before Measures Residual Monitoring 

Mitigation Effects 

• Construction activities 2 As described 1 Not required 

. Accidents/malfunctions 3 WMP, ICP 1 

Mitigations: 

• Comply with all applicable permitting and approvals. 

• Comply with Federal and Provincial Species at Risk Acts. 

• Abide by any relevant timing constraints as identified by regulatory agencies. 

Residual Effects: 

With these mitigation measures in place, the potential environmental residual effects on species at 
risk at the proposed project area are reduced from significant (pre-mitigation) to insignificant. 

Table 18 VEC - Flora 

Pathway Significance Mitigation Significance of Follow-l.lp 

Before Measures Residual Monitoring 

Mitigation Effects 

• Construction activities 2 As described 1 Not required 

• Accidents/malfunct ions 3 WMP, ICP 1 

Mitigations: 

• Comply with all applicable permitting and approvals. 

• Comply with all relevant legislation or acts. 
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• If there is a need for re-vegetation in the general project area, then plants native to the area will 
be used. If seed mixes or herbaceous native species for the area are not available, plants used 
for re-vegetation will not be invasive. 

• Measures to diminish the risk of introducing invasive species such as cleaning and inspection of 
equipment prior to transport from elsewhere and regularly inspecting equipment prior to, during, 
and immediately following construction in areas found to support purple loosestrife will be 
implemented. 

Residual Effects: 

With these mitigation measures in place, the potential environmental residual effects associated with 
flora at the proposed project area are reduced from significant (pre-mitigation) to insignificant. 

5.3 Water Resources 

Table 19 VEC - Groundwater Resources 

Pathway Significance Mitigation Significance of Follow-4.lp 

Before Measures Residual Monitoring 

Mitigation Effects 

• Construction/operation 2 As described 1 

Not required 

• Accidental release of 
3 1 

hazardous materials 

Mitigations: 

• Comply with all applicable permitting and approvals. 

• Comply with all relevant legislation or acts (Canadian Environmental Protection Act, 
Transportation of Dangerous Goods Act, NB Clean Water Act, NB Clean Environment Act). 

• Contain all construction water and solids and recycle where possible. 

• Use sedimentation and erosion-control measures as described in mitigations associated with 
topography and drainage VEC. 

46 
SW2017-128 



• Conduct routine inspections to ensure accidental spill risks are minimized. 

• Adhere to and implement KCS's WMP, ICP, and its components as appropriate. 

Residual Effects: 
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With these mitigation measures in place, the potential environmental residual effects on ground water 
resources at the proposed project area are reduced from significant (pre-mitigation) to insignificant. 

Table 20 VEC - Surface Water Resources 

Pathway Significance Mitigation Significance of Follow-l.lp 

Before Measures Residual Monitoring 

Mitigation Effects 

As 
Required 

• Wastewater treatment 
2 1 under ATO & 

and release. described 
EMP 

• Accidents/malfunctions 3 WMP, ICP 1 

Mitigations: 

• Comply with all applicable permits and Approval to Operate. 

• Comply with all relevant legislation or acts (i.e., NB Clean Water Act, CEPA, NB Clean 
Environment Act, etc.). 

• Maintain appropriate feed conversion ratios (FCRs) so that no excess feed is released. 

• Train staff on feeding techniques. 

• Maintain appropriate filter system. 

• Use only approved therapeutant products. 

• Allow proper dilution of therapeutants prior to discharge. 

• Follow Fish Health Management Plan (FHMP) and Best Aquaculture Practices (SAP). 

• Adhere to Waste Management Plan. 
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• Adhere to effluent discharge objectives as established in consultation with regulatory authorities 
as per the latest version of the Environmental Management Program for Land Based Finfish 
Aquaculture. 

Residual Effects: 

With these mitigation measures in place, the potential environmental residual effects on surface water 
resources at the proposed project area are reduced from significant (pre-mitigation) to insignificant. 

5.4 Socio~conomic Environment 

Table 21 VSC - Local Economy 

Pathway Significance Mitigation Significance Follow-Up 

Before Measures of Residual Monitoring 

Mitigation Effects 

• Increase in employment 3 Hire Locally 4 Not 

required 

• Increase in economic spin-offs 3 Hire Locally 4 

Mitigations: 

Although the construction phase will create short-term employment for various trades (electricians, 
heavy-machine operators, etc.), the operations of the new facility will have the need for 12 - 15 
permanent year-round employees. Since the facility will utilize low water exchange technology, some 
of the positions will require post-secondary education, such as aquaculture technician or engineering 
technology. Positive economic spin-offs are anticipated as employees and company tend towards 
buying and hiring locally. 

Residual Effects: 

With these mitigation measures in place, the potential environmental residual effects on employment 
and economic spin-offs associated with the proposed project would be positive. 

6. PUBLIC CONSULTATION 

Upon submission of this EIA document a comprehensive public consultation strategy will be developed 
in consultation with NBDELG. At a minimum it will involve: 

• Direct communications with elected officials (i.e., the MLA, MP, local mayors), local service 
districts, community groups, environmental groups, and other key stakeholder groups 
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(companies, agencies, interest groups etc.) and First Nations as appropriate, enabling them 
to become familiar with the proposed project and ask questions and/or raise concerns. This 
will be done by: 

• Organizing one or more meetings or workshops; and/or 
• Appearing at a community or group's regular meeting (e.g., a council meeting); and/or 
• Sending a letter or information flyer as described in the following bullet. 

• The provision of direct, written notification (letter, information flyer, etc.) about the Project and 
its location to potentially affected area residents, landowners, and individuals (to be 
determined in consultation with the EIA Branch). The notification will include the following : 

Required Content of Notices 
• A brief description of the proposed undertaking; 
• Information on how to view the registration document 
• A description of proposed location (i.e. , appropriate mapping); 
• The status of the provincial approvals process (i.e., "The undertaking is currently registered 
for review with the Department of Environment and Local Government under the 
Environmental Impact Assessment Regulation, Clean Environment Acf'); 
• A statement indicating that people can ask questions or raise concerns with the proponent 
regarding the environmental impacts; 
• Proponent and/or consultant contact information (name, address, phone number, email); and 
• The date by which comments must be received (As per Section 6.0 of the A Guide to 
Environmental Impact Assessment in New Brunswick, January 2018) 
• The use of any Crown Land will be made clear as part of the notice. 

• The EIA Branch will place notice of the Registration and a copy of the registration document 
on its internet-based Projects Under Review registry and will make the registration document 
(and any subsequent submissions in response to issues raised by the Technical Review 
Committee) available for review at 20 McGloin Street, Fredericton, N.B. 

• The proponent will make copies of the registration document and any subsequent submissions 
in response to issues raised by the Technical Review Committee available to any interested 
member of the public, stakeholder, or First Nation and deposit a copy of this document, along 
with any subsequent revision, with the appropriate DELG regional office, where it will be 
available for review. 

For large scale undertakings, and undertakings in sensitive environmental settings the following 
additional requirements, if required at the discretion of the EIA Project Manager, will be undertaken by 
the proponent: 
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• The proponent will place notice(s) in at least one local newspaper having general circulation 
in the area of the proposal and/or at least one provincial daily newspaper. The notice(s) will 
include (at minimum) the information outlined in the sample shown in Appendix C of the: A 
Guide to Environmental Impact Assessment in New Brunswick, January 2018. 

* 

Concerning the deadline for comments - the minimum requirements are the greater of: 25 
days (or more if appropriate*) from the first appearance of the notice or 25 days from the open 
house date if one is held. 

If the project is large, complex or the public concern over the project heightened, the Project 
Manager will increase the length of time required for the public to provide comments. 
The proponent will consider the use of other appropriate media (i.e., radio, television, signs on 
subject property, etc.) to provide notice of the registration and request comments. 

• The proponent will make the registration document, (and any subsequent submissions in 
response to issues raised by the Technical Review Committee) available in at least two 
locations local to the location of the undertaking (e.g., the proponent's offices, a public library, 
a municipal office, another public location). 

• The proponent will advertise and host an open house or public meetings as an opportunity for 
the interested parties to become familiar with the proposed undertaking and ask questions 
and/or raise concerns pertinent to the environmental impacts. 

Documentation requirements will include but are not limited to: 

Preparation and submission of a report to DELG documenting public and First Nation involvement 
activities and will make this report available for review. The report will be circulated to the TRC for 
review and be approved. Deficiencies will be addressed prior to the Minister's Determination; therefore 
the proponent will submit the report early to allow plenty of time for the review process. The report will : 

1. describe the involvement activities (dates and times of any meetings, copies of newspaper notices, 
flyers, letters etc.); 

2. identify key public and private stakeholders (local naturalist groups, industry representatives, 
politicians, etc.) and First Nations directly contacted; 

3. include copies of all correspondence received from and sent to First Nations, stakeholders and 
the general public; 
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4. describe (summarize) any issues or concerns received as a result of the involvement program 
(names and affiliations of persons providing the comments and personal information such as 
addresses and telephone numbers will be omitted from the report); 

5. indicate how these issues and concerns were (or will be) considered or addressed; 

6. describe any proposed future engagement with respect to the undertaking (e.g., on-going public 
liaison committees, etc.). 

7. the use of Crown Land and any comments on this aspect of the proposal will be clearly indicated. 

The WSSA registered with NBDELG (EIA #4561-3-1481) on October 16, 2017 also required public 
consultations. The consultation report was submitted to NBDELG on March 15, 2018 and stated the 
WSSA was being undertaken for a potential future Kelly Cove Salmon Inc. Facility. 

Cooke Aquaculture Inc., being proactive, made two public presentations to the Saint Andrews Town 
Council, one on May 17, 2021 and a second to the newly elected Council on July 5, 2021. The 
presentations were intended not only to give the Council and the general public information on the 
groundwater exploration work associated with the WSSA but also to give an overview of the proposed 
post-smolt facility. 

7. APPROVAL OF THE PROJECT 

In addition to the requirements being met under the EIA Regulation the following list of permits and 
approvals required for the undertaking may include, but are not limited to: 

Building Permit Application - Southwest New Brunswick Service Commission (for marine offload 
structure and facility) 

Application for Use with Terms and Conditions (for marine offload structure) 

Provincial 

Water Supply Source Assessment approval under the Water Quality Regulation of the Clean 
Environment Act. 

Petroleum Storage Systems Approvals under the Petroleum Product Storage and Handling Regulation 
of the Clean Environment Act 
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Approvals to Construct and Approvals to Operate under the Air Quality Regulation of the Clean 
Environment Act 

Approvals to Construct and Approvals to Operate under the Water Quality Regulation of the Clean 
Environment Act 

Heritage Site Alteration Permit under the Heritage Conservation Act 

Application for an Exemption to the Watershed Protected Area Designation Order 

Crown Land Lease Application - NBDNRED (marine offload site) 

Application for Access Permit /Certificate of Setback (Department of Transportation and Infrastructure) 

Highway Usage and Occupancy Permit (Department of Transportation and Infrastructure) 

Federal 

Navigation Protection Program Application 

8. CONCLUSION 

This registration document has been prepared on behalf of KCS. The environmental components and 
potential project effects were assessed and presented with appropriate mitigation measures to 
minimize and/or eliminate the potential effects. Based on these interactions, it can be concluded that, 
with the proper mitigations and appropriate follow up monitoring, that the residual effects of the project 
would be considered not significant for all VECs. The Project will have a positive residual effect for the 
identified VSC (local economy) as local economic spin-offs associated with the construction and 
operation of the facility and an increase in gainful employment are anticipated. 
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Water Supply Source Assessment is ongoing, the determination of WSSA EIA #4561-3-1481 will be 

addended when complete. 
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Cooke Aquaculture Inc is planning a new, state-of-the-art land-based aquaculture facility in Bayside, NB, 
referred to as the Bayside Post-Smalt Facility. The proposed Bayside Post-Smalt Facility will rear Atlantic 

Salmon, a species known for its sensitivity to water quality, to >300 g, reducing the time the fish need to 
spend at sea. 

The facility will discharge treated effluent via a discharge pipe extending into the St. Croix Estuary as 

illustrated in drawing L-4. Waste streams from the facility will include process water originating in the 

recirculating aquaculture systems (RAS), sewage, and storm water. This report covers the process water 

discharge associated with fish rearing systems operation only. The sewage and storm water are not a 

component of the discharge described in this report, those streams are addressed separately. 

This report will follow the Process for Deriving Effluent Quality Limits using the Use-Protection Approach, 

whereby the receiving water system has some capacity to assimilate anthropogenic waste without 

adversely affecting designated water uses. Given the receiving environment is a saltwater estuary, 

designated water uses include: commercial and recreational navigation, public recreational use, and 

commercial and recreational fishing activities, in addition to aquatic habitat. 

Canadian Water Quality Guidelines (WQG) will be used where possible to derive Water Quality Objectives 

(WQO) directly. British Columbia produced a summary of approved Water Quality Guidelines, hereafter 

referred to as BC WQG; these guidelines provide additional context for some of the parameters. The 

majority of the WQOs may be derived directly according to section 5.1 of the Guidance Document 

Guidance on the Site-Specific Application of Water Quality Guidelines in Canada: Procedures for Deriving 

Numerical Water Quality Objectives (CCME, 2003), hereafter referred to as the Guidance Document. 

Where no WQGs are available, in this case for nutrients, WQOs are derived based on the assimilative 

capacity of the estuary. 

2. Receiving Environment 
2.1. Location 

The Bayside Post-smolt facility will be located in the Champlain Industrial Park, in Bayside, New Brunswick. 

The facility's property is on the eastern shore of the St. Croix estuary. The St. Croix estuary will serve as 

both the facility's source of salt water and the receiving environment for its discharge. The location is 

illustrated in Figure 1, taken from GeoNB. 

2.2. Hydrodynamics 

The St. Croix estuary is considered un-steady state on two time-scales: seasonally and daily. Seasonally, 

freshwater discharge varies from an average of 54.9 m3/s in September to 161.8 m3/s in April causing 

shifts in salinity varying from 15-32 ppt. Daily, tidal cycles cause the water level in the estuary to change 

by 6 m on average, with spring tides up to 8 m, twice per day. This creates a hydrodynamically complex 

system. 

2.2.1. Estuary Flushing 

The hydrodynamic characteristics of the receiving water body have been established by the Department 

of Fisheries and Oceans (DFO). In 1983, Trites and Garrett used the freshwater fraction from the St. Croix 
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River and the estuary's salinity to estimate the 

flushing time of the estuary as 8 days, defined 

as "time taken for the river flow to replace the 

"freshwater fraction," which is the amount of 

freshwater required to produce the observed 

salinity by dilution of the external 

{Passamaquoddy Bay) water" . 

This concept of flushing time is based on the 

steady state mass balance with respect to 

fresh water. Since the Estuary maintains a 

pseudo-steady state salinity (there is a relative 

stability to the salinity in the estuary), the 

amount of freshwater coming into the estuary 

must approximately equal the freshwater 

leaving the estuary. Given the "vigorous 

mixing that occurs in the St. Croix Estuary" 

(Trites & Garrett, 1983), a proportional 

quantity of salt water must also be leaving the 

estuary. Therefore, the hydraulic retention 

time {HRT) of the estuary can be approximated 

to be 8 days as well. 

Gregory, et al. (1993) established the estuary 

volume, mean tide, as 406.0 x 106 m3
. Given an 

HRT of 8 days, this would mean a daily flushing 

volume of 50.75 x 106 m3/ day. Gregory et al. 

(1993) provides average monthly freshwater 

discharge values, using these values, we can 

estimate the "worst case scenario" HRT using 

the lowest monthly value (September): 

V 
HRT 

_ 
8 

d _ Freshwate ,estuary 
Avg - ays -

QFreshwate ,AVG 
3 

828~ 
HRT 

_ VFreshwate ,estuary X QFreshwate ,AVG _ 8 d X • S _ l 2 1 d 
LOW - - ays 3 - • ays 

QFreshwater ,AVG QFreshwate ,LOW 54 9 !!!:.... 
• s 

. . Vestuary 406.0 X 106 m 3 m3 

Daily Flushing VolumeLOw = HRTLOw = 12_1 days = 33.65 x 106 
day 



The average and worst-case flushing volumes 

can be used to estimate the global impact of 

the proposed facility on the Estuary as a whole, 

see section 3.2. 

In 1993, the estuary was more fully described 

by Gregory, et al. This group estimated the 

flushing rate differently, as the hours required 

for "a tracer to be reduced to approximately a 

third of its initial concentration" and found it to 

be 24.5 hours. At this dilution rate, a tracer 

would be diluted to less than 1% after 5 days. 

To be conservative in our calculations, we will 

assume a 50% reduction of the initial 

concentration in one day. 

For this analysis, two methods will be used to 

estimate global impact on the Estuary: (1) 

Flushing rate (modified Gregory et al., (1993)) 

in which a tracer would be reduced by half 

within 24 hours and (2) flushing time (Trites & 

Garrett, 1983) in which daily flushing volumes 

of 50.75 x 106 m3/day and 33.6 x 106 m3/day will 

be used. 

2.2.2. Current Data 

---

PROJECT: C17.27 
Version 1 

DATE: 13/05/2022 
PAGE: S Of 29 

lncertlelal 

0 , 30 fee) 

+30 fNI 

Figure 2 - St. Croix Estuary Water Depths 

Sweeney International Marine Corp (SIMCorp) deployed an Acoustic Doppler Current Profiler (ADP) along 

the eastern side of the St. Croix Estuary approximately 190 m offshore. As shown in Figure 3, the 

predominant flow direction is South in the direction of the Passamaquoddy Bay with current speeds 

averaging 0.248 m/s across all depths. This average current speed aligns with data from Gregory et al., 

(1993) who indicated an average current speed of 0.25 m/s. Current data was collected over the course 

of 34 days, current speed and direction was recorded at 1 m depth intervals. 

2.3. Water Quality {Historical) 

The proponent plans to start an ambient water quality monitoring program in 2022 which will assess 

background levels of the parameters of concern discussed in section 2. Based on two sets of water quality 

samples taken in March 2018 and December 2021 and data logging in 2018-2019, average ambient water 

quality parameters are summarized below in table 1. The water quality monitoring program will include 

the following parameters, monitored monthly on the ebb tide : 

1. Total Nitrogen 
2. Total Phosphorus 
3. Nitrate + Nitrite 
4. Ammonia-N 
5. Salinity 

6. TSS 
7.pH 
8. Dissolved Oxygen 
9. BODs 
10. Chlorophyll a 



orensen 
ENGINEERING LTD. 

c..U.f.latl !U.,E_ 'l."7 

Smolt Producnon Facility Intake/Outflow, 8ay:;1da, NB 
Depth Avera11ed Current Speed and Direction 

i 
!wesr 

JO 

2'5 

-· --
1~ 

Iii 

5 ,-

0 ... 

59 
~ -
'-I--' o_o e..o 

152 

..1?! 
-

,___ -

~ 

6~0 12.0 18.0 

'°" 

:sovrH 

186 - -
i--

- i--

- ,-... 

18.0 24 0 

15% 

EAST 

16 8 

...!.2L 

-

- ,-... 

24~0 !lOD 3!10 

CURRENT SPEED 

tLIA.Or 

PROJECT: C17.27 
Version 1 

DATE: 13/05/2022 
PAGE: 60F29 

Start 0310: 201t.OZ•1~ 
l:l'ld Dille: 201 a.lJJ-2 I 

~ .)JI('" 

,o,sa _ _.I ___ _ 
P,.'l(j f-P""!G~C' 

U.77 c!Tis 

swaeney International 
Marine Coq>. 

(cm'S t Marshall M. Elsemorc 

• >a 0 .0 
- 41.0 .. .at .O 
D M.o-<2.0 • 30.0 • 3&.0 

• z.oo. aoo 
- 18.0 · 2•.0 

- 12.0 lt.O 

- 8 0·12.0 

- 0 0, 50 

_7~ 

--J60-42D 

t•TE 

2018.03-22 

SW2017-128 

_ G.4 _ 

fl 
42.0-48.0 n 60 

~ 

~ 

Figure 3: Average Current Data 190 m offshore from the project site 



orensen 
ENGINEERING LTD. 

Table 1: Historical Water Quality Data 

Parameters Concentration 

Total Nitrogen (N)1•2 0.313 mg/L 

Nitrate + Nitrite2 < 0.05 mg/L 

Ammonia-N (NH3-N) 2 < 0.05 mg/L 

Total Phosphorus (P) 1•2 0.024 mg/L 

Salinity3 12.7 to 31.0 ppt 

Temperature3 -0.9 to +l8.l°C 

pH2 7.85 
1March 2018 2December 2021 32018-2019 Data Logging 
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The first step in establishing numerical WQOs is identifying parameters of potential concern related to the 
discharge. Effluent from land-based aquaculture facilities inherently exhibit minimal direct risk to aquatic 

species as the waste streams from the facility originate in rearing tanks with water quality optimized for 

fish health. The primary concern associated with this discharge is indirect impacts on aquatic health. The 

Parameters of potential concern are: 

• Nitrogen (N) 

• Phosphorous (P) 

• 5-day Biochemical Oxygen Demand (BODs) 

• Dissolved Oxygen (DO) 

• Chlorophyll a 

• Total Suspended Solids (TSS) 

• Salinity 

• Temperature 

• pH 

• Treatments 

3.1. Available WQG for Parameters of Potential Concern 

3.1.1. Nitrogen 

Nitrogen is present in the discharge in the following forms: Nitrate-N (NO3-N), Nitrite-N (NO2-N), 

Ammonia-N (NH3-N), and organically bound nitrogen. Total Nitrogen is a measure of the sum of 

these components. 

3.1.1.1. Nitrate 

Nitrate is the least toxic nitrogenous compound present in water and the most readily 

available source of nitrogen for aquatic plants in well oxygenated systems. The CCME WQG 

for protection of Marine Aquatic life is 200 mgNitrate-N/L (long term), 1500 mgN1tra1e-N/L (short 

term) . The long-term guideline is proposed for the WQO. Considering the Total Nitrogen 

WQO (section 3) is less than this value, the WQO ofTotal Nitrogen supersedes that of Nitrate. 

3.1.1.2. Nitrite 

Nitrite is the intermediate of the nitrification reaction prominent in RAS. In freshwater, nitrite 

exhibits toxicity at low levels (0.060 mg/L), however, the increased chloride concentrations 
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present in brackish-marine water provide protection against nitrite toxicity (Boyd, 2014). 

There is no WQG for nitrite in marine environments. 

3.1.1.3. Ammonia 

Ammonia toxicity is directly related to the temperature, pH, and salinity of the receiving 

water as these factors effect the equilibrium between ionized and un-ionized ammonia. The 

receiving water (St. Croix River) experiences seasonal fluctuations in salinity from 15-32 ppt 

and temperatures from 3-20°C. This indicates a WQG of 0.98 mgNH3-N/L (Long term) and 6.5 

mgNH3-N/L (Short Term)@ pH 8.0, 15 ppt, 20°C (BC MOE, 2021). The long term guideline (0.98 

mg/L) is proposed for the WQO, though consideration will be given for the pH, salinity, and 

temperature of the receiving water. 

3.1.1.4. Eutrophication 

Nutrient over-enrichment in marine environments can lead to eutrophication of the 

waterbody which can have adverse effects on the local flora and fauna . In marine 

environments, nitrogen is commonly the limiting nutrient (CCME, 2007). Unlike toxic 

compounds which have a relatively simple method of determining WQG, nutrient limits are 

more complicated. See section 3.2 for further discussion on determining WQOs to prevent 

nutrient over-enrichment. 

3.1 .2. Phosphorous 

Phosphorus is present in aqueous environments as inorganic phosphorus, particulate organic 

phosphorus, and dissolved organic phosphorus. The most significant form of phosphorus bio­

available to plants is inorganic phosphorus in the form of orthophosphate (POil Total 
phosphorus (TP) represents all forms of phosphorus and is the recommended parameter for 

analysis (CCME, 2004). Phosphorus is typically the primary concern in freshwater, whereas 

Nitrogen is commonly the limiting nutrient in marine environments. There is no data indicating a 

toxic concentration of Phosphorus, rather, phosphorus is a parameter of potential concern due to 

the risk of over-enrichment of nutrients. See section 3.2 for further discussion on determining 

WQOs to prevent nutrient over-enrichment. 

3.1.3. BODs 
Biochemical Oxygen Demand (BODs) is a measurement of the amount of oxygen consumed by 

microorganisms over a 5-day period at 20°C. This measurement has important implications for 

the dissolved oxygen of the receiving water; if an effluent with high BODs is discharged into a 

receiving water body, particularly one with insufficient mixing, the dissolved oxygen in the 

receiving water could decrease, leaving less oxygen available for higher forms of aquatic life. (EPA, 

2012). The Canadian Council of Ministers of the Environment (CCME) does not state a WQG for 

BODs, however, McNeely et al (1979) suggest a guide for BODs concentrations where 4 mg/L is 

reasonably clean and greater than 10 mg/Lis considered polluted. The analytical detection limit 

for BODs in salt water is 6 mg/L (provided by Peter Crowhurst, Inorganic Analytical Services 
Director, RPC Fredericton). Based on the Guidance Document, the analytical limit of quantification 

must be below the WQO, preferably by a factor of 2 or more. The WQO for BODs, therefore, is 

proposed to be 10 mg/L, a factor of 1.7 times the analytical limit. 
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Chlorophyll is a component of plant cellular biology that allows plants to photosynthesize for 

energy production. Chlorophyll a is the predominant form of chlorophyll found in aquatic 

plants/algae and so it can be used as a measure of the population of algae growing in the water. 

This can then be used as an indicator for eutrophication; a higher algal population indicates a 

higher risk for low dissolved oxygen and the potential for toxins produced by some algal 

populations. No CCME water quality guideline exists for chlorophyll a, in the BC WQG, there is 

mention of chlorophyll a, however it is exclusive to freshwater streams. Bricker et al. (1999) 

suggest four ranges of chlorophyll a, used by National Oceanic and Atmospheric Administration 

(NOAA) and found in the Canadian Guidance Framework for the Management of Nutrients in 

Nearshore Marine Systems (CCME, 2007): 

Table 2: Chlorophyll a guidelines (Bricker et al., 1999} 

Degree of Eutrophication Chi a (µg/L) 
Low 0-5 

Medium 5-20 

High 20-60 
Hypereutrophic > 60 

The facility is not expected to produce chlorophyll a as it will be enclosed in an insulated building 

using groundwater and disinfected salt water. There is no WQO recommended for this parameter 

as it will not be discharged from the facility. 

3.1.5. Dissolved Oxygen 

Dissolved oxygen is a vital component of a water column, as alluded to in the previous section on 

BODs. The CCME guidelines provide a minimum of 8 mg/L Dissolved oxygen in marine and 

estuarine waters. Depression of DO below the recommended value should only occur as a result 

of natural processes. When the natural DO level is less than the recommended interim guideline, 

the natural concentration should become the interim guideline at that site. When ambient DO 

concentrations are >8.0 mg/L, human activities should not cause DO levels to decrease by more 

than 10% of the natural concentration expected in the receiving environment at that time. The 

recommended WQO for Dissolved Oxygen is 8 mg/L. 

3.1.6. Total Suspended Solids (TSS) 

Total Suspended Solids is a measure of the concentration of suspended particle greater than 

0.45µm in a water sample. Suspended solids can indicate increased turbidity and can damage fish 

gills. CCME provides the following guideline with respect to suspended sediments: 

"Maximum increase of 25 mg/L from background levels for any short-term 

exposure (e.g., 24-period). Maximum average increase of 5 mg/Lfrom background 

levels for longer term exposures (e.g., inputs lasting between 24 hand 30 d)". 

Based on this, the WQO is recommended to be less than 5 mg/L increase above background levels. 

3.1. 7. Salinity 

Salinity refers to the amount of dissolved salts, predominantly sodium and chloride, that are 

present in water (Thompson, Gates, & Thompson, 2020). The CCME guideline suggests that 
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human activities should not cause the salinity of marine and estuarine waters to fluctuate by more 

than 10% of the natural level expected at that time and depth. The WQO for salinity is proposed 

to be <10% variation from ambient salinity. 

3.1.8. Temperature 

The temperature of the receiving water naturally varies seasonally. The CCME guideline 

recommends: 

"Human activities should not cause changes in ambient temperature of marine and 

estuarine water to exceed ±1 °C at any time, location, or depth. The natural 

temperature cycle characteristic of the site should not be altered in amplitude of 

frequency by human activities." 

The recommended WQO for temperature is< 1 °C change to the receiving water. 

3.1.9. pH 

pH is the measure of acidity or basicity of a fluid, calculated using the concentration of the 

hydrogen ion. The pH of water can have various effects on aquatic life, particularly relating to 

toxicity of metals and compounds such as ammonia. The CCME Guideline recommends: 

"The pH of marine and estuarine waters should fall within the range of 7.0- 8. 7 units 

unless it can be demonstrated that such a pH is a result of natural processes. Within 

this range, pH should not vary by more than 0.2 pH units from the natural pH expected 

at that time. Where pH is naturally outside this range, human activities should not 

cause pH to change by more than 0.2 pH units from the natural pH expected at that 

time, and any change should tend towards the recommended range." 

The recommended WQO for pH is 7.0-8.7. 

3.1.10. Treatments 

Treatments at the facility, including drugs and pesticides, will be limited to those directed by a 

veterinarian based on fish health and will be limited to those fully approved for use or permitted 

to be used under special circumstances by Health Canada. See attached list from the Government 

of Canada website of fully approved products. https://www.canada.ca/en/health­

canada/services/drugs-health-products/veterinary-drugs/legislation-guidelines/policies/list­

veterinary-drugs-that-authorized-sale-health-canada-use-food-producing-aquatic-animals.htmle 

Direct adoption of generic WQG is not appropriate for nutrients such as nitrogen and phosphorus as the 
nature of the risk of over-enrichment of nutrients precludes generic WQG; different receiving water 

bodies have different capacities to assimilate anthropogenic wastes. Establishment of WQOs for these 

parameters (Nitrogen and Phosphorus) require additional derivation considering site specific conditions. 

3.2. Derivation of Nutrient Water Quality Objectives 

The over-arching goal of the WQOs for nutrients is to prevent eutrophication in the receiving waters. 

Every waterbody has a certain assimilative capacity, defined as "the maximum emission an area can take 

without violating the permissible pollutant standards" {Panda & Nagendra, 2017). In this case, the 

"permissible pollutant standards" are based on maintaining designated water uses; specifically, mitigating 
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the risk of eutrophication. This assimilative capacity, when referring to nutrient loads, is a combination of 

flushing rates and biological uptake/consumption. For the purposes of this report, only flushing rates will 

be considered making these calculations inherently conservative. 

Eutrophication is defined as "the overabundance of nutrients in a body of water that results in harmful 

algal blooms, fish kills, and in some cases ecosystem collapse". To limit the "overabundance of nutrients", 

also referred to as the over-enrichment of nutrients, the WQO at the edge of the initia l dilution zone (IDZ) 

should not result in an overall change in trophic level of the receiving water and should also not create 

sustained, localized over-enrichment of nutrients to mitigate the risk of localized algal blooms. 

The duration of eutrophic conditions influences the risk of algal blooms and eutrophication. Given the 

division rate of Alexandrium sp. (48-80 hours per division) (Taroncher-Oldenburg, Kulis, & Anderson, 

1997), elevated nutrients need to persist for a time scale of days to provide conditions favourable for an 

algal bloom. Periodic instances of< 24 hours of localized elevated nutrient levels are considered low risk 

given the significant flushing and relatively small footprint of the initial dilution zone. On a larger scale, 

concentration of nutrients in the estuary should be limited by ensuring nutrient discharges do not exceed 

the receiving water's assimilative capacity, to reduce the risk of large-sca le algal blooms. 

We, therefore, suggest two nutrient thresholds: a local nutrient threshold to be applied to the edge of the 

initial dilution zone, and a global nutrient threshold to be considered for the waterbody as a whole. 

On a local level, the nutrients that are discharged from the facility mix with the receiving water to create 

somewhat elevated nutrient concentrations at the outlet of the discharge pipe, diluting to some final 

concentration at the edge of the initial dilution zone. For toxic substances, these dilution zones are 

extremely important as they represent an area in the water column which could cause harm to aquatic 

life. For nutrients, the impact ofthe initial dilution zone is limited to sustained concentrations. 

On a global level, the overall estuarine conditions should be considered. The nutrients discharged from 

the facility will flush out of the estuary over time based on the flushing rate described in section 3.1.2. 

This flushing is a partial measure of assimilative capacity of the estuary. For the purposes of this analysis, 

the other primary aspect of assimilative capacity, biological consumption of nutrients, will not be 

considered, making this analysis inherently conservative. 

Various researchers have suggested nutrient concentration ranges associated with recommended 

nutrient level categories; Bricker et al. (1999) suggest the following table, used by National Oceanic and 

Atmospheric Administration (NOAA) and found in the Canadian Guidance Framework for the 

Management of Nutrients in Nearshore Marine Systems (CCME, 2007): 

Table 3: Nutrient Ranges for Degree of Eutrophication in Marine Environments 
(Bricker, Clement, Pirhalla, Orlando, & Farrow, 1999} 

Degree of Total Dissolved N Total Dissolved P 
Eutrophication (mg/L) (mg/L) 

Low 0-0.1 0-0.01 
Medium 0.1-1.0 0.01-0.1 

High >1.0 >0.1 
Hypereutrophic - -



3.2.1. Local Nutrient Threshold {Initial Dilution Zone) 

PROJECT: CU.27 

Version 1 

DATE: 13/05/2022 

PAGE: 12 OF 29 

Based on the historical water quality parameters, nitrogen and phosphorus concentrations fall in the 

lower portion of the "medium eutrophication" range. The midpoint of the medium eutrophication range 

(0.55 mg/L Nitrogen and 0.055 mg/L Phosphorus) is recommended for the local nutrient threshold. 

The initial dilution zone (IDZ) for the discharge features several dynamic characteristics, such as water 

depth, flow velocity, and flow direction; all of which vary with the tide. For this reason, it is common 

practice with near-field modeling to model two scenarios to illustrate the conditions at the edge of the 

IDZ, with the understanding that these conditions are not steady-state: (1) average mixing scenario and 

(2) worst case scenario in which conditions are more favourable 90% of the time. 

Regulatory thresholds are typically assessed at average conditions with worst case conditions included as 

an additional model for context. This contextual model is important to ensure that worst case conditions 

do not create an environment that adversely effects aquatic life, however, as previously discussed, 

periodic (<24 hours) instances of elevated nutrients (nitrogen and phosphorus) do not pose significant risk 

to the receiving environment. 

The areal extent of the IDZ will be limited to 200 m from the outfall as shown in drawing L-4. The expected 

width of the plume will be further defined through CORM IX modelling described in more detail in section 

4 . 

3.2.1.1. Average Mixing Scenario 

To assess the proposed facility's local impact within the initial dilution zone, the average conditions at the 

edge of the initial dilution zone should be less than the local nutrient thresholds (0.55 mg/L Nitrogen, 

0.055 mg/L Phosphorus). 

To model this scenario, a CORM IX simulation will be completed based on average tidal conditions (average 

current velocity, mid-tide such that 50% of the time conditions are more favourable) when the facility is 

at peak nutrient discharge. This average is inherently conservative as the proposed facility will only be at 

peak nutrient discharge for two periods of 5 weeks each in spring and fall, the true average conditions are 

closer to 60% of peak nutrient discharge. 

3.2.1.2. Worst Case Mixing Scenario 

For context, a second model will be completed based on worst case tidal conditions (low current velocity, 

near low tide such that >90% of the time conditions are more favourable) when the facility is at peak 

nutrient discharge. This means that, of the 12.8 hour tide, for more than 11.5 hours the concentration at 

the edge of the initial dilution zone is lower than modelled . Given the relatively short time frame that 

these worst-case conditions would exist, impacts on the receiving environment due to periodic elevated 

nutrient concentrations are not anticipated. 

3.2.2. Global Nutrient Threshold 

The same threshold (0.55 mg/L Nitrogen and 0.055 mg/L Phosphorus) is recommended for the global 

nutrient threshold; however, it is imprudent to allow one facility to increase the global nutrient 

concentration to this threshold. Rather, the proposed facility nutrient discharge should be limited to allow 

for future development along the St. Croix Estuary. For this reason, a limit of 5% of the remaining 

assimilative capacity of the receiving water is recommended to be allocated to the proposed facility, this 
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will leave adequate assimilative capacity for future development. The remaining assimilative capacity is 

defined as: 

!:,.[Global Assimilative Capacity = ( Crhreshold - CAmbient) 

For Nitrogen: 

( mg mg) mg 
t:,.CGlobal Allowed = 0.55 L - 0.31 L X 5% = 0.012 L 

For Phosphorus: 

( mg mg) mg 
t:,.CGlobal Allowed = 0.055 L - 0.024 L X 5% = 0.00155 L 

To verify that the proposed facility will not have a global impact greater than those described above, we 

can estimate the overall increase to the St. Croix Estuary using the two methods outlined in section 3.1.2: 

(1) Flushing rate (Gregory, Petrie, Jordan, & Langille, 1993) and (2) Flushing Time (Trites & Garrett, 1983). 

Determination of the global nutrient threshold is described in section 5. 



3.2.3. Summary of WQOs 

Based on Water Quality Guidelines from CCME and the BC Water Quality Guideline series as well as the 

discussed derivation of nutrient WQOs, the following Water Quality Objectives for the proposed facility 

outfall is recommended . 

Table 4: Summary of Water Quality Objectives 

Water Quality Guidelines Recommended 
Parameters CCME Marine WQO at Edge of IDZ 

WQG 
BCWQG 

Total Nitrogen {N) - - 0.55 mg/L3 

Nitrate (N03·-N) 200 mg/L 3.7 mg/L 
200 mg/L 

See Total Nitrogen 

Nitrite (Noi3·-N) No Data None None 

Ammonia (NH3-N) No Data Variable 0.98 mg/L1 

Total Phosphorus (P) Narrative - 0.055 mg/L3 

Biological Oxygen Demand (BODs) - - 10 mg/L2 

Dissolved Oxygen (DO) >8 mg/L >8 mg/L >8 mg/L 

Total Suspended Solids {TSS) 
Ambient + 5 mg/L Ambient+ 5 mg/L Ambient+ 5 mg/L 

Narrative Narrative Narrative 

Salinity <10% change - <10% change 

Temperature Ambient ±1 °C Ambient ±1 °C Ambient ±1 °C 

pH 7.0-8.7 7.0-8.7 7.0-8.7 

1Ammonia toxicity is heavily dependent on pH, temperature, and salinity. The recommended WQO is 

0.98 mgNH3-N/L at pH 8.0, 2o•c, 15 ppt. Some exceedance of ammonia concentration is allowed provided 
pH< 8.0, Temperature< 2o•c, and/or salinity> 15 ppt see ammonia toxicity tables in the appendix. 
2 (McNeely, Neimanis, & Dwyer, 1979) - BOD s 4 mg/L is considered reasonably clean and > 10 mg/L is 
considered polluted, however BOD detection limits in marine environments is limited to 6 mg/Land the 
CCME guidance document recommends WQOs are 2x the analytical detection limit. 10 mg/Lis 1. 7x the 

analytical detection limit. 
30ver-enrichment of nutrients such as nitrogen and phosphorus may contribute to eutrophication, see 
section 3 for more details on these WQO. 
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Treated effluent from the facility will be discharged via discharge pipe installed along the bay floor of the 

St. Croix Estuary. The design of the effluent pipeline has not been finalized; this report and associated 

modelling will influence the design of the discharge outfall. 

There are several design considerations associated with the pipeline and nozzle as well as parameters 

required for modelling the discharge in CORMIX. These design considerations and parameters are 

described below, along with the modelling results for the average mixing scenario and worst case mixing 

scenario. 

4.1. Outfall Nozzle Design Considerations 

Designing the appropriate outfall nozzle is crucial to ensuring good mixing with the receiving water to 

ensure nutrient concentrations quickly reduce within the Initial Dilution Zone (IDZ). 

4.1.1. Port Quantity 
Two nozzle designs were considered: single-port outfall and multi-port outfall with three nozzles. There 

is significant improvement in dilution when moving from a single-port outfall to a multi-port diffuser 

outfall with dilution ratios increasing by a factor of> 2. 

The following models will include a multi-port diffuser with three nozzles at the outfall. 

4.1.2. Nozzle Angle 
The angle of the nozzles has some impact on dilution within the mixing zone, however, the primary 

objective of nozzle angle is preventing bottom interactions where possible. The effluent is positively 

buoyant in general, though during spring melt periods when the estuary salinity decreases, the effluent 

may approach neutrally buoyant status. For these infrequent events, a nozzle angle of 22.5° from 

horizontal is recommended to prevent bottom interaction while enhancing mixing with the receiving 

water column. Though the effluent itself is not acutely toxic, bottom interaction is still preferably avoided. 

4.1.3. Nozzle Diameter 
The diameter of the nozzle impacts the discharge velocity of the effluent which has significant effect on 

mixing. For optimal mixing while maintaining appropriate momentum flux, 3" HOPE, DR17 pipe will serve 

as the nozzles. 

4.1.4. Discharge Height 
The height nozzles from the floor of the estuary impacts bottom interaction and mixing potential; given 

the generally positively buoyant effluent, a discharge height of 1 mis recommended . 

4.2. Outfall Depth Considerations 

The outfall depth also contributes to mixing with the receiving environment, given the bathymetry of the 

estuary adjacent the facility, two depths were considered: 7 m and 9 m (both depths measured at low 

tide) . Extending the pipeline to the 9 m depth improves dilution by a factor of 1.25. 

The following models will represent the diffuser at 9 m depth at low tide. 

4.3. Effluent Parameters 

After treatment, the effluent is expected to have the parameters shown in Table 5; the design nutrient 

concentrations were calculated based on a peak feeding of 12,300 kgmo/day. Effluent discharge flow rate 
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will vary with facility operation, however, the daily average will be 155 m3/h (43.1 L/s) with infrequent 
maintenance surges (e.g. draining tanks) expected to peak at 400 m3/ h. The surges will be of short 
duration (<12 hours) and are expected to have similar or better water quality parameters as those 
described in the following table. 

Table 5: Design Effluent Parameters 

Parameter Design Effluent Value 

Flow Rate 
155 m3/h (Average) 

400 m3/ h (Maintenance Flow) 

Nitrogen (Total) 150 mg/L 

Total Ammonia Nitrogen (TAN} 10 mg/L 

Phosphorus (Total} 11 mg/L 

5-day Biochemical Oxygen Demand (BODs) < 30 mg/L 

Dissolved Oxygen > 8 mg/L 

Total Suspended Solids (TSS) 25 mg/L 

Salinity 15 ppt 

Temperature 2°c -16°c1 

pH 7.0-8.7 

Treatments See section 3.1.10 
1The effluent discharge will pass through temperature recovery to exchange heat with the new salt 

water entering the facility. Therefore, the temperature of the effluent discharge will vary with the 
receiving water temperature. The systems will be operated at 14°C. (e.g. If ambient temperature is 

o·c, discharge will be in the range of 2°C-14°C depending on how much salt water is being used. 
Similarly, if the estuary temperature is l8°C, discharge will be in the range of 14°C-l6°C with the same 
dependence). 

4.4. Model Parameters 

CORMIX requires several inputs to characterize the ambient receiving water, the effluent, and the 
discharge. Parameters used for modeling near field mixing are shown in 

Table 6. 

The nozzles are situated such that the effluent is discharged approximately perpendicular to the current, 
this ensures similar mixing on both the ebb and flood tides. Models presented represent the worst case 
mixing (flood tide), mixing on the ebb tide would be expected to produce better mixing than modelled 
here. 

4.4.1. Modelled Current and Depth 

Due to the positively buoyant nature of the effluent, the plume quickly rises to the water surface and 
mixes predominately with the upper 4 m of the water column. To ensure the model is representative, 
current data averaged over the upper 4 m of the water column will be used. 
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The average of all current velocities in the upper 4 m over the month-long deployment was 0.285 m/s; 

this will be used for the average mixing scenario. This current velocity corresponded to a water depth of 

11.9 m. 

The 90th percentile of the average of the current velocities in the upper 4 m was 0.116 m/s; this will be 

used for the worst-case mixing scenario. This current velocity corresponded to a water depth of 8.2 m. 

Table 6: Model Parameters 

Ambient Receivine: Water 

Water Depth 8.2 m (90%), 11.9 m (average) 

Wind Speed 2 m/s1 

Current Speed 0.116 m/s (90%), 0.285 m/s (average) 

Mannings friction factor 0.02 

Salinity 31 ppt 

Temperature ooc2 
Density 1024.88 kg/m3 

Effluent 

Flow Rate 155 m3/h (43.1 L/s) 

Salinity 15 ppt 

Temperature 14°C2 

Density 1010.79 kg/m3 

Dischare:e Nozzles 

Port Diameter {ID) 3.06" (77.7 mm) 

#of Ports 3 

Diffuser Length 60m 

Distance between ports 30m 

Port Height lm 

Vertical Angle 22.5° from horizontal 

Horizontal Angle 115°3 

1 Wind Speed of 2 m/s is recommended by CORMIX as conservative design conditions akin to an 
average breeze. 
2 Temperatures of o·c (ambient) and 14°C (effluent) were selected for modelling as this represents the 
worst-case scenario, this is inherently conservative as there will be temperature recovery on the 
effluent to reduce the temperature difference between effluent and ambient waters. 
3 Horizontal angle of 90° wou ld indicate all nozzles pointing perpendicular to the current away from 
the nearest shore (on the incoming tide), the horizontal angle of 115° indicates the nozzles are pointing 
somewhat into the current on the incoming tide due to the diffuser orientation, see drawing L-4. 
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CORM IX modelling was completed to model the nutrient discharge within the Initial Dilution Zone, limited 

to 200 m from the outfall. As discussed in section 3.2.1, two scenarios were modelled: (1) Average Mixing 

Scenario and (2) Worst Case Mixing Scenario. 

Figure 4 shows the modelled 3D plume up to 200 m from the outfall. As is evident in the figure, the effluent 

is positively buoyant and so rises to the surface within 60 m of the outfall under average conditions. By 

this point, the effluent has diluted by a factor of 800 as shown in Figure 5. The nozzles are spaced to avoid 

unstable mixing conditions in the near field region of mixing and avoid significant overlapping of plumes, 

the majority of the plume within the Initial Dilution Zone (IDZ) is expected to remain separated during 

average tidal currents (0.285 m/s), with some minor overlap as the dilute plume travels further from the 

outfall. 

Please note, CORMIX computes the plume in segments (near field, exhibiting a jet-like plume which is 

dominated by momentum and buoyant flux, and far-field where mixing is dominated by ambient flow 

conditions), the transition between these two conditions constitutes a boundary transition as shown 

around 60 m from the outfall. 

DNl.monS 
1 .<1 14 53 XO 752 2828 J0o37 40CW 

Figure 4: Average Mixing Scenario - 30 Plume 
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Based on the modelled scenario, the expected concent rations at the edge of the IDZ are shown in Table 

7. Expected concent rations for the Worst-Case Mixing Scenario, which models the plume with a current 

of 0.116 m/s, >11.5 hours of the 12.8 h t idal cycle conditions are better than this scenario, are also shown 

for context. 

Table 7: Modelled Parameter Concentrations at the Edge of Initial Dilution Zone (/DZ) 

Ambient Effluent Edge of IDZ 
Parameters 

Cone. Cone. 
WQO 

Worst-Case Average 

Total Nitrogen (mq/L} 0.313 150 1.07 0.44 0.55 

Total Ammonia Nitrogen 
0.05 10 0.10 0.06 0.98 

(TAN, mg/L) 

Total Phosphorus (mg/L) 0.024 11 0.079 0.033 0.055 

5-day Biochemical 
Oxygen Demand No Data 30 0.151 0.021 10 

(BODs, mg/L) 

Dissolved Oxygen (mg/L) No Data 8 >8 > 8 8 

Total Suspended Solids 
No Data 25 0.131 0.021 51 

(LJTSS, mg/L} 

Salinity (ppt) 31 15 30.9 31.0 28 

Temperature {°C} 0 14 0.07 0.01 1 

pH 7.85 7.0-8.7 7.0-8.7 7.0-8.7 7.0-8.7 
1 Concentration/parameter change as a result of effluent 
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All parameters for the average mixing scenario are expected to be within the WQO at the edge of the IDZ, 

200 m from the point of discharge. Though no ambient data is available for BODs and TSS, based on 

dilution the increase as a result of the discharge is practically negligible. Similarly, where the DO from the 

facility is expected to be at or above 8 mg/L, which is, itself, the WQO, the DO concentration at the edge 

of the IDZ is expected to be at or above the WQO of 8 mg/L. 

The worst-case scenario, presented for context, shows exceedance of Total Nitrogen and Total 

Phosphorus at the edge of the IDZ, however, these conditions exist for a short period of time. Figure 6 

shows the average velocity in the upper 4 m of the water column plotted with the average water depth 

over the tidal cycle. The scenario modelled as "worst-case", water depth 8.2 m and velocity 11.6 cm/s, is 

not represented in the average values, indicating how infrequently it occurred. Seen in Figure 6, on 

average the velocity is closer to 20 cm/s when the water depth is 8.2 m. 
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Figure 6: Average Current Velocity and Average Water depth over the tidal cycle 

5. Estimated Global Effects 

• Water Depth 

e Average Velocity 

To estimate the resultant global nutrient increase, two methods were proposed in section 3: flushing rate 

and flushing time. The global nutrient increase estimated by these two methods will provide insight into 

the global impact of the proposed facility on the St. Croix Estuary. 

5.1. Flushing Rate 

Gregory et al. (1993) estimated a flushing rate of 24.5 hours (over which time a 67% reduction in tracer 

concentration occurs). A more conservative reduction of 50% will be used for these calculations and the 

24.5 h flushing rate will be rounded to 24 hours for more straightforward calculations. Based on this 

flushing rate, the nutrients discharged over one day would be effectively flushed out of the estuary in 8 

days. The following table (Table 4) shows the mass of nutrients remaining in the estuary from the current 

day and 7 previous days (where -1 indicates 1 day before), the sum of which provides an estimate of the 

steady state mass of nutrients which remains in the estuary. 

This total mass of nutrients remaining in the estuary at steady state, divided by the total volume of the 

estuary (406.0 x 106 m3, mean tide) to estimate the average nutrient concentration increase in the estuary 

as a result of the proposed facility. 
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Percent of Discharge Nutrients from Facility in Estuary at Steady State (kg) 
Day 

remaining in the Estuary Nitrogen Phosphorus 

0 100% 558 41 

-1 50% 279 21 

-2 25% 140 10 

-3 12.5% 70 5.1 

-4 6.25% 35 2.6 

-5 3.13% 17 1.3 

-6 1.56% 8.7 0.6 

-7 0.78% 4.4 0.3 

TOTAL 1112 82 

Resultant Concentration increase 0.0027 mg/L 0.00020 mg/L 

5.2. Flushing Time 

Garrett & Trites (1993) estimated flushing using flushing time which uses the freshwater discharge and 

the estuary salinity to estimate flushing. As described in section 2.2.1, the average flushing is 50.75 x 106 

m3/day and worst-case flushing is 33.65 x 106 m3/day. Conducting a mass balance on the estuary in which, 
at steady state, the mass of nutrients that enters the estuary must equal the nutrients that leave. When 

considering only the nutrients added by the facility, we can estimate the increase in concentration of the 

estuary. 

mNUTRlENTS,IN = mNUTRTENTS,OUT 

mNUTRIENTS,JN = Cour X Qour 

Where the concentration of the water leaving (Cour) is equivalent to the concentration in the estuary 

(CESTuARr) and the net flow rate leaving (Oour) is assumed to be limited to the averaging flushing (QFwsH1NG), 

Therefore: 

mNUTRTENTS,TN = CESTUARY X QFLUSHTNG 

The focus of this report is the Post Smalt facility's discharge, so we can modify the above equation to 

reflect the increase in nutrient concentration (liCESruARv) as a result of the facility's nutrient discharge 

( m FACIUTY NUTRIENT,IN): 

mFACTLITY NUTRIENTS,IN = /:::.CESTUARY X QFLUSHING 

Rearranging for liCEsruARv: 
AC _ mFACILITY NUTRlENTS,IN 
Ll ESTUARY -

QFLUSHING 
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Table 9: Resultant Nutrient Increase (Flushing Time) 

Nutrient 
Facility Nutrient Resultant Concentration Resultant Concentration 

Discharge Increase - Average Increase - Worst case 

Nitrogen 558 kg/day 0.011 mg/L 0.017 mg/L 

Phosphorus 40 kg/day 0.00081 mg/L 0.0012 mg/L 

5.3. Summary of Global Effects 

The two methods of estimating the global effects of the nutrient discharge provide a fairly wide range of 

expected increase in nutrient concentration in the estuary with the flushing rate (Gregory, Petrie, Jordan, 
& Langille, 1993) indicating a lower resultant impact than the flushing time (Trites & Garrett, 1983). The 

reality is likely between this range and may indeed be lower; the flushing rate method uses the tidal 
volume as a primary source of flushing whereas the flushing time method uses the freshwater discharge 

as the primary source of flushing. In reality, a combination of these mechanisms is at play that likely 

compliment each other. For the purposes of this report the conservative average of the worst case of the 

two methods will be used as the resultant concentration increase : 0.010 mgN/L and 0.00071 mgp/l. This 
accounts for 4% of the remaining assimilative capacity for nitrogen and 2.3% of the remaining assimilative 

capacity for phosphorus, both below the 5% target. 

Based on these calculations, the facility would be able to discharge up to 693 kgN/ day and 90 kgp/day, 
corresponding to 186 mgN/L and 24 mgp/L in the 155 m3/h treated effluent stream and still meet the global 

nutrient threshold . 

6. Discussion on Modelling 

CORMIX is a powerful tool for modelling mixing with receiving water. With this software, the outfall 

geometry and location were optimized to ensure adequate mixing to prevent elevated nutrient 

concentrations. Tidal waters present a modelling challenge as the software is not designed to model the 

current reversal around slack tide. 

A number of factors are built into the models presented to generate results that are conservative, 

including low wind-speeds, worst-case scenario temperature and salinity differential between the effluent 

and ambient water, and using worst-case effluent nutrient concentrations for peak feeding. When 

temperature and sal inity differences between the effluent and ambient water are less severe, mixing will 

improve. Similarly, the effluent conditions modelled are considered worst case which represent the 

facility at peak feeding; this is only expected to occur 2 months of the year. 

The discharge from the proposed facility is not acutely toxic and the primary risk to the receiving water is 

eutrophication from nutrient over-enrichment. For a short period after high slack tide and a short period 

at low slack tide when the current decreases and changes direction, nutrient concentrations are expected 

to temporarily elevate. The risk of eutrophication has been effectively mitigated through outfall geometry 

design and effective effluent treatment to reduce the duration of elevated nutrient concentrations. 

Conservative Global Nutrient modelling shows the facility will contribute less than 5% of the remaining 

assimilative capacity at peak nutrient load ing, resulting in an increase of <0.01 mgN/L and <0.0007 mgp/l. 

This is expected to occur for only two non-consecutive months of the year. 
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Following the Process for Deriving Effluent Quality Limits using the Use-Protection Approach, parameters 

of potential concern for the effluent of the proposed Bayside Post Smalt Facility were identified and 

described. Water Quality Objectives (WQOs) were derived using Canadian Water Quality Guidelines in 

conjunction with British Columbia Water Quality Guidelines, where possible. The majority of the WQOs 

were derived in this manner, however, water quality guidelines for nutrients were not available. Nutrient 

WQOs were derived based on the assimilative capacity of the receiving estuary with the intent of 

mitigat ing the risk of eutrophication. Assimilative capacity of the estuary was estimated by comparing 

ambient concentrations of Total Nitrogen and Total Phosphorus to a maximum concentration target. 

The impact of the facility's nutrient discharge was considered on two scales: local and global. Local 

nutrient effects were analyzed by modelling two scenarios in CORM IX: average mixing scenario and worst­

case mixing scenario. Model parameters were conservative and showed all WQOs would be met within 

the IDZ (200 m from the point of discharge) on average. Global nutrient effects were modelled using 

flushing rate and flushing time to estimate the anticipated nutrient increase in the estuary as a result of 

the proposed facilitys discharge (<0.010 mgN/L and <0.00071 mgp/L). 

These models indicate that the facility will meet the WQOs at the edge of the IDZ for the vast majority of 

the year, the short periods where nutrient WQOs will be exceeded, near slack tides two months a year, 

are a low risk for eutrophication. The facility will use< 4% of the remaining assimilative capacity of the St. 

Croix Estuary, leaving adequate assimilative capacity for future development and climate change. The 

modelled effluent parameters are therefore recommended to be used as Effluent Discharge Objectives 

(EDOs), summarized in Table 10. 

Table 10: Recommended Effluent Discharge Objectives 

Local Nutrient Effects 
Global 

Parameters EDO 
Effects Average Water Quality 

Edge of IDZ Objective 

Total Nitrogen (mg/L) 150 < 0.010 0.44 0.55 

Total Ammonia Nitrogen (TAN, mg/L} 10 - 0.06 0.98 

Total Phosphorus (mg/L) 11 < 0.0007 0.033 0.055 

Biochemical Oxygen Demand (BODs, mg/L) 30 - l:ICsoos = 0.02 4 

Dissolved Oxygen (mg/L} 8 - >8 ~8 

Total Suspended Solids (mg/L) 25 - l:ICrss = 0.02 l:ICrss S 5 

Salinity (ppt) l:IS ~151 - 31.0 ~ 28 

Temperature {°C} l:IT S14°C2 - l:IT = 0.01 l:IT s l °C 

pH 7.0-8.7 - 7.0-8.7 7.0-8.7 
1 15 ppt effluent at 14°C and 31 ppt ambient water at o•c was modelled as this produces the greatest 
difference in density between the two fluids which results in the lowest mixing expected. Decreasing the gap 

between effluent and ambient salinity will result in better mixing. 
2 The temperature of the effluent will vary depending on ambient bay temperature and the extent of 
temperature recovery available given the salt water withdrawal at the time. The temperature EDO is 

therefore presented as a range 
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Ammonia-N Short Term Acute Water Quality Guidelines to protect marine aquatic life 

(Expressed as mgNH3-NIL) (BC MOE, 2021} 

Table Al - Salinity: 10 ppt 

Temperature (°C) 

pH 0 5 10 15 20 25 

7.0 270 191 131 92 62 44 

7.2 175 121 83 58 40 27 

7.4 110 77 52 35 25 17 

7.6 69 48 33 23 16 11 

7.8 44 31 21 15 10 7.1 

8.0 27 19 13 9.4 6.4 4.6 

8.2 18 12 8.5 5.8 4.2 2.9 

8.4 11 7.9 5.4 3.7 2.7 1.9 

8.6 7.3 5.0 3.5 2.5 1.8 1.3 

8.8 4.6 3.3 2.3 1.7 1.2 0.92 

9.0 2.9 2.1 1.5 1.1 0.85 0.67 

Table A2 - Salinity: 20 ppt 

Temperature (°C) 

pH 0 5 10 15 20 25 

7.0 291 200 137 96 64 44 

7.2 183 125 87 60 42 29 

7.4 116 79 54 37 27 18 

7.6 73 so 35 23 17 11 

7.8 46 31 23 15 11 7.5 

8.0 29 20 14 9.8 6.7 4.8 

8.2 19 13 8.9 6.2 4.4 3.1 

8.4 12 8.1 5.6 4.0 2.9 2.0 

8.6 7.5 5.2 3.7 2.7 1.9 1.4 

8.8 4.8 3.3 2.5 1.7 1.3 0.94 

9.0 3.1 2.3 1.6 1.2 0.87 0.69 
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Table A3 - Salinity: 30 ppt 

Temperature (°C) 

pH 0 5 10 15 20 25 

7.0 312 208 148 102 71 48 

7.2 196 135 94 64 44 31 

7.4 125 85 58 40 27 19 

7.6 79 54 37 25 21 12 

7.8 so 33 23 16 11 7.9 

8.0 31 21 15 10 7.3 5.0 

8.2 20 14 9.6 6.7 4.6 3.3 

8.4 12.7 8.7 6.0 4.2 2.9 2.1 

8.6 8.1 5.6 4.0 2.7 2.0 1.4 

8.8 5.2 3.5 2.5 1.8 1.3 1.0 

9.0 3.3 2.3 1.7 1.2 0.94 0.71 

Ammonia-N Long Term Acute Water Quality Guidelines to protect marine aquatic life 
(Expressed as mgNH3-N!L) (BC MOE, 2021} 

Table A4 - Salinity: 10 ppt 

Temperature (°C) 

pH 0 5 10 15 20 25 

7.0 41 29 20 14 9.4 6.6 

7.2 26 18 12 8.7 5.9 4.1 

7.4 17 12 7.8 5.3 3.7 2.6 

7.6 10 7.2 5 3.4 2.4 1.7 

7.8 6.6 4.7 3.1 2.2 1.5 1.1 

8.0 4.1 2.9 2.00 1.4 0.97 0.69 

8.2 2.7 1.8 1.3 0.87 0.62 0.44 

8.4 1.7 1.2 0.81 0.56 0.41 0.29 

8.6 1.1 0.75 0.53 0.37 0.27 0.20 

8.8 0.69 a.so 0.34 0.25 0.18 0.14 

9.0 0.44 0.31 0.23 0.17 0.13 0.10 
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Table AS - Salinity: 20 ppt 

Temperature (°C) 

pH 0 5 10 15 

7.0 44 30 21 14 

7.2 27 19 13 9.0 

7.4 18 12 8.1 5.6 

7.6 11 7.5 5.3 3.4 

7.8 6.9 4.7 3.4 2.3 

8.0 4.4 3.0 2.1 1.5 

8.2 2.8 1.9 1.3 0.94 

8.4 1.8 1.2 0.84 0.6 

8.6 1.1 0.78 0.56 0.41 

8.8 0.72 0.50 0.37 0.26 

9.0 0.47 0.34 0.24 0.18 

Table A6 - Salinity: 30 ppt 

Temperature (°C) 

pH 0 5 10 15 

7.0 47 31 22 15 

7.2 29 20 14 9.7 

7.4 19 13 8.7 5.9 

7.6 12 8.1 5.6 3.7 

7.8 7.5 5 3.4 2.4 

8.0 4.7 3.1 2.2 1.6 

8.2 3.0 2.1 1.4 1.0 

8.4 1.9 1.3 0.90 0.62 

8.6 1.2 0.84 0.6 0.41 

8.8 0.78 0.53 0.37 0.27 

9.0 0.50 0.34 0.26 0.19 
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Cooke Aquaculture Inc. (Cooke) is an integrated aquaculture company based in Atlantic Canada that rea rs, 

processes, and sells Atlantic salmon, sea bass, and sea bream through its wholly owned subsidiaries. 

Table 1.1 highlights the contact information for the Proponent and their consultant. 

Table 1.1: Proponent and Consultant Information 
Proponent 
Name of Proponent Kelly Cove Salmon 
Postal Address 669 Main Street 

Blacks Harbour, NB 
ESH lKl 

Telephone: (506) 466-6634 

Proponent Contacts 
Name Mitchell Dickie 
Official Title Freshwater Projects Manager 
Address As Above 
Phone (506) 755-5282 
Email mitchell.dickie@cookeagua.com 
Website httQ:LLwww.cookeaqua.com 
Consultant Contact 
Company Sorensen Engineering Ltd. 
Name Marc Sorensen 
Official Title President 
Address 134 Carleton St. 

St. Andrews, NB 
ESB 1N9 

Telephone (506) 529-0093 
Email marc@soreng.ca 
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Rearing salmon larger on land appears to be particularly beneficial in Atlantic Canada due to the regional 

temperature profile . Preliminary results indicate the economics of stocking fish greater than 300 g, as 

opposed to the traditional 80 g, is more profitable. Kelly Cove Salmon (KCS) is planning a Recirculating 

Aquaculture System (RAS) in the Champlain Industrial Park in Bayside NB (PID 15166184) to grow Atlantic 

Salmon larger on land before stocking fish in the sea. The proposed RAS will use the best available 

technology to reduce new water requirements. Using this technology, they will produce 2,000 MT of 

"large-smolt" salmon at 300-1000 g annually. 

When the project was initiated in 2017, the proponent planned to utilize the same low-water usage 

technology employed at their newly constructed Johnson Lake Parr facility. However, more recent 

experience suggests rearing large smolt in brackish systems produces better results when transferring the 

fish to sea sites. Low-water usage technology with brackish water is not proven, however, utilizing 

brackish systems also means most water usage is from non-potable sources. Given this, the proponent 

has chosen to proceed with fish rearing systems that are brackish and require approximately the same 

fresh water originally sought. 

To assess the sustainable water withdrawal available from an area within Zone C of the Chamcook Lake 

Watershed, an exemption (File No.: 3960-A29-E029) was applied for and received for well exploration 

which permitted: the construction of 5 wells, an access road to the wells and both short- and long-term 

pump testing. This work is included as part of EIA 1481, which was registered as a Water Supply Source 

Assessment (WSSA) and is expected to be completed by August 2022. When complete, EIA 1481 will 

establish the sustainable withdrawal from the area covered by the exemption. Given results of the short 

term tests completed to date, the production wells have been identified as well #9 and #12 and 

monitoring wells have been identified as well #8, #10, #11, #13 shallow, #13 deep. The proponent is now 

seeking an exemption to install the required infrastructure from the wells to the main project site. The 

rationale for this exemption is the same as for the exemption issued under File No.: 3960-A29-E029. This 

exemption will include several properties within Zone C of the protected watershed. The properties 

included in the pipeline infrastructure are PIDs: 01235522, 01235118, 01235100, 15211949, 15166184. 

These are illustrated on drawings L-1, L-2 and L-3 in Appendix A. 
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There is currently 3-phase power installed across from the entrance to the existing wells' access road. 

New pole mounted transformers would be installed on the existing pole across from the entrance and a 

new 600V, 3-phase, power supply would be brought across Chamcook No. 3 Road to an existing guywire 

pole. The power supply would then pass down through a new conduit, below grade, to a control panel 

installed adjacent to Well 9. A communication cable would be similarly routed to the same control panel. 

Below is a picture of a similar control panel, mounted to a lifting station in Saint Andrews, NB. 

The control panel will have a power meter mounted to the side and will have a side connection for an 

emergency generator. An emergency generator will be stored on the project site (PID 15166184). In the 

event of a power outage, the generator would be brought over until power is restored. This will mitigate 

the risk associated with fuel stored within the protected watershed. The panel will be installed on (2) 

concrete sonotubes, which will be installed down to bedrock or below frost. 

Figure 1 - Typical Control Cabinet 
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Ownership of the land where Wells 9 to 13 are situated is expected to transfer from the Regional 

Development Corporation (RDC) to Crown Lands in June 2022. Following this transfer, the proponent will 

seek an agreement with Crown Lands to install, and maintain, pipelines centered within a Sm wide 

corridor alongside the existing access road. The existing access road was constructed in a manner that 

minimizes impact on the hydraulics of the watershed. This includes a base of large rock on geotextile and 

geogrid. From this road, the required equipment would clear the existing trees from the Sm wide corridor 

and remove them from the site, then install the pipelines and electrical conduit detailed on drawing L-3. 

The pipelines would be bedded in clean rock, then back-filled with in-situ material. When the work is 

complete, the Sm wide corridor would be mulched and seeded for grass. Archaeology along the Sm wide 

corridor is scheduled to be completed during the summer of 2022. 

From Well 12, a single pipeline and (2) electrical conduits, for power and monitoring, will be installed to 

Valve Chamber 1. Monitoring will include level, temperature, and conductivity of the well. On route to 

Valve Chamber 1, the pipeline will pass through an electromagnetic flow meter before being valved into 

(2) 100mm HOPE pipes. (2) pipes are being installed to provide redundancy, should a pipeline be damaged 

at some point in the future. From Valve Chamber 1 to Valve Chamber 2, (2) 100mm HOPE pipes and (2) 

electrical conduits, will be installed. Figure 2 illustrates Well 12 as it exists looking towards Well 10. The 

pipelines would be installed on the left-hand side. 
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From Well 9, a single pipeline and (2) electrical conduits, for power and monitoring, will be installed to 

the control panel on the existing gravel pad. Monitoring will include level, temperature, and conductivity 

of the well. On route to Valve Chamber 2, the pipeline will pass through an electromagnetic flow meter 

before being valved into the (2) 100mm HDPE pipes from Valve Chamber 1. From Valve Chamber 2, (2) 

100mm HDPE pipes will be installed to Chamcook No. 3 Road and (2) electrical conduits to the control 

panel. (1) conduit for the Well 12 power supply and (1) conduit for monitoring at Well 12 and the Well 9 

flow meter. Figure 3 Illustrates Well 9 as it exists, looking towards the entrance from Chamcook No. 3 

Road. 
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Figure 3 - Well 9, looking towords entrance 
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At the well heads of Wells 8, 9, 10, 11, 12, 13 Shallow and 13 Deep, the proponent would install a concrete 

manhole section no more than 1.2m in diameter and no more than 1.2m high above grade with a concrete 

cover containing a lockable access door. This will serve as security containment for the wells and will 

mitigate an earlier indicated requirement for fencing off an area at each well head, reducing the required 

footprint of impact. 

Chamcook No. 3 Road, East Crossing 

At the entrance to the wells' access road, (2) 100mm HOPE pipes will cross the Chamcook No. 3 Road to 

PID 01235118 on the opposite side. The details and requirements of this crossing will be determined with 

the Department of Transportation and Infrastructure (DTI). These details will be submitted, with the 

accompanying permits as soon as they are available. 
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It is believed installing the pipeline along the south side of Chamcook No 3 Road will have less impact on 

wetlands, and will impact wetlands of lesser quality, compared to installing the pipeline along the north 

side. Boreal Environmental will complete a study to verify this before the end of summer 2022. 

PIO 01235118 

(2) 110mm HOPE pipelines would be installed from the Chamcook No. 3 Road west under the overhead 

high voltage power lines, then onward west offset Sm from the powerlines. 

Approximately SOm west, the (2) pipelines will pass under the existing Watercourse A. A contractor has 

estimated the in-stream work will have a duration of no more than 2 days. The watercourse will be 

dammed with sandbags on the north side of the bridge and the flow will be pumped past the work area. 

If the work can be completed during a very low flow period, the proponent may seek permission to only 

dam the watercourse without pumping. The location of Watercourse A is illustrated below in Figure 4 

and the watercourse itself in Figure 5 and Figure 6. 

Figure 4 - Chamcook No. 3 Rd at RDC Well Entrance 
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Figure 6 - Watercourse A - Northside of Bridge 
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After the pipe installation, material from the stream will be used to reconstruct the original conditions. If 

necessary, cobbles will be imported. The banks of the work area, above the wetted region, will be 

mulched with straw or hay to minimize erosion. 

Approximately 130m west of crossing Chamcook No. 3 Road, the overhead power crosses the road, which 

will allow the (2) pipelines to be installed closer to the road. This area in illustrated in Figure 7, which is 

looking east from Watercourse B towards along Chamcook No. 3 Road. 

Figure 7 - Looking East from Watercourse B to Watercourse A 

Approximately 310m west of crossing Chamcook No. 3 Road, the pipelines must pass under the existing 

Watercourse B. A contractor has estimated the in-stream work will have a duration of no more than 2 

days. The watercourse will be dammed with sandbags on the north side of the culvert and the flow will 

be pumped past the work area. If the work can be completed during a very low flow period, the proponent 

may seek permission to only dam the watercourse without pumping. Watercourse B is illustrated in the 

following Figure 8. 
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Figure 8 - Watercourse B, south side of Chamcook No. 3 Road 
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After the pipe installation, material from the stream will be used to reconstruct the original conditions. If 

necessary, cobbles will be imported. The banks of the work area, above the wetted region, will be 

mulched with straw or hay to minimize erosion. 

Approximately 710m west of crossing Chamcook No. 3 Road, the pipelines will turn north and pass under 

Chamcook No. 3 Rd back to PID 01235118. The pipelines will cross east of an entrance road to PID 

01235118. This is illustrated in the following Figure 9. 
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As mentioned earlier, Boreal Environmental will complete a study of the existing environment including 

rare plants, nesting birds and wetland delineation. This will be submitted when complete. 

The archaeology along the pipelines' route is scheduled to be completed during the summer of 2022. 

The final pathway of the pipelines will be finalized with the private landowner in an easement. 

Chamcook No. 3 Road, West Crossing 

At the entrance to PID 01235118, (2) 100mm HDPE pipes will cross the Chamcook No. 3 Road to PID 

01235522 on the north side. The details and requirements of this crossing will be determined with the 

Department of Transportation and Infrastructure (DTI). These details will be submitted, with the 

accompanying permits as soon as they are available. 

PIO 01235522 - West 

(2) 110mm HDPE pipelines would be installed from the Chamcook No. 3 Road west under the overhead 

high voltage power lines, to the shoulder of Route 127. 
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As mentioned earlier, Boreal Environmental will complete a study of the existing environment including 

rare plants, nesting birds and wetland delineation. This will be submitted when complete. 

The archaeology along the pipelines' route is scheduled to be completed during the summer of 2022. 

The final pathway of the pipelines will be finalized with RDC, and a lease would be established. 

Route 127 Crossing 

At the entrance to Chamcook No. Rd, (2) 100mm HOPE pipes will cross Route 127 to PID 01235100 on the 

west side. The details and requirements of this crossing will be determined with the Department of 

Transportation and Infrastructure (DTI). These details will be submitted, with the accompanying permits 

as soon as they are available. 

Pl Os 01235100 & 01235522 

(2) 110mm HOPE pipelines would be installed from Route 127 west alongside overhead high voltage 

power lines approximately 280m to PID 15166184. This area is illustrated on the lefthand side of Figure 

10. 

Figure 10 - Entrance to Champlain Drive from Route 127 
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As mentioned earlier, Boreal Environmental will complete a study of the existing environment including 

rare plants, nesting birds and wetland delineation. This will be submitted when complete. 

The archaeology along the pipelines' route is scheduled to be completed during the summer of 2022. 

The final pathway of the pipelines will be finalized with RDC, and a lease would be established. 

Summary of Outstanding Requirements 
1. Environmental Assessment, of rare birds and plants, and Wetland Delineation along final 

pipelines' route. 

2. Archaeology along final pipeline's route 

3. Construction requirements and permits from DTI. 

4. Lease for pipelines and wellfield from RDC. 

5. Easement from private landowner for pipelines. 

Annual Pipeline Maintenance 
Following construction and installation, the proponent would request perpetual permission to perform 

annual maintenance along the pipeline route, cutting and removing trees and other vegetation other than 

grass. 
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PROMULGATION STATEMENT 

To All Recipients: 

Transmitted herewith is the Draft Hazardous Materials Emergency Plan and Integrated 
Contingency Plan for the Proposed Bayside Facility. It provides a framework to use in the 
perfonning of emergency functions during a hazardous materials incident and/or oil spill. 

This Hazardous Materials Emergency Plan includes the four phases of emergency management: 
(1) Mitigation - those activities which eliminate or reduce the probability of an incident; (2) 
Preparedness - those activities developed to save lives and minimize damage; and (3) Response 
- immediate activities which prevent loss of lives and property and provide emergency 
assistance. 

This plan is in accord with existing Federal and Provincial statutes. It will be tested, revised and 
updated as required. All recipients of this plan are requested to advise the Hatche1y Manager 
regarding recommendations for improvements. 

Hatche1y Manager 

Date 



MANAGEMENT APPROVAL 

I, the undersigned, having the necessaiy authority to commit the Bayside facility personnel to 
the implementation of this Plan, hereby certify that this Spill Prevention, Control, and 
Countenneasures (SPCC) Plan will be implemented as herein described. A copy of this Plan 
shall be kept at the facility and will be made available upon request. 

Naine and Address of Owner/Operator: 

Address: 

Authorized Signature 

Naine (Print) : Dr. J.A.K. Elliott. 

Title: Vice President of Freshwater Operations. 

Date : 

E mergency 
Name/Title 

Hatchery Manager 

Kelly Cove Salmon FW 

Bayside, NB 

C d" t oor 1na ors 
Telephone # 

Cory Taylor, Fresh Water Production (w) 
Manager Mobile: 

Mitchell Dickie, Freshwater Maintenance (w) 
Manager Mobile: 



1.0 PURPOSE 

The purpose of this Oil Spill Prevention Control and Counte1measures (SPCC), Hazardous 
Matter Spill Prevention Control and Cleanup, and Facility Emergency Response Plan ("the 
Plan") is to prevent oil spills and/or releases of hazardous matter from occurring, and to perform 
safe, efficient and timely response in the event of a spill or leak (both referred to as "spills" 
herein). 

This Integrated Contingency Plan also addresses the proper procedures for prevention and 
response to releases of hazardous matter in accordance with Water Quality Regulations under the 
Clean Environment Act and the cunent Approval to Operate as issued by the New Bmnswick 
Department of Environment. 

One pmpose of this plan is to identify the chemical hazards that pose a threat to the employees 
and prope1iy at the Bayside facility, and to the citizens and prope1iy of the smrounding 
community. This plan develops mitigation effo1ts, lessens the potential effects of a hazardous 
materials incident, coordinates response and necessaiy assistance dming emergencies, and 
establishes a recove1y system to return the facility to its n01mal condition. 

This plan will be reviewed eve1y two years and amended within six months of the review to 
include more effective prevention and control technology if; 

• Such technology will significantly reduce the likelihood of a spill event f01m the 
facility 

• If such technology has been field-proven at the time of the review. 

1.1 Using the Plan 

In addition to satisfying regulato1y requirements, this Plan is a working document at the 
hatche1y. The plan will be used in the following ways: 

o As a reference for oil storage and containment system info1mation 

o As a reference for storage of hazardous materials 

o As a procedme for emergency response 

o As a tool for informing new employees (and refreshing existing employees) on 
practices for preventing and responding to spills and emergencies 

o As a guide to facility environmental inspections 



The Emergency Coordinator and the Alternate Emergency Coordinator will be trained in the safe 
and effective implementation of this Plan. In addition, they will train all hatche1y personnel in 
these procedures for spill prevention and control, and emergency evacuation. 

During a chemical emergency or oil spill at the Bayside facility, response is coordinated by the 
Emergency Coordinator, the Hatche1y Manager, or the Alternative, Mr. Co1y Taylor. 

The Emergency Coordinator identifies the character, exact source, amount and extent of any 
released material. With the assistance of other personnel as needed, the Emergency Coordinator 
assesses the possible hazards to human health and the environment that may result from the 
release. This assessment must consider both direct and indirect effects of the incident ( e.g., the 
effects of any toxic, irritating, or asphyxiating gases that are released or generated by fire or the 
effects of any hazardous surface rnnoffs from water or chemical agents used to control the 
release or fire) . 

The Emergency Coordinator notifies hatchery employees regarding the release and provides 
emergency notification to the proper local, Provincial, and Federal officials and agencies, when 
necessa1y. 

1.2 SPCC Plan Revisions 

The Bayside facility will revise this Plan for any change in the facility design, constrnction, 
operation or maintenance that affects the facility's potential for discharging oil or hazardous 
matter. Revisions must occur as soon as possible, but no later than six months after the change 
occurs. Additional requirements for the Plan's development and maintenance in accordance 
with the emergency management mies are described in the following section. 

1.3 Development and Maintenance 

The Bayside facility has the responsibility for the development and maintenance of this Integrated 
Contingency Plan and its specific emergency response procedures. 

An ongoing file of recommended changes of improvements is maintained. An annual review of 
the plan by the Bayside facility ensures that all procedures, policies, data, and responsibilities are 
cmTent and reflect actual assignments. 

1.4 Facility Description 

The Bayside facility is a proposed land-based post-smolt salmon hatche1y in Bayside, New 
Brnnswick. The facility will consist of the hatche1y building and an effluent treatment building. 



2.0 PREPAREDNESS AND PREVENTION 

Training will be provided for employees to recognize potentially hazardous situations and to 
initiate appropriate responses to minimize employee injmy, property damage, and environmental 
impact. Designated personnel will be trnined in the proper and safe use of emergency response 
equipment, other respirat01y protection, personal protective equipment (PPE), and will be fit­
tested for respirator use. 

Further, the following conditions are met: 

A. Engineering controls are in place to minimize the risk of fire , explosion, or release of 
hazardous waste. 

1. Hazardous materials are labeled and stored appropriately. 
2. Signs mark areas containing risks that note the danger and cautions necessaiy. 
3. All chemical processes introduced to the facility ai·e approved for use by the Hatche1y 

Manager. 

B. Emergency equipment is maintained as follows: 

1. Telephones ai·e readily available throughout the facility. 
2. Fire extinguishers ai·e situated throughout the facility and ai·e inspected on an annual 

basis. 
3. Spill control equipment is available in appropriate areas. 

2.1 Hazard Identification 

The Bayside facility will be committed to the safety of its employees and the smTounding 
community. Due to the storage of fo1maldehyde, liquid oxygen and methanol, the Bayside 
facility has developed this Emergency Response Plan to provide safeguai·ds and an incident 
response system to implement in the event of a release ofhazai·dous materials. 

Knowing what could happen, the likelihood of it happening, and having some idea of the 
magnitude of the problem(s) that could ai·ise are essential ingredients for emergency planning. 
Therefore, the first step in this process is the identification and analysis of potential hazardous 
materials incidents. 

The Bayside facility will develop a hazard recognition process, warning systems, emergency 
response, evacuation procedmes, first aid, mitigation and notification requirements to implement 
in the event of a release of hazardous substances 



Summaiy of Internal Chemical Hazards 

An evaluation of hazardous chemicals that could potentially be used at the facility was 
completed. The maximum quantity of chemicals that will be stored on site is not yet 
finalized. 

The following have been identified as extremely hazardous substances that may be at our 
facility which require emergency planning: 

MAXIMUM Quantity Stored Estimation 

Liquid Oxygen 

Hydrochloric Acid liters 

Other chemicals that may be present at the facility that are not extremely hazai·dous ai·e 
(maximum quantity stored has yet to be confinned): 

No. Fuel Oil gallons 
Calcium Chloride ton 
Caustic Soda ton 
Diesel liters 
Ozone Not stored 
Polyaluminium Chloride liters 
TMS kg 
Sodium Hypochlorite liters 
Virkon kg 

All chemicals and petroleum products will be replaced with biodegradable alternatives when 
possible. In addition, the Bayside facility will strive to minimize usage of chemical and petroleum 
products. 

Hazardous materials will be stored in secure ai·eas to prevent entiy by unauthorized personnel. 
Storage ai·eas will be inspected periodically to verify that no storage containers ai·e msting, bulging 
or leaking, and that there is sufficient aisle space between containers to allow for inspection and, 
if necessa1y , remediation and clean-up. All chemicals will be stored according to manufacturer' s 
specifications and MSDS sheets for all products will be available close to the point of use and in 
the office. All necessaiy protective equipment will be available as described in the MSDS sheets 
and in compliance with WHSCC and Cooke Aquaculture's health and safety policy. 



All sources of oil and hazardous materials are located inside the facilities or within locking 
containment buildings. During non-operational hours, the facilities are locked, preventing 
unauthorized access to the oil storage areas at the facility. Adequate lighting has been provided 
such that any person unauthorized to access the facility could be spotted. 

All bulk fuel tanks at the hatche1y will be double walled tanks and be placed in a containment 
pit. 

2.2 SPCC Compliance 

Employees will be trained to contact the Emergency Coordinator in the event of a potentially 
significant spill or leak. The Emergency Coordinator is responsible for evaluating the spill 
or emergency and taking appropriate action to address the situation (such as notifying the 
appropriate authorities and/or conta.cting a clean-up contractor(s), if necessaiy). 

If a spill, leak or other condition is discovered that may result in the release of oil, action to 
contain or eliminate the release or othe1wise prevent the release will be taken immediately. 
fu the event of an incidental spill or leak, if the substance and its hazai·ds are known and they 
do not pose a threat, then appropriate absorbent material will be applied by the person who 
discovered the release in order to contain or control the spill. 

Following any spill event, the team will evaluate the success of the spill response and offer 
recommendations necessary to improve the effectiveness of the hatchery's spill response 
procedures, equipment or constrnction. If the release and coITective actions result in changes to 
the hatchery's operation or maintenance, revision of this Plan is required within six months. 

Spill notification fo1ms in Attachment 5.2 of this Plan will be completed and copies will be 
kept on file in the main office. 



2.3 Oil and Hazardous Material Storage 

ABOVEGROUND OIL STROAGE TANKS TBD 

Containment 

Location 
Capacity 

Product 
Estimate Spill and Spill 

(Liters) Direction and Rate Control 
Features 

Diesel 
Will be Fully Spill kit will be on-

Contained hand 

CHEMICAL STORAGE 

Estimated Containment and 
Location Container/Tank Product Nearest D..ain Spill Dil·ection Spill Control 

and Rate Features 
Will be on concrete 

surface of acceptable 
Chemical 

Pallets Caustic Soda 
NI A dry solid integrity 

Storage Area in plastic bag -
Dust pan and broom 

readilv available 
- Will be on concrete 

Will be less surface of acceptable 
Chemical 

Pallets 
Hydrochloric 

than I Oft from 
Containment integrity 

Storage Area Acid 
drain 

Pallet 
Spill kit immediately 

available 



3.0 SPILL PREVENTION 

3.1 SPCC Features and Operating Procedures 

Hatche1y employees will be trained to implement spill prevention practices for work with and 
around oil sources. Hatche1y personnel shall use common sense and rely on spill prevention 
practices at all times to minimize the potential for a release of oil. 

For example, the following "common sense" practices are recommended: 

• keep container lids securely fastened at all times; 

• do not leave portable sources unattended (outside); 

• return portable sources to their storage location after use; 

• use pads, drip pans, and funnels when transfeITing product from a po1table 
container; 

• protect oil and hazardous material storage from damage by moving equipment; 

• any contaminated water within the diked area shall be removed and disposed of 
by a licensed spill response contractor; 

• do not store oil/hazardous matter sources near catch basins or floor drains; and 

• loading and unloading of petroleum products shall be attended at all times. 

Spill prevention during oil deliveries ( offloading) is the primaiy responsibility of the supplier 
until the product is safely in the tank or vessel. Dispensing fuel to the Bayside facility 
equipment is the responsibility of hatche1y personnel. The Bayside facility will implement spill 
prevention measures for equipment filling and tmck unloading operations. 

Supplier Approval 

The supplier approval process endeavors to ensure that the vendor meets the minimum 
requirements and regulations for tank tiuck unloading as established by the Depaitment of 
Transportation. These supplier approval procedures also ensure that the vendor understands the 
site layout, knows the protocols for entering the site and unloading product, and has the 
necessa1y spill equipment on boai·d to respond to a spill from the vehicle or fuel delive1y hose. 



Observation of Deliveries 

The Hatche1y Manager ( or their designee) will supervise deliveries for all new suppliers and 
will periodically observe deliveries for existing, approved suppliers. Delive1y observations 
include: 

• vehicle inspection prior to delive1y and departure 

• inqui1y to ensure the tm ck contains the right product for the tank 

• assurance that the tank can hold what the supplier intends to deliver 

• adequate spill response equipment is present 

• Facility personnel will monitor the fueling area for safe and proper operation, 
and will take immediate action to co1Tect any deficiencies 

3.2 Tests and Inspections 

The personnel at the facility shall perfonn testing, inspection, and maintenance of all petroleum 
equipment to keep it perfonning in an efficient and environmentally sound manner. The tests 
and inspections shall be perfo1med as discussed in the following subsections. 

Inspecting Aboveground Storage Tanks (ASTs) 

The AST shall be inspected monthly, and the results shall be recorded on the Monthly AST 
Inspection Report (Attachment 5.3). Spill response kits kept on site shall also be checked during 
the monthly AST inspection and restocked as necessaiy. Inspections include observations of the 
exterior of the tank for signs of deterioration or spills (leaks), observations of the tank foundation 
and suppo1is for signs of instability, and observations of the vent, fill and discharge pipes for 
signs of poor connection, that could cause a spill. In addition to these monthly inspections, the 
facility will periodically verify the integrity of each tank eve1y ten yeai·s, or more often as 
deemed necessa1y by the inspection results. 

Tank Maintenance 

All petroleum tank and piping problems shall be immediately repo1ied to the Freshwater 
Maintenance Manager. Visible oil spills/leaks from tank walls, piping or other components shall 
be repaired or replaced immediately to prevent the potential for a major spill from the source, or 
any discharge to the environment. 



3.3 Training 

Spill prevention and emergency response training is encompassed in the CREW training 
provided to hatche1y employees eve1y two years. Topics relevant to spill prevention which are 
included in the training program are as follows: 

• mles and regulations pe11aining to the use and storage of petroleum products; 

• inspection, operation and maintenance of spill equipment; 

• emergency and spill response / cleanup; 

• spill notification; and 

• spill prevention practices. 

3.4 Security 

Site security includes fencing, warning signs and security lighting around the property. All 
visitors and contractors at the site must check-in with hatche1y personnel; and personnel are 
trained to challenge anyone who is not on a scheduled visit of the prope11y. 

4.0 SPILL RESPONSE 

This section describes the cleanup response and protocols to follow in the event of oil/hazardous 
matter spill or other emergency. The uncontrolled discharge of oil to groundwater, surface water 
or soil is prohibited. It is imperative that action be taken to respond to a spill once it has 
occmTed, and to have a systematic response to any other types of emergencies. In the event of a 
spill, depending on the volume and characteristics of the material released, the Bayside facility 
has defined spill response as either a "Minor Spill Response" or "Major Spill Response" ("Spill 
Emergency"). A list of Emergency Contacts is included in Attachment 5.1. 

4.1 Discovery 

Eve1y employee working within areas of hazardous substances shall be trained in recognizing 
spills. Upon discove1y of a discharge, or imminent discharge, of any oil or hazardous substance, 
the discoverer shall immediately notify the Emergency Response Coordinator as to the nature 
and extent of the emergency. 



4.2 Minor Spill Response 

A "Minor Spill Response" is defined as one that poses no significant harm to human health or 
the environment. These spills involve generally less than 5 gallons and can usually be cleaned 
up by Hatche1y personnel. Other characteristics of a minor spill include the following: 

• the spilled material is easily stopped or controlled at the time of the spill; 

• the spill is localized; 

• the spilled material is not likely to reach surface water or groundwater; 

• there is little danger to human health; and 

• there is little danger of fire or explosion. 

In the event of a minor spill the following guidelines shall apply: 

1. Immediately notify the senior on-site person (i.e. Hatche1y Manager) . 

2. The Hatche1y Manager will notify the New Brnnswick Department of 
Environment. 

3. Identify the contents of the spill and refer to the MSDS for chemical hazard 
infonnation, clean-up tips and special handling procedures. 

4. Trained personnel will contain the spill with spill response materials and 
equipment. 

5. Place spill debris in properly labeled waste containers. 

6. Complete the Minor Hazardous Material spill/leak Fo1m (Attachment 5.4) and 
file. 

4.3 Major Spill Response 

A "major spill" is defined as one involving a spill that cannot be safely controlled or cleaned up. 
Characteristics include the following: 

• the spill is large enough to spread beyond the immediate spill area; 

• the spilled material enters surface water or groundwater (regardless of spill 
size); 

• the spill requires special training and equipment to cleanup; 

• the spilled material is dangerous to human health; and 

• there is a danger of fire or explosion. 



ill the event of a spill emergency, the following guidelines shall apply: 

1. All workers shall immediately evacuate the spill site and move upwind/upgrade to 
a safe distance away from the spill. 

2. The Emergency Coordinator ( or their alternate) will call for medical assistance if 
workers are injured (no worker shall engage in rescue operations unless they have 
been properly trnined and equipped). 

3. The Emergency Coordinator shall immediately contact the Depaiiment of 
Environment. 

4. Notify the local Fire Depaiiment and/or Police Depaiiment. 

5. The Emergency Coordinator shall contact the Freshwater (FW) Production 
Manager and provide details regai·ding the spill. 

6. The Emergency Coordinator and Freshwater Production Manager will coordinate 
cleanup and seek assistance from a cleanup contractor as necessa1y. 

7. Complete the Spill Notification Fo1m (Attachment 5.2) 

8. ill the event of a worker is injured during an accidental spill The Emergency 
Coordinator shall contact the Company Health and Safety Coordinator. 

4.4 Evacuation Information 

All employees except those designated are to exit the facility. Emergency Escape Route 
diagrams will be developed and place in a prominent place inside each building. An Evacuation 
Plan will be developed and posted with the Escape Route Diagrams. 

The Emergency Coordinator, or their designee, is responsible for a head count once employees 
ai·e evacuated. If persons ai·e missing, the Emergency Coordinator must notify all personnel and 
make eve1y effo1i. 

Once the building is evacuated, no one can re-enter until the Emergency Response Coordinator 
confnms the facility is safe and authorized return to work. 

4.5 Waste Disposal 

Wastes resulting from a minor spill response will be containerized in impervious bags, dmms or 
buckets. The waste will be removed from the site by a licensed waste hauler and taken to an 
approved facility. 

Wastes resulting from a major spill response will be removed and disposed by a licensed cleanup 
contractor under the direction of the Depaiiment of the Environment. 



ATTACHMENTS 



ATTACHMENT 5.1 

EMERGENCY CONTACTS 

• I 

Fire Department Emergency - 911 

Ambulance Service 911 

RCMP 911 

Charlotte County Hospital 506-465-4444 

Poison Contl·ol Center 911 

Department of Environment 1-506-658-2558 
Report a spill during normal 

business hours 
Canadian Coast Guard 1-800-565-1633 

Repo1t a spill after hours 

EMERGENCY COORDINATORS 
P1imaiy Emergency Response 

Co1yTaylor 
Office: 

Coordinator Mobile: 
First Alternate Emergency Office: 
Hatchery Manager 



ATTACHMENT 5.2 

Minor Hazardous Material Leak or Spillage Form: 

Originator: ______________ _ 
Spill Site: --------------------
Problem identified: 

fu connection with: Released to: [] air 
D Oil [ ] well [ ] ground 
• Formalin [ ] containment 
• Caustic [ ] other: 
• Methanol 
• Other ---------

Identified Cause of Spill/leak: 

Corrective Action Taken: 

Disposal of Hazardous Material: 

Clean-up Completion Date ____ _ 

Verification of Action Complete and Effective: 

Date: 

Date ------

[ ] water 
[ ] soil 
[] pavement 

-----------
VP of Freshwater Operation 



ATTACHMENT 5.3 

SPILL NOTIFICATION FORM 

Part A: Basic Spill Data 

Type of Spilled Substance: Notification Person: 

Quantity Released: Spill Date and Time: 

Location of Spill: Discovery Date and Time: 

SPILL DURATION : 

Facility Name & Location: Release to: [] air [ ] water [ ] ocean 
Kelly Cove Salmon [] well [ ] soil [] sewer 
Bayside, NB [ ] containment 

[ ] other 

Owner / Company Name: Telephone: 
Kelly Cove Salmon Ltd Facility: 
669 Main Street, Blacks Harbour, NB 24 hr. : 
ESH l Kl 

Nature of spill and any environmental or health effects: 
[ ] Injmies [ ] Fatalities 

Part B: Notification Checklist 

Spill Type Notification Date and Name of Person that 
Time Received Call 

Spill is any amount of petroleum product: 

Deprutment of Environment 
1-506-658-2558 

Spill reaches groundwater or surface water: 

Canadian Coast Guru·d 
1-800-565-1633 



ATTACHMENT 5.3 

AST MONTHLY INSPECTION REPORT 

Kelly Cove Salmon Ltd- Bayside Facility 

Tank/Product Capacity 

General Condition of Tank 
(note any defo1mations, conosion, staining 
etc.) 

General Condition of Secondary 
Containment 
(note any cracks, drain valve closed/locked 
etc.) 

Foundation/Tank Base 
(note any staining, spills, water against base, 
etc.) 

Pumps and Piping 

Hose and Fittings 

Location# Location# Location# 

Emergency Response Spill Kits Kit complete? _ Kit complete? _ Kit complete? _ 
Kit restocked: Kit restocked: Kit restocked: - - -

Name: _______________ This repo11 shall be kept on file for at least three years. 

Title: ________________ Signature ______________ _ 

Date: ----------------



Waste Management Plan 
Bayside, New Brunswick 

The following document is a draft Waste Management Plan for Bayside 
Facility. It includes waste definitions, handling/storage and removal as well 
as se1vice provider contacts. This document will be updated once the 
facility is constrncted. 



Cooke Aquaculture Inc. Waste Management Plan for Bayside Facility

Revised: January 5, 2022 2 | P a g e  

Draft Waste Management Plan  
Bayside Facility  

 
Waste is generally defined as damaged, defective, or excess material produced through normal 
operations of the facility. A waste is considered uncontrolled should it leave the facility in a manner not 
covered in this WMP. 

 
Types of waste that may be generated from a facility and potential sources are described as follows:  

 
 Operational Debris including feed bags, pallets, rope, tanks, and litter and other inorganic materials 

that may come from daily operation of the facility. 
 Hazardous Wastes could potentially include petroleum products, paints, or other materials used at 

the facility. 
 Human Waste includes metabolic waste products from staff and visitors to the facility. 
 Routine Mortalities include dead and moribund stock removed from the tanks. 
 Major Stock Loss includes mortalities greater than that expected through normal operations. 
 Feed and Feces includes fish feed that was not consumed by the stock and spills from automatic or 

manual feeding systems, as well as feces produced by the stock. 
 
 
1.1 Operational Debris 

 
Generation will be limited by daily inspection for materials that may be discharged from the facility, and 
by containing these materials for disposal at a suitable facility. 

 
 Debris will be stored in marked, securely covered containers that are readily accessible by site staff 

and visitors. 
 Items such as pop cans and other recyclable materials are sent for recycling where such a facility is 

available. 
 Large materials (pallets, for example) will be sent to Lake Utopia for reuse/recycling. 
 Feed bags will be collected and stored as they are emptied and taken to Fundy Plastics for recycling. 
 All contained operational debris described above will be transported as needed to an approved solid 

waste landfill or recycling facility. 
 Staff will be encouraged to participate in regional inspections and clean-ups. 
 Any construction related materials or waste created during regular facility maintenance or 

construction is collected and stored until proper disposal/recycling can be arranged. 
 Only facility property will be used for short or long-term storage of operation equipment and/or 

debris. Shorelines and other off-facility lands, either public or private, must not be used for short or 
long-term storage of equipment, gear, and/or other operational debris unless they have been 
approved by the land owner and/or the regulators for this purpose. 
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1.2 Hazardous Waste 
 
Hazardous materials such as cleaning agents, fuels, paints and oils will only be brought to the facility if 
they are required for use. 

 
 Any items that may be considered hazardous waste will be transported in appropriate leak proof 

containers to an approved facility for recycling or disposal. 
 Where applicable, chemical and hazardous materials are disposed of as per the manufacturer's 

instructions on the product labels. 
 Used petroleum products associated with normal equipment maintenance will be stored and 

transported in sealed containers to the nearest waste oil recycling facility. 
 Waste oil obtained from the forklift is managed by Liftow. 
 Any accidental release of a hazardous substance or contaminant in an amount to be of concern to 

human health or safety or environmental harm will be reported immediately to the Saint John 
Regional Office Department of Environment and to the Canada Coast Guard (506-658-2558,
800-565-1633). 

 
 
1.3 Human Waste 

 
The intended policy is that no human waste will be discharged directly from the facility. The facility will 
maintain a septic system. 

 
 
1.4 Routine Mortalities 

 
Generation of this waste type will be minimized by maintaining optimal husbandry and health 
conditions for the stock. 

 
 Dead and moribund fish will be removed from the tanks once per day. The intention will be to 

remove mortalities as frequently as possible such that the quantity of the waste per week is 
minimized. 

 All mortalities will be incinerated daily. 
 At no time will dead or moribund fish be released into a watershed. 

 
 

1.5 Major Stock Loss 
 
Major stock loss includes mortalities greater than that expected through normal operations, and could 
occur through equipment failure, adverse environmental conditions (low oxygen, low temperature), or 
fish health causes. Major stock loss is not a normal operating condition. However, it is an operational 
possibility that warrants some pre-planning and preparation. 

 
 Major stock loss mortalities will be removed from tanks. 
 Containers not designated for normal mortalities may be used for collection of major stock loss 

mortalities, provided they are leak proof. 
 Mortalities will be disposed of at Cardwell Composting Facility in Penobsquis, New Brunswick. Other 

avenues may be used in the event that Cardwell is unable to handle the excess fish, this includes other
compost facilities, rendering plants, and mink farms in the province of NB. 
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1.6 Feed and Feces 
 
Feces waste generation will be limited by maintaining optimal stock husbandry and health conditions at 
the facility, and by feeding the fish according to best available techniques. Waste feed generation will 
be limited by following clear delivery, storage, and feeding practices. 

 
 Feed will be stored at the facility in covered secure areas including hoppers, bins or buildings. Bags 

of feed will not be left outside and unattended at the facility. 
 Feed will only be brought to the facility on an as-needed basis. Maximum storage capacity is 

still to be determined. 
 Facility staff and feed delivery personnel will take all reasonable and safe precautions to reduce 

spills during feeding, feed spills will be cleaned up as they occur. 
 Amounts of feed given to stock will be based on biomass and environmental conditions present.

Feeding will be reduced or stopped if conditions such as low temperature, low oxygen, or fish health 
events suggest that utilization of feed by the stock will be affected. 

 Feeding of stock will be monitored by trained facility staff. Feeding rates will be reduced or stopped 
as staff observe changes in fish activity indicating a reduction in appetite and/or if uneaten feed is 
sitting on the bottom of the tank. 

 Water quality requirements will be adhered to as per the Approval to Operate. 
 Solids (Feces and Excess Feed) filtered out in the system will be retained in sludge storage 

tanks.  will be sent to an effluent treatment system.   
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1.7 Waste Management Services Contact 
 
A One Pumping Service Ltd. (Human Waste & Fish Waste) 
30 Old Bay Road 
St Stephen, New Brunswick 
E3L 3X1 
506-466-4407 

 
Cardwell Farms Composting Products Inc (Composting) 
12315 Route 114 
Penobsquis, New Brunswick 
E4G 2X9 
506-433-4078 

 
Fundy Plastics (Plastic Recycling) 
5284 Route 1 
Pennfield, NB 
E5H 2C4 
506-755-2135 

 
Fero Waste & Recycling Inc (Operational Debris and Recycling) 
1300 Berry Mills Road 
Moncton, New Brunswick 
E1E 4R8 
506-855-FERO(3376) 

 
Liftow Limited (Waste Oil) 
275 Baig Blvd. 
Moncton, New Brunswick 
E1E 1E1 
506-853-5083 
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David Hyslop  
46 Milltown Blvd.  
St. Stephen, NB 
E3L 1G3   
 August 15, 2021 

Correspondence via email 

Re:  Bird nesting, rare plant and wetland presence/absence surveys for the Post-smolt Production 
Facility project in Bayside, NB.   

Introduction 

This letter report summarizes the results of a bird nesting, rare plant and wetland 
presence/absence surveys conducted on August 13, 2021 located off of Chamcook No. 3 Road 
(Champlain Industrial Park), in Bayside, NB.  The intent of the surveys was to determine whether 
regulated environmental features that have the potential to affect the location of Project design 
and infrastructure were present (Fig 1).  Birds are protected under the Migratory Bird Convention 
Act (MBCA).  While, rare plant species are regulated under the federal Species at Risk Act (SARA) 
and by the New Brunswick Species at Risk Act (NBSAR).  Lastly, wetlands are protected by the 
Watercourse and Wetland Alteration Regulation (WAWA) in New Brunswick.   

Site description  
 
Several well sites were surveyed for nest, rare plants and wetlands.  In general, the sites are 
forested ranging from tall shrub swamp dominated by speckled alder to mature closed canopy 
coniferous forest dominated by white/red spruce and balsam fir.    
 
Bird nesting survey methods  
 
There are currently no provincial or federal standards for conducting bird nest surveys, and 
intrusive nest surveys in complex habitats are not recommended by the Environment and Climate 
Change Canada (ECCC).  As such, the survey was intended to reduce the likelihood of non-
compliance with the New Brunswick Wildlife Act, MBCA, SARA, and NBSARA.  An unintrusive 
survey was conducted along the proposed well pad locations and access trail looking for evidence 
of nesting or actual nests.  Observations were made at each of the sites looking for behavioral 
cues as an indicator of nesting.  
 
In total, the three sites were observed from 7:25 am until 11:55 am, on August 13th.  The weather 
was sunny and clear, wind was light (i.e., beaufort 1) and temperature was approximately 170C.    
 
  
 
 



 
 
Rare plant survey methods  
 
A field botanist conducted a vascular vegetation and rare flora survey within the Study Area. A 
desktop study was conducted prior to the site visit and Species of Conservation Concern (SOCC) 
screening was conducted by obtaining data from the Atlantic Canada Conservation Data Centre 
(AC CDC); the search request was limited to within a 5 km radius of the Study Area.  This database 
search provided the following: 

 Reported observations of rare and endangered flora and fauna;  
 Expert Opinion Maps information to identify species that have not been reported but are 

expected based upon estimates of habitat and wildlife distribution; and 
 Locations of any Special Areas such as the following:  
 Managed areas with some level of protection; 
 Significant ecological areas of interest;  
 National Defense areas; and 
 First Nations areas. 

 
Derrick Mitchell, an ecologist with Boreal Environmental, traversed the site by foot, focusing on 
wetlands and mature forest in a random meandering fashion.  In general, these habitats have an 
elevated potential for the occurrence of rare species.  The location of all common species was 
recorded was recorded once as they were encountered using a Samsung Galaxy Tab 8 with QField 
software and Garmin GLO GPS receiver with a stated accuracy of +/- 3 m..   
 
Wetland delineation methods 
 
The wetland boundary delineation was conducted on Aug 13th, 2021 by Derrick Mitchell. The 
officially sanctioned and scientifically accepted methodology for delineating wetlands in NB is 
outlined in the Corps of Engineers Wetlands Delineation Manual (2006) and Regional Supplement 
(2012); however, this survey was intended to be a presence/absence survey and did not require 
full delineation.   
 
A visual assessment of the wetland habitat was conducted using the following criteria in 
accordance with the Corps of Engineers Wetlands Delineation Manual: 

 A majority of dominant vegetation species are wetland associated species; and, 
 Hydrologic conditions exist that result in periods of flooding, ponding, or saturation during 

the growing season.  
 

Data point locations were sampled to evaluate vegetation, hydrology, and soil data to support a 
determination of wetland or non-wetland status.  The location of boundary points were recorded 
using a Samsung Galaxy Tab 8 with QField software and Garmin GLO GPS receiver with a stated 
accuracy of +/- 3 m.  
 
 



 
 
Results 

No bird nests or rare plants were found during the survey.  One wetland boundary was field 
verified during the survey at the location of well #14.  The wetland was identified in the provincial 
wetland inventory; however, the boundaries are inaccurate.  Figure 1 illustrates the actually 
boundary of Wetland 1 (WL1) in relation to the proposed location of well #14.    
 
Closure 
 
This report was prepared by Derrick Mitchell, B.Sc.F., R.P.F.  Please do not hesitate to contact if 
you have any questions or concerns about this report. 
 
Kind Regards, 
 
 
 
 
 
Derrick Mitchell 
 
 
Attachment 1  Figure 1 Study Area 
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Marc Sorensen 
Sorensen Engineering  
134 Carleton Street 
Saint Andrews, NB 
E5B 1N9 
 
 March 28, 2022 

Correspondence via email 

Re:  Addendum for EIA #4561-3-1481 - two additional wells coastal wells (1B & 1C). 

Introduction 

Boreal Environmental was engaged by Marc Sorensen on behalf of Kelly Cove Salmon Limited to 
conduct a survey of a property owned by Fundy Contractors Ltd. (PID 15068919) in the Champlain 
Industrial Park in Bayside, New Brunswick (Attachment 1).  The undeveloped site is the proposed 
location of two additional coastal wells which may be used for the proposed Post-Smolt 
Production Facility Project (EIA #4561-3-1481).  The intent of the survey was to verify the presence 
and/or absence of regulated features such as wetlands and watercourses or Species at Risk (SAR) 
that may be impacted by the development of the proposed wells and access trail.  A bird nesting 
survey was also conducted during the survey to determine if migratory and/or resident birds were 
nesting by the development.  

Site Conditions    
 
A survey was conducted in March 26, 2022 by Derrick Mitchell, a biologist with Boreal.  There was 
no snow cover when at the time of the survey.  The proposed access trail Right of Way (RoW) and 
well sites consist of mature, close canopied forest dominated by eastern white cedar and balsam 
fir, while the understory vegetation is sparse due to low sunlight levels beneath the tree canopy 
(See Attachment 2 Photographs 1 and 2).   The terrain steadily slopes to the west toward the St. 
Croix River/Bay of Fundy.  Soils were thin, rocky and well drained.  (Attachment 2 Photographs 1 
and 2).  
 
Wetlands and Watercourse  
 
A visual survey of the well sites and access trail RoW was conducted using the following criteria in 
accordance with the Corps of Engineers Wetlands Delineation Manual for the identification of 
wetlands: 

 A majority of dominant vegetation species are wetland a associated species; and, 
 Hydrologic conditions exist that result in periods of flooding, ponding, or saturation during 

the growing season.  
Coastline habitat was also assessed for the presence of coastal wetland features.   

 



 
 
A visual survey of the site was also conducted for regulated watercourse features defined by the 
Department of Environment and Local Government (DELG) (i.e., channel width greater than 50 
cm in with mineral substrate was conducted).    
 
No wetlands or watercourses were found within the proposed access trail Right of Way (RoW) or 
test well location.  As mentioned above, the coastline was also surveyed for coastal wetlands  no 
coast wetland was identified (See Attachment 1 Photographs 3 and 4). 
 
Plant Species at Risk  
 
The well, access trail and surrounding area were traversed.  As previously mentioned, the site 
consists of dense mature coniferous forest.  The closed canopied conditions do not allow for the 
development of a robust shrub and herbaceous strata, consequentially, it is unlikely that plant 
SAR and/or SOCC species are present.  Plant Species of Conservation Concern (SOCC) reported by 
the Atlantic Canada Conservation Data Centre (ACCDC) within 5 km of the site are generally 
associated with wetland habitat which were found.   No traditional use tree species such as black 
ash (Fraxinus nigra) or butternut (Juglans cinerea) were encountered during the survey. 
 
Bird Species at Risk  
 
The habitat types found on PID 15068919 are very similar to the adjacent site which was surveyed 
in the summer of 2021.  Additionally, both wells and access trial are within 75 m of the breeding 
bird survey transect conducted in June 2021, this is within auditory detection range which is 
generally considered to be 150 m for songbirds in forested habitat.  Any bird Species at Risk (SAR) 
would have been recorded if detected during this survey.  Please refer to the breeding bird survey 
report  Bayside Breeding Bird Report submitted to DELG in 2021.   One SOCC species (House 
Wren S1S2B, S1S2M) was detected along the proposed water pipeline corridor approximately 500 
m from the proposed well sites during the 2021 survey. 
 
Migratory and Resident Birds 
 
A migratory/resident bird survey was completed in the morning hours when weather conditions 
were favourable for conducting bird surveys (i.e., beaufort <3 and no precipitation). 
 
No birds migratory or resident birds were observed during the survey.  The General Nesting 
Periods of Migratory Birds in Canada for Zone C3 indicates that less than 5% of the 84 bird species 
known to nest in forested habitat are activiely nesting between April 12 and April 16 (Environment 
Canada 2021).  Based on the results of the survey and the low probability of nesting before April 
15 within forested habitat in zone C4 it is recommended that trees within the RoW be cleared as 
soon as possible to avoid impacting bird species that may use the site for nesting in the coming 
weeks. 
 



 
 
Report disclaimers and disclosures 
 
The sole purpose of this report and the associated services performed by Boreal Environmental 
was to complete a field assessment presence/absence for wetlands that may be located within 
the proposed access trail RoW and test well site.    

The observations made and facts presented in this report are based on a site assessment 
conducted on March 26, 2022.  The report expresses the opinion of Boreal Environmental and is 
based on technical / scientific knowledge. Boreal Environmental accepts no liability or 
responsibility whatsoever for or in respect of any use of or reliance upon this report or data by 
any third party.  Boreal Environmental makes no guarantee that the survey results may not be 
different based on the services of another consultant. 

Closure 
 
This report was prepared by Derrick Mitchell, B.Sc.F., R.P.F.  Please do not hesitate to contact if 
you have any questions or concerns about this report. 
 
Kind Regards, 
 
 
 
 
 
Derrick Mitchell 
 
 
Attachment 1 - Figure 1  
Attachment 2  Site photographs 
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 Introduction 
In compliance with the Migratory Bird Convention Act (MBCA), Species at Risk Act (SARA), and 
the New Brunswick Species at Risk Act (NB SAR), Boreal Environmental (Boreal) was engaged by 
Sweeny International Marine Corp (SIM Corp) on behalf of Kelly Cove Salmon Ltd., to conduct a 
breeding bird survey at the location of the Post-Smolt Production Facility (PSPF) in Bayside, NB 
(the Project).  The Project is located along Route 124 on three properties identified in the New 

01235118, 01235522 and 15166184 (the 
Study Area) (Appendix A).  The objective of the assessment was to characterize habitat within the 
Study Area and evaluate the potential impact of the Project on migratory birds, especially Species 
of Conservation Concern (SOCC).  Project activities such as forest clearing, road building and 
grubbing have the potential to displace or destroy nests of breeding migratory birds.   

This work was conducted to partially fulfill the requirements of the Environmental Impact 
Assessment (EIA) for the Project (EIA file No. 1481).  A map showing the location of the Study 
Area and associated habitat is provided in Appendix A. 

 Regulatory Framework  

proactive environmental planning and opportunities for public involvement (NBDELG, 2019a).  As 
outlined in Schedule A of the Environmental Impact Assessment Regulation all waterworks with 
a capacity greater than fifty cubic metres of water daily  require provincial environmental impact 
assessment registration.  

The scope of the assessment was prescribed by the following documents: 

 Guide to Environmental Impact Assessment in New Brunswick (NBDELG, 2012) 

Field survey protocols were developed in consultation with NBDELG and were subsequently 
undertaken.  As part of this process, a review of potentially significant bird presence of important 
habitats for birds were reviewed within and surrounding the Study Area. 

Federal legislation has also been used to guide this report and methodology in terms of issues 
scoping, effects assessment and mitigation requirements, including, but not limited to the 
Species at Risk Act (SARA) and Migratory Birds Convention Act (MBCA), 1994.  
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The Migratory Bird Convention Act (MBCA) provides overarching protection for individual and 
populations of birds and their nests against harm or destruction (Government of Canada, 1994).  
The MBCA and associated regulations are administered by Environment Canada through the 
Canadian Wildlife Service (Government of Canada 1994a).  Species groups protected by the 
MBCA include; songbirds, waterfowl, and seabirds; however, grouse, hawks, eagles, owls, 
blackbirds or jays do not have protection under the MBCA (Environment Canada 1991), but are 
protected under the New Brunswick Fish and Wildlife Act (2004).  

In 2002, the federal Species at Risk Act (SARA) was created to provide additional protection for 
plant and wildlife species against extirpation, extinction or endangerment from human activities.  
Currently, only the species listed in Schedule 1 of SARA are protected federally (Government of 
Canada 2002).  Provisions to protect and recover a species come into effect once it has been 
listed in Schedule 1 of SARA.  The New Brunswick Species at Risk Act (NBSARA) provides legislative 
protection for species listed on Schedule A.   

 Scope of Work 
The New 
NBDELG 2018) as well as other environmental permitting in both Canada and the U.S.A. requires 
that physical and natural features be described and assessed to support assessment of 
environmental effects and permitting including, where appropriate, the collection of field data 
during appropriate seasonal windows. This information typically includes the following: 

 The type, extent, and significance of any wildlife populations and/or habitat; 
 Presence of, or potential for, wildlife species of conservation concern (SOCC) and species 

at risk (SAR) or their habitat; and 

 The presence of other environmentally significant areas, including National Wildlife 
Areas, Migratory Bird Sanctuaries, game reserves, RAMSAR sites (i.e., wetlands of 
international significance), Important Bird Areas (IBAs), Western Hemisphere Shorebird 
Reserve Network (WHSHRN) sites, and designated critical habitats for species at risk. 

onducted field surveys for birds within the Study Area in June of 
2021.  The scope of work for the surveys for this Project are based upon an understanding of the 
nature of the Project, the extent of the Study Area ing 
similar landscapes/natural systems. For the purposes of this report in supporting the EIA 
registration for the Project, the scope of the assessment considers the potential for effects on 
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those species that may be associated with the habitat in this area.  Also considered, are species 
protected by legislation and/or species that have populations that are sensitive to localized 
human-induced impacts that may affect the viability of local populations.   

 Birds  All migratory birds and their eggs are protected from harm under the MBCA and 
many non-migratory birds are protected under the New Brunswick Fish and Wildlife Act. 
Among birds, special attention will be given to species of conservation concern and 

iated SAR) as those species that are 
Species at Risk 

Act (SARA) or the New Brunswick Species at Risk Act 
 species that are not SAR but are listed in other 

parts of SARA, NB SARA, the Committee on the Status of Endangered Wildlife in Canada 
(COSEWIC), or are regionally rare or endangered by the Atlantic Canada Conservation 
Data Centre (AC CDC) (i.e., those species with AC CDC S-

 

 Critical or sensitive wildlife habitats  These would include: 
o habitats designated as protected Critical Habitat as defined under Section 2 of the 

SARA; 
o any Environmentally Significant Areas (ESAs) noted for the support of certain 

wildlife species or groups such as birds (Tims and Craig 1995); 
o provincially designated Protected Natural Areas (PNAs); and 
o habitats identified as protected or managed for wildlife by federal and provincial 

authorities or non-governmental organizations (e.g., Ducks unlimited).   

Each of these categories will be dealt with in a separate section of this report.  For each section, 
the survey methods will be described and a summary of the results provided. 

 Bird Survey Methodology 
 
Area searches were conducted within the Study Area on June 13th, 2021 starting at 6:35 am and 
ending at 9:25 am.  Weather conditions were favourable for bird detection (i.e., light winds and 
no precipitation).  The location of each bird detected within the Study Area was recorded.  
Evidence of breeding birds such as nests, territorial displays, alarm calling, individuals flushed, 
mating, and aggressive defending of territories was recorded.  
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Species observed or heard singing in suitable nesting habitat were classified as possible breeders. 
Species exhibiting the following behaviours were also classed as probable breeders: 

 courtship behaviour between a male and female; 
 birds visiting a probable nest site; 
 birds displaying agitated behaviour; and, 
 male and female observed together in suitable nesting habitat.  

 
Species were confirmed as breeding if any of the following items or activities were observed: 

 nest building or adults carrying nesting material; 
 distraction display or injury feigning; 
 recently fledged young; 
 occupied nest located; and 
 adult observed carrying food or fecal sac for young.  

 Birds and Bird Habitat  
The following section includes a summary of the habitat conditions present within the Study 
Area, the records of known occurrences for bird SAR and SOCC within the Study Area, and the 
results of the field surveys. 

 Bird Habitat Description  
 
The total size of the Study Area is approximately 8.6 ha.  Habitat types include; mature coniferous 
forest (MC), young deciduous forest (YD), wetland (WL), and unmaintained fields (UFD).  The 
surrounding landscape (i.e., outside of the Study Area) consists of forest, low density residential 
and industrial development.   

Table 1 provides a summary of habitat types by area and percentage of the Study Area occupied 
by each type.  Habitat types identified in the New Brunswick Department of Natural Resources 
and Energy Development (NRED) forest inventory were verified in the field during the field 
surveys and adjusted accordingly where the forest inventory differed from the field survey.  
Detailed descriptions of each habitat type are provided below and site photographs can be 
viewed in Appendix B.   

 



B O H E A L 
ENV I R ONM E N T A L 

TABLE 1. SUMMARY OF H ABITAT T YPES BY AREA AND PERCENT COVER. 

Stand Type Area (ha) 
Percent of 
Study Area (%) 

Mature conifer (MC) 2.5 29.0 

Young deciduous (YD) 3.2 37.0 

Unmaintained field/disturbed (UFO) 2.0 23.0 

Wetland (WL) 0 .9 10.0 

Total 8.6 100 

Mature coniferous habitat occupies 2.5 ha (29.0 %) of the Study Area and is approximately 50 to 

60 years o ld. The tree stratum is dominated by ba lsam fir, white spruce and red spruce. The 

shrub layer is sparsely developed and the herbaceous layer is patchy consisting of a mixt ure of 

native forb and graminoid species. 

Young deciduous habitat occupies 3.2 ha (37.0 %) of the study area and is approximately 15 to 

20 years o ld. The tree stratum is very dense and dominated by white birch, yellow birch and red 

maple. The shrub layer is mostly absent and the herbaceous layer is patchy consisting of a 

mixture of various forb and graminoid species. 

Unmaintained Field/Disturbed (UFD) habitat occupies 2.0 ha (23.0 %) of the Study Areaand is 

characterized by unmaintained field and disturbed areas regenerating in various forbs and 

graminoids. 

Wetland (UFD) habitat occupies 0.9 ha (10.0 %) of the Study Area. The wetland is a large complex 

extending beyond the proposed project footprint and consists of; tall shrub swamp dominated 

by speckled alder, marshy areas dominated by emergent species, reeds, graminoids and forbs, 

and forest swamp dominated by mature tamarack and black spruce. 

4. 2 Environmentally Significant Areas (ESAs) and Important Bird Areas (IBAs) 

According to the Atlantic Canada Conservation Data Centre (AC CDC) report there are three 

Environmentally Significant Areas (ESA's) for bi rds within 5 km of the Study Area. 

Limeburner's Lake (ESA 819) lies less than 2 km from the Study Area and is an important area for 

osprey. The area to the west and northwest of the lake supports severa l pair of breeding osprey. 
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Chamcook Lake (ESA 815) is the closest to the Study Area.  It is known more for the provision for 
of habitat for fish, especially lake trout.  It is a one of only ten lakes in NB to containing a self-
sustaining population of lake trout.  It is listed as important habitat for birds and plants as well; 
however, there is no information regarding birds contained in the AC CDC report. 

St. Croix River Estuary (ESA 826) extends from the mouth of the St. Croix River at St. Stephen to 
the Village of St. Andrews to the southeast.  There is considerable intermixing of freshwater from 
the St. Croix River and tidal water in the Passamaquoddy Bay system; however, the upper estuary 
is highly stratified, becoming partially-mixed as it widens into Oak Bay.  This area is highly 
productive foraging area for bird species in several feeding guilds. 

The nearest Important Bird Area (IBA), Quoddy Region (037) is over 19 km away at its nearest 
point from the Study Area.  The Quoddy Region incorporates the Fundy Isles from Deer Island to 
the southern coast of Campobello Island.    

 Bird Species of Conservation Concern (SOCC) including Species at Risk (SAR) 

Known historical records of bird SOCC and SAR within 5 km of the Study Area, as reported by the 
Atlantic Canada Conservation Data Centre (AC CDC 2020; Appendix C), and an estimation of their 
likelihood of breeding within the Study Area based on availability of suitable habitat, are 
presented below in Table 2.  Although none of the bird species listed in Table 2 were detected 
during the survey, there is suitable breeding habitat present.  All SAR listed in the AC CDC report 
are addressed below if breeding habitat was present, regardless of whether they were recorded 
during the field surveys.   

Only one SOCC, house wren was recorded during the survey within the Study Area (Appendix A). 

 



TABLE 2. BIRD SPECIES OF SPECIAL CONSERVATION CONCERN REPORTED BY THE AC CDC AS OCCURRING WITHIN 5 KM OF THE STUDY AREA. 

Bald eagle I Haliaeetus Tall trees adjacent to water bodies. I Low I Low I Threatened 
I S3S4B I At Risk 

leucocephalus 

Breeds in deciduous or mixed woodland, 
Baltimore oriole I lcterus galbula I open forest, or edges, riverside trees and I Moderate I Moderate I NA I S3 I Secure 

shade trees 
Deciduous thickets and shrub thickets on 

Black-billed cuckoo I Coccyzus 
erythropthalmus 

I the edges of woodland or marshes. Also 
along shrubby edges of second growth of I Moderate I Moderate I NA I S3B,S3M I Secure 

mixed forest. 

Brown-headed I Molothrus ater 
1 

Grasslands with low and scattered trees, 

Cowbird 
forest edges, shrub thickets, fields, I Moderate I Moderate I NA I S3B,S3M I Secure 

astures, orchards, and residential areas. 

Canada warbler 
I Wilsonia Moist dense conifer thickets near I Moderate I Moderate I Threatened 

I S3S4B I At Risk 
canadensis wetlands. 

Immature to mature spruce and balsam fir 
Cape May Warbler Setophaga tigrina over 12 min height. Prefer area where I Low I Low I NA I S3B, S4SSM I Secure 

s ruce budworms are abundant. 
Eastern wood-Pewee Contopus virens Intermediate to mature mixed or 

I I I 
Special 

I S4B I Secure 
deciduous forest with sparse understory Low Low 
mid-ca no habitats. 

Concern 

Eastern Kingbird Tyrannus Fields with scattered shrubs and trees, 

I I Moderate I 
I S3S4B I Sensitive 

tyrannus orchards, and forest edges. Edges of Moderate NA 
marshes and farmland . 

Indigo bunting Passerino cyanea Forest and field edges, road sides, 
Moderate Moderate Endangered 

S3B At Risk 
streams, rivers, and abandoned fields. 

M imus 
Urban/suburban, farms, roadsides, shrub 

Northern Mockingbird I polyglottos 
thickets. Favors areas with dense low I Moderate I Moderate I NA I S2B,S2M I Sensitive 
shrubs and open ground. 

Olive-sided Flycatcher Contopus cooperi Open forest, clearcuts or post fire open 
Moderate Moderate Threatened 

S3B 
Sensitive 

forest with residual trees. 
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Bald eagle  

Concern over exploitation prevents NB NRED from publishing the precise location of bald eagle 
nests; however, Bald Eagle nests are often conspicuous and located in large mature trees which 
are used year after year.  No Bald Eagle nests were detected within the Study Area during the 
survey.   

Canada warbler  

The most recent record of Canada warbler in the AC CDC report is from 2009.  An adult was 
observed carrying food (i.e., confirmed breeding) approximately 3.8 km from the Study Area, but 
the record is not precise and there is no way of knowing the actual location.  Some portions of 
the wetland adjacent to Chamcook No.3 road would provide habitat for Canada warbler; 
however, the proposed pipeline right of way (RoW) would impact a very narrow strip 
immediately adjacent to the road.  Habitat would not be fragmented and would remain intact.    

Eastern wood pewee  

The most recent record of eastern wood pewee in the AC CDC report is from 2008.  It was noted 
as a singing male in suitable nesting habitat in the breeding season approximately 3.8 km from 
the Study Area. The fragmented forested habitats within the Study Area do not represent high 
quality habitat for eastern wood pewee.  

Indigo bunting  

The AC CDC reports one adult in suitable nesting habitat observed more than two times over a 
one-week period in 2009.  As with other records from 2009 the precision is low (i.e., ±7.0 km).  
The project is not anticipated to impact indigo bunting habitat and may even create more edge 
habitat which is indigo buntings preferred habitat.   

Olive-sided flycatcher 

AC CDC lists one adult observed in suitable in nesting habitat in 2009.  Again this record is not 
precise with the location stated as 3.8 ±7.0 km from the Study Area.  The wetland adjacent to 
Chamcook No.3 Road represents suitable habitat with scattered snags and trees.  The project 
will not significantly impact this habitat as the pipeline will be located immediately adjacent to 
the existing road. 
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Rusty blackbird 

The last AC CDC record of rusty blackbird is from 1987. The wetland adjacent to Chamcook No.3 

Road represents suitable habitat scrubby riparian/wetland habitat. The project will not 

significantly impact this habitat as the pipel ine will be located immediately adj acent to the 

existing road. 

Peregrine falcon 

Peregrine falcon is known to occur within 5 km of the Study Area; however, there is no suitable 

habitat within the Study Area. Coastal habitat along the western boundary of the St udy Area is 

mostly forested (Appendix A) . The proj ect is not anticipated to effect coasta l habitat. 

4.4 Bird Field Survey Results 

A tota l of 31 bird species comprised of 84 individuals were recorded during the field survey. The 

most frequently recorded species were song sparrow, cedar waxwing, northern parula, ovenbird, 

black-throated green warbler, black and white warbler, American redstart and red-winged 

blackbird. These species were characteristic of young to mid-successiona l forest and suburban 

habitats that are typica l of the region . As previously indicated, one SOCC species (house wren) 

was recorded during the survey. No raptor nests were noted in t he Study Area . 

When birds were visua lly detected, they were observed for evidence of nesting behavior (e.g., 

agitation, distraction displays, pa irs in suitable habitat, etc.). The best evidence of breeding 

observed for each species was recorded in Table 3 below. A summary of t he breeding bird survey 

data collected during the survey conducted during the surveys can be v iewed in Table 3. Raw 

data can be v iewed in Appendix D. 

TABLE 3. SUMMARY OF BIRD SPECIES RECORDED DURING THE JUNE AND JULY 2020 BREEDING BIRD SURVEYS. 

Common Name Scientific Name Habitat S•Rank NB NRED Status Number 

Alder Flycatcher Em pidonax alnorum YD SSB,SSM Secure PO 2 

American Goldfinch Carduelis t rist is WL SS Secure PO 2 

American Redstart Setophaga ruticilla UFD, YD SSB,SSM Secure PO 4 

American Robin Turdus migratorius MC, UFD, YD SSB,SSM Secure PO 2 

Black-and-w hite Warbler Mnioti lta varia MC, UFD, YD SSB,SSM Secure PO 4 

Black-capped Chickadee Poecile atricapilla MC, YD SS Secure PO 2 

Black-throated Green Warbler Dendroica vi rens MC, UFD, YD SSB,SSM Secure PO 4 

Blue-headed Vi reo Vi reo solitarius MC SSB,SSM Secure PO 1 
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Common Name Scientific Name Habitat S-Rank NB NRED Status Number 

Cedar Waxwing Bombycilla cedrorum YD, WL SSB,SSM Secure PO 

Chest nut-sided Warbler Dendroica pensylvanica YD SSB,SSM Secure PO 

Common Grackle Quiscalus quiscula W L SSB,SSM Secure co 
Common Yellowthroat Geothlypis trichas YD, Wl SSB,SSM Secure PO 

Downy Woodpecker Picoides pubescens YD, Wl SS Secure PO 

Golden-crowned Kinglet Regulus satrapa M C SS Secure PO 

Hairy Woodpecker Picoides villosus M C,Wl SS Secure PO 

Hermit Thrush Cat harus guttatus M C SSB,SSM Secure PO 

House w ren Troglodytes aedon UFO S1S2B,S1S2M Undetermined PO 

Least Flycatcher Empidonax minimus W L SSB,SSM Secure PO 

M agnolia Warbler Dendroica magnolia M C SSB,SSM Secure PO 

Northern Cardinal Cardinalis cardinalis UF, YD S4 Secure PO 

Northern Parula Parula americana M C, UFO, W L, YD SSB,SSM Secure PO 

Ovenbird Seiurus aurocapilla M C, YD SSB,SSM Secure PO 

Purple Finch Carpodacus purpureus W L S4SSB,SUN,SSM Secure PO 

Red-eyed Vireo Vireo olivaceus M C,Wl SSB,SSM Secure PO 

Red-w inged Blackbird Agelaius phoeniceus W L S4B,S4M Secure PR 

Song Sparrow Melospiza melodia UF SSB,SSM Secure PR 

Swamp Sparrow Melospiza georgiana WL SSB,SSM Secure PO 

Veery Cat harusfuscescens YD S4B,S4M Secure PO 

White-throated Sparrow Zonotrichia albicol lis UFO SSB,SSM Secure PO 

Yellow Warbler Dendroica petechia UFO, WL 558,SSM Secure PO 

Habitat codes: Breedinc status codes: 
MC - Mature conifer PO - Possible breeding 
YD - Young deciduous PR - Probable breeding 
WO -Weedy disturbed CO - Confirmed breeding 
WL- Wetland 

5 Recommendations 

It is recommended t hat maj or clearing act ivities for well pad and access trails, if required, occur 

between Sept ember 1 and April 7 to avoid dest roying bird nests. These activities would not be 

considered major and would not have a significant impact on bi rd habitat. Clearing for well pad 

access that has been conduct ed to date has had little impact on t he existing habitat . The exist­

ing well access t rai ls tend to be very narrow and canopy openings small which reduces the ef­

fect of habitat fragmentat ion. No furt her mitigations are necessary given t hat t he Project 
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has a relatively small footprint and the impact to birds and bird habitat is expected to be min-
imal.

Closure
This report was prepared by Boreal for SIM Corp on behalf of the Kelly Cove Salmon Ltd., in 
support of the EIA and permitting of the Project.  Boreal has used the degree of care and skill 
ordinarily exercised under similar circumstances by reputable members of the environmental 
consulting profession practicing in Canada.  Boreal assumes responsibility for conditions which 
were beyond its scope of work.  There is no warranty expressed or implied by Boreal.

The material in the report reflects Boreal's best judgment in light of the information available at 
the time of preparation.  Any use which a third party makes of this report, or any reliance on or 
decisions made based on it, are the responsibilities of such third parties.  Boreal accepts any 
responsibility for damages, if any, suffered by any third party as a result of decisions made or 
actions based on this report.

Yours truly,

BOREAL ENVIRONMENTAL for SIM CORP

 

 

 

Derrick Mitchell B.Sc.F., R.P.F.      

Terrestrial Ecologist, Boreal Environmental   
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Appendix A 
Site Map  
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Appendix B 
Site photographs  
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Appendix C 
Atlantic Canada Conservation Data Centre report  
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Map 1. A 100 km buffer around the study area

  
1.0 PREFACE 
 
The Atlantic Canada Conservation Data Centre (AC CDC; www.accdc.com) is part of a network of NatureServe data 
centres and heritage programs serving 50 states in the U.S.A, 10 provinces and 1 territory in Canada, plus several Central 
and South American countries. The NatureServe network is more than 30 years old and shares a common conservation 
data methodology. The AC CDC was founded in 1997, and maintains data for the jurisdictions of New Brunswick, Nova 
Scotia, Prince Edward Island, and Newfoundland and Labrador.  Although a non-governmental agency, the AC CDC is 
supported by 6 federal agencies and 4 provincial governments, as well as through outside grants and data processing fees. 
 
Upon request and for a fee, the AC CDC queries its database and produces customized reports of the rare and endangered 
flora and fauna known to occur in or near a specified study area. As a supplement to that data, the AC CDC includes 
locations of managed areas with some level of protection, and known sites of ecological interest or sensitivity. 
 

1.1 DATA LIST 
Included datasets:   

Filename Contents 
BaysideNB 6374ob xls All Rare and legally protected Flora and Fauna in your study area 
BaysideNB 6374ob100km xls A list of Rare and legally protected Flora and Fauna within 100 km of your study area 
BaysideNB 6374ma.xls All Managed Areas in your study area  
BaysideNB 6374sa xls All Significant Natural Areas in your study area  
BaysideNB 6374ff xls Rare and common Freshwater Fish in your study area (DFO database) 
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1.2 RESTRICTIONS 
The AC CDC makes a strong effort to verify the accuracy of all the data that it manages, but it shall not be held 
responsible for any inaccuracies in data that it provides. By accepting AC CDC data, recipients assent to the following 
limits of use:
a)   Data is restricted to use by trained personnel who are sensitive to landowner interests and to potential threats to rare 

and/or endangered flora and fauna posed by the information provided. 
b)   Data is restricted to use by the specified Data User; any third party requiring data must make its own data request. 
c)   The AC CDC requires Data Users to cease using and delete data 12 months after receipt, and to make a new request 

for updated data if necessary at that time. 
d)   AC CDC data responses are restricted to the data in our Data System at the time of the data request. 
e)   Each record has an estimate of locational uncertain

relevance to a particular location.  Please see attached Data Dictionary for details. 
f)   AC CDC data responses are not to be construed as exhaustive inventories of taxa in an area. 
g)  The absence of a taxon cannot be inferred by its absence in an AC CDC data response. 
 

1.3 ADDITIONAL INFORMATION 
The accompanying Data Dictionary provides metadata for the data provided.  
 

Please direct any additional questions about AC CDC data to the following individuals:  
 

Plants, Lichens, Ranking Methods, All other Inquiries 
Sean Blaney, Senior Scientist, Executive Director  
Tel: (506) 364-2658 
sean.blaney@accdc.ca 
 
Animals (Fauna) 
John Klymko, Zoologist  
Tel: (506) 364-2660  
john.klymko@accdc.ca 
 

Plant Communities 
Sarah Robinson, Community Ecologist 
Tel: (506) 364-2664 
sarah.robinson@accdc.ca 

Data Management, GIS 
James Churchill, Data Manager 
Tel: (902) 679-6146 
james.churchill@accdc.ca 
 

Billing 
Jean Breau 
Tel: (506) 364-2657 
jean.breau@accdc.ca 

Questions on the biology of Federal Species at Risk can be directed to AC CDC: (506) 364-2658, with questions on 
Species at Risk regulations to: Samara Eaton, Canadian Wildlife Service (NB and PE): (506) 364-5060 or Julie 
McKnight, Canadian Wildlife Service (NS): (902) 426-4196.  
 

For provincial information about rare taxa and protected areas, or information about game animals, deer yards, old 
growth forests, archeological sites, fish habitat etc., in New Brunswick, please contact Hubert Askanas, Energy and 
Resource Development: (506) 453-5873. 
 

For provincial information about rare taxa and protected areas, or information about game animals, deer yards, old 
growth forests, archeological sites, fish habitat etc., in Nova Scotia, please contact Donna Hurlburt, NS DLF: (902) 
679-6886. To determine if location-sensitive species (section 4.3) occur near your study site please contact a NS DLF 
Regional Biologist:  

 
Western: Duncan Bayne  
(902) 648-3536 
Duncan.Bayne@novascotia.ca 
 
Eastern: Lisa Doucette 
(902) 863-4513 
Lisa.Doucette@novascotia.ca 
 

 
Western: Sarah Spencer 
(902) 634-7555 
Sarah.Spencer@novascotia.ca 
 
Eastern: Terry Power  
(902) 563-3370 
Terrance.Power@novascotia.ca 
 

 
Central: Shavonne Meyer 
(902) 893-6350 
Shavonne.Meyer@novascotia.ca 
 
 

 
Central: Kimberly George 
(902) 890-1046 
Kimberly.George@novascotia.ca 
 
 
 

For provincial information about rare taxa and protected areas, or information about game animals, fish habitat etc., in 
Prince Edward Island, please contact Garry Gregory, PEI Dept. of Communities, Land and Environment: (902) 569-
7595. 
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2.0 RARE AND ENDANGERED SPECIES
 
2.1 FLORA 
The study area contains 13 records of 9 vascular, 5 records of 5 nonvascular flora (Map 2 and attached: *ob.xls). 
 

2.2 FAUNA 
The study area contains 108 records of 35 vertebrate, 4 records of 2 invertebrate fauna (Map 2 and attached data files - 
see 1.1 Data List). Please see section 4.3 to determine if 'location-sensitive' species occur near your study site. 
 
Map 2: Known observations of rare and/or protected flora and fauna within the study area. 
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3.0 SPECIAL AREAS
 

3.1 MANAGED AREAS
The GIS scan identified 1 managed area in the vicinity of the study area (Map 3 and attached file: *ma*.xls). 
 

3.2 SIGNIFICANT AREAS 
The GIS scan identified 3 biologically significant sites in the vicinity of the study area (Map 3 and attached file: 
*sa*.xls). 
 

Map 3: Boundaries and/or locations of known Managed and Significant Areas within the study area. 
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13-Jun-21 Area search Sunny 8 to 14 0 Red-eyed Vireo Vireo oli vaceus 1 2451204.5 7350828.4 Secure S5B,S5M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Black-throated Green Warbler Dend rolca vlrens 1 2451288.0 7350850.6 Secure S5B,S5M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Northern Paru la Paru la americana 1 2451223.8 7350903.1 Secure SSB, SSM s PO 

13-Jun-21 Area search Sunny 8 to 14 0 American Redstart Setophaga rut iclila 1 2451185.8 7350919.6 Secure S5B,S5M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 White-throated Sparrow Zonotrlchla albicolils 1 2451211.6 7350957.6 Secure S5B,S5M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Veery Catharus fuscescens 1 2451260.2 7350837.0 Secure S4B,S4M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Black-and-white Warbler Mniotlita varla 1 2451255.9 7350908.9 Secure S5B,S5M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Blue-headed Vireo Vireo solitarlu s 1 2451218.4 7350928.9 Secure S5B,S5M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Northern Paru la Paru la americana 1 2451285.5 7350949.8 Secure SSB, SSM s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Ovenbird Selurus aurocaplila 1 2451321.0 735095 2.7 Secure S5B,S5M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Hermi t Thru sh Catharus guttatus 1 2451202.9 7350883.6 Secure S5B,S5M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Hairy Woodpecker Plcoidesvl liosus 1 2451296.7 7350927.4 Secure S5 X PO 

13-Jun-21 Area search Sunny 8 to 14 0 Hermi t Thru sh Catharus guttatus 1 2451297.2 7350894.8 Secure S5B,S5M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Black-throated Green Warbler Dend rolca vlrens 1 2451316.7 7350840.4 Secure S5B,S5M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 American Redstart Setophaga rut icilla 1 2451262.2 7350871.0 Secure SSB, SSM s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Black-and-White Warbler Mniotlita varla 1 2451328.3 7350808.8 Secure S5B,S5M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 swamp Sparrow Melosplza georglana 1 2451129.5 7350792.2 Secure S5B,S5M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Song Sparrow Melosplza melodia 1 2450941.2 735071 2.7 Secure S5B,S5M CF co 
13-Jun-21 Area search Sunny 8 to 14 0 Magnolia Warbler Dend rolca magnolia 1 2450916.1 7350737.7 Secure S5B,S5M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 swamp Sparrow Melosplza georglana 1 2450874.1 7350699.1 Secure S5B,S5M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Hermi t Thrush Catharu sguttatus 1 2450896.8 7350733.7 Secure SSB, SSM s PO 

13-Jun-21 Area search Sunny 8 to 14 0 American Goldfinch Carduelis t ristis 1 2450884.9 7350688.3 Secure S5 X PO 

13-Jun-21 Area search Sunny 8 to 14 0 Black-throated Blue Warbler Dend roica caeru lescens 1 2450932.4 7350752.7 Secure SSB, SSM s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Black-capped Chickadee Poecile atricapilla 1 2450926.5 7350741.3 Secure ss s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Ovenbird Seiurus aurocapilla 1 2450900.5 7350752.7 Secure SSB, SSM s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Golden-crowned Kinglet Regulus satrap a 1 2450907.5 7350719.1 Secure ss s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Common Grackle Quiscalus quiscula 1 2450561.2 7350538.S Secure SSB, SSM CF co 
13-Jun-21 Area search Sunny 8 to 14 0 Common Ye liowthroat Geothlypis t richas 1 2450532.9 7350517.9 Secure SSB, SSM s PO 

13-Jun-21 Area search Sunny 8 to 14 0 House wren Troglodytes aedon 1 2450418.0 7350477.6 Undetermined S1S2B, S1S2M s PO 

13-Jun-21 Area search Sunny 8 to 14 0 Northern Cardinal Cardinalis cardinalis 1 2450070.0 7350442.S Secure S4 s PO 
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4.0 RESULTS AND OBSERVATIONS 

The information collected by data logger is presented in graphical format in the following 
figures. Minimums and maximums are presented in tables following the graphs in each 
section. 

4.1 Temperature 

Figure 3. Temperatures of the first profile station 
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Table 3. Temperature minimums and maximums for first profile station 

Temperature (°C) 

Minimum 

Maximum 

SW2017-128 

3 m from surface 

-0.45 (27-Feb-19) 

+17.99 (27-Aug-18) 

5 m from surface 

-0.59 (28-Feb-19) 

+17.84 (27-Aug-18) 

5 

bottom 

+0.08 (27-Feb-19) 

+16.00 (4-Sep-18) 
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Figure 4. Temperatures of the second profile station 

Profile 2 - Temperature 
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Table 4. Temperature minimums and maximums for second profile station 

Temperature (°C) 

Minimum 

Maximum 

SW2017-128 

3 m from surface 

-0.93 (8-Mar-19) 

+18.01 (29-Aug-18) 

5 m from surface 

-0.48 (28-Feb-19) 

+17.96 (29-Aug-18) 

6 

bottom 

-0.18 (27-Feb-19) 

+16.30 (18-Aug-18) 
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Figure 5. Temperatures of the third profile station 
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Table 5. Temperature minimums and maximums for third profile station 

Temperature (°C) 

Minimum 

Maximum 

3 m from surface 

-0.87 (8-Mar-19) 

+18.08 (29-Aug-18) 

5 m from surface 

-0.48 (28-Feb-19) 

+18.06 (29-Aug-18) 

bottom 

-0.06 (27-Feb-19) 

+16.60 (17-Aug-18) 

Temperatures at all three profile stations followed expected seasonal patterns. Winter lows 
occurred in February or March and were slightly lower near the surface than at deeper 
depths, with differences of 0.53 (station 1) to 0.81°C (station 3). Minimum winter 
temperatures were below 0°C at all three profile stations with the exception of the bottom 
temperature at profile station 1. Summer highs occurred in August and were slightly higher in 
surface waters than at deeper locations, with differences of 1 .48 (station 3) to 1.99°C (station 
1 ). 
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4.2 Salinity 

Figure 6. Salinity values of the first profile station 
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Figure 7. Salinity values of the second profile station 
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Figure 8. Salinity values of the third profile station 
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Table 6. Salinity values from the three profile stations 

Salinity (psu) 

Minimum 

Maximum 

Profile 1 

19.64 (9-Mar-18) 

28.60 (29-Mar-18) 

Profile 2 

12.65 (16-Oct-18) 

31.00 (22-Aug-18) 

May 2022 

Profile 3 

24.03 (30-Apr-18) 

29.79 (29-Mar-18) 

Salinity values were in good agreement between stations 2 and 3 from the middle of 
February to the middle of May 2018, with values ranging between 24.0 and 29.5 psu. The 
salinity logger from station 1, however, did not track similar values or a similar pattern, thus it 
is questionable the logger was performing accurately. The logger from station 1 was lost 
before retrieval on May 14, 2018, so the data from this buoy only ranges from February 16 to 
March 21 , 2018. The salinity at station 2 fluctuated considerably with lows of~ 15 psu from 
early October to mid-December 2018 to highs of ~ 30 psu in mid-August to mid-September 
2018. Unfortunately, the salinity logger for station 3 was lost after July 13, 2018 so there are 
few data to compare with station 2 and validate the measured values. However, the 
February-to-May salinity values for profile station 2 were similar in both 2018 and 2019, thus 
we believe the logger was functioning correctly and salinity values are quite variable at the 
Bayside location. 
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4.3 Dissolved Oxygen 
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6.1 Introduction 

6.2 Physical Location and Deployment 



Figure 10. Location of ADP deployment at Bayside, NB 
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Data Verification & Analyses 
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The ADP® unit primarily functions by collecting current velocities with each of three (3) 
beams, orientated 25 degrees from the vertical axis, in combination with the relative 
orientation of the transducer, to calculate the three-dimensional water velocity in each 
identified cell or depth bin (Acoustic Doppler Profiler, 2000), as demonstrated in Figure 
11. 

6.2.3.2 Pitch and Roll QA/QC 

Although the positions of the ADP beams are specifically configured to limit errors 
associated with the natural tilting of the unit during data collection (Symonds, 2006), part 
of the verification process for quality assurance and quality control (QA/QC) purposes is 
to ensure the instrument was not tipped at excessive angles for long periods of time. 
Therefore, pitch and roll measured by the ADP were plotted for the entire deployment 
period (Fig. 12) to assess the relative positioning of the beams in comparison to the 
surface. Pitch and roll of 0 ± 5 degrees is generally considered as the optimal positioning 
of the ADP; however, it is not a strict threshold (pers. comm. with Sontek personnel). 
Any exceedances are noted and further examined. 
SW2017-128 
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6.2.3.3 Echo Intensity QA/QC 

6.2.3.4 Trimmed Speed and Direction Data 
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6.3 RESULTS 

6.3.1 Deployment Results 

Figure 14. Frequency distribution of current speed and direction 2 m from the 
bottom at Bayside, NB 
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Figure 15. Frequency distribution of current speed and direction 3 m from the 
bottom at Bayside, NB 
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Figure 16. Frequency distribution of current speed and direction 4 m from the 
bottom at Bayside, NB 
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Figure 17. Frequency distribution of current speed and direction 5 m from the 
bottom at Bayside, NB 
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Figure 18. Frequency distribution of current speed and direction 6 m from the 
bottom at Bayside, NB 
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Figure 19. Frequency distribution of current speed and direction 7 m from the 
bottom at Bayside, NB 
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Figure 20. Frequency distribution of current speed and direction 8 m from the 
bottom at Bayside, NB 
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Figure 21. Frequency distribution of current speed and direction 9 m from the 
bottom at Bayside, NB 
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Figure 22. Frequency distribution of current speed and direction 10 m from the 
bottom at Bayside, NB 
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Figure 23. Frequency distribution of current speed and direction 11 m from the 
bottom at Bayside, NB 
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Figure 24. Depth-averaged frequency distribution of current speed and direction 
at Bayside, NB 
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6.4 Discussion 
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Species at Risk Act

7.1 Video Survey 
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Figure 27. Marine chart data adjacent to a planned post-smolt facility proposed for construction in Bayside, including the 
locations of the data loggers and video stations 
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Table 8. Baseline video observations of substrate type from the Bayside survey, February 26, 2018 

Substrate 
Transect Latitude Longitude Depth 

lime 
Video Figure 

Primary 1• Descriptors 
1 (ddmm.mmm) (dd mm.mmm) (m) Quality # 

> 50% (hard/soft) Rockwall Bedrock Boulders Rubble Cobble Gra-.EI Sand Mud/Silt Organic 

Om N 45 09.0558 W 6708.2220 4 10:22 3 B-1 Hard 15% 35% 50% 

50 m N 45 09.0412 W 6708.2522 NIA 10:28 2 B-2 Hard 45% 10% 45% 

100 m N 45 09.0275 W 6708.2928 16 10:36 1 Soft 100% 

150 m N 45 09,0183 W 6708,3203 14 10:42 1 Soft 100% 

200m N 45 09,0123 W 6708,3578 13 10:47 1 Soft 100% 

250m N 45 08,9957 W 6708,3906 14 10:52 1 Soft 100% 

300m N 45 08.9858 W 6708.4372 15 10:58 1 Soft 100% 

350m N 45 08.9712 W6708.4615 16 11:03 1 Soft 100% 

400m N 45 08.9436 W6708.5267 19 11:09 1 Soft 100% 

450m N 45 08.9329 W6708.5578 20 11:16 1 Soft 100% 

soom N 45 08,9546 W 67 08.4821 16 11:24 1 Soft 100% 

May 2022 

Comments and ObseMtions 

Shell debris minimal 

Thin mud layer OIEI" hard bottom 

Visibility poor 

Visibility poor 

V isibility -.Ery poor 
Visibility -.Ery poor 

Visibil ity -.Ery poor 

Visibil ity -.Ery poor 

Visibil ity -.Ery poor 

Visibility poor 

Visibility -.Ery poor 
1Hard bottom was indicated when the camera frame hit or impacted the substrate rather than sinking into the substrate. This may include bedrock, boulder, rubble, cobble, gra-.EI, or hard-packed finer substrates consisting 
of mud, sand, and/or silt. Soft bottom was reported when the camera frame sank into the substrate or silt was disturbed upon impact with the camera frame, indicating a softer, more loosely packed mud, sand, or silt. 
Substrate descriptions are IAsual estimations of surface co-.Erage. 

Substrate 
Transect Latitude Longitude Depth 

lime 
Video Figure 

Primary 1• Descriptors Comments and ObseMtions 
3 (dd mm.mmm) (dd mm.mmm) (m) Quality # 

> 50% (hard/soft) Rockwall Bedrock Boulders Rubble Cobble Graw! Sand Mud/Silt Organic 

Om N 45 09.0767 W 67 08.2406 4 11:50 3 B-3 Hard 40% 50% 10% 

50m N 45 09,0659 W 67 08.2647 10 11:57 1 Soft 100% Visibility 1EFY poor 

100 m N 45 09,0542 W 67 08.2989 13 12:02 1 Soft 100% Visibility -.Ery poor 

150 m N 45 09,0429 W 67 08.3309 12 12:06 1 Soft 100% Visibility -.Ery poor 

200m N 45 09,0207 W 67 08.3716 12 12:12 1 Soft 100% Visibility -.Ery poor 

250m N 45 09.0187 W 67 08.3967 12 12:18 1 Soft 100% Visibility -.Ery poor 

300m N 45 08.9900 W 67 08.4288 13 12:29 1 Soft 100% Visibility -.Ery poor 

350m N 45 08.9883 W 67 08.4717 13 12:39 1 Soft 100% Visibility -.Ery poor 

400m N 45 08.9790 W 67 08.5033 14 12:47 1 Soft 100% Visibility -.Ery poor 

450m N 45 08.9652 W 67 08.5408 16 12:52 1 Soft 100% Visibility -.Ery poor 

500m N 45 08.9526 W 67 08.5755 18 13:09 1 Soft 100% Visibility -.Ery poor 
1Hard bottom was indicated when the camera frame hit or impacted the substrate rather than sinking into the substrate. This may include bedrock, boltder, rubble, cobble, gra-.EI, or hard-packed finer substrates consisting 
of mud, sand, and/or silt, Soft bottom was reported when the camera frame sank into the substrate or silt was disturbed upon impact with the camera frame, indicating a softer, more loosely packed mud, sand, or silt, 
Substrate descriptions are IAsual estimations of surface co"8rage. 
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Transect Latitude 

5 (dd mm.mmm) 

Om N 45 09,0957 
50m N 45 09.0926 

100 m N 45 09.0732 
150 m N 45 09.0626 

200 m N 45 09.0539 
250 m N 45 09,0392 

300 m N 45 09.0357 
350 m N 45 09.0144 

400 m N 45 09,0022 

450 m N 45 08.9899 
500 m N 45 08.9761 

Longitude 
(dd mm.mmm) 

W 67 08,2556 
W 67 08.2801 

W 67 08.3122 
W 67 08.3486 

W 67 08.3745 
W 67 08,4192 

W 67 08.4580 
W 67 08.4858 
W 67 08,5208 
W 67 08.5579 
W 67 08.5934 

Depth 
Time 

Video 
(m) Quality 

N/A 13:32 2 
9 13:36 1 

10 13:41 1 
N/A 13:45 1 

9 13:50 1 
10 13:55 1 

11 13:59 1 
12 14:04 1 

13 14:08 1 
15 14:12 1 
16 14:17 1 

May 2022 

Figure 
Substrate 

Primary 1• Descriptors Comments and Observations 
# 

> 50% (hard/soft) Rockwall Bedrock Boulders Rubble Cobble Gra-.el Sand Mud/Silt Organic 

B-4 Hard 5% 80% 15% 
Soft 100% Visibility poor 

Soft 100% Visibility poor 
Soft 100% Visibility poor 

Soft 100% Visibility poor 
Soft 100% Visibility poor 

Soft 100% Visibility poor 

Soft 100% Visibility poor 

Soft 100% Visibility poor 
Soft 100% Visibility poor 
Soft 100% Visibility poor 

1Hard bottom was indicated when the camera frame hit or impacted the substrate rather than sinking into the substrate. This may include bedrock, boulder, rubble, cobble, gra\EI, or ha~packed finer substrates consisting 
of mud, sand, and/or silt, Solt bottom was reported when the camera frame sank into the substrate or silt was disturbed upon impact with the camera frame, indicating a softer, more loosely packed mud, sand, or silt. 
Substrate descriptions are l.isual estimations of surface cowrage. 
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Table 9. Baseline video observations of benthic indicators from the Bayside survey, February 26, 2018 

Transect Latitude Longitude Depth Video Figure 
Benthic lldicators Other Benthic Descriotors or Observations 

1 (ddmm.mmm) (ddmm.mmm) (m) Quality # 
Bacteria Off Shell Mussel Sed. Flora(%) 

PIA % Gas Debris Shells Colour Crustose Other 
Fauna (Abundance) 

Om N 45 09.0558 W6708.2220 4 3 B-1 A 0% A p A Grey <5% Barnacles (common), unidenitfied sponge (2), periwinkle (1) 

50m N 45 09.0412 W67 08.2522 NIA 2 B-2 A 0% A p A Brown < 1% 
Unidentified bivalve (1), green sea urchin (10), northern sea star (1), 

unidentified soonQ8 121 

100m N 45 09.0275 W6708.2928 16 1 NIA NIA NIA NIA NIA Brown 

150m N 45 09.0183 W6708.3203 14 1 NIA NIA NIA NIA NIA Brown 

200m N 45 09.0123 W6708.3578 13 1 NIA NIA NIA NIA NIA Brown 

250m N 45 08.9957 W6708.3906 14 1 NIA NIA NIA NIA NIA Brown 

300m N 45 08.9858 W6708.4372 15 1 NIA NIA NIA NIA NIA Brown 

350m N 45 08.9712 W6708.4615 16 1 NIA NIA NIA NIA NIA Brown 

400m N 45 08.9436 W6708.5267 19 1 NIA NIA NIA NIA NIA Brown 

450m N 45 08.9329 W6708.5578 20 1 NIA NIA NIA NIA NIA Brown 

500m N 45 08.9546 W6708.4821 16 1 NIA NIA NIA NIA NIA Brown 

Note: Percent cowrage of bacteria and other benthic obsenations of ffora are lisual estimations of surface cowrage. 
Benthic Indicators: A or "Absence• represents < 5 % cowrage of bacteria. P or "Presence• represents .: 5 % cowrage of bacteria. 
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Comments and Observations 

Fucus (1), Ascophyllum (1), 
Unidentified macroal!la (11 

Saccharina la tis sim a ( 1) 

clods of sediment stirred up by 
impact with frame, sticky sediment, 

marine snow 
clods of sediment stirred up by 

imoact with frame, stickv sediment 
clods of sediment stirred up by 

imoact with frame, sticky sediment 
clods of sediment stirred up by 

impact with frame 
clods of sediment stirred up by 

impact with frame 
clods of sediment stirred up by 

imoact with frame 
clods of sediment stirred up by 

impact with frame 
clods of sediment stirred up by 

impact with frame 
clods of sediment stirred up by 

imoact with frame 
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Transect Latitude 

3 (ddmm.mmm) 

Om N 4509.0767 

50m N 4509.0659 

100m N 45 09,0542 

150m N 4509.0429 

200m N 4509.0207 

250m N 4509.0187 

300m N 45 08,9900 

350m N 45 08,9883 

400m N 4508,9790 

450m N 4508.9652 

500m N 4508.9526 

Longitude 
(ddmm.mmm) 

W6708.2406 

W6708.2647 

W6708,2989 

W6708.3309 

W 67 08.3716 

W6708.3967 

W6708,4288 

W6708,4717 

W6708,5033 

W6708.540S 

W 6708.5755 

Depth Video Figure 
(m) Quality # 

4 3 B-3 

10 1 

13 1 

12 1 

12 1 

12 1 

13 1 

13 1 

14 1 

16 1 

18 1 

Benthic .-idicators 
Bacteria Off Shell Mussel Sed, Flora(%) 

PIA % Gas Debris Shells Colour Crustose Other 

A 0% A p A Brown 30% 

NIA NIA NIA NIA NIA Brown 

NIA NIA NIA NIA NIA Brown 

NIA NIA NIA NIA NIA Brown 

NIA NIA NIA NIA NIA Brown 

NIA NIA NIA NIA NIA Brown 

NIA NIA NIA NIA NIA Brown 

NIA NIA NIA NIA NIA Brown 

NIA NIA NIA NIA NIA Brown 

NIA NIA NIA NIA NIA Brown 

NIA NIA NIA NIA NIA Brown 

Note: Percent cowrage of bacteria and other benthic obsenetions of Cora are l.isual estima1ions of surface cowrage. 

Benthic lndica1ors: A or "Absence· represents < 5 % cowrage of bacteria, P or "Presence" represents ~ 5 % cowrage of bacteria. 
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Other Benthic Descriotors or Observations 

Fauna (Abundance) 
Comments and Observations 

Unidentified sponges (6), common sea star (1) 

clods of sediment stirred up by 
impact with frame 

clods of sediment stirred up by 
im=ct with frame, marine snow 
clods of sediment stirred up by 
imoact with frame, marine snow 
clods of sediment stirred up by 
impact with frame, marine snow 
clods of sediment stirred up by 
impact with frame, marine snow 
clods of sediment stirred up by 
impact with frame, marine snow 
clods of sediment stirred up by 
impact with frame, marine snow 
clods of sediment stirred up by 
imoact with frame, marine snow 
clods of sediment stirred up by 

im=ct with frame, sticky sediment 
clods of sediment stirred up by 

imoact with frame 
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Transact Latitude 

5 (ddmm.mmm) 

Om N 45 09.0957 

50m N 45 09.0926 

100 m N 4509.0732 

150 m N 4509.0626 

200m N 4509.0539 

250m N 4509.0392 

300m N 4509.0357 

350m N 4509.0144 

400m N 4509.0022 

450m N 4508.9899 

500m N 4508.9761 

Longitude 
(ddmm.mmm) 

W 67 08.2556 

W6708.2801 

W 67 08,3122 

W6708.3486 

W6708,3745 

W 67 08,4192 

W6708.4580 

W 67 08.4858 

W6708,5208 

W6708.5579 

W6708.5934 

Depth Video Figure 
(m) Quality # 

NIA 2 8-4 

9 1 

10 1 

NIA 1 

9 1 

10 1 

11 1 

12 1 

13 1 

15 1 

16 1 

Benthic lldicators 
Bacteria Off Shell Mussel Sed, Flora(%) 
P/A % Gas Debris Shells Colour Crustose Other 

A 0% A p A Brov.n 

NIA NIA NIA NIA NIA 8rov.Tl 

NIA NIA NIA NIA NIA Brov.Tl 

NIA NIA NIA NIA NIA Brov.Tl 

NIA NIA NIA NIA NIA 8rov.Tl 

NIA NIA NIA NIA NIA Brov.n 

NIA NIA NIA NIA NIA Brov.n 

NIA NIA NIA NIA NIA 8rov.Tl 

NIA NIA NIA NIA NIA Brov.n 

NIA NIA NIA NIA NIA Brov.n 

NIA NIA NIA NIA NIA 8rov.Tl 

Note: Percent c0\lef8ge of bacteria and other benthic obseNations of tora are loisual estimations of surface c0119rage. 
Benthlc Indicators: A or "Absence· represents < 5 % coverage or bacteria. P or "Presence· represents c: 5 % coverage of bacteria. 
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Other Benthic Oescriotors or Observations 

Fauna (Abundance) 
Comments and Observations 

c lods of sediment stirred up by 
im oact with tram e 

sediment sticky,clods of sediment 

stirred up by impact w ith frame 

c lods of sediment stirred up by 

impact with frame 

sediment sticky, clods of sediment 
stirred uo bv imoact with frame 

sediment sticky, clods of sediment 
stirred up by impact w ith frame 

sediment sticky, clods of sediment 

stirred up by impact w ith frame 

clods of sediment stirred up by 
imoact with frame 

c lods of sediment stirred up by 
impact w ith frame 

c lods of sediment stirred up by 
imoact with frame 
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Table 10. List of flora and fauna observed within the lease boundaries during the 
benthic video survey of Bayside 

Species Count 
Ascophyllum nodosum 1 
Fucus sp. 1 
Sacchrina latissima 1 
unidentified a~a 1 
unidentified sponqe 10 
Littorina littorea 1 
unidentified bivalve 1 
Strongylocentrotus droebachiensis 10 
Leptasterias muelleri 1 
Asterias rubens 1 
Semibalanus balanoides > 20 
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APPENDIX A 
Bathymetric map with 0.5-m isobaths 



OpenStreetMap depth in metres 



APPENDIX B 
Still images from benthic video 
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Executive Summary 
 

 In May of 2019, Colbr Consulting Inc. (Colbr) conducted a pedestrian survey Archaeological 

Impact Assessment (AIA) for Sweeney International Marine Corp. s (SIM Corp.) construction of a Post-

Smolt Production Facility and associated Water Supply Source Assessment (hereafter WSSA) 

Environmental Impact Assessment (EIA) for Kelly Cove Salmon Ltd. in Bayside, New Brunswick in 

Charlotte County on the St. Croix River Watershed.  The purpose of the AIA is to determine if 

archaeological or heritage resources fall within the PDA and will be impacted by construction. This AIA 

was conducted in compliance with Archaeological Services Branch (ASB), Department of Tourism, 

Heritage, and Culture standards and followed The Guidelines and Procedures for Conducting Professional 

Archaeological Assessments in New Brunswick (hereafter referred to as the Guidelines) (Archaeological 

Services 2012). This evaluation was necessary in order to meet the requirements of the Heritage 

Conservation Act (2010). All work was carried out in consultation with ASB and SIM Corp.  

 A pedestrian survey AIA for this project was completed in May 2019 by Colbr. A total of 4 

Terraces (flat, elevated areas on current or paleo shorelines) were observed in the field and verified by 

LiDAR and predictive modelling. Recommendations consist of ~130 test pits (TPs); 50 in the 5m grid and 

80 in the 10m grid, within the Project Development Area (PDA) as well as two 1m X 1m units to be 

placed in the identified historic foundation. Near the historic foundation is a possible old aggregate 

quarry which is visible on both LiDAR and historic GNB aerial photos. Littoral surveying was conducted 

for archaeological resources and neither Pre-contact artifacts were found nor any Historic artifacts of 

cultural significance (one water-rolled ceramic fragment). Evidence of significant grading, roadway 

construction and well drilling were evident within the PDA prior to the AIA. Additionally, an old roadway 

from Champlain Road into the Southeast corner of the PID was evident. The PDA is located 

approximately 2.5kms northeast of Isle St. Croix, an International Historic Site of earliest French 

occupation dating to 1604. 

 Colbr Consulting, Inc. recommends an additional AIA prior to construction (ie. sub-surface 

testing and excavation) to determine the presence/absence of archaeological resources on the four 

Terraces and to determine the significance of the foundation. Only areas impacted by 

construction/development will require systematic sub-surface testing. The historic foundation will 

require two 1m X 1m units to determine its significance and it will be registered on the Maritime 
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Archaeological Resource Index (MARI). Despite the high archaeological potential of the area, no 

significant cultural resources were encountered on the surface during the AIA except the foundation and 

associated quarry.  

Introduction 
 

This report describes a pedestrian survey AIA completed for the Sweeney International Marine 

Corp. s (SIM Corp.) proposed construction of a Post-Smolt Production Facility and associated Water 

Supply Source Assessment (hereafter WSSA) Environmental Impact Assessment (EIA) for Kelly Cove 

Salmon Ltd. The proposed project location lies solely on PID 15166184 which is located in the Champlain 

Industrial Park, in Bayside, Charlotte County, New Brunswick on the St. Croix River Watershed (Figures 1, 

2 and 3). The PDA is located approximately 2.5kms northeast of Isle St. Croix, an International Historic 

Site of earliest French occupation dating to 1604. This evaluation is necessary in order to meet the 

requirements of the Heritage Conservation Act.  

Results of the pedestrian survey identified the requirement for archaeological sub-surface 

testing for areas of high/medium-potential within the PDA along current and paleo-shorelines as well as 

significance determination of a historic foundation and recommendations for future work is provided. 

All of the work was completed by Chelsea Colwell-Pasch, M.M.A., R.P.A. (Senior Archaeologist and 

Project Manager) and Josh Cummings (Archaeological Field Technician) of Colbr Consulting Inc., on May 

13, 2019 under Archaeological Field Research Permit (AFRP) No. 2019NB10.  All field methods and 

procedures followed the Guidelines (Archaeological Services 2012). 

Proposed Project 
 

SIM Corp. is proposing construction the construction of the Water Supply Source Assessment 

(hereafter WSSA) Environmental Impact Assessment (EIA) for Kelly Cove Salmon Ltd. The proposed 

project location lies solely on PID 15166184 which is located in the Champlain Industrial Park, in Bayside, 

Charlotte County, New Brunswick (Figures 1, 2 and 3). There are five drill target locations within the PDA 

with the purpose to develop a post-smolt production facility; however, the well s and associated 

roadways were in place prior to the AIA. The project area is on the eastern shore of the St. Croix River 

Watershed. The preliminary assessment was conducted on May 13, 2019 by Chelsea Colwell-Pasch 

(Senior Archaeologist and Project Manager), Colbr Consulting Inc. under Archaeological Field Research 
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Permit (AFRP) No. 2019NB10. The pedestrian walkover identified 4 Terraces on current or paleo-

shorelines with high/medium archaeological potential within the PDA as well as a possible old quarry 

(Figure 17), a historic foundation (Figure 14), a depression (Figure 15) and an old roadway (Figure 12). 

Note: if the plans provided by SIM Corp. after the AIA are outside of the assessed areas then the new 

area will have to be subject to another AIA prior to beginning construction. 

Project Area 
 

 Physical Description 
 

The project is in the Champlain Industrial Park, in Bayside, Charlotte County, New Brunswick, 23 

km southeast of the town of St. Stephen, NB and 8km north of St. Andrews, NB on the western coast of 

the St. Andrews Peninsula. The Project Site is bordered by Champlain Drive off Route 127 to the east, 

partially forested land and Chamcook No 3 Road to the south, and the St. Croix River Basin/Watershed 

of the Passamaquoddy Bay to the west. To the north is the Bayside Marine Terminal. 

Geographic Coordinates:  

67°8'8.01"W 

The PDA falls within the Valley Lowlands Ecoregions (Ecoregion 5) and, within this ecoregion, the 

Magaguadavic Ecodistrict (Ecodistrict 5.11). The VLE is the largest ecoregion in New Brunswick and 

consists of a varied and diverse landscape (Zelazny, 2007). The varied landscape is reflective in the 

regions varied geology as well. Bedrock in the vicinity of the Project Site is Cambrian to Ordovician age 

gray/black shale and siltstone of the Calais Formation. A fault runs north-west near the western 

boundary of the Project Site. Beyond the fault (western edge of the PDA) the bedrock consists of 

Cambrian to Ordovician age wacke and shale of the Woodland Formation (FB Environmental 2008).  

Located within the south-eastern portion of the St. Croix River Watershed, the PDA consists of 

forest cover. Furthermore, given that the PDA is adjacent to Passamaquoddy Bay, it has some 

characteristic of tidal flats, including mud and rocky areas (FB Environmental 2008). This area is 

considered High Potential and the GNB LiDAR (Figure 4) ASB predictive model (Figure 5) indicates a 

relatively flat area or slightly sloped with an elevation of ~30m ASL within the project area, confirming 

the observed Paleo-shorelines (Figures 8  11) and heightening archaeological potential thus requiring 

testing (Figure 6).  
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       Past and Present Land Use  
 

The pre-contact archaeological record along the St. Croix River Basin is abundant and the entire 

Bay of Fundy coastal area is famously known for its significant Paleo-Indian sites (~13,000-10,600 years 

old) on Paleo-shorelines and indigenous shell midden sites. The area of the PDA falls within the 

traditional Maliseet and Passamaquoddy lands. Charlotte County was one of the eight original counties 

created when New Brunswick was established settled by Europeans in 1784. Bayside is located across a 

straight from historically significant Saint Croix Island, an International Historic Site protected by Parks 

Canada and the National Parks Service, and also near Lake Chamcook. Saint Croix Island is the site of 

Pierre Dugua's first attempt at settlement in North America, which led to the establishment of 

permanent colonies of Acadie and New France (Parks Canada 2019). It dates to 1604 (Figure 7) 

historically but was used by the Passamaquoddy to store food from mainland predators prior. The 

Bayside area relied on shipbuilding and fishing historically. 

The Bayside Marine Terminal, located ~500m to the north along the shoreline, has two berths 

and mainly exports gypsum, a by-product of the exhaust scrubber of the nearby Emera natural gas 

combustion power plant, and potatoes. 

There are no archaeological sites within a one-kilometer radius of the project area, per the 

predictive model provided by NB ASB (Figure 5

Brunswick Register of Historic Places databases showed no registered historic places within the 

immediate area of the PDA except St. Croix Island as previously stated (Figure 7). Additional 

documentary research completed to confirm the presence/absence of archaeological and built heritage 

resources within the project area shows the possibility of an aggregate quarry within Terrace 3 (Figure 

17), a historic foundation (Figure 14), a depression (Figure 15) and an old roadway (Figure 12).  

 

 

METHODOLOGY 
 

 Documentary research was previously undertaken by Colbr Consulting, Inc. in 2019 for the 

Archaeological Field Research Permit (AFRP) application. The preliminary research provided an 

evaluative framework for any new archaeological resources. Documentary research has included a 
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review of the following sources: Project maps and plans provided by SIM Corp.; the New Brunswick 

Historic Places Database (online); the Canadian Register of Historic Places (online); and the National 

Archives of Canada (online); Geo NB LiDAR Data Base (online); Geo NB Aerial Photographs (Hugh John 

Flemming Center  Fredericton); New Brunswick Museum Archives (online).  Archaeological predictive 

modeling was provided by ASB (Figure 5).  Predictive modelling evaluates existing conditions such as 

archaeological sites, geographic, and geologic conditions in New Brunswick and ranks areas as having 

The model generally concludes that areas within 

80m of a current or ancient watercourses and areas that are flat and elevated have a higher propensity 

for Pre-contact sites being found. Currently only desktop studies increase the likelihood of predicting 

historical sites. 

Documentary research that has been undertaken on the project area did not reveal any 

archaeological resources within the PDA, but predictive modeling, LiDAR, and the walkover identified 

several locations, containing elevated potential for archaeological resources on either contemporary 

watercourses or ancient shorelines as well as historic features such as foundations, quarry s and old 

roadways.    

Preliminary Field Investigation 
  

 The areas within the PDA to be tested (Figure 6) were identified during a pedestrian survey 

conducted by Colbr Consulting, Inc. on May 13, 2019. A total of 4 areas (Terraces), consisting of 130 

shovel-test-pits were identified as high/medium potential (Figures 8 - 11) as well as a historic foundation 

of unknown significance (Figure 14) and associated quarry (Figure 17), an old roadway (Figure 12) and a 

depression (Figure 15). The survey was completed in one day by two Colbr staff members and numerous 

photographs, GPS waypoints, and observations were made in the field as well as a GPS track log of the 

survey (Figure 6). Field notes were taken during the survey about observations in the field and 

recommendations are based on a combination of desk-based research and field observations. 

FINDINGS 
 

 Littoral Zone (cover Figure): A pedestrian survey of the littoral zone of the PDA revealed the lack 

of access to the watershed from the PDA (located ~10m below Terrace 1 of the PDA). Access to the 
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shore had to be made from the neighboring PID to the South. Nothing of cultural significance was found 

and one piece of undiagnostic water-rolled white-refined-earthenware was recovered (Figure 13). 

Terrace 1 (Figure 8): Located at the top of the  cliff approximately 10m above sea 

level with no access to the St. Croix watershed within the PDA. This terrace is possibly a paleo-shoreline 

and has a high archaeological potential. Well drilling and deposition of gravel from the adjacent Well No. 

1 roadway may have resulted in disturbance to the terrace. During the pedestrian survey, the terrace 

perimeter had sediment fence along the cliff and the Terrace was delineated via the use of a handheld 

Garmin GPS. A total of 15 test-pits were proposed on a 5m grid.  

Terrace 2 (Figure 9): This area is located behind Well No. 2 built-up roadway and the 

neighboring PID to the south. It is ~5m above Terrace 1. This terrace is possibly a Holocene shoreline and 

has a high archaeological potential. Well drilling and deposition of gravel from the adjacent Well No. 2 

roadway may have resulted in disturbance to the terrace. During the pedestrian survey, the terrace 

perimeter was delineated via the use of a handheld Garmin GPS. A total of 35 test-pits were proposed 

on a 5m grid. 

Terrace 3 (Figure 10): The relatively flat terrace is located between Well No. 2 Roadway and the 

roadway to Well No. 4. It rests at 10m above Terrace 1. This terrace is possibly a Holocene/Pliestocene 

shoreline and has a high archaeological potential. Tree-clearing, well drilling and deposition of gravel 

from the adjacent Well No. 2 and 4 roadways have resulted in disturbance to the terrace (Figure 16). 

The berm along the roadways shows glacial till as archaeological bottom in this Terrace. There is an old 

Quarry (Figure 17), a historic foundation (Figure 14) and a suspect depression (Figure 15) within this test 

area. During the pedestrian survey, the terrace perimeter was delineated via the use of a handheld 

Garmin GPS. A total of 50 test-pits were proposed on a 10m grid. 

Terrace 4 (Figure 11): This Terrace is located between Well No. 4 and Well No. 5 (on Champlain 

Road). It rests at ~15m above Terrace 1. This terrace is possibly a Pliestocene shoreline and has a high 

archaeological potential. The vicinity is within a wooded area, though some disturbance is evident near 

the wells and their associated roadways as well as along an old roadway near Champlain Road (Figure 

12). Sediment along the old roadway shows evidence of sand matrix close to surface. During the 

pedestrian survey, the terrace perimeter was delineated via the use of a handheld Garmin GPS. A total 

of 30 test-pits were proposed on a 10m grid. 
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RESOURCE SIGNIFICANCE AND INTEGRITY VALUE 
 

No significant archaeological material was identified within the 3 of the 4 terraces of the Subject 

Property. A historic foundation of unknown significance was identified near an old quarry in Terrace 3. 

The proximity to Isle St. Croix, the paleo-shorelines and the foundation and quarry all suggest sub-

surface testing is required for the proposed project. Excavation of the historic foundation is also 

required to determine significance value which will then dictate management and protection measures. 

IMPACT IDENTIFICATION AND ASSESSMENT 
 

Prior to the sub-surface testing phase of this AIA, the primary focus was to determine the impact 

construction would have on any archaeological resources within the PDA. As a result of the pedestrian 

survey, sub-surface testing of four terraces and excavation of the historic foundation is recommended. 

Based on the findings of the archaeological survey, the proposed project will potentially impact 

significant archaeological sites and/or materials. 

CONCLUSION AND RECOMMENDATIONS 
 

Areas of elevated archaeological potential were identified along four terraces within the PDA 

during a preliminary field investigation in 2019.  Sub-surface testing is recommended along the current 

and paleo-shorelines. A total of 130 TPs are recommended,; however, only areas impacted further by 

construction will require testing. A Historic foundation within the PDA will require two 1m X 1m 

excavation units to determine its significance prior to being registered on a MARI form. A Site Alteration 

Permit (SAP) may be required for all future work at the site based on the results of the excavation.  No 

Pre-contact archaeological material was identified during the survey. Additional archaeological 

assessment is required to determine the presence/absence of archaeological resources prior to 

construction. If at any time during project construction archaeological material is found, all ground 

disturbance must cease and ASB must contacted immediately. If plans or scope of work fall outside the 

assessed survey area, than an additional AIA may be required prior to development. 
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Figure 1: SIM Corp. plans of the PDA location in Charlotte County, New Brunswick {SIM Corp. 2019). 
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 Figure 2: Project Plan Aerial Image Overlay showing drilling targets for 5 proposed well locations. 
(Google Earth 2019; Adapted by C. Colwell-Pasch 2019).  
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Figure 4: GNB open source LiDAR of the PDA depicting the pa leo-shorelines (blue), an old road (green), 

o ld possible quarry (yellow) and possible historic foundations (red) (GeoNB 2019: 

hi llshade_dtm_lm_utm19_e_14_100; Adapted by C. Colwell-Pasch 2019). 
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Figure 5: Predictive model of the PDA, circled in red; note the gradual slope (yellow) up tow rads the 

road from the shores cliff line and terraces (in w hite) (Provided by ASB 2019). 
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Bayside Smolt Factory 

Figure 6: Aerial map with pedestrian survey GPS track log (Blue), noting Terraces 1-4 and the four test 

pit polygons and two historic foundations (one waypoint marked DEPRESSIONl) (Google Earth 2019; 

Modified by C. Colwell-Pasch 2019). 
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Figure 7: St. Croix Island as charted by Samuel de Champlain in 1607 (BNF 2019). 
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Figure 8: Terrace 1 along the top of the shoreline cliff; facing South (C. Colwell-Pasch 2019). 

 

Figure 9: Terrace 2 just below Well No. 2  up road; facing South. Note stream and neighbors 
cleared PID (C. Colwell-Pasch 2019). 

 

Figure 10: Terrace 3 between Well No. 2 fway up the PID from the shore 
to the road; facing North (C. Colwell-Pasch 2019). 
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Figure 11: Terrace 4 along the top of the PID near Champlain Road; facing East (C. Colwell-Pasch 2019). 

 

 

Figure 12: An old, overgrown road off Champlain Road into the Southeast corner of the PID; facing 
Northwest (C. Colwell-Pasch 2019). 
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Figure 13: A piece of water-rolled white-refined-earthenware found along the littoral zone of the survey 
(C. Colwell-Pasch 2019). 

 

 

Figure 14: An historic stone foundation ~7m wide by 12m long found in Terrace 3; facing Northeast (C. 
Colwell-Pasch 2019). 
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Figure 15: A depression in the wet area near Terraces 3 and 4 that filled with water and may possibly be 
another foundation; facing East (C. Colwell-Pasch 2019). 

 

 

 

Figure 16: Berms from the creation of a network of roadways through the PID to associated Wells show 
glacial till as archaeological bottom on Terrace 3; sand is evident in Terrace 4 (C. Colwell-Pasch 2019). 



Figure 17: Possible old quarry in Terrace 3 of the PDA along the southern property line; facing 

Northwest (C. Colwell-Pasch 2019). 

Figure 18: Historic GNB aerial photograph of the PDA in 1951 depicting a possible quarry (red), o ld road 

(green) and foundation area (blue) (GNB 2019: 1951-2252-213; Adapted by C. Colw ell-Pasch 2019). 
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1.0 EXECUTIVE SUMMARY 
Colbr Consulting Inc. (Colbr) conducted an archaeological preliminary survey and subsequent 
archaeological sub-surface testing as part of an Archaeological Impact Assessment (AIA) for Sweeney 
International Marine Corp. (SIM Corp.) on behalf of Kelly Cove Salmon Ltd. (hereafter the Proponent) for 
the prospection and possible installation of seven new well heads for their proposed Post-Smolt Facility 
in the Champlain Industrial Park in Bayside, Charlotte County, New Brunswick (hereafter referred to as 
the Project Area or PDA) (Appendix A: Project Plans Parts I-III; Appendix B: Figures 1 and 2). The purpose 
of the AIA is to determine if archaeological or heritage resources fall within the PDA and will be uncovered 
and/or impacted during construction. This AIA was conducted in compliance with Heritage and 
Archaeology and Heritage Branch (AHB), Department of Tourism, Heritage, and Culture standards and 
followed The Guidelines and Procedures for Conducting Professional Archaeological Assessments in New 
Brunswick (AHB 2012). All fieldwork was completed by Chelsea Colwell-Pasch, RPA (Senior Archaeologist 
and Project Manager) and Vanessa P. Sullivan, RPA (Archaeologist and Project Manager) of Colbr under 
Archaeological Field Research Permit (AFRP) No. 2021NB049 and 2021NB050 in consultation with AHB, 
SIM Corp., and the Proponent. 

Colbr was contracted to conduct an Archaeological Impact Assessment (AIA) preliminary survey on PID 
01235522 off Chamcook No. 3 Road to assess the potential for archaeological resources to fall within the 
proposed footprint for seven new well heads and associated infrastructure required to supply the 
proposed Post-Smolt Facility to be constructed in the Champlain Industrial Park on PID 15166184
approximately 1-kilometer southwest of the PDA. The scope of work increased during the 2021 field 
season after the initial preliminary survey, so  Based on 
the preliminary survey conducted by Colbr Archaeologist Vanessa P. Sullivan on June 29th, 2021, 
archaeological testing was recommended prior to installation of five of the seven well heads and access 
roads (Block 1). Testing of the identified areas (Block 1) was conducted by Colbr crew on July 31st, 2021,
resulting in no significant archaeological resources encountered within the 65 excavated test pits. The 
well pads were omitted during this phase of testing so approximately 31 test pits are left to conduct at 
PID1235522 if it is to be developed further. Colbr was then asked by the proponent in August 2021 to test 
areas previously surveyed in 2019 by Colbr so they could drill additional well heads on 50% of Terrace 2 
on PID 15166184 (Block 2). Based on the findings from previous archaeological investigations by Colbr in 
May 2019 on PID 15166184, further archaeological impact assessments were recommended for all 
construction footprints within the Project Areas as significant archaeological resources could be impacted
(Colwell-Pasch 2019). A total of 29 test pits were excavated on the western half of previously identified 
Terrace 2 on September 1st, 2021. No significant cultural material was observed or recovered during the 
AIA. Finally, Colbr was asked to complete the remainder of Terrace 2 and all of Terrace 1 on PID 15166184
in October 2021 (Block 3). A total of 15 test pits were completed on October 14th, 2021, and again nothing 
significant observed or recorded. PID 15166184 has an additional two terraces that require archaeological 
testing prior to construction (about 130 test pits) and a historic brick foundation found in 2019 requires 
two excavation units (1m X 1m) to determine significance. Should any additional ground disturbance be 
required within the PDA in the future, additional AIA work will be required including, but not limited to 
additional preliminary survey, additional archaeological monitoring, and/or sub-surface testing. 
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2.0 INTRODUCTION 
Sweeney International Marine Corp. (SIM Corp.) on behalf of Kelly Cove Salmon Ltd. (hereafter the 
Proponent) is proposing the prospection and possible installation of seven new well heads for their 
proposed Post-Smolt Facility in the Champlain Industrial Park in Bayside, Charlotte County, New Brunswick 
(hereafter referred to as the Project Area or PDA). 
Environmental Impact Assessment Regulation (Regulation 87-83) of the Clean Environment Act (R.S.N.B. 
1973, c. C-6). As part of an Environmental Impact Assessment (EIA), Regulation 87-83 mandates that 
archaeological resources be considered. A Project Area's potential to contain significant archaeological 
resources is assessed by preparing and reviewing an AIA. Protocols for the AIA are outlined in the New 
Brunswick Government, Archaeology and Heritage Branch  (AHB) 2012 Guidelines and Procedures for 
Conducting Professional Archaeological Assessments in New Brunswick (Archaeological Guidelines). Per 
the Archaeological Guidelines, an AIA is to be completed by a qualified archaeologist and, in adherence 
to the New Brunswick Heritage Conservation Act (2010), all individuals conducting archaeological field 
research must hold an Archaeological Field Research P

 

Colbr Consulting Inc. (Colbr) conducted an archaeological preliminary investigation as part of an AIA 
completed for SIM Corp., on behalf of the Proponent, who has proposed the prospection and possible 
installation of seven new well heads for their proposed Post-Smolt Facility in the Champlain Industrial 
Park in Bayside, Charlotte County, New Brunswick (Appendix A: Project Plans Parts I-III; Appendix B: 
Figures 1 and 2). The scope of work increased during the 2021 field season after the initial preliminary 
survey due to water requirements and prospection efforts, so Colbr broke the subsequent work into three 

ginal AIA PID 01235522 off Chamcook No. 3 Road and two of which occurred 
on PID 15166184 which was assessed by Colbr in May 2019. The purpose of these AIAs is to determine if 
archaeological or heritage resources are present within the PDAs and would be negatively impacted by 
construction and Operations, Maintenance, and Rehabilitation activities (OMR). The following report 
outlines the findings from the archaeological preliminary investigation of PID 1235522 and subsequent 
partial testing and partial testing of PID 15166184 based on 2019 recommendations of the proposed 
disturbance area (PDA) and includes recommendations for future work. All fieldwork was completed by 
Chelsea Colwell-Pasch, RPA (Senior Archaeologist) and Vanessa P. Sullivan, RPA (Archaeologist) of Colbr 
between June 29th and October 14th, 2021, under Archaeological Field Research Permit (AFRP) No. 
2021NB049 and 2021NB050.  All field methods and procedures followed the Archaeological Guidelines
(AHB 2012). 
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3.0 PROPOSED PROJECT 

3.1 Physical Description of Project Area 

The project is in the Champlain Industrial Park, in Bayside, Charlotte County, NB, about 23-kilometers 
southeast of the Town of St. Stephen, NB and 8-kilometers north of St. Andrews, NB on the western coast 
of the St. Andrews Peninsula along the St. Croix River terminus into Passamaquoddy Bay (Appendix B: 
Figures 1 and 2). Furthermore, the Project Area is split along two locations within the Industrial Park with 
Block 1 AIA work located on PID 1235522, which is along Chamcook No. 3 Road, and Blocks 2 & 3 AIA work 
located on PID 15166184 off Champlain Drive (Appendix A: Project Plans Parts I-III; Appendix B: Figures 
1 and 2). The PDA is located approximately 2.5-kilometers northeast of Isle St. Croix, an International 
Heritage Site of earliest French occupation in North America dating to 1604. Additionally, the PDA is 
situated in Borden block BgDs. Borden block system is used across Canada in order to geographically 
reference archaeological sites on a nation-wide grid system and has been used since 1952 (CHIN 2021). 
The major blocks (capital letters in four-letter code) in New Brunswick represent 2 degrees in latitude or 
longitude and the minor blocks (lower case) are derived by 10-minutes longitude and latitude. Each 
identified archaeological site in a block is sequentially numbered by order of registration. 

Geographic Coordinates of Block 1 PDA:   45°9'21.93" N 

67°7'14.16" W 

Geographic Coordinates of Block 2&3 PDA: 07. N 

67°8'08.01" W 

 

3.2 Project Overview 

SIM Corp., on behalf of the Proponent and in collaboration with Sorenson Engineering, is proposing to 
prospect for water as part of a Water Supply Source Assessment EIA for the Proponents proposed Post-
Smolt Facility to be constructed in the Champlain Industrial Park in Bayside, Charlotte County, New 
Brunswick (Appendix A: Project Plans - Parts I-III; Appendix B: Figures 1 and 2). Colbr was contracted to 
conduct an AIA preliminary survey on PID 1235522 off Chamcook No. 3 Road to assess the potential for 
archaeological resources to fall within the proposed footprint for seven new well heads and associated 
infrastructure (roadways) in Spring 2021. The PDA for the seven well prospection activities have been 
provided by Sorenson Engineering (Appendix A: Project Plans  Part I and II). As a result of the preliminary 
survey conducted by Colbr in June 2021, testing for five of the seven well locations and associated 
infrastructure was recommended, known as Block 1 of testing for this project (Appendix B: Figure 3). Due 
to the unknown success of well prospection, the Proponent requested to test only the areas to be 
impacted (well head locations and tree clearance for roadway footprints) with the idea that, should these 
wells be successful, the additional required testing could be completed. The wellhead pads were not 
tested in 2021 and remain a requirement should the pads need to be installed. In August 2021, Colbr was 
asked if we could complete testing within an area that was surveyed by Colbr as part as a Preliminary 
Investigation AIA in May 2019 within the proposed Post-Smolt Facility property (PID 15166184), under 
AFRP No. 2019NB010, which was approximately 1-kilometer southeast of the preliminary survey location 
conducted in June (PID 1235522) (Appendix A: Project Plans  Part I-III; Appendix B: Figures 3 and 4). Colbr 
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obtained special permission from Archaeological and Heritage Services Branch (AHB) to include any 
additional testing or AIA work at PID 15166184 with the AFRPs issued for the survey and testing located 
at PID 1235522, AFRP no. 2021NB049 and 2021NB050 (Pers. Comm. Email Anne Hamilton, AHB, August 
28, 2021). The proponent wanted to drill two additional prospection wells within Terrace 1 and 2 of PID 
15166184 (Colwell-Pasch 2019). The subsequent testing occurred in two Blocks at two separate times 
based on the evolving water requirements and well flow capacity results (Block 2 and Block 3). Block 2 of 
AIA testing work for this project occurred in September 2021 when the western portion of Terrace 2 was 
tested, and Block 3 occurred in mid-October 2021 when the remainder of Terrace 2 and all of Terrace 1 
were tested. 

The testing boundaries for this project have been provided by Sorenson Engineering and/or SIM Corp.
(Appendix A: Project Plans Part I-III). Based on the findings from previous archaeological investigations 
in May 2019 (Colwell-Pasch 2019) and June 2021 and the three Blocks of sub-surface archaeological 
testing by Colbr in July, September and October 2019, further archaeological testing and mitigation are 
still outstanding and recommended for all excavation within the Project Areas not tested to date within 
the surveyed high potential areas within both PDAs as significant archaeological resources could be 
impacted during well prospection, construction and/or OMR activities. As such, Colbr completed 
archaeological preliminary investigations within the Project Areas in 2019 and 2021 to determine
archaeological potential and conducted sub-surface archaeological testing within three Blocks of work for 
this project to determine the presence/absence of archaeological resources within the PDA in areas where 
imminent ground disturbance was proposed. Additional testing and mitigation of a brick foundation are 
required prior to the entire project being cleared for final construction phases. All field procedures and 
methodologies followed Guidelines and Procedures for Conducting Professional Archaeological 
Assessments in New Brunswick  
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4.0 METHODS 

4.1 Documentary Research 

Documentary research was undertaken by Chelsea Colwell-Pasch, M.M.A, RPA and Vanessa P. Sullivan, 
M.A., RPA in May and June 2021, built upon work completed by Colbr in May 2019 (Colwell-Pasch 2019). 
Documentary research included a review of the following sources: Project maps and plans provided by 
SIM Corp., the Proponent, and Sorenson Engineering; AHB files including the Borden Map file, 
Archaeological Projects Manuscripts, the New Brunswick Archaeological file; Historic Maps on file with 
the Historic Places Section; the New Brunswick Historic Places Database (online); the Canadian Register 
of Historic Places (online); The New Brunswick Register of Heritage Places (online); the National Archives 
of Canada (online); the New Brunswick Museum Archives (online); the Provincial Archives of New 
Brunswick (online); historic aerial photography (on file with the Department of Natural Resources); and 
LiDAR imagery from the Government of New Brunswick (GNB 2018; Appendix B: Figure 5 and 6).
Archaeological predictive modeling was provided by AHB (Appendix B: Figure 3 and 4).  Predictive 
modelling evaluates existing conditions such as archaeological sites, geographic, and geologic conditions 

 archaeological potential. The 
model generally concludes that areas within 80-meters of a current or ancient watercourses and areas 
that are flat and elevated have a higher propensity for precontact sites being found. Currently only 
desktop studies increase the likelihood of predicting historical sites. 

 

4.2 Past AIA Investigations 

The May 2019 preliminary field investigation (AFRP No. 2019NB010) included Colbr Senior Archaeologist, 
Chelsea Colwell-Pasch, RPA and an archaeological field technician, walking over the original PDA (PID 
15166184) and assessing the potential through a synthesis of data provided by AHB (predictive model, 
registered sites, etc.), landscape and sediment observations, local known and built heritage, nearby 
archaeological sites, known indigenous land usage, prior known or observed development in the PDA, 
artifact or feature observations in the PDA, and general precontact or historical heritage significance. 
Colbr determined that the area was of high/medium archaeological potential being within 80-meters of 
two watercourses, on multiple elevated terraces, probable paleoshoreline and/or Holocene shoreline 
(Colwell-Pasch 2019). The areas within the proposed PDA identified by Colbr requiring archaeological 
testing were identified as four Terraces of high/medium potential. Each at separate elevations, consisting 
of ~130 test pits recommended for clearance; as well as a historic brick foundation of unknown 
significance (exploratory mitigation recommended to determine significance as early French foundations 
were made of brick and Isle St. Croix is only 2.5-kilometers down river from the PDA)  a possible associated 
quarry, a possible old roadway and a possible depression (Colwell-Pasch 2019). Further description of the 
prior investigation can be found in the final AIA report on file with AHB (Colwell-Pasch 2019; Appendix B: 
Figure 7). Specific recommendations for each Terrace are included from Colwell-Pasch 2019 below: 

4.2.1 Terrace 1 Recommendations:  

-meters above sea level with no access to the 
St. Croix watershed within the PDA (Appendix B: Figures 1, 2, and 7). This terrace is possibly a 
paleoshoreline and has high archaeological potential (Appendix B: Figures 3 and 5). Well drilling and 
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deposition of gravel from the adjacent Well No. 1 roadway may have resulted in disturbance to the terrace
(Appendix C: Photo 1). During the pedestrian survey, the terrace perimeter had sediment fence along the 
cliff and the Terrace was delineated via the use of a handheld Garmin GPS. A total of 15 test pits were 
recommended for this Terrace on a 5-meters grid. 

4.2.2 Terrace 2 Recommendations:  

This area is located behind Well No. 2 built-up roadway and the neighboring PID to the south (Appendix 
B: Figure 7). It is ~5-meters elevation above Terrace 1. This terrace is possibly a Holocene shoreline and 
therefore has a high archaeological potential (Appendix B: Figures 3 and 5). Well drilling and deposition 
of gravel from the adjacent Well No. 2 roadway may have resulted in disturbance to the terrace (Appendix 
C: Photo 2). During the pedestrian survey, the terrace perimeter was delineated via the use of a handheld 
Garmin GPS. A total of 35 test pits were recommended for this Terrace on a 5-meter grid. 

4.2.3 Terrace 3 Recommendations:  

The relatively flat terrace is located between Well No. 2 Roadway and the roadway to Well No. 4 (Appendix 
B: Figure 7). It rests at 10-meter above Terrace 1. This terrace is possibly a Holocene/Pleistocene shoreline 
and has medium archaeological potential (Appendix B: Figures 3 and 5). Tree-clearing, well drilling and 
deposition of gravel from the adjacent Well No. 2 and four roadways have resulted in disturbance to the 
terrace (Appendix C: Photo 3). 

The berm along the roadways shows glacial till as archaeological bottom in this terrace. There is a possible
old Quarry, a historic brick foundation (Appendix C: Photo 4) and a suspect depression within this 
proposed test area. During the pedestrian survey, the terrace perimeter was delineated via the use of a 
handheld Garmin GPS. A total of 50 test pits were recommended for this Terrace on a 10-meter grid.

4.2.4 Terrace 4 Recommendations:  

This Terrace is located between Well No. 4 and Well No. 5 (on Champlain Road). It rests at ~15-meter
above Terrace 1 (Appendix B: Figure 7). This terrace is possibly a Pleistocene shoreline and has medium
archaeological potential (Appendix B: Figures 3 and 5). The vicinity is within a wooded area, though some 
disturbance is evident near the wells and their associated roadways as well as along an old roadway near 
Champlain Road. Sediment along the old roadway shows evidence of sand matrix close to surface
(Appendix C: Photo 5). During the pedestrian survey, the terrace perimeter was delineated via the use of 
a handheld Garmin GPS. A total of 30 test pits were recommended for this Terrace on a 10-meter grid.

 

4.3 2021 Preliminary Investigation 

A preliminary investigation was required for the PDA to determine if there was any evidence of cultural 
material or increased potential for significant cultural material to be within the PDA based on a desk-
based study of the area and a pedestrian survey of the PDA. The PDA was assessed for surficial artifacts,
features, architecture, or landforms, and areas of elevated archaeological potential identified on the 
predictive model were ground-truthed. All areas surveyed were recorded with a camera, and a GPS 
tracklog and field notes were completed with observations and recommendations. Colbr consulted with 
AHB to determine the appropriate requirements and recommendations upon completion of the 
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archaeological investigation of the PDA. All field procedures and methodologies will follow the Guidelines 
and Procedures for Conducting Professional Archaeological Assessments in New Brunswick (AHB 2012).

 

4.4 Archaeological Sub-surface Testing 

A preliminary investigation was required for the PDA to determine if there was any evidence of cultural 
material or increased potential for significant cultural material to be within the PDA based on a desk-
based study of the area and a pedestrian survey of the PDA. The results of the preliminary investigation, 
conducted by Colbr, determined that the PDA for five new wells and associated infrastructure were
testable and was high potential being on a paleoshoreline, in proximity to a watercourse, being flat, level 
and dry terrain with lack of known or observed prior ground disturbance. All areas surveyed and tested 
were recorded with a camera, GPS tracklog/waypoints, and field notes were completed with observations 
and results. Due to the high archaeological potential of the Project Areas tested over three Blocks of work 
in 2021, a 5-meter grid was used. Test pits are 50-centimeter by 50-centimeter square and excavated by 
shovel to archaeological bottom. All sediment excavated from the test pit is manually screened and 

profile was recorded and drawn on a Standardized Test Pit (STP) form then the test pit was backfilled with 
the screened material. Colbr consulted with AHB to determine the appropriate requirements and 
recommendations upon completion of the archaeological investigation of the PDA. All field procedures 
and methodologies will follow the Guidelines and Procedures for Conducting Professional Archaeological 
Assessments in New Brunswick (AHB 2012). 

 

4.5 Artifact Analysis 

All cultural objects were collected during sub-surface testing so significance could be determined, if any, 
within the Colbr laboratory post-fieldwork. All cultural materials were identified as object types (if 
possible), assessed for heritage significance, material of composition, culture history period of association, 
seriation or date range, mode of manufacturing/production, name of manufacturer, associated artifacts, 
and any other observable or obtainable provenience information associated with the item. All item data 
is recorded on the metric system by an archaeological field technician under guidance and supervision of 
a Colbr archaeologist. Every item is washed or dry brushed (artifact type dependent), weighed on a 
scientific digital laboratory scale (within two significant figures), metrics taken with digital calipers (length, 
width, thickness, height), photographed (every side and/or diagnostic trait), and assigned a Colbr Project 
specific catalog number and recorded on the Colbr Project Catalog. Colbr archaeologists then assess the 
significance of all recovered and identified items to create an accession (curation) and deaccession catalog 
based on the significance assessment. All accessed items are surrendered upon completion of the AFRP 
(along with the required final report, closing the permit) to AHB for curation along with a copy of the Colbr 
Catalog (all items recovered); a Curation Letter explaining the project, number of items and project 
specifics; a Curation Catalog (only accessed items for curation to AHB); and a copy of the Deaccession 
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4.6 Community Engagement & Outreach 

Colbr is committed to community engagement and outreach. Colbr would like to acknowledge, honour, 
and pay respects to the traditional owners and custodians of the ancestral unceded land on which the AIA 
took place. New Brunswick is the traditional territory of the W last kewiyik (Wolastoqey)

Crown in 1726. The treaties did not deal with surrender of lands and resources but in fact recognized First 
 The 

PDA specifically lies in traditional Peskotomuhkati territory. Colbr makes every attempt to contact the 
closest First Nations community, if an indigenous overseeing body is not specifically involved in the 
project, to ask for input specific to the indigenous use and knowledge of the general project area. Colbr is 
committed to continuous methodological improvements and inclusivity is a key component to this 
growth. 
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5.0 Documentary Research 

5.1 Environmental Overview 

The PDA falls within the Northern Forests ecological region of North America and the Atlantic Maritime 
(Acadian Forest) terrestrial ecozone of Canada (Zelazny 2007: 72). New Brunswick falls within the 
temperate broad-leaved forest category; however, it has many boreal forest elements like the 
prominence of fir and spruce species (Zelazny 2007: 72). The Appalachian Mountains remained above sea 
level since the post-glacial period which resulted in a north-south migration corridor thus blending 
northern and southern flora and fauna elements in the Atlantic region (Zelazny 2007: 72).  In New 
Brunswick, the ecoregions climatic gradients are characterized based on a combination of elevation above 
sea level and proximity to the ocean.  

The PDA falls within the Valley Lowlands Ecoregions (Ecoregion 5) and, within this ecoregion, the 
Magaguadavic Ecodistrict (Ecodistrict 5.11) (Appendix B: Figure 8). The VLE is the largest ecoregion in New 
Brunswick and consists of a varied and diverse landscape (Zelazny 2007). The region lies along the 
southern coastline of New Brunswick, which contains the oldest and youngest (900- to 100-million-year-
old) rocks in the province (Zelazny 2007). The varied landscape is reflective in the regions varied geology 
as well. Bedrock in the vicinity of the Project Site is Cambrian to Ordovician age gray/black shale and 
siltstone of the Calais Formation. A fault runs north-west near the western boundary of the Project Site. 
Beyond the fault (western edge of the PDA) the bedrock consists of Cambrian to Ordovician age wacke 
and shale of the Woodland Formation (Appendix B: Figure 9; DNR 2008). Soils within the Project Area are 
a part of the Riverbank Sandy Loam association, which consists mainly of well drained sandy loam that is 
alluvial in origin (Wicklund and Langmaid 1953).  

Water sources are abundant in the region, as the Project Area lies adjacent to a dry unnamed stream on 
its eastern border. Located within the south-eastern portion of the St. Croix River Watershed, the PDA 
consists of forest cover. Furthermore, given that the PDA is adjacent to Passamaquoddy Bay, it has some 
characteristic of tidal flats, including mud and rocky areas (FB Environmental 2008). This area is considered 
High Potential and the AHB predictive model indicates a relatively flat area or slightly sloped with an 
elevation of ~30-meters ASL within the project area, indicating a possible paleoshoreline and a heightened 
archaeological potential (Appendix B: Figure 3 -6). These water sources would have made the vicinity 
attractive for Indigenous and European groups alike and heightens the archaeological sensitivity of the 
PDA. Similar nearby shorelines have yielded significant archaeological results (Suttie et al. 2013).   

 

5.2 Cultural Overview 

Archaeological evidence indicates that the first peoples to inhabit New Brunswick likely arrived during the 
Pleistocene, approximately 11,000 years before present (B.P.). Given that glaciers still covered portion of 
the New Brunswick landscape until around 10,600 years B.P., habitation following the end of the Younger 
Dryas or interstadial warm period (from 9,000 years B.P.) is more likely (Bonnichsen et al. 1985; Cwynar 
et al.1994; Seaman 2006; Suttie et al. 2013). The PDA falls within the traditional, unceded lands for 
Wolastoqey and Peskotomuhkati First Nations, who traditionally and currently inhabit the Saint John 
(Wolastoq) River Valley, Saint Croix River Valley, and the Bay of Fundy. The name Wolastoqey means 
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"people of the beautiful river'' (Rayburn 1975). The name Peskotomuhkati comes from pestomuhkatiyik, 

meaning "people of the pol lock-spearing place" {Abbe Museum 2021). 

The pre-contact archaeological record along the St. Croix River Basin is abundant and the entire Bay of 

Fundy area in Charlotte County is famously known for its significant Paleo-Indian sites (approximately 

13,000-10,600 years old) on paleoshorelines and indigenous shell midden sites (Suttie et al. 2013). One of 

the earliest recorded sites in New Brunswick, the Pennfield Pa leo-Indian site (BgDq-38) is only 39-

kilometers east of the PDA. The St. Croix River was designated as a Canadian Heritage River System in 

1991 and runs 185-kilometers long (CHRS 2021). The river was designated because of the Peskotomuhkati 

Nations more than 4000 years of know n habitation along the river, the site of the first European 

Settlement in Canada and the river's association with the 19th and 20t h century lumber industry and 

development of railways within the region (CHRS 2021). In addition to the cultural significance, the river 

also represents rare plant species, bald eagle habitat, provincially significant fossi l deposits and geological 

variation of the Atlantic region (CHRS 2021). The river is managed by the St. Croix International Waterway 

Commission {SCIWC) w hich is supported by the provincial government of New Brunswick and the state of 

Maine. 

Charlotte County was one of the eight origina l counties created when New Brunswick was established 
settled by Europeans in 1784. About 2.5-kilometers to the southwest is historically significant Isle de St. 
Croix (St. Croix Island), an Internationa l Historic Site protected by Parks Canada and the National Parks 
Serv ice. St. Croix Island is the site of Pierre Dugua's first attempt at settlement in North America north of 

Florida, which led to the establishment of permanent colonies of Acadie and New France (Parks Canada 
2019). It dates to 1604 historically but was used by the Passamaquoddy to store food from mainland 
predators prior (Appendix B: Figure 10). The Bayside area relied on shipbuilding and fishing historically. 

The Bayside Marine Terminal has t wo berths and mainly exports gypsum, a by-product of the exhaust 
scrubber of the nearby Emera natural gas combustion power plant, and potatoes. 

There are four registered archaeologica l sites w ithin a five-kilometer radius of the project area {See Table 

1 below) . Note Isle St. Croix International Historic Site is not registered with the province but protected 

federa lly {Appendix B: Figure 10). The 5-ki lometer radius also includes St. Croix Island which is a National 

and International Protected Heritage Site (Appendix B: Figures 1 and 2). A review of the Canada's Historic 

Places and New Brunswick Register of Historic Places databases showed only one registered historic place 

within 10-kilometers of the PDA (St. Croix Island not included). Pierre Dugua de Mons Habitation (c. 1604) 

is recognized as the first Acadian habitation on New Brunswick soi l w hich supplied inhabitants of St. Croix 

Island (the first permanent French settlement on North America) w ith food and water {CRHP 2021). 

Addit ional documentary research wi ll be completed to confirm the presence/ absence of archaeological 

and built heritage resources w ithin the project area. 

Table 1: Registered Archaeological Sites within 5km Radius of the PDA 

Borden No. Site Name Period Site Type 
Direction from 

PDA & Distance 

BhDs-3 
Hills Point Depression Mult i- Precontact Shell M idden Site/ Hist oric 

NW 3.48-km 
Site component Habit at ion Sit e 

BhDs-1 Oak Point Site Precont act Precontact Shell M idden Site NW 3.68-km 

@ Colbr Consult ing Inc. 14 



Borden No. Site Name Period 

BhDs-6 Sand Point Site Precontact 

2019NB010-1 St. Croix Foundation 
Historic 

(temporary) Site 

@ Colbr Consulting Inc. 
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Site Type 
Direction from 

PDA & Distance 

Precontact Shell M idden Site S 2.05-km 

Histori c General Activity Site. Historic Brick 
Within PDA 

Foundation/Habitation Site 

15 
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6.0 FINDINGS 

 

6.1 Preliminary Investigation 

The preliminary field investigation of PID 1235522 was conducted by Colbr Archaeologist Vanessa P. 
Sullivan on June 29th, 2021. The survey was to assess the locations of seven proposed new wells for the 
Post-Smolt Facility to prospect for enough water volume to run the facility (Appendix A; Project Plans 
Parts I-II; Appendix B; Figure 1, 2, 3 and 6; Appendix C: Photos 6-16). The wells in this area were Wells No. 
8-14 for the overall EIA. The project proposed to modify two existing well locations (Well No. 8 and Well 
No. 9) and construct new well sites at five other locations (Wells No. 10, 11, 12, 13, and 14). The results 
of the preliminary survey for each proposed wellhead location (and associated infrastructure) are 
explained in detail in the sections below: 

6.1.1 Well No. 8:  

Well No. 8 is located within PID 1235522 along a possible paleoshoreline which increases the 
archaeological potential (Appendix B: Figures 4 and 6). However, Well No. 8 was previously constructed 
and consists of an approximately 10-meter by 10-meter gravel fill pad (Appendix C: Photo 6). Additionally, 
the access road Right-of-Way (ROW) leading to Well No. 8 has been constructed in the recent past and 
consists of gravel fill with evidence of grading (Appendix C: Photo 7).  The project plans call for the existing 
ROW to be upgraded; however, the existing footprint is to be used (Appendix A: Project Plans  Part I). 
For this reason, no further archaeological investigation is recommended for Well No. 8.  

6.1.2 Well No. 9:  

Well No. 9 is located within the 80-meter archaeological sensitivity buffer within PID 1235522 along a 
tributary and wetland area that feeds into Chamcook Lake (Appendix B: Figure 4). Despite this, Well No. 
9 was previously constructed and consists of an approximately 10-meter by 10-meter gravel fill pad
(Appendix C: Photo 8). Additionally, the ROW leading to Well No. 9 has been constructed in the recent 
past and consists of gravel fill (Appendix C: Photo 9). The project plans call for the existing access road to 
be upgraded; however, the existing footprint is to be used (Appendix A: Project Plans  Part I). For this 
reason, no further archaeological investigation is recommended for Well No. 9.  

6.1.3 Well No. 10:  

Well No. 10 also located within the 80-meter archaeological sensitivity buffer along a tributary and 
wetland area that feeds into Chamcook Lake (Appendix B: Figure 4). The proposed well pad is located 
within an undeveloped woodland setting (Appendix C: Photo 10). The proposed access is to extend from 
the existing ROW for Well No. 9 through densely vegetated woodland (Appendix A: Project Plans  Part I). 
There were no observed prior ground disturbances and the terrain within both the pad and access areas 
was primarily level (Appendix C: Photo 10). Approximately nine test pits are recommended within the 
proposed 12-meter by 12-meter well pad and an additional 19 test pits are proposed along the 
approximately 92-meter linear ROW, for a total of 28 TPs recommended within the Well No. 10 PDA.  
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6.1.4 Well No. 11:  

Well No. 11 is located along a possible paleo-shoreline within PID 1235522 (Appendix B: Figure 3). The 
proposed well pad is located within an undeveloped woodland setting (Appendix C: Photo 11). The 
proposed access ROW is to extend approximately 84-meters beyond the Well No. 9 PDA through an 
undeveloped woodland setting (Appendix A: Project Plans  Part I). There were no observed prior ground 
disturbances within the proposed pad or access route. Approximately nine test pits are recommended 
within the proposed 12-meter by 12-meter well pad and an additional 17 test pits are proposed along the 
84-meter linear ROW, for a total of 26 test pits recommended within the Well No. 11 PDA.  

6.1.5 Well No. 12:  

Well No. 12 is also located along a possible paleo-shoreline within PID 1235522 (Appendix B: Figure 3). 
The proposed well pad is located within an undeveloped woodland setting (Appendix C: Photo 12). Some 
sloping and bedrock were present within the pad location, suggesting potentially shallow soils (Appendix 
C: Photo 13). The proposed access ROW is to extend approximately 100-meters beyond the Well No. 11 
PDA through an undeveloped woodland setting (Appendix A: Project Plans  Part I). There were no 
observed prior ground disturbances Approximately four to nine test pits are recommended within the 
proposed 12-meter by 12-meter well pad (depending on slope and bedrock) and an additional 21 test pits
are proposed along the 100-meter linear ROW, for a total of 30 test pits recommended within the Well 
No. 14 PDA.  

6.1.6 Well No. 13:  

Well No. 13 is located within an area of low archaeological potential within PID 1235522 (Appendix B: 
Figure 3). The proposed well pad is located within an undeveloped woodland setting; however, there is 
excessive slope throughout the PDA and there are no readily available water resources in the vicinity, 
making the area unattractive for use and/or settlement (Appendix C: Photo 14). The proposed access ROW
is to extend approximately 56-meters beyond the Well No. 12 PDA through an undeveloped woodland 
setting, also along sloped terrain (Appendix A: Project Plans  Part I; Appendix C: Photo 14). For these 
reasons, no further archaeological investigation is recommended for Well No. 13. 

6.1.7 Well No. 14:  

Well No. 14 is located along a possible paleo-shoreline within PID 1235522 (Appendix B: Figure 3). The 
proposed well pad is located within an undeveloped woodland setting (Appendix C: Photo 15). The 
proposed access is to extend from Chamcook No. 3 Road, northwest to the PDA (Appendix A: Project Plans 

 Part I). There is a drainage ditch that runs parallel to the road, however, outside of the drainage ditch 
there were no other observed prior ground disturbances (Appendix C: Photo 16). Approximately nine test 
pits are recommended within the proposed 12-meter by 12-meter well pad and an additional six test pits
are proposed along the 27-meter linear ROW, for a total of 15 TPs recommended within the Well No. 14 
PDA.  

 6.1.8 Underground Utilities 

Finally, the well water pipeline and the proposed underground utilities will be located within the proposed 
access ROW footprint or will be along/under the existing Chamcook No. 3 Road; therefore, the placement 
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of these utilities and pipes does not require further archaeological assessment other than what has 
already been discussed in the sections above (Appendix A: Project Plans  Part II).  

6.1.9 Preliminary Survey Conclusions 

In summary, due to proximity to a watercourse (tributary and associated wetland to Chamcook Lake), 
possibility of paleo-shorelines (Appendix B: Figure 3 and 6), observed level terrain, and lack of prior ground 
disturbance (Appendix C: Photos 6-16), Well No. 10, 11, 12, and 14 are all considered archaeologically 
sensitive and Colbr recommended that the areas should be avoided during construction, if possible. 
However, avoidance is not an option, therefore Colbr recommends sub-surface archaeological testing to 
further assess archaeological potential within the PDA. A total of 99 test pits are recommended for the 
Project Area broken down as follows:  28 test pits at Well No. 10; 26 test pits at Well No. 11; 30 test pits 
at Well No. 12; and 15 test pits at Well No. 14. 

 

6.2 Archaeological Sub-surface Testing 

A pedestrian survey as part of the preliminary investigation was conducted in May 2019 at PID 15166184 
and in June 2021 at PID 1235522. The preliminary investigation results concluded that both PIDs are 
testable and have high potential due to either their proximity to a watercourse, their location on a 
Holocene or paleoshoreline, their lack of prior ground disturbance in areas to be impacted and the 
proximity to a registered historic brick foundation (Appendix A: Project Plans  Part I-III; Appendix B: Figure 
3, 4, 7 and 13 - 14). Due to the evolving needs for this project and the results of the continuous water 
prospection to accommodate the flow rate needs of the proposed Post-Smolt Facility, the sub-surface 

were based on the results of the 2019 and 2021 preliminary investigations and the minimal ground 
disturbance needs of the proponent. Due to this testing of the minimum portions of the footprints, there 
are areas that will need to be tested should work need to continue in some areas of the project. The 
details and results of the three Blocks of testing work conducted by Colbr in 2021 are described in detail 
in the sections below. 

 6.2.1 Block 1: PID 1235522 Wells and Roadways 

The preliminary archaeological investigation, completed on June 29th, 2021 by Vanessa P. Sullivan Colbr 
Archaeologist, identified the PDA to be within an area of high archaeological potential, due to the 
undeveloped nature and level terrain of each proposed well location as well as their location along a 
paleoshoreline (Appendix B: Figure 4). As such, Colbr recommended that the area be avoided or that a 
total of 99 be completed across the PDA to further assess the presence/absence of cultural materials. 
Prior to committing to the project development, SIM Corp. planned to complete exploratory drilling of 
each of the proposed well locations. To complete the exploratory drilling, the areas along the proposed 
road network (ROW) is to be cleared (mulched) to allow equipment to access to the well locations. Given 
that there will be no disturbance of the well pads during the exploratory drilling, SIM Corp. opted to only 
complete archaeological testing in areas where the exploratory drilling would cause ground disturbance, 
with the understanding that the well pads would need to have archaeological testing completed should 
the project move forward. The sub-surface testing for the proposed exploratory well testing and drilling
at PID 1235522 began on Tuesday July 20th and was completed Wednesday July 21st, 2021. A total of 65 
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test pits were completed by Vanessa P Sullivan, RPA and the Colbr field crew within the PDA to be 
impacted. Of the 65 test pits four test pits were positive for historic cultural materials; however, none of 
the identified items were determined to be significant in nature although they do point to historic 
domestic use of the area which was confirmed on historic aerial photographs depicting farmers fields 
present within the PDA in 1945 but almost grown in again by 1976 (Appendix B: Figure 11 and 12). Three
main Project Soil Profiles were identified throughout the PDA (Project Soil Profile No. 1, No. 2 and No. 3). 
A summation of the testing that occurred at each of the four wellhead locations identified for testing and 
a brief stratigraphic analysis for each area is described below: 

6.2.1.1 Well No. 12 

A total of 21 test pits were completed along the Well No. 12 PDA (Appendix B: Figure 13). 20 test pits were 
excavated along the proposed Well No. 12 ROW and one test pit was excavated at the wellhead location 
itself. The test pit at the wellhead location was situated at the toe slope of a hillside the test pit extended 
to 34cm DBS and terminated at bedrock (Appendix C: Photo 17). The ROW itself was comprised of a 
consistent sub-surface (Project Soil Profile No. 1), with a profile of an O-horizon, over a brown silt/silty 
clay, over a yellowish brown fine silty clay, underlain by a mottled and compacted silty clay (Appendix C: 
Photo 18). The maximum test pit depth was 60-centimeters Depth Below Surface (DBS). The western end 
of the proposed access route yielded one sherd of white refined earthenware from test pit (TP) TP #18
(Appendix C: Photo 19). No significant cultural material or features were identified.  

6.2.1.2 Well No. 10 

A total of 14 test pits were completed along the Well No. 10 PDA (Appendix B: Figure 13). A total of 13 
test pits were excavated along the proposed Well No. 10 ROW and one test pit was excavated at the 
wellhead location itself. All test pits were comprised of a consistent sub-surface (Project Soil Profile No. 
1), with a profile of an O horizon, over a brown silt/silty clay, over a yellowish brown fine silty clay, 
underlain by a mottled and compacted silty clay (Appendix C: Photo 20). The maximum test pit depth was 
51-centimeters DBS. The proposed ROW had three positive test pots (TP #23, #25, and #32), which yielded 
one sherd of blue glazed ceramic (Appendix C: Photo 21), one shard of clear container glass, and two iron 
metal fragments. No significant cultural material or features were identified.  

6.2.1.3 Well No. 11 

A total of 22 test pits were completed along the Well No. 11 PDA (Appendix B: Figure 13). A total of 21 
test pits were excavated along the proposed Well No. 11 ROW and one test pit was excavated at the 
wellhead location itself. All test pits were comprised of a consistent sub-surface (Project Soil Profile No. 
1), with a profile of an O horizon, over a brown silt/silty clay, over a yellowish brown fine silty clay, 
underlain by a mottled and compacted silty clay (Appendix C: Photo 22). The maximum test pit depth was 
40-centimeters DBS. All test pits were negative and there was no significant cultural material or features 
identified.  

6.2.1.4 Well No. 14 

A total of 6 test pits were completed along the Well No. 14 PDA (Appendix B: Figure 13). A total of 5 test 
pits were excavated along the proposed Well No. 14 ROW and one test pit was excavated at the wellhead
location itself. Well No. 14 is located southwest of the other three well sites, on the southern side of the 
brook that feeds into Chamcook Lake. This area was lower in elevation and had sections with standing 
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water. The stratigraphy was varied (Project Soil Profile No. 2 and No. 3). The primary soil profile, Project 
Soil Profile No. 2. consisted of an O-Horizon, over a dark grey silt, over a mottled brown, and underlain by 
a gray silty clay. A test pit at the southern end of the ROW (TP #61) had, below the mottled stratum, a 
dark yellowish/brown sand, underlain by a dense reddish-brown clay (Appendix C: Photo 23). At the north 
end of the ROW (TP #64), below the mottled stratum, there was a dark yellowish/brown sand, over a dark 
yellowish-brown sand, underlain by a mottled sand. TP #64 was much deeper and extended to a depth of 
79- centimeters DBS (Appendix C: Photo 24). It is likely that this test pit was within a former channel
(Project Soil Profile No. 3). The maximum test pit depth within the Well No. 14 PDA was 79-centimeters
DBS. All test pits were negative and there was no significant cultural material or features identified.  

6.2.1.5 Block 1 Testing Conclusions 

In summary, five items were recovered in four positive test pits across the PID 1235522 PDA (Appendix B: 
Figure 13; Appendix D). Most of the test pits, a total of 63, were negative for any cultural materials at all. 
The identified materials are not considered culturally significant enough to impact site development or 
OMR activities although they do allude to a historic residential or domestic component to the area which 
was confirmed on historic aerial photographs depicting farmers fields present within the PDA in 1945 but 
almost grown in again by 1976 (Appendix B: Figure 11 and 12). The LiDAR derived imagery of the PDA also 
shows the remnants of the farmers field on the sub-surface of the PDA clearly (Appendix B: Figure 6). As 
such, no further archaeological investigation is recommended for the proposed access routes and the well 
center-point locations. Should the exploratory well testing and drilling result in the proposed well pad 
development for Wells No. 10, 11, 12, and 14 then further archaeological testing, in the form of 
approximately 31 test pits, is recommended.  

 

6.2.2 Block 2: PID 15166184 Western Portion of Terrace 2 

Colbr was contacted by Sorenson Engineering on behalf of the Proponent on August 25th, 2021, about 
conducting archaeological testing on the property within the Industrial Park (PID 15166184) that was 
previously assessed in 2019 by Colbr resulting in the identification of four Terraces along Holocene and/or 
paleoshorelines requiring testing prior to further development (see Colwell-Pasch 2019 for full 
assessment details). The Proponent wanted to test two additional well locations, between existing Well 
No. 1 and No. 2 on PID 15166184 which would impact undisturbed areas within Terrace 2. AHB provided 
special permission for Colbr to conduct the requested work on the existing AFRPs (AFRP No. 2021NB049 
and 2021NB050) issued for the work on PID 1235522 about 1-kilometer to the northeast (Appendix B: 
Figures 1-2). Approximately 75% of the western portion of Terrace 2 was asked to be completed for 
further exploratory well testing and drilling activities associated with the Post-Smolt Facility proposed to 
be constructed within the PID 15166184 PDA (Appendix A: Project Plans  Part III; Appendix B: Figure 7). 
Vanessa P. Sullivan and the Colbr field crew completed testing on the western portion of Terrace 2 on 
September 1st, 2021. The terrace sits just above an access ROW for existing wellheads installed pre-2019 
preliminary assessment and located to the northwest and southwest of the PDA (Appendix B: Figure 7 and 
14; Appendix C: Photo 2). The ROW itself consists of a granite riprap or fill. The testable portion of the 
terrace, however, does not show indications of fill or disturbance and consists of a densely vegetated 
mixed-growth forest (Appendix C: Photo 25). An open grassy area is in the northwestern portion of the 
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terrace PDA and a dry creek  (Appendix B: Figure 7 
and 14; Appendix C: Photo 26).   

A total of 29 test pits were completed within Terrace 2 on PID 15166184 (Appendix B: Figure 14). The 
maximum test pit depth was 53-centimeters DBS, with most test pits extending between 20 and 40-
centimeter DBS. All test pits terminated at bedrock. The typical soil profile (Project Soil Profile No. 4) 
consisted of an O-Horizon over a brown to dark grayish brown loam or sandy loam (B1), underlain by 
bedrock (Appendix C: Photo 27). Approximately a third of all test pits encountered a sandy horizon 
between the B1-Horizon and bedrock (Project Soil Profile No. 5; Appendix C: Photo 28). The only item we 
identified was a piece of rubber; as such, no significant cultural materials were identified. Based on the 
findings of the sub-surface testing of a portion of Terrace 2 at PID 15166184, Colbr recommend that no 
further archaeological investigation is needed and that the proposed project be cleared to move forward
for the exploratory well testing and drilling. Should the exploratory well testing and drilling result in the 
need for further development for any of the yet undisturbed four high to medium potential terraces 
(Appendix B: Figure 7) then further archaeological testing is recommended. Additionally, a historic brick 
foundation was identified within Terrace 3 of PID 15166184 during the 2019 preliminary investigation. 
The foundation was registered as an archaeological site (temporary site designation 2019NB010-1) and 
will require a Site Alteration Permit (SAP) prior to being disturbed directly. Colbr recommended in 2019 
that two exploratory excavation units, 1-meter by 1-meter, one within the foundation base and one 
outside the predicted doorway, be completed to determine the significance of the foundation prior to 
direct or indirect impact during development or OMR activities (Colwell-Pasch 2019). AHB provided an 
SAP exemption for the exploratory well-drilling within Terrace 2, which falls within the 100-meter 
historical site SAP buffer, due to the completion of sub-surface archaeological testing within the area of 
ground disturbance with no significant cultural resources identified (Pers. Comm. Anne Hamilton August 
27th, 2021).  

 

6.2.3 Block 3: PID 15166184 Terrace 1 and Eastern Portion of Terrace 2 

Colbr was contacted by Sorenson Engineering on behalf of the Proponent on September 24th, 2021, about 
conducting additional archaeological testing on PID 15166184 in order to clear the remainder of Terrace 
2 (eastern portion) and to test Terrace 1 for an undisclosed number of additional exploratory wellheads
(Appendix B: Figure 7 and 14). Testing was completed by Chelsea Colwell-Pasch, RPA and one crew 
member over two days, October 13th and 14th, 2021. 11 test pits were completed along Terrace 1 with 
some areas of the delineated terrace untestable due to exposed bedrock, slope, or the dry creek bed
(Appendix B: Figure 14; Appendix C: Photo 29). An additional four test pits were excavated at Terrace 2 as 
a portion of the remainder of the terrace where testing was required had surface boulders and the dry 
creek bed (Appendix C: Photo 30). The maximum test pit depth for Terrace 2 was 54-centimeter DBS and 
out of the five additional test pits excavated, two were of Project Soil Profile No. 4 and three were of 
Project Soil Profile No. 5 (Appendix C: Photo 31). The maximum test pit depth for Terrace 1 was 66-
centimeters DBS and the test pits were predominately Project Soil Profile No. 6 which is an O horizon, 
followed by a brown or grey-brown silt soil with bedrock fragments (Terrace 1 is located at the base of 
the entire PID 15166184 slope), over a thicker layer of fragmented bedrock and finally a bedrock base 
(Appendix C: Photo 32). No material culture was identified or recovered during Block 3 testing. 
Additionally, Terrace 3 (the terraces were delineated by elevation and flatness in 2019) extended into the 
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SE corner of the delineated Terrace 2 PDA, elevated about 1-meter higher than the rest of Terrace 2, 
testing did not extend to Terrace 3 area as it holds a higher archaeological potential is where the registered 
historic foundation is located and has further requirements if impacted. The Proponent was informed to 
not go into Terrace 3 as it has yet to be cleared for archaeological resources (Appendix B: Figure 14). The 
SAP requirement was waived for the testing of the remainder of Terrace 2 and Terrace 1 for the same 
reasonings as stated in the above section, the area was archaeologically tested, and no significant 
resources were identified or recovered. 

 

6.3 Stratigraphic Analysis 

Over the course of the entirety of the AIA in 2021 over the three testing Blocks completed by Colbr, a total 
of six Project Soil Profiles were identified and recorded. PID 1235522 had three distinct soil profiles 
evident and PID 15166184 had an additional three. The Project Soil Profiles are discussed in further detail 
below. 

6.3.1 Project Soil Profile No. 1 

Project Soil Profile No. 1 was the predominate stratigraphy observed and recorded during Block 1 testing 
within PID 1235522. A total of 65 test pits were excavated during Block 1 and 59 were excavated near 
Well No. 10, No. 11, and No. 12. The additional six were located near Well No. 14 which was a few hundred 
meters to the southwest of the other wells and at a lower elevation (Appendix A: Project Plans  Part I; 
Appendix B: Figure 13). After the consistent O Horizon, four B Horizons were observed, an intermittent E 
horizon (grey silty alluvium) and a marine clay C Horizon. Horizon B1 consisted of a dark brown silty loam 
which was only observed in two test pits (Appendix C: Photo 18). B2 was a strong brown silt underlying a 
grey silty loam E horizon as seen in typical podzolized areas. There was only one TP out of the 65 that had 
a podzolized stratigraphy (TP #1). About 95% of all the test pits around Well No. 10, No. 11, or No. 12 had 
B3 Horizon under the O Horizon. B3 was a brown silty clay. About 93% had a B4 Horizon under the B3 
which consisted of yellow-brown fine silty clay. Finally, all but two test pits had a mottled compacted silty 
clay bottom called C Horizon. Three test pits hit the water table within a clay matrix. About two of the six 
test pits at Well No. 14 had these similar, or near similar strata. The maximum depth of this profile was 
60-centimeters with an average depth of 39-centimeters.  

6.3.2 Project Soil Profile No. 2 

Project Soil Profile No. 2 was a unique stratigraphy observed and recorded during Block 1 testing within 
PID 1235522. Project Soil Profile No. 2 was observed near the Well No. 14 PDA which is separated from 
most of the other PDAs by a few hundred meters distance and a few meters elevation (Appendix A: Project 
Plans  Part I; Appendix B: Figure 13). This profile had a lack of the observed B1 from Project Soil Profile 
No. 1 and instead had a mottled brown stratum over mottled sand and then over a dense mottled clay or 
C Horizon (Appendix C: Photo 23). These profiles were noticeably deeper as well with a maximum depth 
of 79-centimeters and average depth of 46-centimeters. About 3 of the test pits out of the six near Well 
No. 14 had this profile type. 
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6.3.3 Project Soil Profile No. 3 

Project Soil Profile No. 3 was a single test pit stratigraphy type observed and recorded during Block 1 
testing within PID 1235522. Project Soil Profile No. 3 was observed near the Well No. 14 PDA which is 
separated from most of the other PDAs by a few hundred meters distance and a few meters elevation 
(Appendix A: Project Plans  Part I; Appendix B: Figure 13). This profile was observed only in TP #64 and 
had a lack of the observed B1 from Project Soil Profile No. 1 and instead had a mottled brown stratum 
over variations of sand (mostly mottled) and then over mottled clay or C Horizon (Appendix C: Photo 24). 
The main difference between Project Soil Profile No. 2 and No. 3 was an additional layer of dark yellow-
brown dense sand that was observed much deeper (67- to 75-centimeters DBS) over the clay which was 
also deeper (75- to 79-centimeters DBS). It was believed that this soil profile was within an old 
paleochannel as the sediments were finer, mottled and deeper than the surrounding sediments.  

6.3.4 Project Soil Profile No. 4 

Project Soil Profile No. 4 was the predominate stratigraphy observed and recorded during Block 2 and a 
portion of Block 3 testing within PID 15166184. A total of 29 test pits were excavated during Block 2 and 
all were within the western portion of Terrace 2. During Block 3, five test pits were excavated in Terrace 
2 and 11 test pits were excavated along Terrace 1 (Appendix B: Figure 14). All the test pits in Terrace 2
had a consistent O Horizon, overlaying a grey-brown loamy soil in 57% of all the test pits (B1 Horizon)
(Appendix C: Photo 27). Only one test pit (TP #2-12) had an E Horizon. All test pits were terminated at 
bedrock (R Horizon). Terrace 1 had one of the test pits with this profile. 

6.3.5 Project Soil Profile No. 5 

Project Soil Profile No. 5 was a unique stratigraphy observed and recorded during Block 2 and Block 3
testing within PID 15166184. A total of 29 test pits were excavated during Block 2 and all were within the 
western portion of Terrace 2. During Block 3, five test pits were excavated in Terrace 2 and 11 test pits 
were excavated along Terrace 1 (Appendix B: Figure 14). All the test pits in Terrace 2 had a consistent O 
Horizon, in 45% of the test pits in Terrace 2 there were varying B Horizons of brown silty sand or sand over 
the bedrock bottom Appendix C: Photo 28).  All test pits were terminated at bedrock (R Horizon). Terrace 
1 had 45% of the test pits with this profile. 

6.3.6 Project Soil Profile No. 6 

Project Soil Profile No. 6 was the predominate stratigraphy observed and recorded during Block 3 of 
Terrace 1 testing within PID 15166184. A total of 11 test pits were excavated during Block 3 in Terrace 1
(Appendix B: Figure 14). This profile had a O Horizon over intermittent layers of either soil with bedrock 
fragments or just bedrock fragments (R1 Horizon) over bedrock bottom. All test pits were terminated at 
bedrock (R Horizon) (Appendix C: Photo 32). This makes sense as Terrace 1 is at the bottom on the 
property on a cliffs edge overlooking the St. Croix River watershed (Appendix C: Photo 33). All loose 
bedrock material would eventually make its way to the cliff top by way of gravity or water/ice transport. 
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6.4 Artifact Analysis 

No significant artifacts were observed and/or recovered during any fieldwork associated with this AIA. A 
total of four items were recovered during Block 1 of testing, one item was recovered during Block 2 and 
no items were recovered during Block 3. All recovered items were photographed and catalogued however 
all were deaccessioned by Colbr during significance analysis.  

 

6.5 Community Engagement & Outreach  

This P
(Regulation 87-83) of the Clean Environment Act (RSNB 1973, c. C-6). As part of an EIA, Regulation 87-83 
mandates that archaeological resources be considered. Therefore, 

to identify significant archaeological resources within the PDA. No 
significant cultural resources were identified during monitoring, nor was there any risk or impact to 
potential cultural resources. The Project is also considered low archaeological potential by not meeting 
the potentiality thresholds within the Archaeological Guidelines (AHB 2012); therefore, the 
Peskotomuhkati Nation at Skutik were not contacted by Colbr for this Project. 
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7.0 RESOURCE SIGNIFICANCE AND INTEGRITY VALUE 
No significant archaeological resources were identified within the PDA during the preliminary 
investigation or the sub-surface testing strategies completed by Colbr in 2021. The archaeological 
sensitivity of the area immediately surrounding the PDA remains high because of the location inside of 
the 80-meter high to medium potential watercourse buffer, the lack of prior ground disturbance outside 
of the PDA, and the PDA is situated on a Holocene or paleoshoreline (Appendix B: Figures 3 and 4). 
Archaeological Testing of the PDA was negative for significant cultural material. For this reason, the 
potential for significant cultural resources to be present within the PDA is low; as such, no further 
archaeological investigations are recommended before the commencement of this Project unless the 
areas where testing was avoided are to be impacted or the scope of work increases. Should the project 
plans expand beyond the use of the current construction limits (and areas tested), further AIA 
investigations may be required. 

 

  



8.0 IMPACT IDENTIFICATION AND ASSESSMENT 

8.1 Direct Impact Identification and Assessment 

Archaeological Impact Assessment 
AFRP: 2021NB049 & 2021NB0S0 

As a result of the preliminary survey archaeological sub-surface testing of the PDA throughout 2021, there 

were no artifacts, featu res, or structures identified within the Project Areas. Additionally, there we re no 

observed prior ground disturbances, outside of the areas identified in 2019, which would have likely 

disrupted and/ or removed any significant cu ltural materials. Should a rt ifacts be present within the PDA, 

they would like ly be in in the undisturbed natural stratigraphy outside of the tested and provided 

construction footprints. Due to the results of the testing strategy, futu re Operation, Maintenance, 

and Rehabilitation (OMR) activit ies have negligible potentia l to impact s ignificant cultural materials within 

the tested PDA. 

8.2 Indirect Impact Identification and Assessment 

There have been four documented archaeological sites within a 5-ki lometer radius of the PDA (Table 1), 

a ll of which contain a pre-contact component. Addit ionally Isle de St. Croix is a lso federa lly protected 

and within the radius. None of these documented resou rces will be impacted by the proposed Project 

except the historic brick foundation within the PDA which has yet to be investigated for significance and 

the impact has yet to be determined by the Proponent (Table 2). Exploratory mitigation is required to 

determine the significance value of the foundat ion and consu ltation with the Proponent and AHB is 

required to determ ine the next steps once significance is known. 

Table 2: Determination of Project's Impact on Archaeological Sources Outside of the PDA 

Borden No. Site Name Period 
Direction from PDA & 

Impact Identification 
Distance 

BhDs-3 
Hills Po int Depression M ult i-

NW 3.48-km No Impact 
Sit e component 

BhDs-1 Oak Point Site Precontact NW 3.68-km No Impact 

BhDs-6 Sand Point Sit e Precontact S 2.05-km No Impact 

2019NB010-
St. Croix Foundat ion 

1 
Sit e 

Historic Wit hin PDA Impact to be Determined 
(t emporary) 

Isle de St . Croix 

N/A Internat ional Historic Historic SW 2.5-km No Impact 

Sit e 

@ Colbr Consult ing Inc. 26 
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9.0 CONCLUSION AND RECOMMENDATIONS 
A preliminary investigation of PID 1235522 identified high archaeological potential for a portion of a water 
prospection project in Bayside, New Brunswick. Subsequent archaeological sub-surface testing of most of 
that PDA took place in July 2021, to determine the presence of archaeological resources and observe any 
significant prior ground disturbance within the PDA. Further sub-surface testing was requested at PID 
15166184, which was surveyed by Colbr in May 2019 and determined to be high potential albeit previously 
disturbed by the installation of infrastructure and drilled wells, and testing occurred in two Blocks, once 
for the western portion of Terrace 2 and then the rest of Terrace 2 and all of Terrace 1. No significant 
cultural material was observed or recovered at either PID during testing. PID 15166184 has a registered 
historic brick foundation that will require further investigation to determine significance as well as 
additional testing should construction plans move ahead. The immediate area is still considered high 
archaeological sensitivity due to its distance away from watercourses, the presence of a paleoshoreline,
and lack of prior ground disturbance. Any significant cultural materials could remain in areas undisturbed 
outside of the construction limits, and OMR activities can potentially impact cultural materials, if present, 
in the areas not tested in 2021 or identified in 2019. Should any land be disturbed or permanently covered 
during construction outside of the current project limits, additional AIA investigations will be required, 
especially at PID 1235522 where the well pads need testing and at PID 15166184 where Terraces 3 & 4 
need tested if impacted (on 10-meter grids) and the historic foundation needs further AIA investigation. 
The outstanding work required for the projects associated with the well prospection and Post-Smolt 
Facility are as follows: 

 Terrace 3 sub-surface testing (PID 15166184)  50 test pits on 10-meter grid 
 Terrace 4 sub-surface testing (PID 15166184)  80 test pits on 10-meter grid 
 SAP for Foundation (PID 15166184)  30-day consultation required by AHB 
 Two foundation exploratory excavation units on Terrace 3 (PID 15166184)  
 Five drill pad installations sub-surface testing (PID 1235522)  about 31 test pits on 5-meter grid

No significant material culture was identified or recovered during the archaeological sub-surface testing 
strategy. Further archaeological investigation is required before the commencement of construction on 
areas where the testing was incomplete or not initiated as of yet. However, future work may require 
additional AIA investigations if work were to occur outside of the area provided, identified or tested.  

Note: In alignment with the New Brunswick Heritage Conservation Act (2010), should any cultural 
resources be accidently identified during construction (including but not limited to, artifacts, structures, 
and/or features) all work must stop and ASB is to be contacted immediately to determine appropriate 
mitigation measures. Furthermore, in the event that human remains are accidently uncovered, all work 
must stop and the RCMP or municipal police force must be informed immediately in adherence to Section 
182(b) of the Criminal Code of Canada and Section 11 of the Heritage Conservation Act (2010). 
Con
required. 
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Project Plan I 
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Project Plan II 
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Figure 1: Topographic Map of PDA with 5km Radius  
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Figure 2: Aerial Map of PDA with 5km Radius 
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Figure 3: The AHB Predictive Model for the PDA at PID 15166184 
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Figure 5: LiDAR Imagery of the PDA at PID 15166184 
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Figure 6: LiDAR Imagery of the PDA at PID 1235522 
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Figure 7: Results Map of the 2019 Preliminary Survey 
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Figure 8: Ecoregions and Ecodistricts of New Brunswick 

Figure 9: Bedrock Geology of the PDA 
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Figure 10: Historic Map of St. Croix Island c. 1607 
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Figure 11: Historic Aerial Photo of the PDA c. 1945 
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Figure 12: Historic Aerial Photo of the PDA c. 1976 

Appendix 8: Figure 11 - Bayside Post-Smolt New Wells Project: Historic 
Aerial Photograph of the PDA (red) and vicinity c. 1945 (1945-A8364-053 
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Figure 13: Archaeological Test Pit Results Map of PDA at PID 1235522 

Appendix 8: Figure 12 - Bayside Post-Smolt New Wells Project: Historic 
Aerial Photograph of the PDA (red) and vicinity c. 1976 (1976-0505-123 
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Figure 14: Archaeological Test Pit Results Map of PDA at PID 15166184 
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Appendix B: Figure 13- Bayside Post Smolt Facility New Wells 
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Appendix B: Figure 14 - Bayside Post-Smolt Facility New Wells 
Project: Test Pit Locations and Results Map for PID 15166184 
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Photo 1: Terrace 1 identified during the 2019 preliminary survey of PIO 15166184. 

Photo 2: Terrace 2 identified during the 2019 preliminary survey of PIO 15166184. 
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Photo 3: Terrace 3 identified during the 2019 preliminary survey of PID 15166184. 

Photo 4: Historic foundation identiied on Terrace 3 during the 2019 preliminary survey of PID 15166184. 
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Photo 5: Terrace 4 identified during the 2019 preliminary survey of PIO 15166184. 

Photo 6: The existing Well No. 8 wellhead and pad on PID 1235522. 
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Photo 7: The existing Well No. 8 ROW on PIO 1235522. 
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Photo 8: The existing Well No. 9 wellhead and pad on PIO 1235522. 

Photo 9: The existing Well No. 9 ROW on PIO 1235522. 

Photo 10: The POA level conditions near Well No. 10 on PIO 1235522. 
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Photo by: V. ~ullivan (2021) 
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Photo 11: The POA level conditions near Well No. 11 on PIO 1235522. 

Photo 12: The POA level conditions near Well No. 12 on PIO 1235522. 
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Photo 13: The POA sloped conditions near Well No. 12 on PIO 1235522. 

Photo 14: The POA sloped conditions near Well No. 13 on PIO 1235522. 
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·, Phot o .by: V. Sullivan (2021) 
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Photo 15: The POA level conditions near Well No. 14 on PIO 1235522. 

Photo 16: The ditch off Chamcook No. 3 Road near Well No. 14 on PIO 1235522. 
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Photo 17: The Test Pit (TP) profile of the Well No. 12 wellhead TP. 

Photo 18: The Project Soil Profile No. 1 from TP #02 at Well No. 12. 
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Photo 19: CAT #2 - White refined earthenware recovered from TP #18 at the Well No. 12 ROW PDA. 

Photo 20: The Project Soil Profile No. 1 from TP #29 at Well No. 10. 
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Photo 21: CAT #1 - Blue glazed ceramic sherd recovered from TP #25 at the Well No. 10 PDA. 

Photo 22: The Project Soil Profile No. 1 from TP #45 at Well No. 11. 

@ Colbr Consulting Inc. 60 



Photo 23: The Project Soil Profile No. 2 from TP #61 at Well No. 14. 

Photo 24: The Project Soil Profile No. 3 from TP #64 at Well No. 14. 
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Photo 25: Sub-surface testing during Block 2 AIA work at PID 15166184 Terrace 2. 

Photo 26: The dry creek bed to the east/southeast of Terrace 2 on PID 15166184. 
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Photo 27: The Project Soil Profile No. 4 from TP # at Terrace 2 during Block 2 on PIO 15166184. 

Photo 28: The Project Soil Profile No. 5 from TP # at Terrace 2 during Block 2 of PIO 15166184. 
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Photo 29: The portion of Terrace 1 durng Block 3 that is not testable on PIO 15166184. 

Photo 30: The portion of Terrace 2 durng Block 3 that is not testable on PIO 15166184. 
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Photo 31: TP #T2-34 profile during Block 3 testing of PIO 15166184. 
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Photo 32: The Project Soil Profile No. 6 from TP #Tl-11 at Terrace 1 during Block 3 of PIO 15166184. 
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Photo 33: The cliff at Terrace 1 from the St. Croix River shoreline. 
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