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ACRONYMS AND ABBREVIATIONS 

Terminology used in this document is defined where it is first used. The following list will assist readers who 

may choose to review only portions of the document. 

AEMP Aquatic Effects Monitoring Plan  

ATU accumulated thermal units 

BC British Columbia 

Blackwater or Project Blackwater Project or Blackwater Gold Project 

BW Gold BW Gold LTD. 

CAHS Centre for Aquatic Health Sciences  

CEA Agency 
Canadian Environmental Assessment Agency (now 
Impact Assessment Agency of Canada) 

CPUE catch-per-unit-effort 

DFO Fisheries and Oceans Canada 

DS Decision Statement 

EA Environmental Assessment 

EAO British Columbia Environmental Assessment Office 

FWSS freshwater supply system  

FWR freshwater reservoir 

GAUC Gaussian Area-Under-The-Curve model 

IAAC Impact Assessment Agency of Canada 

IFN instream flow needs  

Lake 15 Lake 01538UEUT 

Lake 16 Lake 01682LNRS 

MaxN maximum fish count in a video frame 

NAAHP National Aquatic Animal Health Program 

OWM Overwintering Mortality 

Project  Blackwater Gold Project 

QA/QC quality assurance and control  

RT-qPCR Real time Polymerase Chain Reaction  

SOPs Standard operating procedures 

UAV Unmanned Aerial Vehicle 
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1. INTRODUCTION 

The Blackwater Gold Project (Project) received a Decision Statement (DS) on April 15, 2019, under the 

Canadian Environmental Assessment Act, 2012 (CEA Agency 2019) and an Environmental Assessment 

Certificate #M19-01 on June 21, 2019, under the 2002 Environmental Assessment Act (EAO 2019).     

Condition 3.14 of the DS requires the BW Gold Ltd.’s (BW Gold) to develop a Fish and Fish Habitat Follow-

up Program as follows:  

3.14  The Proponent shall develop, prior to construction and in consultation with 

Indigenous groups, Fisheries and Oceans Canada (DFO), and other relevant 

authorities, a follow-up program to verify the accuracy of the environmental 

assessment and determine the effectiveness of the mitigation measures as it 

pertains to adverse environmental effects of the Designated Project on fish and fish 

habitat. The Proponent shall implement the follow-up program during all phases of 

the Designated Project and shall apply conditions 2.9 and 2.10 when implementing 

the follow-up program. As part of the follow-up program, the Proponent shall:  

 

3.14.1 conduct parasite and pathogen inventories in Lake 01538UEUT and Lake 

01682LNRS prior to enlarging Lake 01682LNRS and connecting it to Lake 

01538UEUT pursuant to Condition 3.13 and compare the results of the 

parasite and pathogen inventories for the two lakes; 

3.14.2  monitor, starting when the Proponent starts to pump water into Davidson 

Creek and continuing through until the freshwater supply system has been 

decommissioned, Rainbow Trout (Oncorhynchus mykiss) and kokanee 

(Oncorhynchus nerka) populations in Davidson Creek, including: 

3.14.2.1 community composition of Rainbow Trout (Oncorhynchus mykiss) 

and kokanee (Oncorhynchus nerka), their absolute abundance, 

genetic structure and diversity; 

3.14.2.2   absolute abundance of overwintering Rainbow Trout juveniles; 

and 

3.14.2.3 characteristics of spawner populations through surrogate 

monitoring metrics including size at 50% maturity, redd counts and 

spawner distribution. 

 

Condition 2.9 of the DS requires follow-up programs to verify the accuracy of the environmental 

assessment, determine whether modified or additional mitigation measures are required, and timely 

implementation if required.   

 

Condition 2.10 of the DS requires consultation with Indigenous groups on the follow-up programs regarding 

opportunities for participation in their implementation.  

 

As with avoidance measures, effluent treatment as a mitigation measure is not a monitoring requirement of 

Condition 3.14. Effluent monitoring is part of the Mine Site Water and Discharge Monitoring and 

Management Plan (MSDP). The MSDP details the monitoring procedures for each phase of mine life for 

the effective interception, conveyance, diversion, storage, and discharge of water (e.g., contact and non- 

contact) on the mine site. The MSDP also provides the operational and monitoring plans for all discharges 

of mine contact water to the receiving environment.  
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1.1 Purpose and Objectives 

The purpose of Fish and Fish Habitat Follow-up Program described herein is to fulfill Condition 3.14 of the 

federal DS. 

The Fish and Fish Habitat Follow-up Programs are designed to first characterize baseline conditions for 

each of the indicators listed in the condition (e.g., characteristics of spawner populations). These indicators 

will then be monitored during all phases of the Project to determine, to the extent possible, if (a) variation 

from baseline conditions is occurring, (b) mitigation measures are effective, (c) if the environmental 

assessment was accurate in terms of anticipated effects on the indicators, and (d) determine if additional 

mitigations should be taken pursuant to Condition 2.9. 

 

2. FOLLOW UP PROGRAM 3.14.1: LAKES 15 AND 16 PARASITES AND 
PATHOGENS STUDY 

2.1 Background and Approach 

The Application/EIS determined fish habitat under the mine footprint and upstream of it will be permanently 

altered or lost during construction, operations, closure, and post-closure phases (Section 5.3.8 Fish of the 

Application/EIS). Mitigation for this lost fish habitat in upper Davidson Creek includes diversion of Lake 16 

through a constructed stream channel to Lake 15, one of two headwater lakes in the Creek 705 Watershed. 

Lakes 15 and 16 are located at high elevation (~1345 m), in separate sub-watersheds that are divided by 

a narrow (~500 m) strip of land (Figure 1), with a 0.4 m difference between lake elevations. Lake 16 is the 

headwater lake of Davidson Creek, which is the main creek draining the mine site. Construction of the 

connector channel between the Lake 15 and Lake 16 is proposed (and required under Condition 3.13 of 

the DS) to preserve the Rainbow Trout population in Lake 16 that would otherwise be entirely isolated by 

the mine development in the upper and middle reaches of Davidson Creek (Figure 1).  The purpose of 

Condition 3.14.1 is to evaluate the risk of introducing new parasites or pathogens to either of the lakes 

when they are connected, which could harm the populations of Rainbow Trout in either lake. There are no 

direct mitigation measures for this potential effect, but there are several lines of evidence that indicate 

possible historical exchange of fish between the two watersheds (Section 5.3.8.3.2.5.2 of the 

Application/EIS). This potential effect was not carried forward into a residual effects assessment in the 

Application/EIS.  

 

A parasite-pathogen study was designed by the BC Center for Aquatic Health Sciences (CAHS). Due to 

potential low fish numbers in Lake 15 and Lake 16, a non-lethal sampling approach was used (i.e., no 

sampling of Rainbow Trout tissue, which would have required sacrificing of fish). The study was initiated in 

September 2021 with a field program to collect gill swabs and mucus samples from Rainbow Trout in Lakes 

15 and 16, as well as water samples. The purpose of the study is to test the samples for a suite of viruses, 

bacteria, and pathogens and thereby establish the degree of overlap between the parasite and pathogens 

present in each lake prior to construction of the offsets.  

2.2 Field Methods 

Standard fish sampling protocols (RISC 2001) were adhered to during the September 2021 field program. 

Rainbow Trout in Lakes 15 and 16 were captured primarily by angling due to high mortality with gillnetting. 

A combination of angling techniques (i.e., predominantly trolling and to a lesser extent shore casting) and 

gear (i.e., fly rods equipped with sinking line and flies; spinning rods equipped with lures) were used to 

capture fish. Additional details on the field methods and results for the September 2021 field program are 
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available in the Blackwater Gold Project Fish and Aquatic Resources 2021 Field Survey Report (Palmer 

2022a). 

Due to potential low fish numbers in Lake 15 and Lake 16, a non-lethal sampling approach was used (i.e., 

no sampling of Rainbow Trout tissue, which would have required sacrificing of fish). Gill swabs and mucus 

samples were collected from captured Rainbow Trout, and water samples were collected from each lake. 

The gill swabs and mucus samples were be taken by a trained technician from CAHS. Prelabelled 

microtubes and sample bags were used for each fish and swabs specific to viral or bacterial sampling were 

used for skin mucous and gills. More information on the methods used to obtain gill swabs and mucus 

samples are available in the laboratory analysis report in Appendix A.  

2.3 Laboratory Methods 

Molecular assays for a list of NAAHP (National Aquatic Animal Health Program) parasites and pathogens 

of Rainbow Trout have been performed by CAHS. At CAHS, molecular assays are routinely used for fish 

screening using kidney tissues. However, these assays needed to be optimised for the non-lethal samples 

being used in this study which would contain low levels of parasites/pathogens genetic material relative to 

fish tissue samples.  

A Real time Polymerase Chain Reaction (RT-qPCR) molecular assay was used that targets genetic material 

of the pathogen of concern. Specific primers (forward and reverse) and a probe had to be designed for 

each of the NAAHP diseases of concern for Rainbow Trout and kokanee found in the lakes. Primers and 

probes already exist for testing samples for several well-known fish diseases, including Ceratomyxosis 

(Ceratomyxa shasta) and Whirling disease (Myxobolus cerebralis). Additionally, primers and probes have 

been developed for this study by CAHS for three major fish bacteria: Renibacterium salmoninarum; 

Aeromonas salmonicida; Yersinia ruckeri; and for four major fish viruses: Infectious Hematopoietic Necrosis 

Virus, Infectious Pancreatic Necrosis Virus, Infectious Salmon Anaemia Virus, and Viral Haemorrhagic 

Septicaemia Virus.   

To prepare for analysis, each isolate was filtered and diluted 5 times in 10-fold dilution. Control swabs were 

dipped in each dilution to mimic the sample swabs. DNA was extracted from each swab using the Qiagen 

DNeasy blood and tissue kit (Cat# 69506) and as per CAHS SOP #17 v2.1. RT-qPCR was performed on 

the extracted DNA using the TaqMan qPCR kit (Applied Biosystems). 

2.4 Reporting and Follow-up 

Testing of the gill swab, mucus, and water samples from the two lakes was completed and results of this 

study are available in the Blackwater Gold Project Fish and Aquatic Resources 2021 Field Survey Report 

(Palmer 2022a). 

The final parasite and pathogen report has been completed (provided in Appendix A of this document) and  

presented to Indigenous groups and DFO for consideration prior to construction of the connector channel 

between Lakes 15 and 16 (CAHS 2022). No additional testing at Lakes 15 and 16 is included as part of 

Condition 3.14 because  the study concluded that parasites and pathogens causing disease in fish are not 

present in either of the two lakes. Therefore, joining these lakes poses minimal risk of introducing new 

harmful parasites or pathogens to either lake. As such, Artemis proposes that additional studies or 

monitoring for parasites or pathogens will not be required.   
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Figure 1. Project Location in the Davidson Creek and Creek 661 Watersheds 
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3. FOLLOW UP PROGRAM 3.14.2: DAVIDSON CREEK FISH POPULATIONS 

3.1 Background and Approach 

The Application/EIS determined fish habitat under the mine footprint and upstream of it will be permanently 

altered or lost during construction, operations, closure, and post-closure phases (Section 5.3.8 Fish of the 

Application/EIS). Mitigation for this lost fish habitat includes offsetting by constructing overwintering and 

rearing ponds near the mid-reaches of Davidson Creek and by creating or restoring additional fish habitat 

elsewhere in the local and regional area, including the lake connector channel described in Section 2 

Follow Up Program 3.14.1: Lakes 15 and 16 Parasites and Pathogens Study. With mitigation, these 

fish habitat losses were determined to be not significant largely because the lost habitat will be replaced by 

new fish habitat.  

Development of the Project also will cause a reduction in the catchment area of Davidson Creek, and, if 

un-mitigated, a corresponding reduction in flows in Davidson Creek downstream of mine (Section 5.3.8 

Fish of the Application/EIS). To mitigate this effect on flows, flow augmentation is proposed using a 

Freshwater Supply System (FWSS) that will pump water from Tatelkuz Lake to a freshwater reservoir 

(FWR) adjacent to Reach 6 of Davidson Creek (Figure 1).  

In the Application/EIS, water temperature in Davidson Creek during Operations and Closure was predicted 

to increase in the winter and decrease in the summer as a result of flow augmentation using water pumped 

from below the epilimnion of Tatelkuz Lake. These temperature changes were predicted to reduce 

incubation times of kokanee embryos and result in earlier emergence of kokanee fry, increase growth rates 

of juvenile Rainbow Trout overwintering in Davidson Creek, lengthen incubation time of Rainbow Trout 

embryos and delay fry emergence, and reduce growth of juvenile Rainbow Trout. These potential residual 

effects were predicted to be not significant because they are low in magnitude and local in extent, and are 

just as likely to produce positive effects on fish growth, survival, and reproduction as negative effects. 

Updated modelling indicates that water temperatures in lower Davidson Creek under a variety of modelled 

flow scenarios are expected to be within ±1°C of the baseline temperatures between 93% and 99% of the 

time (Palmer 2022b). Water temperature monitoring is part of the Aquatic Effects Monitoring Program 

(AEMP)(ERM 2022). The AEMP details the monitoring procedures for each phase of mine life for the 

effective interception, conveyance, diversion, storage, and discharge of water (e.g., contact and non- 

contact) on the mine site.  In addition, in-situ water quality measurements, including temperature, will be 

collected at each monitoring site, as indicated in Section  3.2.1.1 Davidson Creek Young-of-Year and 

Juvenile Rainbow Trout Abundance and in Section 3.2.3.2 Kokanee Spawner Abundance. 

Another potential effect of reduction in Davidson Creek water flows, and flow augmentation to mitigate the 

loss, is potential disruption of salmonid fish homing in Davidson Creek (Section 5.3.8 Fish of the 

Application/EIS). The likelihood of some disruption of homing in both Rainbow Trout and kokanee is high, 

although it is difficult to predict the magnitude of that disruption. The residual Project effect of flow 

augmentation using Tatelkuz Lake water on homing behaviour is assessed as not significant for both 

indicator species, because it is assessed as unlikely, and capable of being managed should it occur. 

For the first 5 years of mine operations, the FWR will store water diverted from the upper portions of 

Davidson Creek, and mine contact water that is suitable for release into Davidson Creek. Water will be 

released from the FWR into Davidson Creek to meet a defined Instream Flow Need (IFN) for Rainbow Trout 

and kokanee life stages.  

Starting in Year 6 of Operations, water will be pumped from Tatelkuz Lake, and the FWR will also store and 

release water that is a mix of water diverted from the upper catchment, treated effluent, and Tatelkuz Lake 

water. The IFN identifies the timing of the streamflow rate in Davidson Creek that would be required to 

provide adequate habitat to instream aquatic species throughout the year. The IFN is also to be monitored 
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as part of  the MSDP. Water flow data collected for the IFN program also will be used in this monitoring 

program for Rainbow Trout overwintering habitat (Section 3.2.2.1) and kokanee fry outmigration (Section 

3.2.3.3). Commitments as they relate to IFN for Davidson Creek will be addressed under a separate cover 

in response to Condition 3.8 of the Decision Statement. Further information on the Instream Flow Needs 

study is available through a memo entitled Blackwater Fisheries Offsetting Plan Instream Flow Needs for 

Davidson Creek (Palmer 2021a). This memo contains a table presenting the fish species, life stages, and 

periodicity for Davidson Creek.  

The primary purpose of Condition 3.14.2 follow-up program is to determine if the Project, and specifically 

flow augmentation from the FWSS, is affecting fish community composition, overwintering abundance and 

habitat use, and spawner populations during different Project phases. No specific changes to these 

variables were predicted in the EIS/EA because all were assessed as being not significant after mitigation. 

Several indictors require monitoring, with the aim of detecting changes that may be attributable to flow 

augmentation. The follow-up program currently proposes monitoring of the following: 

• Community Composition 

o Young-of-Year (YoY) and juvenile Rainbow Trout abundance (Condition 3.14.2.1);  

o Adult kokanee and Rainbow Trout abundance and genetics (Condition 3.14.2.1 and 

3.14.2.3);  

• Rainbow Trout overwintering abundance and habitat availability (Condition 3.14.2.2); 

• Spawner Populations 

o Rainbow Trout adult spawner and redd abundance (Condition 3.14.2.3);  

o Kokanee adult spawner and redd abundance (Condition 3.14.2.3); and 

o Kokanee fry outmigration assessment (surrogate metric for Condition 3.14.2.3). 

 

Periphyton and benthic invertebrate sampling is outside the scope of 3.14 Fisheries Follow-up Program. 

However, both variables will be monitored as part of the Aquatic Effects Monitoring Program for the Project. 

The findings of other monitoring programs (e.g., the AEMP, ERM 2022], 3.15 Follow-up Program), including 

periphyton and benthic invertebrate monitoring, will be considered when interpreting the results of the 

Fisheries Follow-up Programs. 

 

Field programs were completed in 2021 and 2022 (Palmer 2022a) and are planned for 2023 to build upon 

and validate baseline information on fish populations in Davidson Creek (AMEC 2013), and to refine and 

select the field sampling methods that will be carried forward for the follow-up program through the life of 

the mine. Results of the 2021 field program are available in the Blackwater Gold Project Fish and Aquatic 

Resources 2021 Field Survey Report (Palmer 2022a). The scope of 2022 field programs and the long-term 

3.14.2 Follow-up Program study design will be further developed in consultation with First Nations. 

 

3.2 Study Design 

3.2.1 Community Composition (Sub-condition 3.14.2.1) 

3.2.1.1 Davidson Creek Young-of-Year and Juvenile Rainbow Trout Abundance  

To estimate absolute abundance of YoY (age 0+) and juvenile (and 1+ to 3+) Rainbow Trout, electrofishing 

surveys will be conducted at ten sites in Davidson Creek. At least one site will be located in each of the six 

reaches of Davidson Creek, as shown in Figure 2.   
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Figure 2. Fish and Fish Habitat Monitoring Sites on Davidson Creek.


