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EXECUTIVE SUMMARY 

The Rainy River Mine (RRM) is owned by New Gold Inc. (New Gold). The mine is located 

approximately 65 km northwest of Fort Frances from Highway 600 within the Township of 

Chapple and the District of Rainy River. The RRM is within the Pinewood River watershed, which 

flows past the site eventually draining into the Rainy River approximately 40 km downstream. At 

present, operations at RRM are comprised of open pit and underground mining with ore 

processed at the Rainy River Mill, located on site. Production commenced in 2017 with an 

average milled rate of approximately 24,000 t/day in 2023. 

The mine became subject to Section 7 of the Metal and Diamond Mining Effluent Regulations 

(MDMER) in September 2015. Section 7 of the MDMER states, among other things, that “the 

owner or operator of a mine shall conduct environmental effects monitoring studies of the 

potential effects of effluent on the fish population, on fish tissue and on the benthic invertebrate 

community in accordance with the requirements and within the periods set out in Schedule 5”. 

Consistent with this provision, the RRM submitted its first EEM Study Design Report to 

Environment Canada in September 2016 and subsequently its first EEM Interpretive Report in 

March 2018. Since, the Phase 2 IR was submitted in March 2021. 

Overview of the Phase 3 EEM Program  

RRM had several discharge points during the construction phase of the buildout process. Since 

the end of construction discharge has been limited to three discharge points. Those being, the 

Water Discharge Pipeline (EDL1), the Loslo Creek discharge (EDL2), and Sediment Pond 2 (SED2). 

All three discharges report to the Pinewood River. The effluent discharge quality and quantity at 

the EDL1 and EDL2/Sediment Pond 2 as well as the Pinewood River flows at these locations were 

used to determine the potential impact on the aquatic environment. 

Phase 3 was the first EEM that discharge from EDL1 was investigated as part of the EEM 

biological component. EDL2 was assessed during the Phase 1 and Phase 2 EEMs. Phase 3 

followed a control-impact design with an area located downstream of the EDL1 discharge and 

one appropriately selected reference areas on another watershed (i.e., La Vallée River). Similarly, 

EDL2 was studied in the same locations as Phase 1 and 2. This study followed a standard 

assessment of effluent quality, water and sediment analysis, and an assessment of MDMER 

prescribed benthic and fish community endpoints.  

Acute and Sublethal Toxicity of Treated Mine Effluent 

Acute toxicity was assessed on Rainbow Trout (Oncorhynchus mykiss) and Daphnia magna. Since 

the release of treated water or runoff from the temporary construction discharges ceased near 

the end of Phase 1, 100% effluent has not caused more 10% toxicity in a single sample. 

Sublethal toxicity measured survival, growth, and reproduction of Fathead Minnow (Pimephales 

promelas), water flea (Ceriodaphnia dubia), duckweed (Lemna minor) and the green alga 
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Raphidocelis subcapitata. Fathead minnow survival and growth was not affected since Phase 1. 

Water flea survival and reproduction were consistently high since Phase 1. Duckweed endpoints 

were highly variable, ranging from 0.23% v/v to >97% v/v. Apart from two tests from EDL1, the 

growth of green algae has been constantly high through all tests.  

Sediment Characteristics and Water Quality 

Sediment was assessed for physical composition (particle size, texture) and chemical 

characteristics. Both EDL2 and EDL1 were dominated in small-particle sizes, including clay, silt, 

and fine sand. Particle size was generally uniform between the exposure and reference areas, 

with minor statistical differences. Total organic carbon (TOC) in sediment was above the 

guideline thresholds (> 1%) in all areas, suggesting the area is naturally high in TOC. There was 

no indications that differences were associated with proximity to the mine wastewater.  

Sediments were also analyzed for a suite of 24 metals and compared to provincial guidelines. 

No elements exceeded the severe effect limit (SEL). Some areas were above the lowest effect 

limit (LEL), including one out of five sites sampled for Ni in STUC-REF (Ni = 19 µg/L) and one out 

of five sites sampled for Fe in PIN-EXP (Fe = 13,000 µg/L). The minimal differences suggest that 

outfall does not significantly change the constituent concentrations of sediments. 

Generally, there was little variability comparing the conventional water parameters between the 

reference and exposure areas. There was, however, elevated conductivity in the exposure areas 

compared to some reference areas. In May 2023, conductivity in PINR-EXP, downstream of EDL2, 

was, on average, 3.2x higher than the reference areas. Similarly, conductivity was 1.9x higher 

than the reference areas in September 2023. In PINR-EXP2, downstream of EDL1, conductivity 

was 1.7x higher than the reference in May, but there was no difference in September.  

When examining the water chemistry, the only parameter that was elevated beyond the CCME 

water quality guidelines was Fe, in all sites but PINR-EXP. This suggests that the area is naturally 

elevated in Fe. When comparing the relative differences between sites, antimony was >10% 

elevated compared to the reference areas. No other measured parameters appear elevated. 

Benthic Invertebrates 

A total of 41 benthic families were identified in the study area. In EDL2, the density ranged from 

2,181 to 36,282 organisms/m2. In EDL1, density ranged from 1,894 to 7,175 organisms/m2. The 

dominant taxon in both areas was of the family Chironomidae. By proportion, the most common 

taxa were from the Phylum Annelida, the Family Chironomidae, and other representatives of the 

Order Diptera.  

Some of the measured endpoints of density, Simpson’s Diversity, and Simpson’s Evenness were 

significantly different between the reference and exposure areas at both EDL1 and EDL2. Density 

was significantly lower in PINR-EXP compared to STUC-REF and density was significantly higher 

in PINR-REF2 compared to PINR-EXP2. The difference in EDL1 was above the critical effect size 

(CES) of ± 2 reference area standard deviations (Ref SDs). Diversity was significantly higher in 
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PINR-EXP2 compared to LVR2-REF. Evenness was significantly lower in PINR-EXP compared to 

LVR-REF. The differences for diversity and evenness were below the CES. Taxa richness was not 

significantly different in any measured sites.  

The Bray-Curtis Index was significantly different between the exposure and reference sites for all 

comparisons. This is the third EEM indicating a difference, confirming the effect, and requiring 

an investigation of cause (IOC). An investigation of cause will most likely involve univariate and 

multivariate desktop investigations relating communities to their respective water chemistry, 

sediment chemistry, and landscape catchment features as nMDS analysis suggests little overlap 

in the communities.  

Fish  

A total of 16 unique fish species were caught in the reference areas and exposures areas in May 

2023. The dominant fish per area varied, but commonly it was Brassy Minnow (Hybognathus 

hankinsoni), Brook Stickleback (Culaea inconstans), and Central Mudminnow (Umbra limi). A 

small proportion of fish had health defects, with no distinct pattern related to mine effluent 

exposure.  

The sentinel species were Central Mudminnow and Brook Stickleback. There was insufficient 

sample size for male and female Brook Stickleback at STUC-REF and female Central Mudminnow 

at EDL1 for statistical analyses. The fish were compared for survival, energy storage, and energy 

use. There were several statistical differences, but only a limited number of differences exceeded 

the CES. There was a significant difference between Central Mudminnow age between PINR-EXP 

and STUC-REF, with a +100% magnitude of difference (MOD). This trend is likely due to their 

short lifespan, and not related to mine effluent. 

For energy storage, female Brook Stickleback body weight at body length (i.e., condition) had an 

MOD of +10.4%. Also, smaller female Central Mudminnow liver weight at body weight had an 

MOD +52% compared to STUC-REF. For female Brook Stickleback, comparing PINR-EXP2 to 

LVR2-REF, the MOD was 40.5% for small fish; comparing PINR-EXP2 to PINR-REF2, the MOD was 

50.9% for small fish and 26.9% for large fish – all three exceeded their respective ±25% CES. 

For energy use, large female Central Mudminnow gonad weight at body weight at PINR-EXP 

had a MOD of +36% compared to STUC-REF. Also, female Central Mudminnow at Age-2 had a 

MOD of 80.1% for body weight at age when comparing PINR-EXP and LVR-REF. Female Brook 

Stickleback gonad weight at body weight had an MOD of 32% when PINR-EXP2 to LVR2-REF 

were compared. Male Central Mudminnow body weight at Age 1, had a statistical difference 

between PINR-EXP2 and PINR-REF2, with an MOD of -52%.  

Temporally, there were a number of confirmed effects comparing PINR-EXP to LVR-REF. Namely, 

female Brook Stickleback had confirmed effects for higher body weight at length compared to 

LVR-REF exceeding the 10% CES. Larger female Brook Stickleback (i.e., through the ANCOVA 

min-max procedure) had higher gonad weight at body weight compared to LVR-REF exceeding 

the 25% CES. Male Brook Stickleback from PINR-EXP had confirmed effects for lower body 



 

PHASE 3 EEM INTERPRETIVE REPORT FOR RAINY RIVER MINE 

Executive Summary 

 

 

Ref. 22-3093 

17 MARCH 2024 
iv 

weight at Age-1 when compared to LVR-REF but this difference was below the 25% CES. Larger 

female Central Mudminnow at PINR-EXP had confirmed effects for higher gonad weight at body 

weight compared to LVR-REF exceeding the 25% CES. 

There were also a number of confirmed effects comparing PINR-EXP to STUC-REF. Namely, 

female Central Mudminnow had confirmed effects for lower body weight at length compared to 

STUC-REF but below the 10% CES. Male PINR-EXP Central Mudminnow had confirmed effects 

for lower gonad weight at body weight compared to STUC-REF exceeding the 25% CES in Phase 

2 and below the 25% CES in Phase 3 

Conclusions and Recommendations for Future Monitoring  

Based on the combined results, there is a confirmed effect to the benthic community based on 

consecutive differences in the Bray-Curtis Index. The next phase will require an IOC to determine 

the driver of this difference. Similarly, there are a number of confirmed effects comparing both 

Brook Stickleback and Central Mudminnow at EDL2 with its respective reference areas. Normally, 

the next phase would require an IOC to determine the driver of those differences. However, EDL2 

is no longer the primary discharge at New Gold and next steps in this instance will be discussed 

with Environment and Climate Change Canada (ECCC) in time for the study design preparation 

for Phase 4. 

Regardless of the results of the EDL2 comparisons the next monitoring study and interpretative 

report should be submitted in 36 months as determined by following the decision tree in the 

Metal Mining Effluent Regulations technical guidance (EC, 2012). The next interpretative report 

will be submitted by March 17th 2027. All aspects of the Phase 4 study will be outlined in a study 

design report that will be submitted to ECCC for review at least six months prior to any proposed 

field program. 
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1.0 Environmental Effect Monitoring Framework 

The Assessment of the Aquatic Effects of Mining in Canada (AQUAMIN, 1996) provided 

recommendations regarding the review of and amendments to the Metal Mining Liquid Effluent 

Regulations (now called the Metal and Diamond Mining Effluent Regulations [MDMER]; 

Government of Canada, 2024) and the design of a national Environmental Effects Monitoring 

(EEM) program for the metal mining sector. EEM is a requirement of the MDMER under the 

authority of the Fisheries Act. The regulation requires all metal mines and mills in Canada, to 

which the regulations apply, conduct EEM according to the guidelines provided in the MDMER, 

as well as appropriate technical guidance (TGD; EC, 2012). 

EEM is a scientific monitoring approach that can be used to help assess the potential effects in 

aquatic ecosystems caused by industrial effluents, as well as the effectiveness of environmental 

protection measures. The objective of the metal and diamond mining EEM program is to 

evaluate the effects of mine effluent on fish, fish habitat, and the beneficial use of fisheries 

resources. This information may be used to contribute to an assessment of the adequacy of the 

MDMER to protect the environment. A nationally consistent EEM program, along with social and 

economic information, can be used to assess the effectiveness of pollution prevention and 

control technologies, practices, programs, and indicate where there is a local, regional, or 

national need for enhanced protection. 

1.1 EEM at the Rainy River Mine 

The Rainy River Mine (RRM) is located west of the community of Fort Frances, Ontario, in 

Chapple Township, Rainy River District (Figure 1-1). The property became subject to Section 7 

of the subsequently amended Metal Mining Effluent Regulations (MDMER) on 17 September 

2015. Section 7 of the MDMER states, among other things, that “the owner or operator of a mine 

shall conduct environmental effects monitoring studies of the potential effects of effluent on the 

fish population, on fish tissue, and on the benthic invertebrate community in accordance with the 

requirements and within the periods set out in Schedule 5”. Consistent with this provision, RRM 

submitted its first Study Design Report to Environment Canada in September 2016 (Minnow 

2016) and subsequently its first EEM Interpretive Report was submitted in March 2018 (Minnow 

2018). The Second EEM Study Design and Interpretive Reports were submitted in November 

2019 and March 2021, respectively with an addendum for the Phase 2 fish survey submitted in 

September 2021 due to COVID-19 related delays. The Phase 3 Study Design was submitted 

March 2023. 

The Initial EEM (Phase 1) study included benthic invertebrate and fish collections (as well as 

supporting environmental information in one exposure area on Pinewood River and one 

reference area on Sturgeon Creek. There was a significant effect on the exposure area benthic 

invertebrate community for the Bray-Curtis Index, although these community-based differences 

were likely the result of habitat differences between the two sampling areas (Minnow, 2018). A 

number of statistical differences were reported in Phase 1 for both sexes and both sentinel fish 

species (i.e., Brook Stickleback and Central Mudminnow) endpoints. These included differences 
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in female Brook Stickleback with respect to relative gonad size, relative liver size, and body 

condition all of which also exceeded their respective CES. 

The Phase 2 study followed a similar design with the addition of a second reference area on La 

Vallée River. There were six significant differences in the benthic community endpoints and five 

differences in the fish community endpoints. There was a single confirmed effect on Bray -Curtis 

Index for the benthic community over Phases 1 and 2, however this was interpreted to be due to 

habitat differences between the exposure area and the original Sturgeon Creek reference area. 

There were no confirmed effects between the exposure area and the Sturgeon Creek reference 

area or the La Vallée reference areas for either fish sentinel species. Taking into consideration 

that the final discharges and water management practices under operational conditions were 

only finalized in 2020 and there is only one Phase of data from the newly established La Vallée 

River reference area, Ecometrix recommended that the Phase 3 study should repeat the Phase 2 

design. 

New Gold has four Final Discharge Points (FDPs) according to the MDMER. According to the 

TGD (EC, 2012) the biological component of the EEM conducted as required by Schedule 5 of 

the MDMER is to assess the discharge with the highest potential of an adverse affect on the 

environment. 

The Phase 3 Study Design report indicated that EDL1 should now be considered the primary 

discharge with the highest likelihood of potential impact and therefore subject to the biological 

monitoring components of the EEM program. This was based on loadings, duration of discharge, 

effluent mixing, and the sensitivity of the habitat as outlined in the TGD.  

In the preparation of the Phase 3 Study Design report an assessment of which final discharge 

point should be considered the primary discharge was undertaken (Section 4.2). Details of the 

assessment that resulted in this change is provided in the Phase 3 Study Design. The results of 

the previous EEMs conducted on the EDL2 discharge are provided in this report for context but 

the Phase 3 Design is presented to provide the greatest level of simplicity and repeatability 

whilst meeting the requirements of the MDMER. It is New Gold’s view that this will provide the 

most reasonable approach to assessing potential impacts to the environment over the longer-

term operation of the mine.
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Figure 1-1: Regional location of the Rainy River Mine. 
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1.2 Report Format 

Following this introductory section, the remainder of the report is organized as follows. In 

Section 2.0, the site is characterized with respect to current mine operations; mine effluent 

quantity and quality including effluent acute and sublethal toxicity, mine wastewater dispersion 

in the Pinewood River, the Pinewood River receiver water chemistry, and an overview of the 

ecological aspects of the study area is provided. In Section 3.0, a summary of the results of the 

Phase 1 and Phase 2 EEM studies is provided. In Section 4.0, supporting environmental 

information for the current EEM study. In Section 5.0, the benthic invertebrate community 

survey from the current EEM study. In Section 6.0, the fish survey from the current EEM study. In 

Section 7.0, the results of study components completed to date are evaluated together with the 

context of other relevant information (e.g., mine effluent quality data, effluent toxicity results, 

and previous EEM study results) to provide a holistic weight-of-evidence based assessment of 

the biological conditions downstream of the mine effluent discharges. In Section 8.0, 

recommendations for future EEM monitoring programs at the RRM are provided. In Section 9.0 

the references consulted in the preparation of this report are given. 

Notes on QA/QC measures implemented during this study are embedded in appropriate 

sections of the report. Appendices provided with this report contain raw data and other 

information collected during the completion of the study. 



 

PHASE 3 EEM INTERPRETIVE REPORT FOR RAINY RIVER MINE 

Site Characterization 

 

 

Ref. 22-3093 

17 MARCH 2024 
2.1 

2.0 Site Characterization 

2.1 Rainy River Mine 

Detailed site characterization information for the RRM and effluent receiving environment were 

provided by Minnow (2016, 2018) and are summarized herein.  

RRM is currently owned and operated by New Gold. It is a gold mine originally approved for 

21,000 tonnes per day, with both open pit and underground facilities with an anticipated mine 

life of around 16 years (AMEC, 2014). The mine came into commercial production in September 

2017. Aside from the MDMER the mine is also subject to an Environmental Compliance Approval 

(ECA) Number 2290-CAVKGN from the Ontario Ministry of Environment, Climate and Parks 

(MECP) that has an updated allowable throughput of up to 32,400 tonnes per day with a 

quarterly average throughput of up to 27,000 tonnes per day. Ore generated at the mine is 

processed and refined at the on-site milling facility. 

Table 2-1: Summary of exploration, development, and ownership changes for the Rainy 

River Mine 

Year Activity 

1967 First record of exploration 

2005 Property purchased by Rainy River Resources Ltd. 

2008 Rainy River Resources Ltd. commences baseline data collection 

2013 New Gold Inc. purchases RRM 

2014 Environmental Assessment submitted (AMEC, 2014) 

2015 Site construction begins 

2015 Mine becomes subject to the MDMER 

2015 Original ECAs Number 5781-9VJQ2J and 5178-9TUPD9 approved 

2017 Mine commissioned September 2017 

2018 Temporary Discharges removed  

2019 EDL1 Water Pipeline discharge commissioned 

2020 EDL2 Loslo Creek discharge commissioned 

2020 Amended ECA Number 7004-BC7KQ5 approved 

2022 Amended ECA Number 2290-CAVKGN approved 

 

2.1.1 Location 

RRM is located approximately 65 km northwest of the town of Fort Frances, Ontario, in Chapple 

Township, Rainy River District approximately 6 km west of Highway 71. The location of the RRM 

is shown in Figure 1-1. 

2.1.2 Site Layout 

Key mine-related infrastructure on the site includes an open pit, underground mine portal, waste 

rock stockpiles, rock crushing facilities, ore storage facilities, a processing plant, a Tailings 

Management Area (TMA), watercourse diversions, site drainage works, a fuel tank farm, 

explosives manufacturing facilities, and explosives storage facilities (Minnow 2018, Figure 2-1). 
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2.1.3 Discharge Locations 

During the construction phase of the project there were a number of temporary discharge 

points. However, consistent with provincial approvals, discharge from these locations ceased as 

of May 2018. After that time all water was directed to appropriate collection facilitates through 

constructed infrastructure until September 2019. 

As described in a memorandum to ECCC provided on 07 May 2020, the RRM now has a total of 

four discharge locations according to their current provincial permit (Figure 2-1): 

1. At the confluence of Loslo Creek with the Pinewood River (also referred to as EDL2); 

2. Near SW24, the former location of the water intake pipe (also referred to as Water 

Discharge Pipeline and EDL1); 

3. Sediment Pond 1 and, 

4. Sediment Pond 2. 

Discharges 1 and 2 listed above were equipped with diffusers in December 2019 and August 

2020 and will be the consistent discharge locations used for the life of the mine. Mine planning 

predicted that both sediment pond discharges would be needed in the early part of the mine 

life to manage water levels through direct discharge to the West Creek diversion (i.e., Sediment 

Pond 1) and to the Pinewood River (i.e., Sediment Pond 2), with water collected in these ponds 

requiring pump-back and treatment as the mine-life progresses. However, based on operational 

constraints Sediment Pond 1 does not normally discharge to the environment and moving 

forward water from this location will be pumped to Sediment Pond 2 for subsequent discharge. 

Early predictions indicated that as the mine life progressed EDL2 would be used as the primary 

discharge location. However, discharge limits at EDL2 are bounded by flows in the Pinewood 

River (ECA Number 2290-CAVKGN) and therefore discharge has been expected to be more 

frequent at the EDL1 which is located further downstream in the Pinewood River catchment. 

According to the Metal Mining TGD Section 2.2.2.1 (EC, 2012), if multiple discharges are used 

the discharge anticipated to have the largest potential adverse effect on the environment 

requires assessment through EEM biological components.  

An assessment of discharge volumes, loadings, site water management practices and provincial 

permit requirements indicated that during Phase 1 and Phase 2 the EDL2 Loslo Creek Discharge 

was the primary discharge. However, further assessment of recent and expected future loadings, 

as part of the development of the Phase 3 EEM indicated EDL1 should be considered the 

primary discharge going forward. This is based on the flow regime in the Pinewood River and its 

influence on operational requirements for water management. 
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Figure 2-1: Layout of Rainy River Mine  
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2.1.4 Operations 

Ore is produced from an open pit. The two-lobed open pit will cover a surface area of 

approximately 200 ha when completely mined and mining will occur to a depth of 400 m. The 

current milled target rate of production from the open pit is approximately 24,000 tonnes per 

day. Currently, the underground workings are under development and will continue to a depth 

of 800 m allowing access to higher grade ore than the open pit. The underground workings will 

be mined using both long-hole and open stoping methods as well as the overhand cut and fill 

methods. 

Rock is transported from the open pit and eventually the underground to the primary crusher. 

Ore is crushed and transported to the mill by conveyor. Processing consists of a grinding and 

crushing circuit with a SAG mill, pebble crushing and a ball mill (Minnow, 2016). Other steps in 

the process also include a gravity separation circuit, cyanide leaching with carbon-in-pulp (CIP) 

gold adsorption circuit and the carbon stripping and electrowinning circuit. An induction furnace 

is then used for doré bar production. The chemicals required for a year of milling at RRP were 

provided in Table 2.1 of the Phase 1 EEM Study Design (Minnow, 2016). 

Waste rock generated from mining operations is stored in clean waste rock stockpiles, whereas 

low grade ore is stockpiled on site and will be milled during the latter part of the mine life cycle. 

Overall, the mine design includes storage of approximately 80 Mt of overburden and 350 to 

400 Mt of mine rock. 

Tailings treatment occurs within the processing plant with SO2/Air treatment to precipitate 

heavy metals and destroy cyanide and metallo-cyanide complexes (Minnow, 2016). 

Tailings deposition commenced in the TMA Cell 1 in September 2017 followed by TMA Cell 2 in 

April 2018 and TMA Cell 3 in May 2019. 

2.1.5 Water Management 

Now that the mine is in production a number of sumps, ditches and drains collect water in the 

open pit and the underground to maintain them in working condition. Water is directed to the 

mine rock pond for eventual re-use in the processing plant with surplus being directed through 

the Water Treatment Train (process water) and subsequently the WMP or to the Sediment Pond 

1 or 2 discharges (surface water, seepage, and groundwater collections). 

As mentioned, process water is treated by the Water Treatment Train. The Water Treatment 

Train was commissioned in September 2019 and consists of a lime treatment plant, nitrification 

cells, biochemical reactors and a compliance sump. A pump back system from the compliance 

sump (Outflow Basin) to the WMP allows for further treatment of water that may not meet 

provincial or federal discharge criteria. 

Effluent discharge to the Pinewood River also occurs under the authority of a provincial ECA 

(Number 2290-CAVKGN). The primary discharge according to the MDMER, and therefore the 

new discharge proposed to be assessed by the Phase 3 EEM, is through Water Discharge 
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Pipeline (EDL1) 10 km west of the site. This pipeline is designed to convey up to 33,000 m3/day 

to the Pinewood River. However, the amount of discharge at this location is limited to a 1:1 ratio 

with the receiver after full mixing of the effluent. If flows in the Pinewood River exceed 

10,000 m3/day discharge can occur through the Loslo Creek discharge (EDL2) and or EDL1. 

These discharges combined with the discharge from Sediment Pond 2 can also only equal a 1:1 

ratio with the river flows. EDL1 and EDL2 can discharge approximately 45,000 m3 per day 

combined, Sediment Pond 2 can discharge a maximum of 20,000 m3 per day so if the flow in the 

Pinewood River allows it RRM can discharge a maximum of approximately 65,000 m3 per day. 

2.2 Mine Effluent Quantity and Quality 

2.2.1 Effluent Discharge Volume 

Discharge volumes for each location from 2020 through 2023 to December 31st are summarized 

in Table 2-2. New Gold manages discharge volumes in accordance with provincial requirements 

for flow in the Pinewood River and as such the volume of effluent discharged from the EDL1, 

EDL2 and Sediment Pond 2 locations is greatly influenced by variation in precipitation, both rain 

and snow, on short and long temporal periods (i.e., month to month and year to year). 

Table 2-2: Annual discharge total at the RRM (m3), 2020 to 2023. 

Final Discharge Point 2020 2021 2022 2023 

Sediment Pond 1 162 0 0 0 

Sediment Pond 2 262,570 665,491 1,062,771 790,915 

EDL1 (Water Discharge Pipeline) 1,137,571 1,267,716 2,242,667 2,209,135 

EDL2 248,013 80,295 842,244 1,683,860 

 

2.2.2 Effluent Characteristics 

New Gold provided updated effluent chemistry for Schedule 4 effluent parameters from 2020 to 

the end of 2023 that are summarized in  

Table 2-3. For parameter concentrations that were below the detection limits, the detection limit 

value was used to calculate the summary statistics. Appendix A contains the detailed Schedule 

4 results as well as the parameters required as part of Schedule 5 (4) of the MDMER. 

Discharge from the Sediment Pond 1 began in September 2019 followed by Sediment Pond 2 

and the Water Discharge Pipeline in October 2019. EDL2 discharge began in September 2020. 

Sediment Pond 1 will not be used as a final discharge for the remainder of the mine life. 

2.2.2.1 Arsenic 

Arsenic levels have not exceeded MDMER values since monitoring began in 2015. From 2020 to 

2023, effluent arsenic concentrations have ranged from 0.001 to 0.005 mg/L. 
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2.2.2.2 Copper 

Copper concentrations have not exceeded the MDMER values since monitoring began in 2015. 

Copper concentrations in 2020 to 2023 currently range from 0.0008 to 0.0052 mg/L. 

2.2.2.3 Cyanide 

From 2020 to 2023 cyanide has typically been one to two orders of magnitude less that the 

discharge limit of 1.0 mg/L. 

2.2.2.4 Lead 

Lead concentrations have been at or near the detection limit since 2016 and have never 

exceeded MDMER limits. 

2.2.2.5 Nickel 

Nickel concentrations from 2020 to 2023 were well below the MDMER criteria (1.0 mg/L) and the 

annual average concentration ranged from 0.0008 to 0.0082 mg/L. 

2.2.2.6 Zinc 

Zinc concentrations have been consistently low since sampling began and have not exceeded 

the MDMER guidelines. Annual average zinc concentrations for 2020 to 2023 ranged from 

0.0005 mg/L to 0.484 mg/L. 

2.2.2.7 TSS 

From 2020 to 2023, TSS levels have ranged from 0.5 mg/L to 18.0 mg/L. TSS was the only 

parameter that has exceeded the MDMER a grab sample concentration limit.  

2.2.2.8 Radium-226 

Radium-226 has ranged from less than, to slightly greater, than the method detection limit 

(0.01 Bq/L). This is below the MDMER limit. 

2.2.2.9 Un-ionized Ammonia  

Un-ionized ammonia was added to the list of deleterious substances in Schedule 4 of the 

MDMER and has been required to be monitored in final effluent since June 1, 2021. Un-ionized 

ammonia has ranged from less than the detection limit of 0.001 mg/L to 0.081 mg/L and no 

values have exceeded the MDMER grab limit of 1.0 mg/L. 

2.2.2.10 pH 

The pH values in the effluent have always remained within acceptable range as defined in the 

MDMER (6.0 to 9.5).  
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Table 2-3: Summary of prescribed deleterious substances in Rainy River Mine effluent, 2020 to 2023. 

Year 

Final 

Discharge 

Point 

Input Description 

Parameter Arsenic Copper Cyanide Lead Nickel Zinc TSS Rd-226 

Un-

ionized 

Ammonia  

pH 
Effluent 

Volume  
MDMER Grab Limit 0.6 0.6 1 0.2 1 1 30 1.11 1 6.0-9.5 

MDMER Monthly Limit 0.3 0.3 0.5 0.1 0.5 0.5 15 0.37 0.5 6.0-9.5 

Units mg/L mg/L  mg/L mg/L mg/L mg/L Bq/L mg/L pH units m3/day 

2020 

EDL2 

Sediment Pond 1 

N 1 1 1 1 1 1 1 - 1 1 1 

Mean 0.0027 0.0041 0.0090 0.00004 0.0021 0.210 0.5 - 0.00259 7.82 162 

Minimum 0.0027 0.0041 0.0090 0.00004 0.0021 0.210 0.5 - 0.00259 7.82 162 

Maximum 0.0027 0.0041 0.0090 0.00004 0.0021 0.210 0.5 - 0.00259 7.82 162 

Sediment Pond 2 

N 14 14 14 14 14 14 14 13 10 10 87 

Mean 0.0020 0.0024 0.0011 0.00004 0.0013 0.004 2.0 0.01 0.01000 8.20 3,018 

Minimum 0.0015 0.0020 0.0002 0.00001 0.0011 0.001 1.0 0.01 0.01000 6.94 74 

Maximum 0.0023 0.0029 0.0020 0.00012 0.0016 0.012 3.0 0.01 0.01000 8.64 6,702 

Loslo Creek Discharge 

N 9 9 14 9 9 9 14 6 6 15 29 

Mean 0.0030 0.0047 0.0007 0.00035 0.0017 0.006 2.2 0.01 0.00583 7.72 8,552 

Minimum 0.0018 0.0017 0.0004 0.00016 0.0010 0.001 0.5 0.01 0.00100 7.23 1,623 

Maximum 0.0049 0.0083 0.0016 0.00115 0.0020 0.016 10.0 0.01 0.01000 8.10 11,535 

EDL1 Water Discharge Pipeline 

N 17 17 32 17 17 17 31 12 16 19 67 

Mean 0.0023 0.0099 0.0018 0.00013 0.0019 0.002 2.1 0.01 0.02169 8.04 16,979 

Minimum 0.0018 0.0053 0.0002 0.00003 0.0013 0.001 0.5 0.01 0.00100 7.56 177 

Maximum 0.0039 0.0203 0.0148 0.00026 0.0035 0.005 4.5 0.01 0.03800 8.48 24,938 

2021 

EDL2 

Sediment Pond 2 

N 11 11 11 11 11 11 11 13 5 18 101 

Mean 0.0021 0.0019 0.0015 0.00006 0.0012 0.002 4.6 0.01 0.00900 8.20 6,132 

Minimum 0.0018 0.0015 0.0006 0.00001 0.0008 0.001 1.5 0.01 0.00200 6.95 52 

Maximum 0.0024 0.0024 0.0036 0.00016 0.0017 0.005 8.0 0.01 0.02800 8.91 16,590 

Loslo Creek Discharge 

N 1 1 4 1 1 1 4 1 1 6 9 

Mean 0.0012 0.0015 0.0017 0.00023 0.0013 0.001 1.6 0.01 0.00300 7.85 8,168 

Minimum 0.0012 0.0015 0.0006 0.00023 0.0013 0.001 0.5 0.01 0.00300 7.45 216 

Maximum 0.0012 0.0015 0.0042 0.00023 0.0013 0.001 2.5 0.01 0.00300 8.08 12,936 

EDL1 Water Discharge Pipeline 

N 8 8 18 8 8 8 18 10 7 27 59 

Mean 0.0029 0.0058 0.0012 0.00017 0.0015 0.002 3.5 0.01 0.00900 8.13 20,948 

Minimum 0.0016 0.0024 0.0004 0.00002 0.0010 0.001 1.0 0.01 0.00500 7.67 1,501 

Maximum 0.0052 0.0146 0.0030 0.00034 0.0019 0.004 9.5 0.01 0.01500 8.60 24,879 

2022 EDL2 Sediment Pond 2 
N 20 20 20 20 20 20 19 17 19 22 136 

Mean 0.0016 0.0017 0.0011 0.00008 0.0011 0.008 4.3 0.01 0.00837 8.06 9,150 
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Year 

Final 

Discharge 

Point 

Input Description 

Parameter Arsenic Copper Cyanide Lead Nickel Zinc TSS Rd-226 

Un-

ionized 

Ammonia  

pH 
Effluent 

Volume  
MDMER Grab Limit 0.6 0.6 1 0.2 1 1 30 1.11 1 6.0-9.5 

MDMER Monthly Limit 0.3 0.3 0.5 0.1 0.5 0.5 15 0.37 0.5 6.0-9.5 

Units mg/L mg/L  mg/L mg/L mg/L mg/L Bq/L mg/L pH units m3/day 

Minimum 0.0011 0.0014 0.0002 0.00001 0.0009 0.001 1.0 0.00 0.00100 7.40 1,238 

Maximum 0.0024 0.0022 0.0042 0.00024 0.0015 0.063 16.5 0.01 0.02500 9.19 18,000 

Loslo Creek Discharge 

N 13 13 28 13 13 13 28 11 13 31 70 

Mean 0.0020 0.0038 0.0010 0.00009 0.0027 0.059 5.4 0.01 0.01123 7.65 14,029 

Minimum 0.0011 0.0007 0.0002 0.00002 0.0009 0.000 0.5 0.01 0.00200 6.92 2,952 

Maximum 0.0048 0.0074 0.0020 0.00022 0.0082 0.484 18.0 0.01 0.05600 8.68 22,815 

EDL1 Water Discharge Pipeline 

N 18 18 38 18 18 18 38 15 18 55 129 

Mean 0.0016 0.0048 0.0010 0.00013 0.0022 0.016 4.9 0.01 0.01250 7.83 20,299 

Minimum 0.0011 0.0024 0.0002 0.00001 0.0010 0.001 1.0 0.01 0.00200 6.77 740 

Maximum 0.0032 0.0163 0.0030 0.00050 0.0050 0.105 13.5 0.04 0.08100 8.86 25,732 

2023 

EDL2 

Sediment Pond 2 

N 15 15 15 15 15 15 15 14 15 14 68 

Mean 0.0017 0.0025 0.0016 0.00012 0.0012 0.008 4.8 0.01 0.00231 8.09 11,631 

Minimum 0.0014 0.0011 0.0004 0.00005 0.0008 0.003 3.0 0.01 0.00100 7.66 1,600 

Maximum 0.0022 0.0058 0.0020 0.00042 0.0034 0.024 12.0 0.01 0.01000 8.61 23,712 

Loslo Creek Discharge 

N 14 14 33 14 14 14 33 13 13 32 84 

Mean 0.0011 0.0052 0.0017 0.00140 0.0034 0.013 3.3 0.01 0.01329 7.76 20,093 

Minimum 0.0008 0.0018 0.0004 0.00003 0.0027 0.004 0.5 0.01 0.00200 7.14 256 

Maximum 0.0013 0.0281 0.0027 0.00907 0.0050 0.030 5.5 0.01 0.05820 8.33 24,812 

EDL1 Water Discharge Pipeline 

N 15 15 35 15 15 15 35 14 14 35 93 

Mean 0.0012 0.0028 0.0020 0.00008 0.0034 0.009 3.5 0.01 0.01552 7.81 23,826 

Minimum 0.0010 0.0019 0.0002 0.00001 0.0026 0.003 1.0 0.01 0.00200 7.28 749 

Maximum 0.0013 0.0050 0.0141 0.00050 0.0050 0.030 7.5 0.01 0.04720 8.39 30,216 
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2.2.3 Mine Effluent Acute Toxicity 

Acute lethality of mine effluent is defined as 100% effluent that causes more that 50% 

mortality in the test species. Mine effluents have not been acutely lethal to either Rainbow 

Trout (Oncorhynchus mykiss) or Daphnia magna according to the MDMER definition since 

the release of treated water or runoff from the temporary construction discharges ceased 

near the end of Phase 1. The summary of acute toxicity tests from 2020 to date are in 

Appendix A. 

2.2.4 Mine Effluent Sublethal Toxicity 

2.2.4.1 Test Species 

Sublethal testing using Fathead Minnow (Pimephales promelas), water flea (Ceriodaphnia 

dubia), duckweed (Lemna minor) and the green alga, Raphidocelis subcapitata are 

summarized in Table 2-4. All testing was completed according to the appropriate published 

protocols. According to Schedule 5 6 (3) of the MDMER the most sensitive species was to 

have been chosen according to discharge data from 2016 until the end of 2018. However, at 

that time construction was still underway at the mine and the effluent quality did not reflect 

that of the full treatment that is used now. Review of the 2019 to 2020 data indicate that the 

most sensitive species according to its geometric mean over that period is C. dubia. 

Therefore, moving forward New Gold will conduct toxicity testing on C. dubia using effluent 

from each final discharge in each quarter of discharge. 
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Table 2-4: Summary of sublethal toxicity results, RRM Phase 1 through 3 EEMs. 

Date 

Fathead Minnow Water Flea  Duckweed Algae 

P. promelas C. dubia L. minor 
R. 

subcapitata 

Survival Growth Survival Reproduction 
Frond 

Count 

Frond 

Weight 
Growth 

LC50a IC25b LC50a IC25b IC25b IC25b IC25b 

EEM Phase 1 – FDP2 (Sump 3, 6) 

25-Jul-16 > 100 
37.1 91.7 71.4 55 76.2 

90.9 
(22.5 – 53.7) (30 -DNC)c (43.6 – 100) (33.1 – 80.0) (38 – 100) 

28-Aug-17 > 100 > 100 > 100 > 100 
63.7 

> 97 90.9 
(50.8 – 75.3) 

GeoMean > 100 > 61 > 96  > 84 > 59 > 86 > 91 

EEM Phase 1 – FDP3 (Sump 4) 

27-Sep-16 > 100 > 100 > 100 >100 
95.3 

>97 > 90.9 
(26.4 – 96.7) 

20-Jun-17 Indeterminated Indeterminatee > 100 > 100 > 97 > 97 > 90.9 

GeoMean > 100 > 100 > 100 > 100 > 96 > 97 > 91 

EEM Phase 2 – EDL1 

28-Oct-19 > 100 >100 > 100 >100 >97 >97 >90.91 

EEM Phase 2 – EDL2 

23-Sep-19f > 100 >100 > 100 >100 0.23 >97 >90.91 

21-Oct-20 > 100 >100 > 100 >100 >97 >97 >90.91 

EEM Phase 3 – EDL2 

30-Jun-22 >100 >100 >100 0.32 39.99 0.27 >90.91 

09-Nov-22 >100 >100 >100 >100 >97 >97 >90.91 

05-May-23 >100 >100 >100 88 54.06 >97 >90.91 

06-Nov-23 >100 >100 >100 2.1 6.9 >97 >91 

GeoMean > 100 >100 > 100 8.77 34.68 22.28 >90.91 

EEM Phase 3 – SP2 

04-Oct-21 > 100 >100 > 100 <0.137 >97 >97 >90.91 

27-Apr-22 >100 >100 >100 >100 >97 >97 >90.91 

28-Sep-22 >100 >100 >100 10.58 >97 >97 >90.91 

09-Nov-22 >100 >100 >100 >100 >97 >97 >90.91 

05-May-23 >100 79.59 >100 >100 >97 >97 >90.91 

28-Nov-23 >100 40.33 >100 27.17 >97 >97 >90.91 

GeoMean >100 82.75 >100 18.45 >97 >97 >90.91 

EEM Phase 3 – EDL1 

27-Apr-22 >100 >100 >100 50.69 79.25 >97 79.31 

28-Serp-22 >100 >100 >100 >100 10.9 >97 37.95 
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Date 

Fathead Minnow Water Flea  Duckweed Algae 

P. promelas C. dubia L. minor 
R. 

subcapitata 

Survival Growth Survival Reproduction 
Frond 

Count 

Frond 

Weight 
Growth 

LC50a IC25b LC50a IC25b IC25b IC25b IC25b 

09-Nov-22 >100 >100 >100 >100 87.6 >97 >90.91 

05-May-23 >100 >100 >100 >100 8.29 7.03 90.91 

06-Nov-23 >100 >100 - - 7.2 >97 >91 

GeoMean >100 >100 >100 84.38 21.43 57.39 74.30 

Notes: 

a – Effluent concentration causing 50% mortality among exposed organisms. 

b – Effluent concentration at which a 25% inhibition/reduction in an endpoint was observed among effluent- exposed 

organisms relative to the control group. 

c – Range could not be calculated 

d – A statistically reasonable estimate could not be calculated. However, according to Equal Variance t two-sample Test 

(CETIS), there was no significant reduction in growth between the control and the 100% test concentration. 

e – A statistically reasonable estimate could not be calculated. However, according to the Fisher Exact Test (CETIS), mortality in 

the 100% effluent concentration (0%) was not significantly higher than in control (10%). 

f – EDL2 was not commissioned until 2020, this round of tests was conducted on Sediment Pond 1 discharge. 

2.2.4.2 Test Results 

Fathead Minnow survival and growth has generally not been affected by exposure to 

treated mine wastewater with one exception in the early portion of Phase 1. Since Phase 1 

all sublethal tests on Fathead Minnow have resulted in no effect.  

Generally, C. dubia survival and reproduction were consistently high. Survival was 

unaffected in Phase 3. However, the geomean (GM) of reproduction was 8.77% v/v in EDL2, 

18.45% v/v in SP2, and 83.48% v/v in EDL1. This is a decrease from previous phases. 

For L. minor, the IC25 for frond count was variable in the past at both FDP3 and FDP2, 

ranging from an average of 55% in July 2016 to >97% in June 2017. Frond count tests since 

Phase 1 had ranged from IC25 of 0.23 % v/v to unaffected with results of >97% v/v. The GM 

for frond count was >97% v/v in SP2, but 34.68% v/v in EDL2 and 21.43% v/v in EDL1. 

Similarly, frond weight was >97% v/v in SP2, but 22.28% v/v in EDL2 and 57.39% v/v in 

EDL1. This is a decrease from previous phases. 

With the exception of two tests from EDL1, the growth of green algae (R. subcapitata) has 

been constant through all exposures to treated mine wastewater. The Phase 3 test results 

from the EDL1 discharge ranged from 37.95% to >91% v/v whereas all other previous tests 

have resulted in an IC25 of >90.1% v/v. The GM IC25 for Phase 3 is 79.2 % v/v. 

2.3 Mine Wastewater Dispersion in Pinewood River 

Schedule 5 Division 1 10 (a) (i) of the MDMER stipulates that as part of the First Study 

Design that the site characterization submitted should include a description of effluent 

mixing in the receiving environment for each permitted discharge and that this description 
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should include an estimate of the effluent concentration at distances of 100 and 250 m 

downstream of the applicable discharges. A formal plume delineation study of the effluent 

dispersion in the Pinewood River in the exposure area downstream of the EDL2 or the EDL1 

discharge areas have not been completed to date. The reasoning in Phase 1 and 2 was that 

until the mine determined the final locations of their consolidated discharges following 

construction that a plume delineation would not be valid. Additionally, at the time of the 

Phase 1 study discharges were not sufficient to be used as a tracer to determine the extent 

of the plume. Calculations based on effluent discharge rates and the Pinewood River and 

Water Survey of Canada flow rates estimate that the effluent concentration would be 

approximately 14% at 250 m downstream of the EDL2 discharge location, which was 

extrapolated to assume that the percent effluent at both 100 m and 250 m was greater than 

1% and therefore, triggered both fish and benthic surveys.  

Under their provincial permit, the mine is permitted to discharge at a maximum ratio of 1:1 

once the flow in the river reaches 10,000 m3/ day. A flow rate of 10,000 m3/day represents 

the worst-case low flow condition. There is no appreciable dilution in the first 250 m 

downstream of the discharge diffuser and therefore the worse case scenario is that the 

effluent concentration is 50%, exceeding 1% at the 100 and 250 m distances to 

necessitating both fish and benthic surveys.  

Upon finalization of discharge locations, a study was completed by Ecometrix at EDL1 and 

EDL2 to determine whether effluent concentration at 250 m likely exceeded 1% coincident 

with a rigorous mixing study completed by Knight Piesold Ltd (2024). Briefly, the mixing 

study used Rhodamine WT as a conservative tracer to estimate effluent mixing in up to a 60 

m zone from each discharge location. After steady state conditions were established and 

Rhodamine WT was identified as having dispersed to 250 m downstream, Ecometrix staff 

used a portable water quality meter affixed with a calibrated Rhodamine WT sensor to 

measure concentrations at and in between 75 m, 100 m, 125 m, 225 m, 250 m, and 275 m 

downstream locations. Data from the mixing study and field measurements of Rhodamine 

WT supported estimating whether effluent exceeded 1% at 100 m and 250 m. 

2.3.1 Mixing Study Methods and Results Summary 

The mixing study was completed by Knight Piesold Ltd injecting a constant amount of 

Rhodamine WT dye into the effluent discharge pipelines, while monitoring Rhodamine WT 

dye concentrations at various transects downstream from the discharges (EDL1 and EDL2). 

Knight Piesold Ltd. placed YSI EXO sondes across the river at three transects downstream of 

the diffusers – at each transect one sonde was placed at channel centre and one sonde was 

placed at each channel bank. The three transect locations were selected based on visual 

observations of mixing conditions but were up to 60 m away from the discharge locations. 

The Rhodamine WT dye was injected into the effluent discharge pipeline at a constant rate 

and YSI EXO sonde readings were monitored until it was determined that a steady state 

condition in the river had been established. This steady state condition was maintained for 
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at least 30 minutes, or long enough to ensure that the concentration of Rhodamine in the 

river was not notably varying in time, and that both Knight Piesold Ltd and Ecometrix had 

collected sufficient data to meet their own study objectives. The injection was then stopped, 

and the recordings continued as dye concentrations decreased. The mixing study is 

attached in Appendix A. 

2.3.2 Ecometrix Sampling and Analysis  

After steady state conditions were met and the Rhodamine WT was identified as having 

dispersed to 250 m downstream, Ecometrix staff used a portable water quality meter affixed 

with a calibrated Rhodamine WT sensor to measure concentrations at and in between 75 m, 

100 m, 125 m, 225 m, 250 m, 275 m downstream locations by traversing curvilinear patterns 

from upstream to downstream. Further details are provided below. 

Note that Knight Piesold Ltd’s mixing study reported study times as if operating in the 

Pacific Time zone. Hereafter, times are reported in the Central Time zone. 

At EDL1, Ecometrix sampled from 11:44 – 12:23 on November 8 during steady state 

conditions. The GPS malfunctioned on the water quality meter so manual points were taken 

and aligned with sensor readings. To be conservative, only those measurements that were 

aligned the spatial points were used for this analysis. A total of 94 points were taken at a 

mean depth of 0.27 m during this sampling event. 

At EDL2, Ecometrix sampled from 12:57 – 13:10 on November 9 during steady state 

conditions. For this sampling event, the water quality meter GPS was functioning. A total of 

397 points were taken at a mean depth of 0.53. 

At both locations, a GIS was used to construct 5 m circular buffers surrounding the 75 m, 

100 m, 125 m, 225 m, and 275 m sampling locations. Sampling points intersecting this 

buffer were used to calculate summary statistics for those locations. The 5 m circular buffer 

was chosen to capture points across the stream width. 

2.3.3 Results 

Table 2-5presents the concentrations of Rhodamine WT moving at downstream distances 

from the discharge locations. For the Knight Piesold Ltd. values, a grand mean and grand 

standard deviation was calculated from the mean and standard deviation values reported 

for the three sondes per transect. Effluent was reported as fully mixed at 60 m by Knight 

Piesold Ltd.. At EDL1, the ambient-to-effluent discharge ratio was reported as ~5:1 during 

the study (19% effluent) with an updated mixing length of 38 m. At EDL2, the ambient-to-

effluent discharge ratio was reported as ~2:1 during the study (49% effluent) with an 

updated mixing length of 35 m. 

Concentrations taken at 60 m were similar to those taken by Ecometrix at 75 m. The 

proportion of effluent at downstream locations was calculated as the ratio of the mean 
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concentration taken from sampling points in the 5 m buffer to the concentration reported 

at 60 m.  

Results show no appreciable dilution of effluent at 100 m or 250 m with all values >1% 

effluent indicating the need for fish and benthic biological studies. 

Table 2-5: Results of mixing study and field investigation for determining effluent 

concentration >1%.  

Discharge Distance 

Rhodamine 

(µg/L) 

Mean 

Rhodamine 

(µg/L) 

SD 

% 

Effluent 
Comment 

EDL2 

15 m 88.67 4.65 --  

25 m 90.33 3.20 --  

60 m 88.67 2.77 19.00 
Fully mixed; ~5:1 

ambient:effluent 

75 m 83.72 0.94 17.94 N = 22 

100 m 83.44 1.25 17.88 N = 50 

125 m 83.95 0.06 17.99 N = 12 

225 m 80.88 0.02 17.33 N = 7 

250 m 79.01 1.16 16.93 N = 80 

275 m 78.92 0.05 16.91 N = 18 

EDL1 

20 m 133.00 6.56 --  

40 m 130.33 6.03 --  

60 m 134.00 3.35 49.00 
Fully mixed; ~2:1 

ambient:effluent 

75 m 128.44 0.00 46.97 N = 1 

100 m 120.85 0.20 42.36 N = 4 

125 m 129.25 0.22 40.85 N = 4 

225 m 125.21 1.19 38.18 N = 3 

250 m 122.61 6.86 34.93 N = 4 

275 m 125.72 0.21 32.77 N = 2 

 

2.4 Receiving Water Chemistry 

A summary of the water characteristics for receiving water in the Pinewood River can be 

found in Table 2-6 and Table 2-7. Complete data provided by New Gold from January 

2020 – December 2023 inclusive is available in Appendix A. 

Currently the RRM routinely samples a variety of surface water stations within the mine site 

and adjacent areas. Most of these stations are sampled as part of the Provincial ECA and the 

frequency of this sampling is more than that required as part of the MDMER. Data from four 

of these stations are used for both federal EEM and provincial ECA compliance purposes 

and characterize the exposure and reference areas upstream and downstream of both the 
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EDL1 and EDL2 discharges (Figure 2-1). Surface water station SW20, located off Heatwole 

Road, is a reference area water quality monitoring station for the EDL2 discharge. SW22A, 

located downstream of the mine effluent discharges (i.e., Loslo Creek and Sediment Pond 2) 

is the exposure area location. These two stations continue to be monitored at least four 

times per year according to the MDMER requirements and data collected there through 

from 2020 to 2023 are summarized in Table 2-6. New Gold also samples water downstream 

in the Pinewood River near the EDL1 discharge. Station SW23 represents the “reference” 

area upstream of the EDL1 discharge and SW24 represents the exposure water quality 

downstream of the discharge. It should be noted that SW23 water quality will capture the 

discharges at EDL2 and Sediment Pond 2 that enter the receiver approximately 10 km 

upstream. 

Comparing SW20 to SW22A, there does not appear to be major differences in water quality. 

In both the reference and exposure area, there were exceedances outside of the PWQO and 

CCME guidelines for ammonia, pH, phosphorus, aluminum, chromium, iron, and mercury. 

Only copper and zinc had PWQO and/or CCME exceedances in the exposure area but not 

the reference area.  

Similar trends were observed when comparing SW23 to SW24. In both the reference and 

exposure area, there were exceedances outside of the PWQO and CCME guidelines for 

ammonia, pH, phosphorus, total suspended solids, aluminum, chromium, copper, iron, and 

mercury. Interestingly, there was an exceedance for zinc in the reference area but not the 

exposure area.  
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Table 2-6: Summary of receiving water chemistry to SW20 and SW22A from 2020 to 2023. 

 Parameter Units ECA PWQO CCME 

SW20 (upstream) SW22A (downstream) 

N ≠ ECA N ≠ PWQO N ≠ CCME N Mean SD Min Median Max N ≠ ECA N ≠ PWQO N ≠ CCME N Mean SD Min Median Max 

Alkalinity, Total as CaCO3 mg/L -- -- -- 0 0 0 47 125.2 46.3 2.0 133.0 185.0 0 0 0 47 169.6 42.2 59.6 176.0 253.0 

Ammonia, Total as N mg/L -- -- 0.35 0 0 0 48 0.030 0.035 0.000 0.020 0.166 0 0 1 49 0.062 0.111 0.000 0.030 0.700 

Ammonia, Un-ionized as N mg/L -- 0.02 0.019 0 1 1 37 0.009 0.005 0.000 0.010 0.028 0 0 0 40 0.007 0.004 0.000 0.010 0.010 

Conductivity uS/cm -- -- -- 0 0 0 47 291.9 111.0 0.2 318.0 453.0 0 0 0 47 470.8 215.1 167.0 410.0 1030.0 

Dissolved Oxygen mg/L -- -- -- 0 0 0 36 7.0 5.8 0.7 4.8 26.9 0 0 0 37 5.9 4.1 0.0 5.1 16.2 

Field pH -- -- 6.5-8.5 6.5-9 0 11 11 39 7.1 0.6 5.1 7.2 8.2 0 8 8 39 7.3 0.7 5.1 7.3 9.3 

Hardness as CaCO3 mg/L -- -- -- 0 0 0 47 136.6 48.0 0.5 146.0 186.0 0 0 0 47 213.8 66.3 90.2 202.0 390.0 

Chloride mg/L -- -- -- 0 0 0 48 19.4 12.9 0.1 18.2 53.0 0 0 0 50 15.9 7.6 4.1 14.2 34.6 

Cyanide, Total mg/L -- -- -- 0 0 0 48 0.001 0.001 0.000 0.001 0.003 0 0 0 50 0.001 0.001 0.000 0.001 0.004 

Nitrate as N mg/L -- -- 13 0 0 0 47 0.028 0.027 0.002 0.020 0.128 0 0 0 47 0.257 0.562 0.002 0.020 2.370 

Phosphorus mg/L -- 0.03 -- 0 27 0 46 0.040 0.024 0.005 0.038 0.106 0 35 0 46 0.081 0.066 0.010 0.069 0.324 

Total Suspended Solids mg/L 30 -- -- 0 0 0 47 4.9 2.9 0.5 4.0 14.0 0 0 0 47 6.0 4.2 0.5 4.5 20.0 

Aluminum mg/L -- -- 0.1 0 0 33 47 0.1639 0.1602 0.0004 0.1360 1.0600 0 0 30 47 0.16561 0.14448 0.02940 0.12800 0.76700 

Arsenic mg/L 0.01 0.1 0.05 0 0 0 47 0.0011 0.0006 0.0000 0.0009 0.0031 0 0 0 47 0.00153 0.00075 0.00061 0.00129 0.00404 

Cadmium mg/L -- 0.0005 0.00021 0 0 0 47 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 0 47 0.00001 0.00001 0.00000 0.00001 0.00003 

Chromium mg/L -- 0.001 0.001 0 2 2 47 0.0006 0.0004 0.0001 0.0005 0.0025 0 3 3 47 0.00055 0.00025 0.00020 0.00050 0.00148 

Cobalt mg/L -- -- 0.009 0 0 0 47 0.0004 0.0002 0.0001 0.0003 0.0010 0 0 0 47 0.00060 0.00054 0.00013 0.00038 0.00263 

Copper mg/L 0.008 0.005 0.0031 0 0 0 47 0.0009 0.0005 0.0002 0.0008 0.0030 1 1 2 47 0.00136 0.00124 0.00026 0.00104 0.00838 

Iron mg/L -- 0.3 0.3 0 40 40 47 0.6577 0.3962 0.0020 0.5430 1.6900 0 32 32 47 0.72730 0.76629 0.14000 0.44600 3.87000 

Lead mg/L 0.008 0.005 0.0047 0 0 0 47 0.0001 0.0001 0.0000 0.0001 0.0007 0 0 0 47 0.00016 0.00017 0.00003 0.00010 0.00088 

Mercury mg/L -- -- 0.000026 0 0 24 47 0.0000 0.0000 0.0000 0.0000 0.0000 0 0 21 47 0.00002 0.00001 0.00001 0.00001 0.00003 

Molybdenum mg/L -- 0.04 0.073 0 0 0 47 0.0003 0.0002 0.0001 0.0003 0.0010 0 0 0 47 0.00136 0.00182 0.00014 0.00055 0.00716 

Nickel mg/L -- 0.025 0.12 0 0 0 47 0.0014 0.0004 0.0001 0.0014 0.0030 0 0 0 47 0.00172 0.00033 0.00114 0.00170 0.00246 

Selenium mg/L -- 0.1 0.001 0 0 0 47 0.0002 0.0001 0.0001 0.0001 0.0003 0 0 0 47 0.00022 0.00007 0.00014 0.00020 0.00048 

Thallium mg/L -- 0.0003 0.0008 0 0 0 47 0.0002 0.0001 0.0000 0.0003 0.0003 0 0 0 47 0.00013 0.00015 0.00000 0.00001 0.00030 

Uranium mg/L -- 0.005 0.015 0 0 0 47 0.0006 0.0010 0.0000 0.0004 0.0050 0 0 0 47 0.00092 0.00043 0.00027 0.00086 0.00224 

Zinc mg/L 0.09 0.02 -- 0 0 0 47 0.0039 0.0031 0.0005 0.0030 0.0170 0 1 0 47 0.00487 0.00452 0.00050 0.00300 0.02300 

Note: Variables with exceedances are highlighted.  
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Table 2-7: Summary of receiving water chemistry to SW23 and SW24 from 2020 2023 

 Parameter Units ECA PWQO CCME 

SW23 (upstream) SW24 (downstream) 

N ≠ ECA N ≠ PWQO N ≠ CCME N Mean SD Min Median Max N ≠ ECA N ≠ PWQO N ≠ CCME N Mean SD Min Median Max 

Alkalinity, Total as CaCO3 mg/L -- -- -- 0 0 0 41 156.9 72.7 47.6 151.0 512.0 0 0 0 42 146.7 44.3 50.4 142.0 236.0 

Ammonia, Total as N mg/L -- -- 0.35 0 0 1 43 0.062 0.083 0.000 0.038 0.372 0 0 2 42 0.0928 0.1500 0.0000 0.0450 0.7580 

Ammonia, Un-ionized as N mg/L -- 0.02 0.019 0 0 0 37 0.007 0.004 0.000 0.010 0.010 0 0 0 37 0.0072 0.0041 0.0001 0.0100 0.0102 

Conductivity uS/cm -- -- -- 0 0 0 42 352.4 133.0 129.0 326.5 697.0 0 0 0 42 427.1 242.6 1.0 373.0 1010.0 

Dissolved Oxygen mg/L -- -- -- 0 0 0 35 5.5 3.7 0.0 5.0 13.6 0 0 0 34 5.7 3.5 0.0 5.4 12.6 

Field pH -- -- 6.5-8.5 6.5-9 0 13 12 37 7.3 0.5 6.7 7.2 8.7 0 13 12 36 7.2 0.5 6.3 7.3 8.6 

Hardness as CaCO3 mg/L -- -- -- 0 0 0 43 170.6 54.4 0.5 174.0 270.0 0 0 0 42 194.6 66.5 61.9 182.5 346.0 

Chloride mg/L -- -- -- 0 0 0 43 8.0 5.0 2.4 6.6 22.1 0 0 0 43 9.2 6.6 2.0 6.1 30.7 

Cyanide, Total mg/L -- -- -- 0 0 0 43 0.001 0.001 0.000 0.001 0.003 0 0 0 42 0.001 0.001 0.000 0.001 0.003 

Nitrate as N mg/L -- -- 13 0 0 0 42 0.144 0.229 0.004 0.041 0.884 0 0 0 42 0.375 0.638 0.002 0.050 2.310 

Phosphorus mg/L -- 0.03 -- 0 35 0 42 0.075 0.041 0.015 0.068 0.196 0 30 0 41 0.068 0.042 0.010 0.065 0.170 

Total Suspended Solids mg/L 30 -- -- 1 0 0 42 11.5 7.0 3.0 10.8 43.5 1 0 0 42 10.4 7.0 3.0 8.8 39.5 

Aluminum mg/L -- -- 0.1 0 0 43 43 0.44284 0.20134 0.13000 0.44800 1.20000 0 0 42 42 0.43290 0.26167 0.11200 0.33400 1.17000 

Arsenic mg/L 0.01 0.1 0.05 0 0 0 43 0.00195 0.00133 0.00061 0.00136 0.00669 0 0 0 42 0.00195 0.00135 0.00069 0.00141 0.00707 

Cadmium mg/L -- 0.0005 0.00021 0 0 0 43 0.00002 0.00001 0.00001 0.00001 0.00004 0 0 0 42 0.00002 0.00001 0.00001 0.00002 0.00004 

Chromium mg/L -- 0.001 0.001 0 24 24 43 0.00108 0.00048 0.00040 0.00106 0.00293 0 20 20 42 0.00112 0.00066 0.00032 0.00099 0.00384 

Cobalt mg/L -- -- 0.009 0 0 0 43 0.00073 0.00042 0.00019 0.00064 0.00219 0 0 0 42 0.00080 0.00039 0.00020 0.00080 0.00247 

Copper mg/L 0.008 0.005 0.0031 0 1 1 43 0.00181 0.00081 0.00080 0.00156 0.00568 2 3 6 42 0.00233 0.00181 0.00084 0.00164 0.01020 

Iron mg/L -- 0.3 0.3 0 43 43 43 1.19288 0.63399 0.34300 1.08000 2.99000 0 41 41 42 1.10910 0.66620 0.26100 1.09000 3.70000 

Lead mg/L 0.008 0.005 0.0047 0 0 0 43 0.00040 0.00022 0.00011 0.00037 0.00113 0 0 0 42 0.00039 0.00024 0.00009 0.00033 0.00103 

Mercury mg/L -- -- 0.000026 0 0 18 43 0.00002 0.00001 0.00001 0.00001 0.00005 0 0 20 42 0.00002 0.00001 0.00001 0.00001 0.00005 

Molybdenum mg/L -- 0.04 0.073 0 0 0 43 0.00085 0.00087 0.00022 0.00059 0.00371 0 0 0 42 0.00159 0.00197 0.00019 0.00066 0.00653 

Nickel mg/L -- 0.025 0.12 0 0 0 43 0.00245 0.00069 0.00118 0.00244 0.00436 0 0 0 42 0.00248 0.00077 0.00116 0.00242 0.00411 

Selenium mg/L -- 0.1 0.001 0 0 0 43 0.00021 0.00006 0.00005 0.00019 0.00034 0 0 0 41 0.00024 0.00008 0.00005 0.00023 0.00041 

Thallium mg/L -- 0.0003 0.0008 0 0 0 43 0.00008 0.00013 0.00000 0.00001 0.00030 0 0 0 42 0.00008 0.00013 0.00000 0.00001 0.00030 

Uranium mg/L -- 0.005 0.015 0 0 0 43 0.00075 0.00031 0.00019 0.00070 0.00142 0 0 0 42 0.00089 0.00039 0.00039 0.00082 0.00198 

Zinc mg/L 0.09 0.02 -- 0 1 0 43 0.00496 0.00461 0.00100 0.00400 0.02700 0 0 0 42 0.00445 0.00223 0.00050 0.00400 0.01060 

Note: Variables with exceedances are highlighted. 
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2.5 Ecological Aspects of the Study Area 

A more fulsome regional setting and ecological site characterization of the study area was 

provided previous baseline study reports (AMEC, 2013b; AMEC, 2014; KCB, 2011) and in the 

Phase 1 EEM Study Design (Minnow, 2016) with a brief summary provided below.  

2.5.1 Topography 

The mine site is surrounded by rural agricultural property with gently undulating terrain and 

areas of forest. The natural elevation of the site ranges from 350 to 410 masl. Regional soils 

are predominantly glacial tills, and lacustrine soils, including gleysol, humo-ferric podzol, 

grey luvisol, rockland soils and humisol (AMEC, 2014; KCB, 2011) whereas as on- site soils 

range from clay loam to sandy clay loam near the surface and clay at depth (KCB, 2011). The 

regional area is referred to as the Rainy River Greenstone Belt of the Wabigoon Subprovince 

and predominantly metamorphic grade greenschist to lower- amphibolite facies. The site is 

over intermediate-felsic mineralization (AMEC, 2013b; AMEC, 2014; KCB, 2011). 

2.5.2 Vegetation 

Uncleared areas near the exposure and reference areas on the Pinewood River are 

comprised of a forested riparian vegetation of poplar, spruce, larch, elm, and White Birch. 

However, some reaches of these areas have been historically cleared up to the channel 

edge for agricultural and pasturing and as a result regeneration of riparian vegetation is 

more dominated by sedge, alder, and willow, with mixed forest available within the valley at 

a greater distance from the channel margin (AMEC, 2013a). Similar conditions exist near 

both the reference areas although the amount of forest cover is higher compared to the 

exposure areas. 

2.5.3 Aquatic Resources 

2.5.3.1 Benthic Invertebrates 

The baseline studies associated with the RRM development sampled at a variety of 

locations from upstream of the mine to the confluence with Rainy River (AMEC 2013a, 

Minnow 2016). The benthic invertebrate community described as part of the baseline could 

be classified as tolerant, likely owing to the low gradient, low and variable nature of the 

Pinewood River (AMEC, 2013a & 2014). As is consistent with a tolerant community, the 

midge family Chironomidae were the dominant taxa present. Other taxa that were relatively 

abundant included biting midges, phantom midges, worms, amphipods, mud snails, 

ramshorn snails, and bivalve molluscs (AMEC, 2014). The variability of the flow regime both 

seasonally and spatially within the Pinewood River resulted in highly variable benthic 

community endpoints may be due to microhabitat differences (AMEC 2012 & 2013a). 

2.5.3.2 Fisheries 

Multiple types of gear were used to sample the fish community in the Pinewood River 

system (AMEC, 2012; AMEC, 2013a & b; AMEC, 2014; KCB, 2011; Minnow, 2016). Most large- 
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bodied fish are confined to the lower reaches downstream of the mine site as a result of 

depth and size of the watercourse. Many of the fish within the watershed are small-bodied 

and have a larger distribution in the watercourse owing to their ability to inhabit smaller 

reaches of the Pinewood River and associated tributaries. The catch per unit effort 

associated with previous studies varied widely but overall was normally low at most 

locations for most species. This may be the result of the types of gear and seasonality of the 

sampling but may also be the result of the Pinewood River’s variable flow regime and 

consequently low abundance of fish (Minnow 2016) 

Lake Sturgeon are the only species listed under the Provincial the Committee on the Status 

of Species at Risk in Ontario (COSSARO) legislation. No Lake Sturgeon were identified near 

the RRM site but rather were observed in the lower reaches of the Pinewood River, (AMEC 

2012, 2013a, 2014). Sturgeon Creek is known to provide some spawning habitat which is 

periodically used. Lake Sturgeon were not captured or reported as part of the Phase 1 or 

Phase 2 EEM programs in any study areas. The La Vallée River at the location of the both 

reference areas have diverse small-bodied fish communities and are actively used by local 

bait fishermen to supply anglers. 

2.5.4 Resource Utilization 

The recreational activities within the regional setting of the mine include hunting, trapping, 

and snowmobile and ATV use. The mine is located within a low-density rural area with the 

primary agriculture limited to cattle and associated feed crops. Logging and more intensive 

agriculture were historically more prevalent. 

Generally, the Pinewood River does not support any substantial fishing for either bait fish or 

sportfish in the general vicinity of the mine. Most fishing is limited to the lower reaches 

(Minnow 2016) 

2.5.5 Habitat Description of the EEM Study Areas 

The Pinewood River is the receiver of the effluent from all permitted discharges (Sediment 

Pond 1, Sediment Pond 2, Loslo Creek (EDL2) and the Water Pipeline Discharge (EDL1). The 

Pinewood River originates from Pinewood Lake approximately 24.2 km upstream of SW22A 

and flows south to Rainy River which flows west into the southernmost point of Lake of the 

Woods. The main stem of the Pinewood River is 75 km long and drains a watershed of 

approximately 576 km2. The flow conditions in the Pinewood River are highly variable and 

change seasonally based on spring freshet, summer drought conditions, and the effects of 

alterations from wildlife (i.e., beaver dams). Overall, the river is shallow and meandering with 

a low gradient (average <0.1% KCB, 2011). The substrates are predominantly fines in the 

clay silt fraction with detritus and lower proportions of sand, gravel and boulder in some 

areas (AMEC, 2014). Wetted width varies from 1.5 m to 40 m proceeding downstream 

(AMEC, 2012; KCB, 2011). Baseline studies indicated the wetted width near the RRM was 

around 10 m with a depth range of 0.3 to 1 m (AMEC, 2012; KCB, 2011). 
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Downstream of the mine site various habitat types are present that could provide spawning 

for species such as Walleye (Stizostedion vitreum), Northern Pike (Esox lucius) and Yellow 

Perch (Perca flavescens). These are generally associated with wider channel width and 

coarser substrates with Walleye and harder substrate spawning fish habitat being confined 

to below McCallum Creek whereas vegetation spawners such as pike and perch have a large 

proportion of habitat and the extent of this is generally upstream of McCallum Creek. 

Upstream of the mine site progressing towards Pinewood Lake the receiver is ponded and 

small with substantial evidence of beaver activities both current and historical. 

2.5.5.1 Pinewood River Areas 

During Phase 1, a single exposure area (PINR-EXP) was located on the Pinewood River 

downstream of its confluence with Loslo Creek. In Phase 2 a similar area was sampled on 

the Pinewood River. This exposure location is situated downstream of the discharge 

structure commissioned in September 2020 and is situated to assess the potential effects of 

the combined discharges of Loslo Creek, Sediment Pond 1 and Sediment Pond 2 on the 

Pinewood River (Figure 2-2: Rainy River Mine Phase 1–3 EEM Areas.Figure 2-2). 

Sampling areas were also established upstream (SW23 – PINR-REF2) and downstream 

(SW24 – PINR-EXP2) of the Water Discharge Pipeline outfall that was also commissioned in 

2020. These areas were previously sampled to meet the requirements of New Gold’s 

provincial operating permit, however now form part of the assessment for EEM with the 

change of the primary discharge to EDL1.  

The EDL2 exposure area used in Phase 1 and 2 and the current study is situated in a reach 

that was characterized by AMEC (2013) as habitat Type 1 and/or 2. These habitat types 

primarily consist of relatively deep and wide channels (10 to 50 m wide) mostly comprised 

of flat morphology with some pools (up to > 2 m deep). Generally, these habitat types are 

characterized by relatively narrow flood prone widths and a variable composition of riparian 

vegetation. Although both habitat types have some similarity in channel dimension, 

substrate and cover availability, Type 1 was characterized by AMEC (2013a) as having a 

narrower floodplain with moderate entrenchment and forested riparian vegetation 

extending close to the channel edge. Type 1 aquatic vegetation was dominated by 

Richardson’s Pondweed (Potamogeton richardsonii) and Coontail (Ceratophyllum 

demersum). 

Type 2 habitat is characterized by a slightly wider floodplain (maximum 50 m) dominated by 

sedge, Alder and Willow, with mixed forest available within the valley at a greater distance 

from the channel margins. Aquatic vegetation in Type 2 reaches is dominated by Yellow 

Pond-lily (Nuphar luteum), Broad-leaved Arrowhead (Sagittaria latifolia), Tapegrass 

(Vallisneria spirallis) and Coontail.
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Figure 2-2: Rainy River Mine Phase 1–3 EEM Areas.
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Substrate throughout both habitat types is relatively uniform and dominated by silt/muck, sand, 

clay and detritus mixed with some presence of larger substrate particles (gravel, boulder). PINR-

EXP was described as having silt and clay dominated substrates with some sand with relatively 

high TOC (compared to the Sturgeon Creek reference area). 

Mixed forest species associated with both habitat types are Black Spruce (Picea mariana), 

Tamarack (Larix laricina), Balsam Poplar (Populus balsamifera), American Elm (Ulmus Americana) 

and White Birch (Betula papyrifera). 

The EDL1 exposure area for the Phase 3 program is approximately 10 km downstream of the 

mine site. At this location the Pinewood River watershed is approximately 213 km2. This is more 

than double the watershed area at the site. The habitat in the Pinewood River near the discharge 

was referred to as Type 1 habitat as described above. During the baseline study this location was 

assessed and contains 20-55% instream cover in the form of woody debris, various species of 

aquatic vegetation (i.e., emergent, submergent, overhanding) AMEC 2012). Bankfull width ranges 

from 5 to 10 m and steam morphology is approximately 80% flats and 20% pools with depths 

ranging from 0.25 to 1.75 m. The Pinewood River is bordered by New Gold owned grassland on 

one side with a mixed forest providing riparian cover and canopy over above 50% of the area. 

2.5.5.2 Phase 1–3 Reference Areas 

Sturgeon Creek 

Sturgeon Creek was chosen as a suitable reference to PINR-EXP (i.e., EDL2) from a shortlist of 

nine potential sites based on stream morphology, length, mean annual flow and many more 

(Minnow, 2016). The primary criteria used to select the Sturgeon Creek reach in Phase 1 were 

watershed area, agricultural land use and stream morphology. Sturgeon Creek is a fourth order 

stream located southeast of the RRM. It is approximately 97 km long and has a watershed area 

of around 128 km2 (Minnow, 2016). 

Results of the Phase 1 field program indicated that Sturgeon Creek had similar depth and 

velocity to that of the Pinewood exposure area. Dissolved oxygen and pH were also similar, 

whereas the exposure area did have slightly colder temperatures and higher conductance than 

the selected reference area. The Sturgeon Creek reference area is slightly smaller than the 

Pinewood River exposure area and contained only seven fish species compared to eleven 

captured in the exposure during Phase 1 (Figure 2-2). 

La Vallée River 

The Phase 1 EEM reported that some of the statistically significant results that were noted in the 

benthic community may have been the result of subtle habitat differences between the 

Pinewood River exposure and the Sturgeon Creek reference areas. One habitat difference that 

was noted quantitatively was substrate type. Total organic carbon (TOC) and silt were 

significantly higher in concentration and proportion, respectively, when compared to the 

reference area. As a result, it was recommended that a second reference area be established as 
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part of the Phase 2 EEM program (Ecometrix, 2019). To this end, field reconnaissance and test 

sampling was undertaken in July 2020 (Ecometrix, 2020). 

Each of the eight remaining short-listed reference areas from the Phase 1 Study Design (Minnow 

2016) were first visited for preliminary observation of suitability. This suitability was based on 

water depth, morphology, riparian vegetation, and observation of barriers. These visual 

observations resulted in one location on each of the Kishkakoesis River, Sturgeon Creek, and La 

Vallée River being prioritized for further investigation via targeted biological collections. 

Targeted collections included benthos and sediments (TOC, grain size) and a preliminary 

determination of the local fish community.  

Location 23 on the La Vallée River (hereafter, LVR-REF) was chosen as the secondary reference 

location. This was based on the combined results from the benthic, sediment and fish collections 

as well as the observed habitat. The stream order, depth, and width of the watercourse as well as 

the surrounding riparian and upland habitat were similar to that of the exposure area. 

Additionally, the benthic invertebrate community in the test samples from the La Vallée River 

were dominated by oligochaetes and chironomids similar to the exposure area; and finally, the 

fish community included both of the sentinel species used in Phase 1 and thereby allowed 

comparability for the Phase 2 fish component. Substrate distribution in all of the areas sampled 

during the reconnaissance trip were slightly different that the exposure area although all 

dominated by fine particles. Attempts during the benthic field program were made to match 

sediments more closely between all sampling areas. 

The reference area for EDL1 is located downstream of LVR-REF with similar catchment area to 

EDL1 as well as having similar riparian characteristics and catchment compositions as the 

upstream LVR-REF. 

2.5.6 Identification of Confounding Factors 

With the exception of runoff associated with current agricultural practices, namely cattle grazing 

and livestock feed production the study area is not impacted by other anthropogenic sources. 

Livestock based agricultural impacts include cattle in the stream altering habitat, leading to 

increased erosion, and also contributing to the nutrient loadings through livestock waste. During 

the selection of the reference locations the percent agricultural land cover was one factor used 

during the selection process as a way to control for this confounding factor. 

Further to the aforementioned confounding factors, the presence of multiple discharges used by 

the mine can cause between and within EEM phase confounding effects. Each Phase will have 

different volumes of discharge from different locations based on precipitation and water 

management requirements.  

Now that the discharge locations for the remainder of the mine life have been located 

confounding factors will be reduced. However, at present direct comparisons of the Phase 1 and 

2 results to the Phase 3 results should be considered solely a reflection of exposure to mine 

effluent. The study herein also assesses potential effects based on the EDL1 discharge in 
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isolation. However, it must be noted that the area upstream from EDL1 includes the potential 

effects of the EDL2, and Sediment Pond 1 and 2 discharges upstream. Multiple discharges and 

water management practices based on the local precipitation require a determination of the 

primary discharge in each EEM phase. In Phase 2 it was reported that using the EDL2 area would 

remain consistent. However, assessment of 2020–2023 flow data indicates that this was not the 

case since EDL1 discharge rate exceeded EDL2 discharge. Changing the exposure area phase 

after phase does not provide the most simplistic way to determine effect but, is in keeping with 

the regulation that requires assessment of the discharge with the higher potential effect. 

The additional confounding factor related to the multiple discharges is that reference areas 

cannot be established on the same watershed. EDL2, assessed as part of Phase 1 and 2 is 

located along the Pinewood River at a transition point in habitat types and therefore potential 

effects cannot be assessed using an upstream and downstream, reference vs. exposure design. 

Similarly, EDL1 is downstream of EDL2 and the site upstream of EDL1 is not a true reference 

because it is subject to the potential effects from the discharge upstream, that is EDL2. For both 

discharges, reference areas are also located on other watersheds. This inherently introduces 

watershed differences in both biotic and abiotic factors between the exposure and reference 

area comparisons confounding interpretation of what differences are related to those between 

watershed natural differences



 

PHASE 3 EEM INTERPRETIVE REPORT FOR RAINY RIVER MINE 

Summary of Previous EEM Results 

 

 

3.1 
Ref. 22-3093 

17 MARCH 2024 

3.0 Summary of Previous EEM Results 

3.1 Phase 1 EEM 

3.1.1 Overview 

EEM Phase 1 at RRM employed a control-impact design that included sampling water, sediment, 

benthic invertebrates and fish from a single exposure area (PINR-EXP1) and a single reference 

area (STUC-Ref) (Minnow 2018). The results of the field programs were interpreted along with 

other relevant data, including acute and sublethal toxicity test results, effluent characterization, 

and data from routine surface water quality monitoring, to assess the potential effects, if any, 

resulting from the discharge of mine effluent in the Pinewood River. The results of the previous 

EEM program are summarized below. 

3.1.2 Supporting Environmental Information  

3.1.2.1 Water Quality  

In Phase 1 water quality was similar between the reference and exposure areas, with a few 

exceptions; the exposure area had elevated conductivity, hardness, calcium, potassium and 

sodium compared to the Sturgeon Creek reference area. Iron, nitrate and selenium all exceeded 

their respective guidelines for the protection of aquatic life. However, iron and selenium 

exceeded their guidelines in both the reference and exposure areas indicating elevated 

concentrations from sources other than the mine. 

3.1.2.2 Sediment Quality  

The grain size analysis of Phase 1 sediment indicated that the exposure area sediment contained 

significantly more total organic carbon (TOC) and silt than the reference area sediments, 

whereas the opposite was true for the clay fraction. 

Chromium and nickel concentrations in both sampling areas exceeded their respective Provincial 

Sediment Quality Guideline (PSQG) Lowest Effect Levels (LEL). Manganese and phosphorus also 

exceeded their PSQG in the exposure area sediments. In the case of these metals the exposure 

concentrations were also elevated compared to reference concentrations. TOC was above the 

PSQG LEL in both areas. Total Kjeldahl nitrogen (TKN) in the exposure area was the only 

parameter to exceed the Severe Effects Level (SEL). It should be noted that TKN was also greater 

than the PSQG LEL at the reference area. 

3.1.3 Benthic Invertebrate Community (BIC) 

In Phase 1, five replicate benthic invertebrate samples were collected in both the reference and 

exposure areas. Generally, the benthic communities within the two areas were similar. There 

were no statistical differences between the areas in terms of invertebrate abundance and 

diversity. The only EEM effect endpoint that differed between the areas was the Bray- Curtis 

Index, indicating a moderate level of community structure difference between the areas. This 

difference is likely the result of subtle habitat differences not effluent exposure (Minnow 2018) 
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3.1.4 Fish 

The Phase 1 lethal fish survey targeted Brook Stickleback and Central Mudminnow. The fish 

species assemblage was similar between the two area although overall the number of species 

captured in the reference was lower (i.e., seven vs. 11 fish species collected). 

Female Brook Stickleback and Central Mudminnow from the exposure area were significantly 

different than their reference area counterparts with respect to relative gonad size, relative liver 

size, and body condition. For Brook Stickleback all these differences exceeded the applicable 

CES whereas for Central Mudminnow only relative gonad size exceeded the applicable CES. 

Similarly, exposure area males from both sentinel species had significantly larger relative liver 

size and body condition compared to their reference area counterparts and the MODexceeded 

the CES on all accounts. 

Overall, it was suggested that the pattern of differences in the fish endpoints indicated more 

food availability within the exposure area compared to the reference area (Minnow 2018). 

3.1.5 Fish Usability 

In Phase 1 mercury concentrations in the RRM effluent did not require an assessment of fish 

usability in the Pinewood River. That is, the mean annual concentration of mercury was < 0.1 

ug/L in RRMs effluent. However, as a requirement of provincial approvals, the RRM undertakes a 

mercury monitoring program which assesses body burden levels in small- bodied fish and large-

bodied fish, the results of which are presented under separate cover. 

At the time of the Phase 1 EEM selenium was not part of the fish usability component of the 

program.  

3.1.6 Conclusions 

The results of the water samples collected during the Phase 1 field studies indicated that the 

effluent being discharged to the Pinewood River is detectable based on a limited number of 

parameters. There was also elevated concentrations of manganese and phosphorus in the 

exposure area sediments when compared to the reference area and were above their LELs. From 

a biological standpoint only one of the four benthic community endpoints was significantly 

different between the two sampling areas and this may be the result of small habitat differences. 

With respect to fish there were a number of significant differences in both sexes of both sentinel 

species. Additionally, the majority of these noted differences were above their respective CES. 

However, it was suggested that the differences noted were indicative more resource/food rather 

than impairment due to effluent exposure. 

As this was the first Phase for the EEM, subsequent periodic monitoring in a similar fashion was 

required to determine any confirmed effects (i.e., statistical significance in the same direction). 
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3.2 EEM Phase 2 

3.2.1 Overview 

The Phase 2 EEM study followed the same general design as the Phase 1 assessment with one 

major addition. As noted, Phase 1 indicated that differences between the EDL1 exposure areas 

and the Sturgeon Creek reference area were likely related to habitat differences. Therefore, after 

discussion with ECCC a reference area reconnaissance study was conducted which resulted in 

the addition of a second reference area within the La Vallée River. 

3.2.2  Supporting Environmental Variables 

Overall, there were elevated concentrations of most parameters in the exposure area sample 

compared to the reference areas. Many of these elevated parameters are normal indicators of a 

mine discharge. Some of the parameters that were higher in the exposure area than the 

reference areas may be due to the difference in watercourses as the results are not the same as 

during the more consistent effluent and receiver water EEM monitoring within the Pinewood 

River (i.e., upstream and downstream of the discharge). The exceedance of the cobalt PWQO in 

the exposure area appeared anomalous as this value is two orders of magnitude higher than the 

mean value reported during the other EEM monitoring on the Pinewood River in Phase 2. 

Furthermore, mine effluent has never exceeded MDMER criteria for any parameter with the 

exception of TSS and this has not occurred since 2017.  

Generally, if the sediment LEL was exceeded in the exposure area it was also exceeded in the 

reference area. Sediment chemistry is highly variable and up to 50% variance is possible in close 

proximity within a waterbody. Therefore, an increase in the sediment concentration in the 

exposure area was considered potentially meaningful if the relative percent increase between 

the median values was greater than 25%. It should also be noted that because the reference and 

exposure areas are in different watersheds there are inherent differences in the sediment 

chemistry that are not the result of the mine discharge. However, the aforementioned criterion 

was used to flag potential parameters of interest. As such; median arsenic, boron, calcium, 

copper, magnesium, manganese, potassium, sodium, strontium, thallium, titanium and 

zirconium were identified as elevated greater than 25% in the exposure area compared to the 

STUC reference area and median cadmium, calcium, copper, magnesium, strontium, titanium 

and zirconium were 25% greater in the exposure area compared to the LVR reference area.  

3.2.3 Benthic Invertebrates Community 

The key findings associated with the Phase 2 benthic invertebrate community survey are: 

• A total of 32 benthic families were identified in the study area of which 24 were 

identified in the LVR reference area, 25 in the STUC reference area and 26 in the 

exposure area. Seventeen of the 32 taxa were found in both reference areas and the 

exposure area. 
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• Invertebrate density ranged from approximately 3,086 to 37,486 organisms/m2 across the 

study area. Taxa that were generally prominent across the study area (present at 60% of 

study stations in each area) include the nematodes, naidid oligochaetes, ostracods, elmid 

beetles, caenid mayflies, biting midge larvae (Ceratopogonidae), phantom midge larvae 

(Chaoboridae), midge larvae (Chironomidae), mud snails from the taxonomic family 

Hydrobiidae and sphaeriid (fingernail) clams.  

• The dominant taxa in the exposure area were chironomids (25.1%), whereas oligochaetes 

were dominant in both LVR reference (60.4%) and STUC reference (32.6%) areas. EPT taxa 

(orders Ephemeroptera, Plecoptera, and Trichoptera) were proportionally more abundant 

in the exposure area (13.7%), followed by the STUC reference (7.3%) and the LVR 

reference (2.7%).  

• No statistical difference in total benthic invertebrate density was found between the 

exposure area and either of the reference areas. 

• No statistical difference in taxa richness was detected between the exposure area and 

the LVR reference area. Taxa richness was significantly higher in the exposure area, than 

in the STUC reference area (p=0.055), however this difference did not exceed the CES of 

±2 ref SDs. 

• A significant difference was detected between the LVR reference and exposure area in 

terms of Simpson’s Evenness (EXP>REF), but the magnitude of difference was relatively 

small and less than the CES. 

• Bray Curtis dissimilarity index was significantly different between the exposure area and 

both the LVR reference area (p=0.007) and the STUC reference area (p=0.007). Re-

analysis of the Phase 1 data using the dbRDA method also found a statistically significant 

difference between the exposure area and the STUC reference area (p=0.02). 

• The proportion of silt in the sediment was significantly higher in the exposure area than 

in the LVR reference area. This difference may be an influential factor in the differences 

observed in Simpson’s Evenness and Diversity across the exposure and LVR reference 

areas, as significant linear relationships were identified between proportion of silt in 

sediment and these two endpoints across these sites. 

• Some differences in endpoint values were noted between Phases 1 and 2, but no pattern 

reflecting a potential confirmed effect (i.e., statistical difference in same direction with 

same endpoint from phase to phase) was identified for effect endpoints of density, 

richness or evenness. 

• The Bray-Curtis index was significantly different between STUC and EXP in each of Phase 

1 and Phase 2. However, further analysis indicated that the dissimilarity observed 

between replicate sampling stations in the STUC area may be as great as that between 

the STUC versus EXP stations. This further demonstrates that the STUC reference area 
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may not provide the most comparable control for this ongoing study and the secondary 

LVR reference area provides important natural context. 

3.2.4 Fish Community 

Overall, the majority of fish collected and subsequently retained for further processing (Brook 

Stickleback and Central Mudminnow) appeared to be in good physical health. 

While some statistical differences were noted, no EEM effect endpoint was statistically different 

in the same direction between the exposure area and both reference areas. ECCC 

correspondence indicates that the MDMER does not discriminate between reference areas and 

therefore and IOC study should be implemented in Phase 3. If both reference areas had been 

sampled in both Phase 1 and 2 it would be appropriate to proceed to and IOC study. However, 

proceeding to an IOC study based on one Phase of data from the La Vallée River is not 

necessarily supported scientifically given that there were no confirmed effects based on 

Sturgeon Creek Reference area comparisons and limited statistically significant differences 

between the exposure area and Sturgeon Creek overall. Furthermore, Phase 2 contained two 

sentinel species, and with the exception of relative gonad weight there is no consistency in 

significant effects between the two species as would be expected if the mine discharge was the 

cause. Overall, there is a lack of corroborating information to indicate that a confirmed effect 

was identified.  

3.2.5 Fish Usability 

As per the study design (Ecometrix, 2019), fish usability studies were not required for inclusion in 

the Phase 2 EEM. 

3.2.6 Conclusions 

For benthic invertebrates, the Bray-Curtis Index was found to be significantly different between 

the Sturgeon Creek reference and the exposure area in both Phase 1 and Phase 2. This is a 

confirmed effect. However, further statistical analysis indicated that the Sturgeon Creek 

reference area is not likely the most appropriate reference area for the Pinewood River with 

respect to the benthic invertebrate community. Accordingly, we recommended that the mine 

remain in periodic monitoring to obtain a second phase of benthic invertebrate community data 

from the newly established La Vallée River reference area. Similarly, we recommended that a 

second Phase of data be collected for fish at the newly established La Vallée River reference 

location. 
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4.0 Supporting Environmental Information  

4.1 Sediment Characterization 

Sediment was collected alongside benthic samples and identified in Table 4-1. The particle size 

of the sites is summarized in Table 4-2. Detailed lab results are provided in Appendix B 

Sediment was collected from September 19 to September 22, 2023. The locations of sampling 

sites are within a few metres of the sites in previous phases (i.e., sites associated with EDL2 

discharge) to support temporal comparisons. 

Table 4-1: Sediment sampling stations near Rainy River Mine, 2023.  

Associated Exposure Site Type Site Station Latitude Longitude 

EDL2 (PINR-EXP) 

Reference STUC-REF 

1 48.72189 -93.95711 

2 48.72197 -93.95772 

3 48.72164 -93.95870 

4 48.72147 -93.96024 

5 48.72117 -93.96041 

Reference LVR-REF 

1 48.66936 -93.66928 

2 48.66864 -93.66975 

3 48.66814 -93.66922 

4 48.66775 -93.66999 

5 48.66664 -93.66978 

Exposure PINR-EXP 

1 48.82947 -94.06442 

2 48.82956 -94.06472 

3 48.82919 -94.06489 

4 48.82878 -94.06591 

5 48.82911 -94.06625 

EDL1 (PINR-EXP2) 

Reference LVR2-REF 

1 48.61974 -93.63166 

2 48.61988 -93.63115 

3 48.62027 -93.63069 

4 48.61992 -93.63240 

5 48.62052 -93.63204 

Reference PINR-REF2 

1 48.81200 -94.15099 

2 48.81293 -94.15105 

3 48.81327 -94.15031 

4 48.81342 -94.14952 

5 48.81151 -94.25255 

Exposure PINR-EXP2 

1 48.81091 -94.15020 

2 48.81130 -94.15265 

3 48.81158 -94.15323 

4 48.81072 -94.15405 

5 48.81113 -94.15368 
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4.1.1 Methods 

Each sediment sample was collected using three Petite Ponar grabs. The top 5 cm of each grab 

was transferred to a clean holding container and homogenized using a stainless-steel spoon. 

Samples were then transferred into labelled 500 mL wide-mouthed bottles. Following collection, 

samples were placed in a cooler with ice until they were shipped to the analytical laboratory. 

Sediment samples were shipped to Bureau Veritas in Mississauga, Ontario, with appropriately 

completed chain-of-custody forms for subsequent analysis. Bureau Veritas Laboratories are fully 

certified and accredited by several agencies (e.g., MDDELCC, SCC, CALA, AIHA, NELAP, NVLAP). 

Sediment samples were analyzed for TOC, grain size, and total metals using acid extractable 

atomic spectroscopy.  

Potential elevation concentrations are identified using Ontario’s PSQG. The PSQG defines two 

effect levels. The Lowest Effect Level (LEL) indicates a concentration that can be tolerated by 

most sediment-dwelling organisms. Sediments meeting the LEL are considered clean-to-

marginally polluted. The Severe Effect Level (SEL) indicates a concentration that is expected to 

be detrimental to most sediment-dwelling organisms. Sediments exceeding the SEL are 

considered heavily contaminated. 

4.1.2 Statistical Approaches 

Sediment characteristics (e.g., TOC and percent sand, silt, and clay) of the reference and 

exposure sites were compared statistically. To select the appropriate analysis, the distribution of 

the data was first examined using a Shapiro-Wilk test. If the data were parametrically distributed, 

a Barlett’s test was used to assess the variance in the residuals. If the data was nonparametrically 

distributed, a Levene’s test was used. When data were normally distributed and have 

homogenous variance, comparisons of endpoint data were made using a single factor analysis 

of variance (ANOVA). When the data deviated from a normal and homogenous distribution, 

transformations (e.g., log10, square root) were applied in attempt to satisfy the assumptions of 

an ANOVA. If data transformation could not achieve a normal distribution or homogenous 

variance, then a Kruskal-Wallis test was used to compare samples. A Kruskal-Wallis test is a non-

parametric alternative to an ANOVA that is effective in low-sample analyses. If there was a 

significant difference identified between the groups, a Tukey’s HSD post-hoc test was used to 

determine which sites were different. All statistical procedures were carried out using the R 

v.4.3.2 (R Core Team 2023), supplemented with the packages ‘vegan’ v.2.6-4 (Oksanen et al. 2022) 

and ‘agricolae’ v.1.3-5 (de Mendiburu 2021). 

The concentrations of elements below the detection limit were replaced with the detection limit 

for statistical analyses.  

R v.4.3.2 base packages, package tidyverse v. 2.0.0 and related packages, and an Ecometrix in-

house EEM companion package emsR v. 5.0.0. 
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4.1.3 Results  

4.1.3.1 Sediment Composition and Texture 

The sediments measured in the EDL1 and EDL2 reference and exposure areas were generally 

similar in particle size and texture. In EDL2, small particle sizes were dominant, including clay, 

silt, and fine sand (Figure 4-1, Table 4-2, Figure 4-2). In the reference sites, clay was dominant 

(41% of the composition of LVR-REF and 44% of the composition of STUC-REF). In the exposure 

site, fine sand was dominant (36%). The differences are also statistically significant (Figure 4-2, 

Table 4-2, Table 4-3). These differences may impact the benthic community composition and 

must be considered when interpreting those results. EDL1 was also dominated by small particle 

sizes, including clay, silt, and fine sand (Figure 4-1,Table 4-2) 

). In the reference sites, clay was dominant (36% of the composition of PINR-REF2 and 24% of 

the composition of LVR-REF2). In the exposure site, clay was 46% of the composition. Despite 

clay being dominant, the percentages are also statistically significant (Figure 4-3, Table 4-3). 

These differences may impact the benthic community composition and must be considered 

when interpreting those results.  

There was no statistical difference in TOC between the EDL2 (p = 0.207; ANOVA) or EDL1 (p= 

0.191; ANOVA) where compared to their corresponding reference areas (Figure 4-2, Figure 4-3; 

Table 4-3). Importantly, the average TOC in both the reference and exposure area were above 

the LEL of 1% established by the Province of Ontario. However, all areas are above the LEL 

threshold, the elevated TOC appear to be natural to the area and not related to mine effluent. 

Overall, there are differences in the texture and sediment composition of areas in Rainy River. 

However, the differences do not appear to be related to proximity to mine discharge (Figure 

4-1). The lack of extreme outliers implies that the reference and exposure areas have high levels 

of consistency within sites. The differences in sediment composition may influence the benthic 

communities.  



 

PHASE 3 EEM INTERPRETIVE REPORT FOR RAINY RIVER MINE 

Supporting Environmental Information 

 

 

4.4 
Ref. 22-3093 

17 MARCH 2024 

 

Figure 4-1: Particle size distribution of sediments for Phase 3 EEM sites, 2023. 
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Table 4-2: Summary of the particle size and TOC distributions for Phase 3 EEM sites, 2023. 

Associated Exposure Site Type  Site Texture Mean Median Min Max SD SE 

EDL2 (PINR-EXP) 

Reference  STUC-REF 

Clay (< 0.0039 mm) 0.3 0.1 0.1 0.7 0.3 0.1 

Silt (0.062-0.0039 mm) 1.2 1.0 0.0 2.0 0.8 0.4 

Fine Sand (0.25-0.062 mm) 27.2 30.0 9.0 37.0 10.8 4.8 

Coarse Sand (2.0-0.25 mm) 27.8 28.0 23.0 32.0 3.5 1.6 

Gravel (>2.0 mm) 44.0 40.0 38.0 61.0 9.7 4.3 

TOC (mg/kg) 32400 24000 23000 67000 19360 8658 

Reference  LVR-REF 

Clay (< 0.0039 mm) 0.5 0.1 0.1 2.1 0.9 0.4 

Silt (0.062-0.0039 mm) 6.0 6.0 1.0 9.0 3.3 1.5 

Fine Sand (0.25-0.062 mm) 28.2 31.0 15.0 36.0 8.5 3.8 

Coarse Sand (2.0-0.25 mm) 24.2 22.0 20.0 33.0 5.3 2.4 

Gravel (>2.0 mm) 41.2 42.0 36.0 50.0 5.8 2.6 

TOC (mg/kg) 28360 21000 8800 58000 19487 8715 

Exposure  PINR-EXP 

Clay (< 0.0039 mm) 0.2 0.1 0.1 0.7 0.3 0.1 

Silt (0.062-0.0039 mm) 10.6 9.0 5.0 17.0 6.1 2.7 

Fine Sand (0.25-0.062 mm) 36.2 40.0 19.0 41.0 9.6 4.3 

Coarse Sand (2.0-0.25 mm) 21.6 23.0 16.0 25.0 3.6 1.6 

Gravel (>2.0 mm) 31.4 30.0 27.0 40.0 5.0 2.2 

TOC (mg/kg) 14200 15000 11000 17000 2588 1158 

EDL1 (PINR-EXP2) 

Reference  LVR2-REF 

Clay (< 0.0039 mm) 6.7 9.7 0.2 12.0 5.5 2.4 

Silt (0.062-0.0039 mm) 20.4 21.0 12.0 27.0 6.4 2.9 

Fine Sand (0.25-0.062 mm) 24.8 26.0 19.0 31.0 5.2 2.3 

Coarse Sand (2.0-0.25 mm) 24.8 24.0 21.0 30.0 3.7 1.7 

Gravel (>2.0 mm) 23.6 22.0 20.0 32.0 4.8 2.2 

TOC (mg/kg) 10780 10000 8300 14000 2589 1158 

Reference  PINR-REF2 
Clay (< 0.0039 mm) 0.3 0.3 0.1 0.5 0.2 0.1 

Silt (0.062-0.0039 mm) 4.4 5.0 2.0 6.0 1.5 0.7 
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Associated Exposure Site Type  Site Texture Mean Median Min Max SD SE 

Fine Sand (0.25-0.062 mm) 33.2 31.0 21.0 44.0 8.8 3.9 

Coarse Sand (2.0-0.25 mm) 25.8 25.0 22.0 33.0 4.3 1.9 

Gravel (>2.0 mm) 36.2 37.0 31.0 42.0 5.1 2.3 

TOC (mg/kg) 12400 11000 9000 18000 3435 1536 

Exposure  PINR-EXP2 

Clay (< 0.0039 mm) 0.6 0.4 0.1 2.1 0.8 0.4 

Silt (0.062-0.0039 mm) 5.2 5.0 2.0 8.0 2.8 1.2 

Fine Sand (0.25-0.062 mm) 21.2 22.0 10.0 38.0 10.7 4.8 

Coarse Sand (2.0-0.25 mm) 27.2 29.0 20.0 36.0 6.4 2.9 

Gravel (>2.0 mm) 46.0 48.0 28.0 61.0 12.9 5.8 

TOC (mg/kg) 15400 16000 10000 22000 4980 2227 
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Table 4-3: Summary Statistics of the Particle Size Comparison of Sediments from Rainy 

River, 2023. 

Metric 

Three-group comparison Pairwise comparisons 

p-value 
Significant 

difference? 
Test Area (I) Area (J) p-value 

Significant 

difference? 

EDL2 

    LVR-REF PINR-EXP 0.117 No 

% Clay 0.040 Yes KW LVR-REF STUC-REF 0.812 No 

    PINR-EXP STUC-REF 0.040 Yes 

% Silt 0.105 No ANOVA - - - - 

% Fine 

Sand 
0.107 No KW - - - - 

    LVR-REF PINR-EXP 0.208 No 

% Coarse 

Sand 
0.010 Yes ANOVA LVR-REF STUC-REF 0.185 No 

    PINR-EXP STUC-REF 0.008 Yes 

% Gravel 0.841 No KW - - - - 

TOC 

(mg/kg) 
0.207 No ANOVA - - - - 

EDL1 

    LVR2-REF PINR-EXP2 0.003 Yes 

% Clay 0.004 Yes ANOVA LVR2-REF PINR-EXP2 0.087 Yes 

    PINR-EXP2 PINR-REF2 0.202 No 

% Silt 0.748 No ANOVA - - - - 

% Fine 

Sand 
0.115 No ANOVA - - - - 

    LVR2-REF PINR-EXP2 <0.001 Yes 

% Coarse 

Sand 
<0.001 Yes ANOVA LVR2-REF PINR-EXP2 <0.001 Yes 

    PINR-EXP2 PINR-REF2 0.950 No 

    LVR2-REF PINR-EXP2 0.029 Yes 

% Gravel 0.077 Yes KW LVR2-REF PINR-EXP2 0.021 Yes 

    PINR-EXP2 PINR-REF2 0.983 No 

TOC 

(mg/kg) 
0.191 No ANOVA - - - - 

Note: KW = Kruskal Wallis test. Statistically significant differences are highlighted.  
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Figure 4-2: Box and Whisker Comparison of Sedimentary Characteristics for EDL2, 2023. 

Notes: Top and bottom of the box are the third and first quantiles, respectively; the bold midline is the median; the whiskers at the top and bottom are the 

maximum and minimum, respectively; the closed points are outliers. Lettering (A, B) indicate a significant statistical difference (p < 0.10).  
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Figure 4-3: Box and Whisker Comparison of Sedimentary Characteristics for EDL1, 2023. 

Notes: Top and bottom of the box are the third and first quantiles, respectively; the bold midline is the median; the whiskers at the top and bottom are the 

maximum and minimum, respectively; the closed points are outliers. Lettering (A, B) indicate a significant statistical difference (p < 0.10).  
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4.1.3.2 Sediment Chemistry 

A suite of 24 elements were measured in the sediments and compared to provincial guidelines 

(Table 4-4; Table 4-5). No elements exceeded the SEL, but some were above the LEL. For 

example, in one of five stations Ni was above the LEL in STUC-REF (Ni = 19 µg/L) and Fe in 

PINR-EXP (Fe = 13,000 µg/L).  
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Table 4-4: Summary for Sediment Chemistry for Sites Associated with EDL2 Discharge, 2023  

Parameter Unit 
PSQG LVR-REF STUC-REF PINR-EXP 

LEL SEL Mean Median Min. Max. SD SE Mean Median Min. Max. SD SE Mean Median Min. Max. SD SE 

Aluminum µg/L - - 9,400 8,600 7,100 13,000 2,543 1,137 10,540 11,000 8,400 13,000 1,774 793 6,840 6,700 5,300 8,900 1,428 638 

Arsenic µg/L 6 33 1.6 1.3 1.1 2.6 0.6 0.3 1.72 1.5 1.2 3.1 0.8 0.3 1.3 1.2 1.1 1.7 0.3 0.1 

Barium µg/L - - 54.4 53 38 74 15 7 67.8 65 54 88 12 6 40 39 33 47 7 3 

Beryllium µg/L - - 0.392 0.33 0.29 0.56 0.11 0.05 0.444 0.43 0.35 0.58 0.09 0.04 0.29 0.29 0.23 0.38 0.06 0.03 

Boron µg/L - - 7.54 6.6 5.9 10 2 1 7.12 6.8 6 8.9 1.2 0.5 6 5 5 7 1 0 

Cadmium µg/L 0.6 10 0.146 0.12 0.1 0.22 0.06 0.02 0.236 0.2 0.18 0.4 0.1 0.0 0.12 0.11 0.10 0.14 0.02 0.01 

Calcium µg/L - - 5,820 5,900 4,500 6,700 807 361 6,080 6,000 5,300 7,100 736 329 6,400 6,200 4,900 8,600 1,358 607 

Chromium µg/L 26 110 19.8 21 15 25 5 2 22.4 23 18 28 4 2 15 15 13 20 3 1 

Cobalt µg/L - - 6.62 6 5.3 8.5 1.4 0.6 8.22 7.9 7.5 10 1 0 6.0 5.6 5.4 7.1 0.7 0.3 

Copper µg/L 16 110 8.92 9.4 5.7 12 3 1 9.74 9 7.4 14 2 1 8 8 6 12 3 1 

Iron µg/L 20,000 40,000 12,600 12,000 10,000 17,000 2,966 1,327 14,000 14,000 11,000 18,000 2,550 1,140 9,980 9,800 8,200 13,000 1,836 821 

Lead µg/L 31 250 6.8 7.6 4.4 8.2 1.6 0.7 6.82 6.6 5.5 9.1 1.4 0.6 4.5 4.3 3.7 5.8 0.9 0.4 

Magnesium µg/L - - 4,420 4,300 3,400 5,100 712 318 4,620 4,500 4,000 5,400 522 233 4,360 4,000 3,600 5,900 907 406 

Manganese µg/L 460 1,100 226 240 150 280 52 23 292 310 210 370 63 28 254 220 200 330 61 27 

Mercury µg/L 0.2 2 0.05 0.05 0.05 0.05 0.00 0.00 0.05 0.05 0.05 0.05 0.00 0.00 0.05 0.05 0.05 0.05 0.00 0.00 

Nickel µg/L 16 75 13.18 13 9.9 17 3 1 14.6 14 12 19 3 1 11 11 9 14 2 1 

Phosphorus µg/L - - 454 480 340 540 77 34 486 460 430 570 58 26 392 390 330 450 43 19 

Potassium µg/L - - 1,276 1,200 880 1,700 325 146 1,320 1,300 1,100 1,600 192 86 924 910 700 1,200 186 83 

Sodium µg/L - - 96.6 77 59 150 37 17 99.2 98 82 130 19 8 82 77 65 97 14 6 

Strontium µg/L - - 18.4 17 14 24 4 2 20.6 21 17 25 3 1 17 17 14 23 4 2 

Thallium µg/L - - 0.1232 0.13 0.078 0.17 0.04 0.02 0.144 0.14 0.12 0.18 0.02 0.01 0.09 0.09 0.07 0.12 0.02 0.01 

Uranium µg/L - - 1.224 1.3 0.75 1.7 0.4 0.2 1.52 1.4 1.2 2.4 0.5 0.2 0.8 0.8 0.6 0.9 0.1 0.1 

Vanadium µg/L - - 28.6 26 22 39 8 3 30.2 30 24 39 6 3 20 19 15 26 4 2 

Zinc µg/L 120 820 44.6 47 33 59 11 5 65 61 51 91 15 7 42 39 35 53 7 3 

TOC mg/kg 10,000 100,000 28,360 21,000 8,800 58,000 19,487 8,715 32,400 24,000 23,000 67,000 19,360 8,658 14,200 15,000 11,000 17,000 2,588 1,158 

Notes: 

PSQG = Ontario’s Provincial Sediment Quality Guidelines. 

LEL = Lowest Effect Level; SEL = Severe Effect Level 

SD = Standard Deviation; SE = Standard Error  

TOC = Total Organic Carbon. 

Blue highlighted measurements exceed the LEL limits. No samples exceeded SEL limits.  
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Table 4-5: Summary for Sediment Chemistry for Sites Associated with EDL1 Discharge, 2023 

Parameter Unit 
PSQG LVR2-REF PINR-REF2 PINR-EXP2 

LEL SEL Mean Median Min. Max. SD SE Mean Median Min. Max. SD SE Mean Median Min. Max. SD SE 

Aluminum µg/L - - 7,340 7,600 6,300 7,900 658 294 7,900 7,700 6,200 10,000 1,386 620 8,880 9,800 6,700 11,000 1,954 874 

Arsenic µg/L 6 33 1.4 1.4 1.2 1.5 0.1 0.1 1.8 1.8 1.3 2.5 0.4 0.2 2.2 2.5 1.5 3.2 0.7 0.3 

Barium µg/L - - 46.2 48.0 41.0 49.0 3.3 1.5 48.2 46.0 37.0 64.0 9.9 4.4 56 56 38.0 84.0 17.4 7.8 

Beryllium µg/L - - 0.3 0.3 0.3 0.4 0.0 0.0 0.3 0.3 0.3 0.5 0.1 0.0 0 0 0.3 0.5 0.1 0.0 

Boron µg/L - - 6.8 6.8 5.5 7.9 0.9 0.4 7.1 6.5 5.7 10.0 1.7 0.8 8 9 5.2 9.6 1.9 0.8 

Cadmium µg/L 0.6 10 0.1 0.1 0.1 0.1 0.0 0.0 0.1 0.1 0.1 0.1 0.0 0.0 0 0 0.1 0.2 0.0 0.0 

Calcium µg/L - - 12,000 12,000 11,000 14,000 1,225 548 18,060 18,000 5,300 34,000 10,323 4,617 18,460 21,000 7,300 24,000 6,489 2,902 

Chromium µg/L 26 110 16.6 17.0 15.0 18.0 1.5 0.7 17.8 17 13 24 4 2 20 22 15.0 25.0 4.6 2.1 

Cobalt µg/L - - 6.6 6.9 5.6 7.3 0.7 0.3 6.76 6.8 5.5 8.3 1.0 0.5 7 8 6.0 8.8 1.1 0.5 

Copper µg/L 16 110 7.4 6.9 6.3 9.8 1.4 0.6 8.96 8.8 5.7 13 3 1 12 13 7.5 16.0 3.6 1.6 

Iron µg/L 20,000 40,000 10,680 11,000 9,600 12,000 986 441 12,080 12,000 9,400 15,000 1,983 887 13,400 15,000 10,000 17,000 3,209 1,435 

Lead µg/L 31 250 6.1 6.0 4.9 7.9 1.2 0.5 5.14 4.8 4.7 6.2 0.6 0.3 6 7 4.5 7.7 1.5 0.7 

Magnesium µg/L - - 7,640 7,800 6,800 8,200 555 248 11,100 11,000 3,700 19,000 5,470 2,446 11,700 13,000 4,500 15,000 4,177 1,868 

Manganese µg/L 460 1,100 196 200 170 220 21 9 258 260 160 350 68 30 356 390 200 450 96 43 

Mercury µg/L 0.2 2 0.05 0.05 0.05 0.05 0.00 0.00 0.05 0.05 0.05 0.05 0.00 0.00 0.05 0.05 0.05 0.05 0.0 0.0 

Nickel µg/L 16 75 12 12 10 13 2 1 15 14 9.7 20 4 2 17 19 11.0 22.0 4.6 2.1 

Phosphorus µg/L - - 492 490 480 500 8 4 414 410 360 460 36 16 448 450 410 490 33 15 

Potassium µg/L - - 1,074 1,100 970 1,100 58 26 1,302 1,200 910 1,900 365 163 1,580 1,800 1,000 2,100 460 206 

Sodium µg/L - - 83 84 72 93 10 4 111.6 110 80 160 30 13 138 140 110 170 24 11 

Strontium µg/L - - 17 18 16 18 1 0 20.8 20 14 30 6 3 26 28 19 31 5 2 

Thallium µg/L - - 0.11 0.11 0.09 0.12 0.01 0.01 0.132 0.12 0.12 0.17 0.02 0.01 0.14 0.16 0.10 0.19 0.04 0.02 

Uranium µg/L - - 0.83 0.83 0.79 0.89 0.04 0.02 0.832 0.8 0.75 0.98 0.10 0.04 1.02 1.10 0.82 1.20 0.17 0.07 

Vanadium µg/L - - 24.0 25.0 22.0 26.0 1.9 0.8 24.8 23.0 21.0 33.0 4.7 2.1 28 30 19.0 35.0 6.8 3.0 

Zinc µg/L 120 820 41.4 43.0 36.0 46.0 3.9 1.7 37.6 37.0 33.0 44.0 4.0 1.8 48 49 36.0 54.0 7.4 3.3 

TOC mg/kg 10,000 100,000 10,780 10,000 8,300 14,000 2,589 1,158 12,400 11,000 9,000 18,000 3,435 1,536 15,400 16,000 10,000 22,000 4,980 2,227 

Notes: 

PSQG = Ontario’s Provincial Sediment Quality Guidelines. 

LEL = Lowest Effect Level; SEL = Severe Effect Level 

SD = Standard Deviation; SE = Standard Error  

TOC = Total Organic Carbon. 

Blue highlighted measurements exceed the LEL limits. No samples exceeded SEL limits.  
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4.2 Water Quality 

4.2.1 Methods 

Surface water grab samples were collected in the exposure and each of the reference areas in 

May and September, 2023. Water in each season was collected in similar locations. Temperature, 

conductivity, pH, and dissolved oxygen were measured in-situ concurrent with fish and benthic 

collections. Samples were collected from the middle of the reach for the analysis of nutrients 

(ammonia, nitrate, nitrite), alkalinity, hardness, TSS, sulphate, pH, conductivity, total cyanide, 

selected metals (Al, As, Cd, Cu, Fe, Hg, Mo, Ni, Pb, Tl, Zn) and radium-226. Appropriate 

preservatives were added where necessary following sample collection. 

4.2.2 Results 

4.2.2.1 Data Quality 

The water quality meter was calibrated daily as required by Ecometrix Standard Operating 

Procedures (SOPs). It is expected therefore that these instruments provided accurate measures 

of the desired parameters. 

For those analytes that required laboratory analyses the quality assurance/quality control 

(QA/QC) program included checks on the integrity of both field sampling and laboratory 

analyses. One duplicate sample was analyzed to assess potential issues with the field collections. 

Laboratory QA/QC comprised the analysis of method blanks, concentration standards and run 

duplicates. The QA/QC results for theses samples were as follows: 

• all analytes were below detection levels in analyzed method blank;  

• matrix spike recovery was in the order of ≥ 91% and ≤ 109% in all cases; and 

• the reproducibility of analysis results from run duplicates was high and met internal 

laboratory standards. 

See Appendix B for laboratory reports and Certificates of Analysis (COA). 

4.2.2.2 Conventional Parameters 

Generally, there was little variability comparing the water quality between the reference and 

exposure areas (Table 4-6). The primary difference was consistently elevated conductivity in the 

exposure areas. In May, conductivity in PINR-EXP was on average 3.2x higher than the 

corresponding reference areas. Similarly, conductivity was 1.9x higher than the reference areas in 

September, on average. In PINR-EXP2, conductivity was 1.7x higher than the LVR-REF area in 

May. The PINR-EXP2 was not elevated in conductivity in September.  
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Table 4-6: Average Conventional Water Parameter Measurements from Rainy River, 2023 

EDL2 

Parameter 
May September 

STUC LVR PINR EXP STUC LVR PINR EXP 

Field Temperature (°C) 12.6 12.2 11.0 15.6 15.6 14.9 

Conductivity µS/cm 144 100 373 306 295 566 

pH 8 7.54 7.98 7.55 7.58 7.53 

DO mg/L 8.9 7.2 8.7 3.5 4.45 5.68 

DO % 83.8 67.2 78.9 365 46.2 583 

EDL1 

Parameter  
May September 

LVR 2 PINR-REF2 PINR-EXP2 LVR 2 PINR-REF2 PINR-EXP2 

Field Temperature (°C) 11.8 9.0 8.8 15.1 14.8 14.7 

Conductivity µS/cm 120 213 267 443 337 349 

pH 7.45 7.34 7.34 7.39 7.28 7.49 

DO mg/L 9.48 9.26 9.36 2.54 3.92 5.05 

DO % 87.6 80.1 80.8 26.5 39.9 51.5 

 

4.2.2.3 Water Chemistry 

Surface water quality data collected in May and September is presented in Table 4-7. The 

relative percent difference in the exposure areas compared to their corresponding reference 

areas is provided in Table 4-8. The only parameter that was elevated beyond the CCME water 

quality guidelines was Fe, in all sites but PINR-EXP. This suggests that the area is naturally 

elevated in Fe. When comparing the relative differences between sites, antimony was >10% 

higher in both exposure areas compared to their corresponding reference areas in May. 

However, this result was not evident in September. No other measured parameters appear 

elevated. 
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Table 4-7: Water Chemistry Results from Rainy River, Measured in May and September 2023 

Parameter Units CCME PWQO 

EDL2 EDL1 

May September May September 

Reference Reference Exposure Reference Reference Exposure Reference Reference Exposure Reference Reference Exposure 

STUC-REF LVR-REF PINR-EXP STUC-REF LVR-REF PINR-EXP LVR2-REF PINR-REF2 PINR-EXP2 LVR2-REF PINR-REF2 PINR-EXP2 

Total Phosphorus mg/L - - 0.046 0.038 0.03 0.08 0.13 0.098 0.047 0.035 0.034 0.47 0.11 0.1 

Total Ammonia mg/L - - <0.050 <0.050 0.069 <0.050 0.075 0.069 <0.050 <0.050 0.11 <0.050 <0.050 <0.050 

TSS mg/L - - 175 95 270 <10 28 <10 145 250 360 11 12 15 

Hardness (CaCO3) mg/L - - 90 66 160 170 160 290 80 130 200 200 190 190 

Alkalinity mg/L - - 71 52 88 150 140 240 65 84 110 160 170 170 

Ag mg/L - - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 

Al mg/L - - 0.237 0.25 0.101 0.0909 0.428 0.0889 0.432 0.271 0.282 0.0877 0.747 0.789 

As mg/L 0.005 0.1 0.000751 0.000664 0.000905 0.00138 0.00251 0.0013 0.000803 0.000893 0.000856 0.00392 0.00332 0.00322 

B mg/L 1.5 - 0.014 0.014 0.036 0.016 0.018 0.023 0.015 0.022 0.027 0.013 0.018 0.019 

Ba mg/L - - 0.0148 0.0129 0.0221 0.011 0.0242 0.0216 0.0169 0.0186 0.0192 0.0225 0.0249 0.0258 

Be mg/L - - 0.000025 0.000023 0.000012 0.000023 0.000034 0.000012 0.000034 0.000024 0.000023 0.000023 0.00005 0.000046 

Bi mg/L - - <0.000010 <0.000010 <0.000010 <0.000010 0.000011 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000013 0.000011 

Ca mg/L - - 19.4 14.9 50.7 30.9 29.3 53.9 18.8 33.3 38.2 34.5 36.3 37.6 

Cd mg/L - 0.0002 0.0000164 0.0000088 0.0000088 0.000007 0.000011 0.000007 0.0000165 0.0000083 0.0000138 0.000008 0.000011 0.000014 

Co mg/L - - 0.000211 0.000173 0.000397 0.000329 0.000736 0.00021 0.000367 0.000361 0.000425 0.00104 0.000888 0.000856 

Cr mg/L 0.001 0.0089 0.00062 0.00067 0.00035 0.00028 0.00084 0.00033 0.00096 0.00094 0.00072 0.00028 0.00134 0.00135 

Cu mg/L - - 0.00124 0.00095 0.00126 0.00107 0.00151 0.00099 0.00142 0.00139 0.00146 0.00075 0.0048 0.00214 

Fe mg/L 0.3 0.3 0.422 0.455 0.275 0.396 1.34 0.24 0.704 0.487 0.44 1.95 1.57 1.47 

K mg/L - - 1.62 2 8.54 1.07 1.61 2.81 2.25 4.72 6.59 2.67 2.24 2.65 

Li mg/L - - 0.00374 0.00311 0.00729 0.00455 0.00459 0.00805 0.00375 0.00505 0.00553 0.00464 0.00495 0.00521 

Mg mg/L - - 8.9 6.95 14.9 13.8 12.3 21.5 8.82 11.1 11.5 14.4 13.5 13.7 

Mn mg/L - - 0.0159 0.0113 0.0382 0.0943 0.287 0.136 0.0288 0.0385 0.0396 1.08 0.701 0.553 

Mo mg/L 0.073 - 0.000598 0.000569 0.00262 0.000263 0.000686 0.000342 0.000608 0.00165 0.00195 0.00034 0.000601 0.000678 

Na mg/L - - 4.37 2.6 21.5 4.16 7.1 6.92 3.26 11.1 15.6 13.1 3.5 4.16 

Ni mg/L - 0.025 0.00167 0.00149 0.00171 0.00193 0.00226 0.00107 0.0019 0.00288 0.00209 0.00172 0.00309 0.00321 

P mg/L - - 0.046 0.038 0.034 0.0788 0.144 0.0904 0.047 0.035 0.03 0.276 0.108 0.113 

Pb mg/L - - 0.000155 0.000147 0.000092 0.000165 0.000771 0.000093 0.000292 0.000212 0.000196 0.000289 0.000928 0.000964 

S mg/L - - <3.0 <3.0 36.4 <3.0 <3.0 5.4 3.2 18.7 27.5 <3.0 <3.0 <3.0 

Sb mg/L - - 0.000052 0.000048 0.00202 0.000063 0.000094 0.000069 0.000079 0.00097 0.00149 0.000066 0.00015 0.000246 

Se mg/L 0.001 0.1 0.000152 0.00016 0.000222 0.000168 0.000189 0.000132 0.000161 0.000179 0.000208 0.000164 0.000214 0.000224 

Si mg/L - - 2.39 2.09 1.45 2.39 2.48 3.28 2.73 2.22 2.14 2.04 5.49 5.91 

Sn mg/L - - <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 

Sr mg/L - - 0.048 0.0357 0.215 0.0717 0.0662 0.133 0.0453 0.113 0.144 0.0761 0.0893 0.0945 

Ti mg/L - - 0.0082 0.0071 0.0038 0.003 0.013 0.003 0.0131 0.011 0.0091 0.0043 0.0258 0.0319 

Tl mg/L - - 0.0000046 0.0000059 0.0000048 0.000003 0.000008 0.000002 0.0000096 0.0000061 0.0000062 0.000002 0.000011 0.000011 

U mg/L - - 0.00065 0.000323 0.000971 0.000498 0.000703 0.00111 0.000551 0.000588 0.000661 0.000347 0.000684 0.000822 

V mg/L - 0.006 0.00124 0.00116 0.00068 0.00088 0.00222 0.00069 0.0018 0.00117 0.00106 0.00113 0.00257 0.00276 

Zn mg/L - 0.03 0.0067 0.0024 0.0039 0.0045 0.0044 0.0015 0.0038 0.0033 0.0038 0.0015 0.0042 0.0038 

Zr mg/L -  0.00045 0.00041 0.00023 0.00029 0.00052 0.0002 0.00058 0.00038 0.00035 0.00046 0.00112 0.00118 

Ra-226 Bq/L - - <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 

 



 

PHASE 3 EEM INTERPRETIVE REPORT FOR RAINY RIVER MINE 

Supporting Environmental Information 

 

 

4.16 
Ref. 22-3093 

17 MARCH 2024 

Table 4-8: Relative Percent Difference in Water Quality Parameters 

Parameter 

EDL2 EDL1 

May September May September 

PINR-

EXP:STUC 

PINR-

EXP:LVR 

PINR-

EXP:STUC 

PINR-

EXP:LVR 

PINR-

EXP2:LVR2 

PINR-

EXP2:PINR-

REF2 

PINR-

EXP2:LVR2 

PINR-

EXP2:PINR-

REF2 

TP -0.35 -0.35 0.23 -0.25 -0.28 -0.28 -0.79 -0.09 

Ammonia N/A N/A N/A -0.08 N/A N/A N/A N/A 

TSS 0.54 0.54 N/A N/A 1.48 1.48 0.36 0.25 

Hardness 0.78 0.78 0.71 0.81 1.50 1.50 -0.05 0.00 

Alkalinity 0.24 0.24 0.60 0.71 0.69 0.69 0.06 0.00 

Ag N/A N/A N/A N/A N/A N/A N/A N/A 

Al -0.57 -0.57 -0.02 -0.79 -0.35 -0.35 8.00 0.06 

As 0.21 0.21 -0.06 -0.48 0.07 0.07 -0.18 -0.03 

B 1.57 1.57 0.44 0.28 0.80 0.80 0.46 0.06 

Ba 0.49 0.49 0.96 -0.11 0.14 0.14 0.15 0.04 

Be -0.52 -0.52 -0.48 -0.65 -0.32 -0.32 1.00 -0.08 

Bi N/A N/A N/A N/A N/A N/A N/A -0.15 

Ca 1.61 1.61 0.74 0.84 1.03 1.03 0.09 0.04 

Cd -0.46 -0.46 0.00 -0.36 -0.16 -0.16 0.75 0.27 

Co 0.88 0.88 -0.36 -0.71 0.16 0.16 -0.18 -0.04 

Cr -0.44 -0.44 0.18 -0.61 -0.25 -0.25 3.82 0.01 

Cu 0.02 0.02 -0.07 -0.34 0.03 0.03 1.85 -0.55 

Fe -0.35 -0.35 -0.39 -0.82 -0.38 -0.38 -0.25 -0.06 

K 4.27 4.27 1.63 0.75 1.93 1.93 -0.01 0.18 

Li 0.95 0.95 0.77 0.75 0.47 0.47 0.12 0.05 

Mg 0.67 0.67 0.56 0.75 0.30 0.30 -0.05 0.01 

Mn 1.40 1.40 0.44 -0.53 0.38 0.38 -0.49 -0.21 

Mo 3.38 3.38 0.30 -0.50 2.21 2.21 0.99 0.13 

Na 3.92 3.92 0.66 -0.03 3.79 3.79 -0.68 0.19 

Ni 0.02 0.02 -0.45 -0.53 0.10 0.10 0.87 0.04 

P -0.26 -0.26 0.15 -0.37 -0.36 -0.36 -0.59 0.05 

Pb -0.41 -0.41 -0.44 -0.88 -0.33 -0.33 2.34 0.04 

S N/A N/A N/A N/A 7.59 7.59 N/A N/A 

Sb 37.85 37.85 0.10 -0.27 17.86 17.86 2.73 0.64 

Se 0.46 0.46 -0.21 -0.30 0.29 0.29 0.37 0.05 

Si -0.39 -0.39 0.37 0.32 -0.22 -0.22 1.90 0.08 

Sn N/A N/A N/A N/A N/A N/A N/A N/A 

Sr 3.48 3.48 0.85 1.01 2.18 2.18 0.24 0.06 

Ti -0.54 -0.54 0.00 -0.77 -0.31 -0.31 6.42 0.24 

Tl 0.04 0.04 -0.33 -0.75 -0.35 -0.35 4.50 0.00 

U 0.49 0.49 1.23 0.58 0.20 0.20 1.37 0.20 

V -0.45 -0.45 -0.22 -0.69 -0.41 -0.41 1.44 0.07 

Zn -0.42 -0.42 -0.67 -0.66 0.00 0.00 1.53 -0.10 

Zr -0.49 -0.49 -0.31 -0.62 -0.40 -0.40 1.57 0.05 

Ra-226 N/A N/A N/A N/A N/A N/A N/A N/A 

Note: Values with below detection limits were omitted from calculation, marked with N/A. Relative percentage 

differences > 10% are highlighted.   
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4.3 Additional Habitat Measures 

4.3.1 Methods 

The depth of Ponar measurements, Secchi depth, and flow was measured at each benthic 

station. Depth was measured using a portable depth sounder and confirmed manually with a 

weighted line. Secchi depth was measured with a Secchi disk. Flow was measured using a flow 

metre pointed in the upstream of the flow.  

4.3.2 Results 

The depth of measurements in EDL2 ranged from 0.46 to 0.71 m, and Secchi depth from 0.75 to 

0.91 m (Table 4-9). The flow rate was consistent, ranging from 0.0250 to 0.0513 m/s. At EDL1, 

the depth of measurements ranged from 0.58 to 0.78 m and Secchi from 0.41 to 0.51 m. Flow 

ranged from 0.0027 to 0.0061 m/s.  

Table 4-9: Secchi, Flow, and Depth of Sites 

Discharge Area Secchi (m) Flow (m/s) 

Mean Depth 

Ponar Benthics 

(m) 

Mean Depth 

Ponar Sediment 

(m) 

EDL2 

STUC-REF 0.84 0.0513 0.57 0.56 

LVR-REF 0.75 0.0250 0.69 0.71 

PINR-REF 0.91 0.0293 0.49 0.46 

EDL1 

LVR2-REF 0.51 0.0061 0.60 0.58 

PINR-REF2 0.41 0.0027 0.72 0.78 

PINR-EXP2 0.48 0.0027 0.71 0.67 
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5.0 Benthic Invertebrate Community Survey 

5.1 Objective 

An assessment of the benthic invertebrate community in the receiving environment serves as a 

basis to delineate the extent and magnitude of fish habitat degradation, if any, due to physical 

and chemical contamination potentially associated with mine operations. It also provides a basis 

for an evaluation of the aquatic food resources available for fish communities in the receiving 

environment. “Effects” were assessed based on a series of “EEM effect endpoints” that describe 

key attributes of the benthic invertebrate community structure.  

5.2 Study Design and Methods 

5.2.1 Overview 

The Phase 3 benthic invertebrate community survey followed a control/impact design and was 

executed in a manner generally consistent with the previous phases of study for the mine. 

Benthic invertebrates were collected with a petite Ponar grab from areas receiving mine effluent 

discharge (exposure) and reference areas not influenced by the mine. The benthic invertebrate 

sampling program was conducted between the 19th and 22nd of September 2023. This 

timeframe is similar to Phases 1 and 2, which were conducted in September 2017 and 2020, 

respectively. 

5.2.2 Sampling Areas 

Benthic invertebrates were collected from several different areas during Phase 3 to address 

comments and recommended actions from the past two phases. Sediment samples were 

collected concurrently with benthic samples (Table 4-1). The most upstream exposure area 

(PINR-EXP), was located just downstream of the mine and established to capture the potential 

effect of the combined Loslo Creek (EDL2), Sediment Pond 1 and Sediment Pond 2 discharges 

on the Pinewood River. The Reference areas for the EDL2 discharge were Sturgeon Creek (STUC-

REF) and La Vallée River (LVR-REF).  

During Phase 3, the previous sample areas were maintained, and three additional sites were 

added to evaluate effects of the EDL1 discharge. The first area sampled was upstream of the 

discharge (PINR-REF2) to capture potential effects of the upstream EDL2, Sediment Pond 1, and 

Sediment Pond 2 discharges. The second sample area sampled was the Exposure area 

downstream of EDL1 (PINR-EXP2), and the third area was a new reference location in the La 

Vallée River (LVR2-REF). A new reference in the LVR was chosen as neither of the other two 

reference areas used for EDL2 had comparable size and habitat to the EDL1 discharge area.  

In total, 6 areas were sampled during the Phase 3 benthic invertebrate community survey (PINR-

EXP1, PINR-EXP2, PINR-REF2, STUC-REF, LVR-REF, and LVR2-REF2). These areas are divided into 

two categories for the analysis of potential effects: areas associated with the EDL2 discharge are 

all the sample areas from Phases 1 and 2 (PINR-EXP1, STUC-REF, LVR-REF), while areas 

associated with the EDL1 discharge are PINR-EXP2, PINR-REF2, and LVR2-REF. 
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5.2.3 Sample Collection 

Benthic invertebrate samples were collected with a series of Petite Ponar grabs (individual 

sampling area = 0.023 m2) in triplicate (total sampling area = 0.069 m2). Samples from individual 

grabs were consolidated and sieved in the field using a 500 µm mesh and subsequently 

transferred into labeled containers and preserved with formalin to achieve a 10% buffered 

concentration.  

To minimize sample variability within and among stations, habitat variables such as substrate 

and water depth were standardized to the highest degree possible. Samples were collected from 

five stations within each sampling area. Five stations per area is sufficient to detect a difference 

equal to ± for  (i.e., the likelihood of a Type I error) = 0.1 and power (i.e., 1 – ß; where ß is the 

likelihood of a Type II error) =0.9.  

5.2.4 Sample Processing and Analysis 

When the invertebrate samples arrived at the Ecometrix office (Mississauga, Ontario) following 

the field program, each was logged and crosschecked with field data sheets to ensure that all 

the samples were received and that all the samples were labeled correctly. Samples were also 

checked to ensure that they had been properly preserved in the field.  

Detailed taxonomic identifications were completed by Zaranko Environmental Assessment 

Services (ZEAS), Nobleton, Ontario. When the samples arrived at ZEAS, they were checked for 

proper labeling and preservation, and stained to ease removal of the invertebrates. Before 

further processing, the samples were washed free of formalin. Samples were sorted with the aid 

of a dissecting microscope at ten times magnification. All benthic fauna were identified to the 

lowest practical level.  

Invertebrate recovery checks (i.e., the number of animals remaining in previously sorted sample 

fractions) were completed on two benthic samples. Recovery in these sample was 95.7%. 

Recovery standards as set for the EEM program by Environment Canada indicate that 90% 

recovery is acceptable (EC, 2012). 

All benthic samples were subsampled prior to sorting, A list of the sample fractions that were 

sorted are provided in Appendix C. 

5.2.5 Data Management, Data Summary and Statistical Analyses 

5.2.5.1 Data Management  

Data received from the taxonomist was imported directly into a database format to minimize 

transcription errors. Non-benthic and unidentified taxa were removed.  

5.2.5.2 Data Summary 

Data were summarized and several benthic invertebrate community metrics were calculated 

using embedded Microsoft Excel™ spreadsheet functions. These metrics included those defined 
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as “EEM effect parameters” (EC, 2012), as well as several others that may help to reveal patterns 

of invertebrate community structure:  

• total invertebrate density1; 

• invertebrate taxa richness1; 

• Simpson’s Evenness (E)1; 

• Bray-Curtis Dissimilarity Index (B-C)1; 

• Simpson’s Diversity (D); 

• Density of major taxonomic groups (sum of individuals present within each group); and, 

• Relative density of major invertebrate taxonomic groups (proportion of individuals 

present within each group relative to total). 

A description and calculation approach for each metric is described below.  

Total invertebrate density is the total number of individuals of all taxonomic categories 

collected at a station expressed per unit area (in this case organisms/m2). 

Invertebrate richness (family richness), also known as taxa richness, is the total number of 

unique taxonomic categories (generally to the family-level) collected at a sampling station. 

Evenness (E) is an expression of species representation within a given sample. In some cases, 

disturbance or stress can create conditions whereby relatively few taxa are favoured (e.g., only 

species with extreme tolerance to a disturbance), leading to those taxa becoming 

disproportionately abundant in a location. Evenness is bound by 0 and 1, where an evenness of 

1 would indicate that the sample’s taxa are of equal abundance. Evenness is calculated following 

Smith and Wilson (1996): 

 

where: E  = Evenness 

 pi = the proportion of the ith taxon (family) at the station 

   S  = the total number of taxa (families) at the station 

 
1 Total invertebrate abundance, richness, E and B-C are “EEM effect parameters”. According to EEM technical 

guidance, during the Initial, Periodic and Focused phases of the monitoring program, an effect on the benthic 

invertebrate community is said to occur if there are statistical differences between reference and exposure areas in 

any of the effect parameters. 
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Bray-Curtis Dissimilarity Index (B-C Index) is an expression of species composition between 

two sites, based on unique species. The B-C index ranges from 0 to 1, where 0 indicates that the 

two sites are occupied by identical species, and 1 indicates that there are no species in common. 

B-C index is measured as the percentage of difference between sites, following Legendre and 

Legendre (1983): 

𝐵𝐶𝑖𝑗 =  
∑ |𝑦𝑖1 −  𝑦𝑖2|𝑛

𝑖=1
∑ (𝑦𝑖1 + 𝑦𝑖2)𝑛

𝑖=1
⁄  

where:  BCij  = Bray-Curtis Dissimilarity index between sites 1 and 2 

 Yi1  = Species counted at site 1  

 Yi2   = Species counted at site 2 

 n  = Total number of taxa present at the two sites 

Analysis of B-C index outputs followed a distance-based redundancy analysis (dbRDA) using an 

approach provided by Environment Canada. The B-C Index is calculated between all possible 

comparisons for each replicate station and each taxon (family level or higher) within those 

stations with up to 999 permutations.  

The B-C index was visualized using non-metric multidimensional scaling (nMDS). This non-

parametric approach provides a 2-dimensional representation of the differences in between and 

within site communities. Higher levels of overlap indicate higher similarity. Here, the ability of 

the nMDS to collapse the data in a meaningful manner is expressed as “stress”, where stress 

< 0.2 is considered valid (Clarke 1993). 

Simpson’s Diversity (D) is a measure of the benthic community diversity that downweighs rare 

taxa in place of common taxa (Krebs, 1994). This measure can inform site diversity while 

considering species evenness. Simpson’s Diversity ranges from 0 to 1, where 0 indicates low 

diversity and 1 indicates high diversity. Simpson’s Diversity is calculated as: 

𝐷 = 1 − ∑(𝑝𝑖)2

𝑆

𝑖=1

 

where: s  = the total number of taxa (family) at the station 

 pi  = the proportion of the ith taxon (family) at the station 

The density of the major taxonomic groups identified in the samples was calculated as the sum 

of individuals present within each group; whereas the relative density of these same taxonomic 

groups was calculated as the proportion of individuals present within each group relative to the 

total abundance in the sample. 

To ensure a high level of analytical quality, all calculations were checked by an independent 

scientist. 
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5.2.5.3 Statistical Analyses 

The benthic invertebrate data were analyzed in a manner consistent with the overall objective of 

identifying potential spatial differences (i.e., among sampling area differences) in benthic 

community structure (as represented by community endpoint data) within the study area. To 

this end, statistical analysis followed the MDMER TGD (EC, 2012). All statistical procedures were 

carried out using R Statistical Software (RStudio v. 2023.09.1+494). 

Prior to statistical analysis, the Phase 3 endpoint data were tested to determine whether they 

met the assumptions of normality (normal probability plot of residuals) and homoscedasticity 

(variance plot of residuals). In the case where these assumptions were met, among-area 

comparisons of the Phase 3 benthic macroinvertebrate data were made via single factor ANOVA. 

Where the assumptions were not met, the data were transformed (as appropriate) to meet the 

assumptions prior to ANOVA. Non-parametric analysis was performed as an alternative to 

ANOVA when assumptions were not met and could not be met via data transformation. The 

Kruskal-Wallis test, a non-parametric equivalent of a one-way ANOVA, was used on data for this 

purpose.  

In the case of dbRDA, the recommendation by Borcard (2014) to test for homogeneity and 

dispersion of group variance using the Betadisper test was undertaken. However, the EC 

function for Bray-Curtis applies a natural log transformation to the data, so if overdispersion is 

present, it is inappropriate to try and correct this using other transformations. Any 

overdispersion in the data is noted in the results. Analysis of dissimilarity was conducted using 

taxon density (individuals per m2). 

For any test that resulted in a statistical difference, the direction and magnitude of the difference 

was noted. Direction provides an indication of whether the exposure means were larger or 

smaller than the reference means. The magnitude of the difference was calculated relative to the 

standard deviation for a given endpoint based on the reference area according to the following 

equation:  

𝑀𝑜𝐷 =  
𝑒𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑎𝑟𝑒𝑎 𝑚𝑒𝑎𝑛 –  𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑎𝑟𝑒𝑎 𝑚𝑒𝑎𝑛

𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑎𝑟𝑒𝑎 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛
 

The magnitude of the difference was compared to the critical effect size (CES; 2 within-

Reference area standard deviations (RefSD) for each “EEM effect endpoints” except for Bray-

Curtis). The CES is a threshold above which an effect may be indicative of a higher risk to the 

environment (EC, 2012). 

If a significant difference between areas was not detected for a benthic invertebrate community 

metric, then the minimum effect size that could be detected was calculated using the mean 

square error generated from the ANOVA as an estimate of variability, with alpha and beta equal 

to 0.10. The minimum detectable effect size was based on the minimum number of reference 

area standard deviations, according to the following equation: 
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𝑀𝐷𝐸𝑆 (ծ) =  
(𝑡𝛼(2) + 𝑡𝛽)𝑀𝑆𝐸1/2 × (

2
𝑛

)
1/2

𝑆𝐷
 

where: ծ = Minimum detectable effect size (between reference and exposure area) 

tα(2) = Two-tailed critical value of the Student's t-test statistic (given Type I error 

probability α) 

tβ  = One-tailed critical value of Type II error probability  as taken from Student's 

tables with 2(n-1) degrees of freedom 

MSE = Mean square error from the ANOVA model 

 n   = Average number of samples (between reference and exposure area) 

 SD = Standard deviation of the reference mean 

Significant differences in the groups produced by the nMDS of Bray-Curtis Dissimilarity Index 

data was determined using an analysis of similarities (ANOSIM). An ANOSIM uses a matrix of 

ranked data to determine if the similarities between groups is greater than the similarity within 

groups. The purpose of an ANOSIM is to examine if the difference between the areas (control vs. 

exposure) are greater than the difference within an area. The hypotheses tested are as follows: 

H1: there are no differences among sites within each area  

H2: there are no differences between control and exposure area 

The ANOSIM provides an R statistic for interpretation along with a p-value. If R = 1, then all 

replicate stations within an area are more like each other than they are to any replicate station 

from different areas (i.e., no overlap in an nMDS space). If the R value approaches 0, the 

similarities between and within areas are the same (e.g., complete overlap in an nMDS space).  

Differences among groups of data were considered statistically significant at  < 0.10 (i.e., a 10% 

probability of committing a Type I error or rejecting a true null hypothesis). Consistent with 

Environment Canada guidance, no correction of  (e.g., Bonferroni correction) was made, as 

might typically be done when multiple statistical tests are completed on the same data set, to 

compensate for the multiplicative nature of probability. In this application, fixing  at 0.10 rather 

than correcting for multiple tests errs on the side of being protective of the environment. 

All statistical results were reviewed by a senior statistician. This process included a review of 

input parameters, confirming that appropriate analyses were used, and a review of the analysis 

outputs.  

5.3 Results 

5.3.1 EEM Phase 3 Survey Data 

Raw benthic invertebrate community data are provided in Appendix C. Invertebrate community 

data as absolute densities are summarized by sampling area in Table 5-1 for EDL2 and   
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Table 5-2 for EDL1. Similarly, invertebrate relative densities are summarized in Table 5-3 for 

EDL2 and Table 5-4 for EDL1. Differences in presence/absence of major taxonomic families is 

presented in Table 5-5. Summary statistics for benthic invertebrate community endpoint data 

are provided in Table 5-6. A summary of the results of the statistical comparisons of the Phase 3 

invertebrate community endpoint data are provided in Table 5-7 for EDL2 and Table 5-8 for 

EDL1.  

5.3.1.1 General Taxonomic Characteristics 

A total of 41 families (or higher taxonomic classification) of benthic invertebrates were identified 

in the study areas, of which 7 were identified in the two exposure and four reference areas 

(Table 5-1;   
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Table 5-2). Limnodrilus udekemianus (an oligochaete worm in the Naididae family) was the only 

taxon prominent across all six study areas (present at 60% of the stations within each study 

area).  

Taxa that were generally prominent across the EDL2 sample areas includes nematodes, naidid 

oligochaetes (F. Naididae), biting and non-biting midges (F. Ceratopogonidae and 

Chironomidae) and sphaeriid clams. These taxa were also the most abundant within all the EDL2 

sampling areas (Table 5-1).  

Taxa that were generally prominent across the EDL1 sample areas includes naidid oligochaetes, 

non-biting midges, and fingernail clams. These taxa were also among the five most abundant 

taxa within all the EDL1 sampling areas, along with riffle beetles (F. Elmidae), and biting midges 

(F. Ceratopogonidae) (Table 5-2)  
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Table 5-1: Absolute Densities of Major Taxonomic Families in the EDL2 Sites at the Rainy 

River Mine, Phase 3 EEM 

Taxa 
PINR-EXP (EDL2) STUC-REF LVR-REF 

Mean Max Min Mean Max Min Mean Max Min 

P. Nematoda  114.8 459.3 0.0 3421.5 11366.7 459.3 298.5 688.9 0.0 

F. Enchytraeidae 0.0 0.0 0.0 0.0 0.0 0.0 45.9 229.6 0.0 

F. Naididae 1957.6 4592.6 574.1 5350.4 13318.5 1607.4 4569.6 12400.0 574.1 

F. Glossiphoniidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Hygrobatidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

O. Harpacticoida 0.0 0.0 0.0 275.6 1377.8 0.0 45.9 229.6 0.0 

Cl. Ostracoda 23.0 57.4 0.0 734.8 1377.8 0.0 160.7 688.9 0.0 

F. Hyalellidae 11.5 57.4 0.0 344.4 688.9 0.0 137.8 459.3 0.0 

F. Chrysomelidae 0.0 0.0 0.0 0.0 0.0 0.0 45.9 229.6 0.0 

F. Dytiscidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Elmidae 361.7 746.3 86.1 68.9 229.6 0.0 0.0 0.0 0.0 

F. Haliplidae 0.0 0.0 0.0 91.9 459.3 0.0 0.0 0.0 0.0 

F. Hydrophilidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Baetidae 0.0 0.0 0.0 45.9 229.6 0.0 0.0 0.0 0.0 

F. Caenidae 74.6 229.6 0.0 91.9 229.6 0.0 780.7 1837.0 0.0 

F. Ephemeridae 152.1 387.5 0.0 5.7 14.4 0.0 0.0 0.0 0.0 

F. Heptageniidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Leptophlebiidae 0.0 0.0 0.0 23.0 114.8 0.0 0.0 0.0 0.0 

F. Sialidae 34.4 114.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Coenagrionidae 0.0 0.0 0.0 45.9 229.6 0.0 91.9 459.3 0.0 

F. Corduliidae 0.0 0.0 0.0 2.9 14.4 0.0 0.0 0.0 0.0 

F. Libellulidae 0.0 0.0 0.0 2.9 14.4 0.0 11.5 57.4 0.0 

F. Dipseudopsidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Leptoceridae 0.0 0.0 0.0 183.7 918.5 0.0 0.0 0.0 0.0 

F. Limnephilidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Phryganeidae 0.0 0.0 0.0 0.0 0.0 0.0 91.9 229.6 0.0 

F. Polycentropodidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Ceratopogonidae 970.2 1550.0 229.6 2709.6 5511.1 459.3 780.7 2985.2 0.0 

F. Chaoboridae 0.0 0.0 0.0 183.7 459.3 0.0 91.9 229.6 0.0 

F. Chironomidae 993.2 1722.2 459.3 8105.9 11711.1 2640.7 3421.5 8725.9 344.4 

F. Culicidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Tabanidae 0.0 0.0 0.0 0.0 0.0 0.0 45.9 229.6 0.0 

F. Limoniidae 0.0 0.0 0.0 0.0 0.0 0.0 45.9 229.6 0.0 

F. Ancylidae 5.7 28.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Hydrobiidae 80.4 287.0 0.0 0.0 0.0 0.0 643.0 2066.7 114.8 

F. Physidae 0.0 0.0 0.0 137.8 688.9 0.0 0.0 0.0 0.0 

F. Planorbidae 0.0 0.0 0.0 390.4 918.5 0.0 711.9 1377.8 0.0 
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Taxa 
PINR-EXP (EDL2) STUC-REF LVR-REF 

Mean Max Min Mean Max Min Mean Max Min 

F. Valvatidae 5.7 28.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Viviparidae 0.0 0.0 0.0 137.8 688.9 0.0 0.0 0.0 0.0 

F. Sphaeriidae 106.2 244.0 43.1 2399.6 5051.9 918.5 416.2 932.9 0.0 

F. Unionidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Table 5-2: Absolute Densities of Major Taxonomic Families in the EDL1 Sites at the Rainy 

River Mine, Phase 3 EEM 

Taxa 
PINR-EXP2 (EDL1) LVR2-REF PINR-REF2 

Mean Max Min Mean Max Min Mean Max Min 

P. Nematoda 1217.0 4133.3 0.0 11.5 57.4 0.0 14.4 57.4 0.0 

F. Enchytraeidae 0.0 0.0 0.0 11.5 57.4 0.0 2.9 14.4 0.0 

F. Naididae 1366.3 2296.3 459.3 459.3 688.9 229.6 714.7 918.5 459.3 

F. Glossiphoniidae 23.0 114.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Hygrobatidae 11.5 57.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

O. Harpacticoida 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Cl. Ostracoda 275.6 918.5 0.0 11.5 57.4 0.0 0.0 0.0 0.0 

F. Hyalellidae 344.4 688.9 0.0 11.5 57.4 0.0 20.1 57.4 0.0 

F. Chrysomelidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Dytiscidae 0.0 0.0 0.0 11.5 57.4 0.0 0.0 0.0 0.0 

F. Elmidae 1400.7 2066.7 688.9 23.0 114.8 0.0 192.3 459.3 100.5 

F. Haliplidae 45.9 229.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Hydrophilidae 0.0 0.0 0.0 0.0 0.0 0.0 2.9 14.4 0.0 

F. Baetidae 103.3 459.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Caenidae 459.3 918.5 114.8 11.5 57.4 0.0 111.9 272.7 0.0 

F. Ephemeridae 23.0 43.1 0.0 0.0 0.0 0.0 269.8 918.5 0.0 

F. Heptageniidae 0.0 0.0 0.0 0.0 0.0 0.0 23.0 57.4 0.0 

F. Leptophlebiidae 0.0 0.0 0.0 23.0 114.8 0.0 77.5 215.3 0.0 

F. Sialidae 0.0 0.0 0.0 0.0 0.0 0.0 14.4 57.4 0.0 

F. Coenagrionidae 91.9 459.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Corduliidae 0.0 0.0 0.0 11.5 57.4 0.0 0.0 0.0 0.0 

F. Libellulidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Dipseudopsidae 0.0 0.0 0.0 0.0 0.0 0.0 8.6 43.1 0.0 

F. Leptoceridae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Limnephilidae 0.0 0.0 0.0 11.5 57.4 0.0 0.0 0.0 0.0 

F. Phryganeidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Polycentropodidae 0.0 0.0 0.0 0.0 0.0 0.0 11.5 57.4 0.0 

F. Ceratopogonidae 3628.2 7807.4 1607.4 103.3 229.6 0.0 433.4 918.5 57.4 

F. Chaoboridae 160.7 459.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Chironomidae 1917.4 2870.4 746.3 2675.2 5740.8 1664.8 562.6 918.5 172.2 

F. Culicidae 0.0 0.0 0.0 23.0 114.8 0.0 0.0 0.0 0.0 

F. Tabanidae 23.0 114.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Limoniidae 45.9 229.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Ancylidae 218.1 918.5 0.0 11.5 57.4 0.0 261.2 631.5 0.0 

F. Hydrobiidae 757.8 2296.3 0.0 103.3 229.6 0.0 45.9 172.2 0.0 

F. Physidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Planorbidae 252.6 918.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Taxa 
PINR-EXP2 (EDL1) LVR2-REF PINR-REF2 

Mean Max Min Mean Max Min Mean Max Min 

F. Valvatidae 103.3 459.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Viviparidae 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

F. Sphaeriidae 904.2 1492.6 301.4 212.4 344.4 0.0 149.3 401.9 0.0 

F. Unionidae 2.9 14.4 0.0 0.0 0.0 0.0 5.7 14.4 0.0 

5.3.1.2 Percent Composition 

5.3.1.2.1 Areas Associated with the EDL2 Discharge 

Generally, the exposure (PINR-EXP) and two reference areas (STUC-REF and LVR-REF) were 

comprised of similar taxa except for beetles (O. Coleoptera), which were much more prevalent in 

the exposure area than either of the reference areas. The dominant taxa in the exposure area 

were non-chironomid dipterans, whereas chironomids were dominant in the STUC reference 

area, and Annelids in the LVR reference area (Figure 5-1). EPT Taxa (orders Ephemeroptera, 

Plecoptera, and Trichoptera) were most abundant in the LVR reference area at 6.51%, followed 

by the exposure area at 4.46%, and the STUC reference area at 1.94%. The LVR reference area 

possessed substantially more gastropods (15.4%) than either the STUC reference (2.8%) or 

exposure (7.4%) areas. 

The percent composition of invertebrate taxa was generally conserved to a few groups across 

the reference and exposure areas. In the LVR-REF reference area, the dominant groups were 

from Naididae (32.7%), and Chironomidae (26.4%). The dominant groups in the STUC-REF 

reference area were similar, with Naididae (19.0%), Chironomidae (34.9%), and to a lesser extent 

Nematoda (13.6%) and Ceratopogonidae (11.6%). Likewise, the PINR-EXP exposure area was 

dominated by Naididae (36.3%), Chironomidae (22.5%), and Ceratopogonidae (21.3%). Notably, 

the exposure area had the smallest proportion of Chironomids in the EDL2 areas but had the 

highest proportion of Naididae. 

Variability between sampling stations was low in the EDL2 reference and exposure areas. The 

largest variation found was with Elmidae, which comprised 24.7% of the relative abundance of 

PINR-EXP Site 1, but the other four sites had an average of 10.4%.  
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Figure 5-1: Percent Composition of Major Benthic Invertebrate Taxonomic Groups 

Associated with the EDL2 Discharge, Rainy River Mine, Phase 3 EEM 

5.3.1.2.2 Areas associated with the EDL1 Discharge 

Generally, the exposure (PINR-EXP2) and two reference areas (LVR2-REF and PINR-REF2) were 

comprised of similar taxa. The dominant taxa in the PINR-EXP2 exposure area and PINR-REF2 

reference area were Annelids, whereas chironomids comprised nearly 75% of the LVR2-REF 

reference area (Figure 5-2). EPT Taxa were most abundant in the PINR-REF2 reference area at 

16.9%, followed by the exposure area at 4.8%, and the LVR-REF2 reference area at 1.3%. The 

PINR-REF2 reference area possessed substantially more gastropods (10.6%) than either the 

LVR2-REF reference (2.9%) or PINR-EXP2 exposure (2.6%) areas. 

The percent composition of invertebrate taxa was generally conserved to a few groups across 

the reference and exposure areas. In the LVR2-REF reference area, the dominant groups were 

from Naididae (14.3%), and Chironomidae (70.9%). The dominant groups in the PINR-REF2 

reference area were slightly different, with Naididae (25.1%), Chironomidae (18.0%), and 

Ceratopogonidae (14.2%). The PINR-EXP2 exposure area was dominated by Naididae (10.7%), 

Elmidae (13.1%), Ceratopogonidae (26.8%), and Chironomidae (15.2%). 
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Variability between sampling stations was low in the EDL1 reference and exposure areas. The 

largest variations were both found in samples from the PINR-REF2 area. Ancylidae, for example, 

comprised 25.9% of Station 5, while only comprising 12.1% and 7.5% of two other stations and 

absent from two others. Similarly, Sphaeriidae made up 21.2% of Station 1, with the next most 

abundant station at 4.1%. Like the EDL2 areas however, sample stations were generally 

homogeneous in their composition in EDL1 areas. 

 

Figure 5-2: Percent Composition of Major Benthic Invertebrate Taxonomic Groups 

Associated with the EDL1 Discharge, Rainy River Mine, Phase 3 EEM 

  

0%

25%

50%

75%

100%

PINR-EXP2 (EDL1)LVR2-REFPINR-REF2

%
 C

o
m

m
u

n
it

y
 C

o
m

p
o

si
ti

o
n

P. Nemata

P. Annelida

O. Coleoptera

O. Megaloptera

O. Odonata

%EPT

F. Chironomidae

O. Diptera

Cl. Gastropoda

Cl. Bivalvia

Other Arthropods



 

PHASE 3 EEM INTERPRETIVE REPORT FOR RAINY RIVER MINE 

Benthic Invertebrate Community Survey 

 

 

5.15 
Ref. 22-3093 

17 MARCH 2024 

Table 5-3: Relative Abundance of the Benthic Invertebrate Groups found in Areas 

Associated with the EDL2 Discharge, Rainy River Mine, Phase 3 EEM 

Taxa STUC-REF LVR-REF PINR-EXP (EDL2) 

Mean Max Min Mean Max Min Mean Max Min 

P. Nematoda  13.6% 44.0% 3.0% 2.8% 5.9% 0.0% 2.0% 6.7% 0.0% 

F. Enchytraeidae 0.0% 0.0% 0.0% 0.2% 0.8% 0.0% 0.0% 0.0% 0.0% 

F. Naididae 19.0% 36.7% 8.7% 32.7% 47.4% 19.2% 36.3% 66.5% 17.2% 

F. Glossiphoniidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Hygrobatidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

O. Harpacticoida 0.8% 3.8% 0.0% 0.2% 0.8% 0.0% 0.0% 0.0% 0.0% 

Cl. Ostracoda 3.0% 5.3% 0.0% 1.3% 3.8% 0.0% 0.5% 1.7% 0.0% 

F. Hyalellidae 1.8% 4.5% 0.0% 0.5% 1.8% 0.0% 0.2% 0.9% 0.0% 

F. Chrysomelidae 0.0% 0.0% 0.0% 0.2% 0.8% 0.0% 0.0% 0.0% 0.0% 

F. Dytiscidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Elmidae 0.3% 1.1% 0.0% 0.0% 0.0% 0.0% 6.5% 11.5% 2.1% 

F. Haliplidae 0.3% 1.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Hydrophilidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Baetidae 0.2% 1.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Caenidae 0.4% 1.1% 0.0% 6.2% 14.7% 0.0% 1.3% 3.3% 0.0% 

F. Ephemeridae 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 3.5% 6.9% 0.0% 

F. Heptageniidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Leptophlebiidae 0.1% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Sialidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.9% 3.4% 0.0% 

F. Coenagrionidae 0.3% 1.5% 0.0% 0.3% 1.6% 0.0% 0.0% 0.0% 0.0% 

F. Corduliidae 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Libellulidae 0.0% 0.1% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0% 

F. Dipseudopsidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Leptoceridae 1.2% 6.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Limnephilidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Phryganeidae 0.0% 0.0% 0.0% 0.3% 0.9% 0.0% 0.0% 0.0% 0.0% 

F. Polycentropodidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Ceratopogonidae 11.6% 26.0% 2.5% 6.6% 15.8% 0.0% 21.3% 37.9% 3.3% 

F. Chaoboridae 0.8% 1.5% 0.0% 3.0% 5.9% 0.0% 0.0% 0.0% 0.0% 

F. Chironomidae 34.9% 59.0% 10.2% 26.4% 34.6% 15.8% 22.5% 35.2% 6.7% 

F. Culicidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Tabanidae 0.0% 0.0% 0.0% 0.2% 0.8% 0.0% 0.0% 0.0% 0.0% 

F. Limoniidae 0.0% 0.0% 0.0% 0.2% 0.8% 0.0% 0.0% 0.0% 0.0% 

F. Ancylidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.2% 1.2% 0.0% 

F. Hydrobiidae 0.0% 0.0% 0.0% 7.3% 15.8% 1.6% 2.2% 8.6% 0.0% 

F. Physidae 0.6% 3.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Planorbidae 1.5% 3.2% 0.0% 8.1% 19.2% 0.0% 0.0% 0.0% 0.0% 
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F. Valvatidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.2% 1.2% 0.0% 

F. Viviparidae 0.6% 3.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Sphaeriidae 8.9% 13.9% 5.6% 3.6% 11.8% 0.0% 2.5% 5.5% 0.8% 

F. Unionidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
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Table 5-4: Relative Abundance of the Benthic Invertebrate Groups found in Areas 

Associated with the EDL1 Discharge, Rainy River Mine, Phase 3 EEM 

Taxa 
LVR2-REF PINR-REF2 PINR-EXP2 (EDL1) 

Mean Max Min Mean Max Min Mean Max Min 

P. Nematoda  0.4% 2.1% 0.0% 0.7% 3.0% 0.0% 6.3% 15.5% 0.0% 

F. Enchytraeidae 0.3% 1.4% 0.0% 0.1% 0.4% 0.0% 0.0% 0.0% 0.0% 

F. Naididae 14.3% 20.8% 4.8% 25.1% 30.6% 16.4% 10.7% 17.7% 4.9% 

F. Glossiphoniidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.2% 1.2% 0.0% 

F. Hygrobatidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.7% 0.0% 

O. Harpacticoida 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Cl. Ostracoda 0.2% 0.8% 0.0% 0.0% 0.0% 0.0% 1.6% 3.4% 0.0% 

F. Hyalellidae 0.3% 1.4% 0.0% 0.7% 2.4% 0.0% 3.8% 9.3% 0.0% 

F. Chrysomelidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Dytiscidae 0.3% 1.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Elmidae 0.3% 1.6% 0.0% 6.5% 14.2% 3.1% 13.1% 24.7% 5.2% 

F. Haliplidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 1.4% 0.0% 

F. Hydrophilidae 0.0% 0.0% 0.0% 0.1% 0.4% 0.0% 0.0% 0.0% 0.0% 

F. Baetidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.5% 1.7% 0.0% 

F. Caenidae 0.3% 1.4% 0.0% 4.0% 8.5% 0.0% 3.7% 6.2% 1.2% 

F. Ephemeridae 0.0% 0.0% 0.0% 8.3% 23.9% 0.0% 0.3% 0.5% 0.0% 

F. Heptageniidae 0.0% 0.0% 0.0% 1.1% 3.0% 0.0% 0.0% 0.0% 0.0% 

F. Leptophlebiidae 0.6% 2.9% 0.0% 2.8% 7.1% 0.0% 0.0% 0.0% 0.0% 

F. Sialidae 0.0% 0.0% 0.0% 0.6% 2.4% 0.0% 0.0% 0.0% 0.0% 

F. Coenagrionidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.6% 2.8% 0.0% 

F. Corduliidae 0.2% 0.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Libellulidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Dipseudopsidae 0.0% 0.0% 0.0% 0.3% 1.3% 0.0% 0.0% 0.0% 0.0% 

F. Leptoceridae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Limnephilidae 0.4% 2.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Phryganeidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Polycentropodidae 0.0% 0.0% 0.0% 0.5% 2.4% 0.0% 0.0% 0.0% 0.0% 

F. Ceratopogonidae 2.7% 6.2% 0.0% 14.2% 28.4% 2.4% 26.8% 32.9% 21.9% 

F. Chaoboridae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.1% 3.6% 0.0% 

F. Chironomidae 70.9% 88.2% 60.1% 18.0% 28.4% 9.1% 15.2% 20.7% 10.3% 

F. Culicidae 0.6% 2.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Tabanidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.2% 1.2% 0.0% 

F. Limoniidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 1.4% 0.0% 

F. Ancylidae 0.2% 0.8% 0.0% 9.1% 25.9% 0.0% 1.6% 5.7% 0.0% 

F. Hydrobiidae 2.7% 8.3% 0.0% 1.5% 4.5% 0.0% 4.1% 8.6% 0.0% 

F. Physidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Planorbidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.2% 3.4% 0.0% 
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Taxa 
LVR2-REF PINR-REF2 PINR-EXP2 (EDL1) 

Mean Max Min Mean Max Min Mean Max Min 

F. Valvatidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.5% 1.7% 0.0% 

F. Viviparidae 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

F. Sphaeriidae 5.5% 10.9% 0.0% 6.5% 21.2% 0.0% 7.8% 15.8% 3.6% 

F. Unionidae 0.0% 0.0% 0.0% 0.2% 0.4% 0.0% 0.0% 0.1% 0.0% 

 

5.3.1.3 Presence and Absence of Major Taxonomic Families 

Seven of the 41 taxonomic groups identified in samples collected across sites associated with 

the EDL2 and EDL1 discharges were found in all the exposure and reference areas (Table 5-5).  

At stations associated with the EDL2 discharge location, there were 31 taxonomic groups 

identified, eight of which were ubiquitous among the exposure and both reference areas 

(Nemtoda, Naididae, Ostracoda, Hyalellidae, Caenidae, Ceratopogonidae, Chironomidae, and 

Sphaeriidae). There were an additional 3 groups that were only found in the PINR-EXP exposure 

area (Sialidae, Ancylidae, and Valvatidae), and 17 groups that were found only in either the LVR-

REF and STUC-REF reference areas (Table 5-5).  

At stations associated with the EDL1 discharge location, there were 35 taxonomic groups 

identified, ten of which were ubiquitous among the exposure and both reference areas (Nemata, 

Naididae, Hyalellidae, Elmidae, Caenidae, Ceratopogonidae, Chironomidae, Ancylidae, 

Hydrobiidae, and Sphaeriidae). There were an additional 10 groups which were only found in the 

PINR-EXP2 exposure area and 12 groups that were found only in the either the LVR2-REF and 

PINR-REF2 reference areas. 

Table 5-5: Presence and Absence of the Major Benthic Invertebrate Taxonomic Families, 

Rainy River Mine, Phase 3 EEM 

Taxa LVR-REF STUC-REF 
PINR-EXP 

(EDL2) 
PINR-REF2 LVR2-REF 

PINR-EXP2 

(EDL1) 

P. Nemata  Y Y Y Y Y Y 

F. Enchytraeidae Y N N Y Y N 

F. Naididae Y Y Y Y Y Y 

F. Glossiphoniidae N N N N N Y 

F. Hygrobatidae N N N N N Y 

O. Harpacticoida Y Y N N N N 

Cl. Ostracoda Y Y Y N Y Y 

F. Hyalellidae Y Y Y Y Y Y 

F. Chrysomelidae Y N N N N N 

F. Dytiscidae N N N N Y N 

F. Elmidae N Y Y Y Y Y 

F. Haliplidae N Y N N N Y 

F. Hydrophilidae N N N Y N N 
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Taxa LVR-REF STUC-REF 
PINR-EXP 

(EDL2) 
PINR-REF2 LVR2-REF 

PINR-EXP2 

(EDL1) 

F. Baetidae N Y N N N Y 

F. Caenidae Y Y Y Y Y Y 

F. Ephemeridae N Y Y Y N Y 

F. Heptageniidae N N N Y N N 

F. Leptophlebiidae N Y N Y Y N 

F. Sialidae N N Y Y N N 

F. Coenagrionidae Y Y N N N Y 

F. Corduliidae N Y N N Y N 

F. Libellulidae Y Y N N N N 

F. Dipseudopsidae N N N Y N N 

F. Leptoceridae N Y N N N N 

F. Limnephilidae N N N N Y N 

F. Phryganeidae Y N N N N N 

F. Polycentropodidae N N N Y N N 

F. Ceratopogonidae Y Y Y Y Y Y 

F. Chaoboridae Y Y N N N Y 

F. Chironomidae Y Y Y Y Y Y 

F. Culicidae N N N N Y N 

F. Tabanidae Y N N N N Y 

F. Limoniidae Y N N N N Y 

F. Ancylidae N N Y Y Y Y 

F. Hydrobiidae Y N Y Y Y Y 

F. Physidae N Y N N N N 

F. Planorbidae Y Y N N N Y 

F. Valvatidae N N Y N N Y 

F. Viviparidae N Y N N N N 

F. Sphaeriidae Y Y Y Y Y Y 

F. Unionidae N N N Y N Y 
        

  Taxa found in all six sites      

  Taxa found in reference areas only      

  Taxa found in exposure areas only      

 

5.3.1.4 Taxa Diversity  

5.3.1.4.1 Areas Associated with the EDL2 Discharge 

The greatest numbers of taxa were found within the taxonomic family Chironomidae. There was 

a total of 30 chironomid genera identified. The PINR-EXP exposure area contained 21 different 

genera, whereas the LVR-REF and STUC-REF reference areas had 18 and 15 genera of 

chironomids, respectively. Despite this, there were no midge genera that would be considered 
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ubiquitous (found in 60% of the samples in both reference and exposure areas) across stations 

associated with EDL2 discharge. 

Only four mayfly genera were identified in the study area. Of these, the genus Caenis was the 

most abundant and widely distributed. Four caddisfly taxa were also identified across the study 

area. However, these were generally uncommon and were primarily found in the reference areas.  

Nine snail and six clam taxa were identified. Snails in the genus Gyraulus, from the family 

Planorbidae were widely distributed across the exposure and reference areas. Sphaeriid clams 

were found in all exposure stations and, and in 75% of the reference stations.  

5.3.1.4.2 Areas Associated with the EDL1 Discharge 

The greatest numbers of taxa in sample areas associated with the EDL1 discharge were also 

found within the taxonomic family Chironomidae. There was a total of 21 chironomid genera 

identified. The PINR-EXP2 exposure area contained 10 different genera, and the LVR2-REF and 

PINR-REF2 reference areas had 10 and 13 genera of chironomids, respectively. The most 

ubiquitous midge genera (found in 60% of the samples in both reference and exposure areas) 

were Procladius from the subfamily Tanypodinae. 

Four mayfly genera were identified in the study area. Of these, the mayfly Caenis was the most 

abundant and widely distributed. Three caddisfly taxa were also identified across the study area. 

However, these were generally uncommon and were only found in the reference areas. Notably, 

the LVR2-REF reference area had few mayfly and caddisfly in terms of both species richness and 

density.  

Four snail and five clam taxa were identified. Probythinella emarginatafrom, in the family 

Hydrobiidae, and Ferrissia, in the family Ancylidae, were widely distributed across the exposure 

and reference areas. Sphaeriid clams were found in all exposure stations, and in 75% of the 

reference stations.  

5.3.1.5 Benthic Invertebrate Community Endpoint Data 

Benthic invertebrate community endpoint data are summarized in Table 5-6, illustrated in 

Figure 5-3 and Figure 5-4, and discussed by sampling area below.  

Benthic invertebrate density at the LVR reference area ranged from 2,181 to 28.072 

organisms/m2 and was on average 12,437 organisms/m2. Mean taxa richness was 20.8, with 

richness at individual sampling stations ranging from 9 to 32. The mean Simpson’s Diversity (D) 

value was 0.90 with scores at individual sampling stations ranging from 0.80 to 0.94. Evenness 

ranged from 0.40 to 0.77 with an average of 0.59. 

Benthic invertebrate density in the STUC reference area ranged from 15,170 to 36,282 

organisms/m2 and was on average 24,754 organisms/m2. Mean taxa richness was 23.2, with 

richness at individual sampling stations ranging from 21 to 26. The mean diversity value was 



 

PHASE 3 EEM INTERPRETIVE REPORT FOR RAINY RIVER MINE 

Benthic Invertebrate Community Survey 

 

 

5.21 
Ref. 22-3093 

17 MARCH 2024 

0.87 with scores at individual sampling stations ranging from 0.77 to 0.935. Evenness ranged 

from 0.17 to 0.615 with an average of 0.39. 

Benthic invertebrate density in the exposure area ranged from 6,171 to 26,651 organisms/m2 

and was on average 13,376 organisms/m2. Mean taxa richness was 24.2, with richness ranging 

from 20 to 29. The mean diversity value was 0.89 with scores ranging from 0.87 to 0.93 for 

individual stations. Evenness ranged from 0.28 to 0.48 and was on average 0.40.   
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Table 5-6: Summary Statistics of the Benthic Invertebrate Community Endpoint Data from 

Areas Associated with the EDL2 and EDL1 Discharge Locations, Rainy River Mine Phase 3 

EEM 

Associated 

Discharge 
Site Endpoint Mean Median Max Min SD SE 

E
D

L
2

  

(P
IN

R
 -

E
X

P
) 

STUC-REF 

Density 

(organisms/m2) 
24,754 25,259 36,282 15,170 7,728 3,456 

Family Richness 23.2 23.0 26.0 21.0 1.9 0.9 

Simpson's 

Diversity 
0.87 0.898 0.935 0.77 0.068 0.036 

Simpson's 

Evenness 
0.399 0.41 0.61 0.17 0.16 0.07 

LVR-REF 

Density 

(organisms/m2) 
12,437 3,904 28,072 2,181 12,949 5,791 

Family Richness 20.8 18.0 32.0 9.0 9.2 4.1 

Simpson's 

Diversity 
0.90 0.92 0.94 0.80 0.06 0.03 

Simpson's 

Evenness 
0.59 0.58 0.77 0.40 0.14 0.06 

PINR-EXP 

Density 

(organisms/m2) 
13,376 9,444 26,651 6,171 8,317 3,720 

Family Richness 24.2 23.0 29.0 20.0 4.1 1.8 

Simpson's 

Diversity 
0.89 0.89 0.93 0.87 0.02 0.01 

Simpson's 

Evenness 
0.40 0.42 0.48 0.28 0.08 0.03 

E
D

L
1

  

(P
IN

R
 -

E
X

P
2

) 

LVR2-REF 

Density 

(organisms/m2) 
3,726 2,770 7,176 1,952 2,060 921 

Family Richness 6.4 7.0 9.0 2.0 3.0 1.3 

Simpson's 

Diversity 
0.63 0.70 0.75 0.31 0.18 0.08 

Simpson's 

Evenness 
0.29 0.30 0.42 0.16 0.11 0.05 

PINR-REF2 

Density 

(organisms/m2) 
2,922 3,200 3,846 1,894 761 340 

Family Richness 10.6 10.0 16.0 5.0 4.2 1.9 

Simpson's 

Diversity 
0.87 0.88 0.91 0.79 0.05 0.02 

Simpson's 

Evenness 
0.53 0.55 0.68 0.37 0.15 0.07 

PINR-

EXP2 

Density 

(organisms/m2) 
4,891 5,382 6,903 2,368 1,975 883 

Family Richness 8.8 9.0 11.0 7.0 1.8 0.8 

Simpson's 

Diversity 
0.85 0.85 0.91 0.79 0.04 0.02 

Simpson's 

Evenness 
0.43 0.36 0.67 0.35 0.14 0.06 
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Figure 5-3: Benthic invertebrate density (A), family richness (B), Simpson’s diversity (C), 

and Simpson’s evenness (D) box and whisker plots for EDL2 study areas, Rainy River Mine 

Phase 3 EEM 
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Figure 5-4: Benthic invertebrate density (A), family richness (B), Simpson’s diversity (C), 

and Simpson’s evenness (D) box and whisker plots for EDL1 study areas, Rainy River Mine 

Phase 3 EEM 

5.3.1.6  Statistical Comparisons of EEM Phase 3 Effect Endpoints 

A summary of the results of the statistical comparison of EEM Phase 3 endpoint data is provided 

in Table 5-7 for EDL2 and Table 5-8. Graphical depictions of the endpoint results are provided 

in Figure 5-3 and Figure 5-4. nMDS depictions of the benthic communities are provided in 

Figure 5-5 to Figure 5-8.  

5.3.1.6.1 Invertebrate Density 

Density was significantly lower in PINR-EXP compared to STUC-REF (p = 0.055), with a 

magnitude of difference of 1.47 RefSD. Similarly, density was significantly higher in PINR-REF2 
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compared to PINR-EXP2 (p = 0.071), with a magnitude of difference of 2.589 RefSDs. The 

difference in EDL1 was above the CES of ± 2 RefSDs.  

5.3.1.6.2 Taxa Richness 

Taxa richness was not significantly different in any of the measured sites.  

5.3.1.6.3  Simpson’s Diversity 

Diversity was significantly higher in PINR-EXP2 compared to LVR2-REF (p = 0.009), with a 

magnitude of difference of 0.81 RefSD. The difference is below the CES of ± 2 RefSDs. 

5.3.1.6.4 Simpson’s Evenness 

Evenness was significantly lower in PINR-EXP compared to LVR-REF (p = 0.028), with a 

magnitude of difference of 1.37 RefSD. The difference is below the CES of ± 2 RefSDs. 

5.3.1.6.5 Bray-Curtis Index 

There were significant differences in the Bray-Curtis Index when comparing STUC-REF to PINR-

EXP (p = 0.006), LVR-REF to PINR-EXP (0.005), and LVR2-REF to PINR-EXP2 (p = 0.001). The 

nMDS plots of these communities indicate that the groups of species have high amounts of 

variability across areas and little species overlap.  
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Table 5-7: Summary of Benthic Invertebrate Endpoint Statistics from Areas Associated with the EDL2 Discharge Location, Rainy River Mine, Phase 3 EEM 

Comparison Endpoint Area n Model Mean Ref. Mean Exp. p value 
Significant Difference 

Between Areas? 

Magnitude of 

Difference 

Minimum Detectable 

Effect Size 

(# of ref. SDs) (# of ref. SDs) 

STUC-REF  

vs  

PINR-EXP 

Density 

(organisms/m2) 

STUC-REF 5 
ANOVA 24,754.1 13,376.0 0.055 Yes 1.472 - 

PINR-EXP 5 

Family Richness 
STUC-REF 5 

ANOVA 23.2 24.2 0.634 No - 3.849 
PINR-EXP 5 

Simpson’s 

Diversity 

STUC-REF 5 
ANOVA 0.871 0.893 0.458 No - 1.747 

PINR-EXP 5 

Simpson’s 

Diversity 

STUC-REF 5 
KW 0.888 0.889 0.602 No - NA 

PINR-EXP 5 

Simpson’s 

Evenness 

STUC-REF 5 
ANOVA 0.389 0.403 0.864 No - 1.821 

PINR-EXP 5 

Bray-Curtis 

Distance 

STUC-REF 5 
dbRDA NA NA 0.006 Yes NA - 

PINR-EXP 5 

LVR-REF  

vs  

PINR-EXP 

Density 

(organisms/m2) 

LVR-REF 5 
ANOVA 12,437.3 13,376.0 0.895 No - 1.948 

PINR-EXP 5 

Density 

(organisms/m2) 

LVR-REF 5 
KW 3,903.7 9,443.5 0.465 No - NA 

PINR-EXP 5 

Family Richness 
LVR-REF 5 

ANOVA 20.8 24.2 0.472 No - 1.793 
PINR-EXP 5 

Simpson’s 

Diversity 

LVR-REF 5 
ANOVA 0.900 0.893 0.804 No - 1.747 

PINR-EXP 5 

Simpson’s 

Diversity 

LVR-REF 5 
KW 0.922 0.889 0.347 No - NA 

PINR-EXP 5 

Simpson’s 

Evenness 

LVR-REF 5 
ANOVA 0.594 0.403 0.028 Yes 1.367 - 

PINR-EXP 5 

Bray-Curtis 

Distance 

LVR-REF 5 
dbRDA NA NA 0.005 Yes NA - 

PINR-EXP 5 
            
  Indicates that the data did not meet the ANOVA assumption of Normality      
  Highlights a significant difference (p<0.1) between the Reference and Exposure areas      
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Table 5-8: Summary of Benthic Invertebrate Endpoint Statistics from Areas Associated with the EDL1 Discharge Location, Rainy River Mine, Phase 3 EEM 

Comparison Endpoint Area N Model Mean Ref. Mean Exp. p value 

Significant 

Difference Between 

Areas? 

Magnitude of Difference 

Minimum 

Detectable Effect 

Size 

(# of ref. SDs) (# of ref. SDs) 

LVR2-REF  

vs  

PINR-EXP2 

Density 

(organisms/m2) 

LVR2-REF 5 
ANOVA 3,725.7 4,891.1 0.388 No - 2.271 

PINR-EXP2 5 

Family Richness 
LVR2-REF 5 

ANOVA 6.4 8.8 0.160 No - 1.914 
PINR-EXP2 5 

Simpson’s Diversity 
LVR2-REF 5 

ANOVA 0.630 0.853 0.028 Yes 1.228 - 
PINR-EXP2 5 

Simpson’s Diversity 
LVR2-REF 5 Kruskal 

Wallis 
0.701 0.849 0.009 Yes 0.813 - 

PINR-EXP2 5 

Simpson’s Evenness 
LVR2-REF 5 

ANOVA 0.289 0.431 0.107 No - 2.657 
PINR-EXP2 5 

Bray-Curtis Distance 
LVR2-REF 5 

dbRDA NA NA 0.001 Yes NA - 
PINR-EXP2 5 

PINR-REF2  

vs  

PINR-EXP2 

Density 

(organisms/m2) 

PINR-REF2 5 
ANOVA 2,922.0 4,891.1 0.071 Yes 2.589 - 

PINR-EXP2 5 

Family Richness 
PINR-REF2 5 

ANOVA 10.6 8.8 0.400 No - 1.784 
PINR-EXP2 5 

Simpson’s Diversity 
PINR-REF2 5 

ANOVA 0.867 0.853 0.655 No - 2.135 
PINR-EXP2 5 

Simpson’s Evenness 
PINR-REF2 5 

ANOVA 0.531 0.431 0.306 No - 2.216 
PINR-EXP2 5 

Bray-Curtis Distance 
PINR-REF2 5 

dbRDA NA NA 0.513 No - NA 
PINR-EXP2 5 

            

  Indicates that the data did not meet the ANOVA assumption of Normality     

  Highlights a significant difference (p<0.1) between the Reference and Exposure areas    
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Figure 5-5: nMDS graph depicting the PINR-EXP and STUC-REF Benthic Invertebrate 

Communities, Rainy River Mine, Phase 3 EEM 

 

Figure 5-6: nMDS graph depicting the PINR-EXP and LVR-REF Benthic Invertebrate 

Communities, Rainy River Mine, Phase 3 EEM 
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Figure 5-7: nMDS graph depicting the PINR-EXP2 and LVR2-REF Benthic Invertebrate 

Communities, Rainy River Mine, Phase 3 EEM 
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Figure 5-8: nMDS graph depicting the PINR-EXP2 and PINR-REF2 Benthic Invertebrate 

Communities, Rainy River Mine, Phase 3 EEM 

5.3.2 Temporal Trends in Invertebrate Community Structure 

A comparison of the mean values for each benthic endpoint from Phase 1 to 3 are presented in 

Figure 5-9 and Table 5-9. The trends are visualized in  

Table 5-10. From Phase 2 to 3, density decreased in the exposure site (PINR-EXP) compared to 

STU-REF by a magnitude of 1.47 RefSD. Previously, density was unaffected. Similarly, the 

evenness declined in PINR-EXP compared to LVR-REF by a magnitude of 1.37 RefSD. Previously, 

evenness was significantly higher in PINR-EXP. There were no other notable trends in the 

remaining effect endpoints.  
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Figure 5-9: Temporal Comparison of Mean Benthic Invertebrate Community Endpoint Values from EEM Phases 1-3 at the 

Rainy River Mine 
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Table 5-9: Summary of Mean Benthic Invertebrate Community Endpoint Values from EEM 

Phases 1-3 at the Rainy River Mine 

Metric 
Phase 1 Phase 2 Phase 3 

STUC-
REF 

PINR-
EXP 

STUC-
REF 

LVR-
REF 

PINR-
EXP 

STUC-
REF 

LVR-
REF 

PINR-
EXP 

Density 9,950 8,445 9,203 17,249 11,657 24,754 12,437 13,376 

LPL Richness 14.8 12.0 19.0 22.6 25.2 23.2 20.8 24.2 

Simpson’s Diversity 0.85 0.80 0.87 0.82 0.90 0.87 0.90 0.89 

Evenness 0.48 0.55 0.46 0.28 0.39 0.39 0.59 0.40 

 

Table 5-10: Temporal Comparisons of Benthic Community Endpoint Statistical Results 

from EEM Phases 1-3 at the Rainy River Mine 

Effects Endpoint Phase 1 Phase 2 Phase 3 

STU-REF Reference vs PINR-EXP Exposure 

Density 0 0  (1.47) 

Richness 0  0 

Simpson's Diversity 0 0 0 

Simpson's Evenness 0 0 0 

Bray-Curtis Index Yes Yes Yes 

LVR-REF Reference vs PINR-EXP Exposure 

Density -  0 0 

Richness -  0 0 

Simpson's Diversity -   0 

Simpson's Evenness -    (1.37) 

Bray-Curtis Index -  Yes Yes 

Note: The values in brackets indicate the magnitude of difference. (RefSD). 
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5.4 Summary of Key Findings 

The key findings associated with the Phase 3 benthic invertebrate community survey are: 

• A total of 41 benthic families were identified in the study area. Seven families were 

identified in the two exposure and four reference areas. Limnodrilus udekemianus the 

only taxon prominent across all six study areas (present at 60% of the stations within 

each study area). 

• In EDL2, the density ranged from 2,181 to 36,282 organisms/m2. In EDL1, density ranged 

from 1,894 to 7,175 organisms/m2. The dominant taxon was of the family Chironomidae. 

By proportion, the most common taxa were from the Phylum Annelida, Family 

Chironomidae, and other member of the Order Diptera.  

• Density was significantly lower in PINR-EXP compared to STUC-REF (p = 0.055), with a 

magnitude of difference of 1.47 RefSD. Similarly, density was significantly higher in PINR-

REF2 compared to PINR-EXP2 (p = 0.071), with a magnitude of difference of 2.589 RefSD. 

The difference in EDL1 was above the CES of ± 2 RefSDs.  

• Taxa richness was not significantly different in any of the measured sites.  

• Diversity was significantly higher in PINR-EXP2 compared to LVR2-REF (p = 0.009), with a 

magnitude of difference of 0.81 SD. The difference is below the CES of ± 2 RefSDs. 

• Evenness was significantly lower in PINR-EXP compared to LVR2-REF (p = 0.028), with a 

magnitude of difference of 1.37 RefSD. The difference is below the CES of ± 2 RefSDs. 

• There were significant differences in the Bray-Curtis Index when comparing STUC-REF to 

PINR-EXP (p = 0.006), LVR-REF to PINR-EXP (0.005), and LVR2-REF to PINR-EXP2 (p = 

0.001). 

• There are no consistent trends in benthic endpoint data from Phase 1 to 3 other than 

Bray-Curtis Index. Based on the nMDS plots of these communities, there appears to be 

high amounts of variability across areas and little species overlap. As suggested by the 

results of Phase 2, STUC may not be a strong reference area for the EDL2 discharge. 

Continued study of both LVR areas as a reference will help develop trends in benthic 

community.  
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6.0 Fish Survey 

6.1 Objectives 

The data collected in the fish survey provides the basis to determine if there are significant 

differences in fish growth, energy storage, and reproduction capabilities between sentinel 

species in the reference areas and the areas exposed to mining effluent. The fish survey does not 

attempt to provide an absolute or direct assessment of the health of the fish population. 

Instead, the objective of the survey is to use the results of the assessment of the sentinel fish 

species as a reflection of the overall aquatic environment. 

6.2  Study Design and Methods 

6.2.1 Overview 

The fish survey followed a control/impact design, where fish are compared between exposure 

areas and reference areas. Brook Stickleback and Central Mudminnow were targeted in 

collections as they were successfully caught in high numbers in previous phases. For both 

species, at least 20 mature male and 20 mature female fish were targeted with the intent to 

measure the full suite of health related and reproductive endpoints. In addition to adult fish 

collected, up to 20 immature fish of each species were targeted for a subset of endpoints.  

As outlined previously, PINR-EXP is the exposure area downstream of the EDL2 discharge 

location and the corresponding reference areas were on Sturgeon Creek (STUC-REF) and the La 

Vallée River (LVR-REF). The exposure area downstream of EDL1is PINR-EXP2 with an associated 

areaupstream-of-EDL1 and downstream-of-EDL2, PINR-REF2, and a similarly sized catchment 

area reference area on the La Vallée River (LVR-REF2). The sampling design and mapped areas 

are in Table 6-1 and Figure 2-2. 

Table 6-1: Sampling design for fish survey, 2023. 

Associated Exposure Site Type Site 

EDL2 (PINR-EXP) Reference STUC-REF 

Reference LVR-REF 

Exposure PINR-EXP 

EDL1 (PINR-EXP2) Reference LVR2-REF 

Reference PINR-REF2 

Exposure PINR-EXP2 

 

6.2.2 Fish Collection 

Fish from the reference and exposure areas were collected between May 1st and 9th, 2023. This 

timeframe was ideal from a life history perspective to consider important effect indicators, such 

as growth, reproduction, condition, and survival. Also, the timing was consistent with Phase 2 

thus allowing for temporal comparisons. 
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Sampling was initiated with minnow traps as this was the most efficient fish capture method 

used in the Phase 1 and 2 EEM. However, as the study proceeded it was evident that catches of 

sentinel species in some areas would need to be supplemented with other methods for capture. 

Therefore, backpack electrofishing effort and a seine net were employed to increase capture 

numbers. Non-target fish species were identified, counted, and released in the same location in 

waterbody from which they were collected. 

For minnow traps, fishing effort was recorded as fish caught per trap hour. For electrofishing, 

fishing effort was recorded as fish per minute. For seine, fishing effort was recorded in fish per 

square metre. 

6.2.3 Fish Processing 

Fish processing was completed within a few hours of the time of capture. The measurements 

included sex, length, body weight, gonad weight, and liver weight. Abnormalities, such as internal 

and external parasites, tumors, or scarring, were also noted. This information provided a qualitative 

measure of fish health.  

Fish were measured on a standard measuring board, to the nearest millimetre. Whole fish were 

weighed to the nearest 0.001 g using a portable electronic balance, providing a precision of ±1%. 

Balance accuracy was assessed each day using standard weights and the balance was re-calibrated, 

as necessary. Liver and gonad were extracted using forceps and weighed to the nearest 0.001 g 

using an electronic balance. Ovaries were also collected from females for subsequent estimation of 

egg weight and fecundity. Ovaries were placed in labeled vials and preserved to a level of 10% 

formalin for subsequent egg counts.  

Otoliths were collected to age the fish. Following extraction of liver and ovaries the remaining body 

was placed in a labelled bag for shipment to the age determination laboratory. 

6.2.4 Laboratory Processing 

Aging structures (otoliths) were processed at AAE Tech Services Inc. Processing was completed 

by one technician, and QA/QC as performed on 20% of the otoliths by an independent 

technician to ensurethat the EEM QA/QC requirements of ± one year were met. 

Fecundity and egg counts were processed at ZEAS Inc. The process, in brief, is as follows. Prior to 

laboratory processing, the ovaries were gently rinsed in a 180 m sieve to remove formalin. The 

weight of each ovarian sample, which was initially determined in the field, was re-weighed to the 

nearest 0.001 g using an electronic balance to obtain a preserved mass. Generally, the mass of 

preserved eggs is slightly greater than that of unpreserved eggs due to fluid uptake. When 

possible, three subsamples from each ovarian sample were weighed and the number of eggs within 

each of the three subsamples were counted with the aid of a dissecting microscope under 8x 

magnification. Once counted, the eggs were re-preserved and archived. Fecundity was determined 

by dividing the total laboratory (preserved) weight by the subsample weight multiplied by the 

subsample egg number. For each female, the estimates were averaged to determine the total 
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fecundity. Fresh egg weight was determined by dividing the total weight of the unpreserved ovaries 

(measured in the field) by the estimated fecundity (i.e., number of eggs per female). 

6.2.5 Data Management, Summary, and Analyses 

Catch data was summarized to generate comparable measures of fishing effort and success (i.e., 

catch-per-unit-effort [CPUE]) between the sampling areas. Descriptive statistics (n, mean, 

median, maximum, minimum, standard error, standard deviation) were determined for key fish 

survey endpoints. 

The statistical procedures were consistent with the EC TGD (EC, 2012). Specific effect endpoints 

used for the fish survey included those recommended by the TGD, which may be broadly 

grouped into the following response categories: survival, energy use and energy storage. The 

specific endpoints used to assess these response categories, as well as the appropriate statistical 

approaches, are summarized in Table 6-2. As some variability associated with individual 

physiological/morphological endpoints may be dependent upon other characteristics (covariates), 

it is necessary to compare exposure and reference fish according to the covariate combinations 

outlined in Table 6-2. “Effect” endpoints are those that are used to establish whether the is a mine-

related effect (i.e., statistically significant differences between exposure and reference areas). 

"Support" endpoints are for informational purposes and significant differences between exposure 

and reference areas are not necessarily used to designate an effect. 

As noted, effect endpoints may be broadly grouped into the three response categories: survival, 

energy use and energy storage. Survival is a measure of the effect of the difference in mean age of 

all fish among areas (separated by species). A healthy population should exhibit variability in age. 

Energy storage is a measure of the current condition of the fish population. A healthy fish will 

demonstrate a greater body weight relative to length and have a liver weight that is proportional to 

its body size. Natural and anthropogenic stressors from the environment can affect the condition of 

a fish population. Energy use is a measure of the ability of the fish population to utilize resources in 

their environment to grow and reproduce. 

The calculated fish measures included the condition factor (K), gonadosomatic index (GSI), and 

liversomatic index (LSI). These measures are calculated as: 

K = [body weight / (fork length3)]*100  

 

GSI = 100*(gonad weight / body weight) 

 

LSI = 100*(liver weight / body weight),  

where weights are measured in grams and fork length is measured in centimetres. 

6.2.6 Statistical Approaches 

All statistical processing was performed using R v.4.2.1 base packages, package tidyverse v. 2.0.0 

and related packages, and an Ecometrix in-house EEM companion package emsR v. 5.0.0. 
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An analysis of variance (ANOVA) was used to determine if there were statistically significant 

differences in fish age, weight, and length from reference and exposure areas. Assumptions of the 

ANOVA were assessed using a test of normality of residuals per area (Shapiro-Wilk test) and 

homogeneity of variance between areas (Levene’s test). Outliers were also identified using Cook’s 

distance and Studentized residual tests. Considering the normality and homogeneity of variance 

assessment, the outlier assessment, and the evaluation of residuals using approaches in statistical 

tests (e.g., Quinn and Keough 2002), observations were removed to meet the assumptions of 

ANOVA. When observations were removed, statistical comparisons were performed and reported 

with and without the observations to assess the effect of the outliers on the results. If assumptions 

of ANOVA were still not met, non-parametric alternatives such as the Kruskal-Wallis test was 

employed.  

If a statistically significant difference was identified, then the magnitude of difference was also 

calculated. Direction (positive or negative) provides an indication of whether the exposure area 

mean is larger or smaller than the reference mean. Magnitude is the percent difference between 

two areas and is calculated by comparing the means between reference and exposed areas 

according to the following equation: 

[(exposed mean) – (reference mean))/ reference mean] x 100 

In the event of multiple reference or exposure areas, MDMER guidelines specify an ANOVA or 

ANCOVA to be run comparing one reference and exposure area at a time. This design was 

implemented during the Phase 2 EEM, however these pairwise comparisons do not always allow 

for a statistical analysis of where all study areas lie relative to each other. To help separate the 

relationships between exposure areas and their associated reference areas, they were compared 

in the same statistical test (ANOVA or ANCOVA tests), and any significant differences were 

followed up with a post-hoc Tukey Test. In the event of a significant result from an ANOVA or 

ANCOVA that compares more than two groups, the Tukey Test uses the studentized range 

distribution to determine where these differences lie through the comparison of all possible 

pairs of means. In the Phase 3 Study Design, Phase 2 EEM endpoints were re-evaluated with this 

approach and are summarized in Section 6.3.5 related to temporal comparisons.  

An analysis of covariance (ANCOVA) was used to assess body weight at age, length at age, 

gonad weight at body weight, body weight at fork length, and liver weight at body weight. If, 

during the ANCOVA procedure, slopes were not equal between areas, further outliers were 

identified using Cook’s methodology to determine if exclusion of Cook’s outliers results in equal 

slopes between areas. The ANCOVA tests for homogeneity of slopes between the dependent 

variable and covariate for each area. If a significant interaction between area and covariate was 

found (i.e., slopes are different), the difference between areas was estimated using the min-max 

method, as prescribed by the TGD (EC, 2012). The min-max procedure determines the MOD 

between the minimum and maximum values of covariate overlap. These MODs are calculated 

using the following equation: 

[(exposed value – reference value)/reference value] x 100 
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In cases where the ANCOVA results in a non-significant interaction between areas, an ANCOVA 

is performed with the interaction term removed to determine if there is a difference between the 

estimated marginal means of each area. The marginal means are calculated at the mean value of 

the covariate across areas. The magnitude of the difference between areas is calculated using 

the following formula: 

[(exposed marginal mean – reference marginal mean)/reference marginal mean] x 100  

 

Again, Tukey tests were employed to make individual comparisons amongst sites in the event 

that there was an overall statistical difference between areas. 
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Table 6-2: Fish endpoint and statistical analyses completed as part of the Phase 3 EEM. 

Response 

category 
Endpoint 

Dependent Variable 

(Y) 

Covariate 

(X) 
Statistical test Effect or Support  

Survival Age -- -- ANOVA Effect 

Energy Storage 

Condition Body weight Length ANCOVA Effect 

Relative liver size Liver weight Body weight ANCOVA Effect 

Relative egg size Mean egg weight Body weight ANCOVA Support 

Energy Use 

Total body weight -- -- ANOVA Support 

Length -- -- ANOVA Support 

Size-at-age 
Body weight Age ANCOVA Effect 

Length Age ANCOVA Support 

Relative gonad size Gonad weight Body weight ANCOVA Effect 

Relative fecundity 
Number of eggs per 

female 
Body weight ANCOVA Support 

 

6.2.7 Power Analysis 

A priori power analyses for the Brook Stickleback and Central Mudminnow analyses were used 

to identify the sample sizes required to detect differences of a specific magnitude (i.e., 25% for 

relative liver weight, relative gonad size, and 10% for condition) between the reference area and 

exposure area with respect to individual parameters. The power analysis was used to determine 

the samples sizes required to detect differences of these magnitudes in subsequent surveys. A 

priori power analysis is based on the measurement of variability in the sample populations and 

assumes that the variability measured in the sample population is representative of the entire 

population. Estimates of the sample size required is provided for critical effect sizes at 5%, 10%, 

20%, 50%, and 100%. Power analyses were conducted using a power level of 0.9 (1-β), following:  

n = 2 (tα(2) + tβ)2 (SD/δ)2 

where:  

n is the number of samples 

SD is the sample standard deviation (or MSE from ANOVA or ANCOVA model) 

δ is the specified effect size (between reference and exposure area) 

tα(2) (two tailed test) and tβ (one tailed test) are critical values of the Student’s t-

test statistic (given Type I error probability α and Type II error probability β as 

taken from Student’s tables with 2(n-1) degrees of freedom). 

  

6.2.8 Fish Usability 

As per the study design (Ecometrix, 2023), no fish usability studies were required for the Phase 3 

EEM. 
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6.3 Results 

6.3.1 Fish collections 

A total of 16 unique fish species were caught in the reference areas and exposures areas in May 

2023 (Table 6-3 and Table 6-4).  

For sites relevant to the EDL2 discharge exposure, PINR-EXP had seven (7) species, STUC-REF 

had four (4) species, and LVR-REF had 10 species. For minnow traps, PINR-EXP CPUE was 0.27 

fish/trap hour and was dominated by Brassy Minnow (29%), Brown Bullhead (Ameiurus 

nebulosus; 29%), Brook Stickleback (27%), and Central Mudminnow (14%). Catch in STUC-REF 

was much lower (0.04 fish/trap hour) and was dominated by Central Mudminnow (92%). Catch in 

LVR-REF was the highest (9.84 fish/trap hour) dominated by Brook Stickleback (48%) and Brassy 

Minnow (31%) followed to a lesser extent by Northern Redbelly Dace (Chrosomus eos; 7%) and 

Creek Chub (Semotilus atromaculatus; 7%). At PINR-EXP, 1,325 trap hours were used that 

collected the majority of community fish and 1,418 electrofishing seconds were employed to 

target sentinel species. At STUC-REF, 2,186 trap hours were used to collect fish and, at LVR-REF, 

710 trap hours and 1,431 electrofishing seconds were used to collect community fish and 

sentinel species, respectively. 

For sites relevant to the EDL1, PINR-EXP2 had 12 species, PINR-REF2 had 10 species, and LVR2-

REF had seven (7) species. For minnow traps, PINR-EXP2 CPUE as 0.06 fish/trap hour and was 

dominated by Brook Stickleback (47%), Central Mudminnow (22%), and to a lesser extent by 

Brassy Minnow (9.4%). Catch in PINR-REF2 was higher (0.19 fish/trap hour) and was dominated 

by Brassy Minnow (40%) followed by Brook Stickleback (27%) and Central Mudminnow (22%). 

Catch in LVR-REF2 was the highest (0.57 fish/trap hour) and dominated by Brook Stickleback 

(94%) with Central Mudminnow only making up 2% of the total catch. At PINR-EXP2, 2,507 trap 

hours, 2,601 electrofishing seconds, and one seine net haul (225 m2) were used to collect fish 

with the latter two types of gear being used to target sentinel species. At PINR-REF2, 1,708 trap 

hours were used to collect fish. At LVR2-REF, 1,182 trap hours and 200 seconds of electrofishing 

effort were used.  
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Table 6-3: Summary of fish caught at sites relevant to EDL2 PINR-EXP exposure area, May 2023. 

Gear Fish species 

Exposure  

(PINR-EXP) 

Reference  

(STUC-REF) 

Reference  

(LVR-REF)a 

No. 

captured 

CPUE 

(fish/trap 

hour) 

% 

Total 

No. 

captured 

CPUE 

(fish/trap 

hour) 

% Total 
No. 

captured 

CPUE 

(fish/trap 

hour) 

% Total 

Minnow  

Traps 

Blacksided Darter (Percina maculate) 0 0.0000 0.00% 0 0.0000 0.00% 0 0.0000 0.00% 

Brassy Minnow (Hybognathus hankinsoni) 105 0.0792 29.01% 0 0.0000 0.00% 2188 3.0777 31.27% 

Brook Stickleback (Culaea inconstans) 99 0.0747 27.35% 2 0.0009 2.25% 3366 4.7347 48.11% 

Brown Bullhead (Ameiurus nebulosus) 105 0.0792 29.01% 3 0.0014 3.37% 0 0.0000 0.00% 

Central Mudminnow (Umbra limi) 50 0.0377 13.81% 82 0.0375 92.13% 91 0.1280 1.30% 

Common Shiner (Luxilus cornutus) 1 0.0008 0.28% 0 0.0000 0.00% 44 0.0619 0.63% 

Creek Chub (Semotilus atromaculatus) 1 0.0008 0.28% 0 0.0000 0.00% 466 0.6555 6.66% 

Fathead Minnow (Pimephales promelas) 0 0.0000 0.00% 0 0.0000 0.00% 124 0.1744 1.77% 

Finescale Dace (Chrosomus neogaeus) 0 0.0000 0.00% 0 0.0000 0.00% 0 0.0000 0.00% 

Golden Shiner (Notemigonus crysoleucas) 0 0.0000 0.00% 0 0.0000 0.00% 11 0.0155 0.16% 

Johnny Darter (Etheostoma nigrum) 0 0.0000 0.00% 0 0.0000 0.00% 0 0.0000 0.00% 

Northern Pike (Esox lucius) 1 0.0008 0.28% 2 0.0009 2.25% 0 0.0000 0.00% 

Northern Redbelly Dace (Chrosomus eos) 0 0.0000 0.00% 0 0.0000 0.00% 490 0.6893 7.00% 

Pearl Dace (Margariscus margarita) 0 0.0000 0.00% 0 0.0000 0.00% 173 0.2433 2.47% 

Rock Bass (Ambloplites rupestris) 0 0.0000 0.00% 0 0.0000 0.00% 0 0.0000 0.00% 

Undifferentiated Cyprinid YOY 0 0.0000 0.00% 0 0.0000 0.00% 0 0.0000 0.00% 

White Sucker (Catostomus commersonii) 0 0.0000 0.00% 0 0.0000 0.00% 44 0.0619 0.63% 

Total 362 0.2731 100% 89 0.0407 100.00% 6997 9.8422 100.00% 

  No. 

captured 

CPUE 

(fish/min) 

% 

Total 

No. 

captured 

CPUE 

(fish/min) 
% Total 

No. 

captured 

CPUE 

(fish/min) 
% Total 

Electrofishing 

Central Mudminnow (Umbra limi) 10 0.4231 90.91% -- -- -- 20 0.8386 100.00% 

Brook Stickleback (Culaea inconstans) 1 0.0423 9.09% -- -- -- 0 0 0.00% 

Total 11 0.4654 100% -- -- -- 20 0.8386 100.00% 

Notes:  

Sentinel species highlighted in bold green font. 

a. At LVR-REF, proportionalized catches based on previous efforts for some efforts due to high sample size and targeting only Brook Stickleback and Central 

Mudminnow. 
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Table 6-4: Summary of fish caught at sites relevant to PINR-EXP2 exposure area, May 2023. 

Gear Fish species 

Exposure 

(PINR-EXP2) 

Reference 

(PINR-REF2) 

Reference 

(LVR2) 

No. 

captured 

CPUE 

(fish/trap 

hour) 

% Total 
No. 

captured 

CPUE 

(fish/trap 

hour) 

% Total 
No. 

captured 

CPUE 

(fish/trap 

hour) 

% Total 

Minnow Traps  

Blacksided Darter (Percina maculate) 0 0.0000 0.00% 0 0.0000 0.00% 0 0.0000 0.00% 

Brassy Minnow (Hybognathus hankinsoni) 13 0.0052 9.42% 137 0.0768 39.48% 20 0.0169 2.98% 

Brook Stickleback (Culaea inconstans) 65 0.0259 47.10% 92 0.0516 26.51% 628 0.5313 93.59% 

Brown Bullhead (Ameiurus nebulosus) 2 0.0008 1.45% 2 0.0011 0.58% 1 0.0008 0.15% 

Central Mudminnow (Umbra limi) 30 0.0120 21.74% 77 0.0431 22.19% 13 0.0110 1.94% 

Common Shiner (Luxilus cornutus) 8 0.0032 5.80% 0 0.0000 0.00% 0 0.0000 0.00% 

Creek Chub (Semotilus atromaculatus) 1 0.0004 0.72% 15 0.0084 4.32% 4 0.0034 0.60% 

Fathead Minnow (Pimephales promelas) 3 0.0012 2.17% 7 0.0039 2.02% 0 0.0000 0.00% 

Finescale Dace (Chrosomus neogaeus) 3 0.0012 2.17% 1 0.0006 0.29% 0 0.0000 0.00% 

Golden Shiner (Notemigonus crysoleucas) 0 0.0000 0.00% 0 0.0000 0.00% 0 0.0000 0.00% 

Johnny Darter (Etheostoma nigrum) 3 0.0012 2.17% 0 0.0000 0.00% 0 0.0000 0.00% 

Northern Pike (Esox lucius) 0 0.0000 0.00% 0 0.0000 0.00% 2 0.0017 0.30% 

Northern Redbelly Dace (Chrosomus eos) 6 0.0024 4.35% 6 0.0034 1.73% 3 0.0025 0.45% 

Pearl Dace (Margariscus margarita) 0 0.0000 0.00% 7 0.0039 2.02% 0 0.0000 0.00% 

Rock Bass (Ambloplites rupestris) 1 0.0004 0.72% 0 0.0000 0.00% 0 0.0000 0.00% 

Undifferentiated Cyprinid YOY 0 0.0000 0.00% 0 0.0000 0.00% 0 0.0000 0.00% 

White Sucker (Catostomus commersonii) 3 0.0012 2.17% 3 0.0017 0.86% 0 0.0000 0.00% 

TOTAL 138 0.0550 100% 347 0.1945 100.00% 671 0.5677 100.00% 

  No. 

captured 

CPUE 

(fish/min) 
% Total 

No. 

captured 

CPUE 

(fish/min) 
% Total 

No. 

captured 

CPUE 

(fish/min) 
% Total 

Electrofishing 

Brook Stickleback (Culaea inconstans) 0 0.0000 0.00% -- -- -- 3 0.9 42.86% 

Central Mudminnow (Umbra limi) 18 0.4152 56.25% -- -- -- 2 0.6 28.57% 

Common Shiner (Luxilus cornutus) 5 0.1153 15.63% -- -- -- 1 0.3 14.29% 

Creek Chub (Semotilus atromaculatus) 3 0.0692 9.38% -- -- -- 0 0 0.00% 

Northern Pike (Esox lucius) 0 0.0000 0.00% -- -- -- 1 0.3 14.29% 

White Sucker (Catostomus commersonii) 6 0.1384 18.75% -- -- -- 0 0 0.00% 

TOTAL 32 0.7382 100.00% -- -- -- 7 2.1 100.00% 

  No. 

captured 

CPUE 

(fish/m2) 
% Total 

No. 

captured 

CPUE 

(fish/m2) 
% Total 

No. 

captured 

CPUE 

(fish/m2) 
% Total 

Seine 

Brassy Minnow (Hybognathus hankinsoni) 20 5.3333 7.14% -- -- -- -- -- -- 

Central Mudminnow (Umbra limi) 2 0.5333 0.71% -- -- -- -- -- -- 

Common Shiner (Luxilus cornutus) 182 48.5333 65.00% -- -- -- -- -- -- 

Creek Chub (Semotilus atromaculatus) 56 14.9333 20.00% -- -- -- -- -- -- 

Fathead Minnow (Pimephales promelas) 16 4.2667 5.71% -- -- -- -- -- -- 

Pearl Dace (Margariscus margarita) 3 0.8000 1.07% -- -- -- -- -- -- 

White Sucker (Catostomus commersonii) 1 0.2667 0.36% -- -- -- -- -- -- 

TOTAL 280 74.6667 100.00% -- -- -- -- -- -- 

Notes:  

Sentinel species highlighted in bold green font. 
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6.3.2 General Indicators of Fish Health 

Nematodes, liver cysts, and parasites ordered by rank of occurrence were identified in a low 

proportion of fish in exposure and reference areas. Seven (13%) and four (9%) of Brook 

Stickleback and no Central Mudminnow had nematodes in PINR-EXP and PINR-EXP2, 

respectively, in exposure areas. In reference areas, five Brook Stickleback (8%) and one Central 

Mudminnow (2%) at LVR; one (2%) Brook Stickleback and no Central Mudminnow at LVR2; no 

Brook Stickleback and one Central Mudminnow (2%) at PINR-EXP2; and one of two Brook 

Stickleback and no Central Mudminnow at STUC had nematodes. 

In exposure areas, three Brook Stickleback (6%) and no Central Mudminnow had liver cysts in 

PINR-EXP whereas no liver cysts were found in the downstream PINR-EXP2 in either species. In 

reference areas, one Brook Stickleback (2%) had a liver cyst in LVR and one Central Mudminnow 

(2%) had a liver cyst in PINR-REF2 upstream of PINR-EXP2.  

In a single reference area, LVR, seven Brook Stickleback were identified as having spotted 

parasites on the exterior of their body. 

Overall, variability in abnormalities suggests no distinct pattern related to mine outfall. A 

detailed list of the health abnormalities are provided in the fish meristic data in Appendix D. 

6.3.3 QA/QC 

6.3.3.1 Fish Aging 

Otoliths were aged by one technician and QA/QC as performed on 20% of the samples by an 

independent technician. Aging was 99% consistent (105/106) between technicians and no issues 

were identified. 

6.3.3.2 Fecundity 

The results of the QA/QC analysis for fecundity are detailed in Appendix D. Total fecundity was 

recounted for twelve fish, six of each species. The overall range in percent difference between 

fecundity count and re-counts ranged from 0% to 23%, with a mean difference of 4.1%. This 

exceeds the precision of 1% according to technical guidance (EC, 2012) but is very common for 

small-bodied fish with difficult to discern eggs. 

6.3.4 Statistical Analyses 

Summaries of the statistical comparisons of EEM endpoint data are provided in Table 6-9 to 

Table 6-15. Generally, the statistical results are well supported through large sample sizes that 

provided robust parametric analyses and supported by power analyses (Appendix D). There was 

insufficient sample size for Brook Stickleback at STUC-REF for both male (0 fish caught) and 

female (2 fish caught) to undertake statistical analysis using this species. There was also 

insufficient sample size for female Central Mudminnow statistical analysis at sites related to the 

EDL1 discharge. 



 

PHASE 3 EEM INTERPRETIVE REPORT FOR RAINY RIVER MINE 

Fish Survey 

 

 

6.11 
Ref. 22-3093 

17 MARCH 2024 

6.3.4.1 Immature Fish 

Immature fish were identified in several ways. First, using lab bench discrimination of gonads – if 

gonads were undifferentiated then the fish were considered immature. Second, using plots of 

gonad weight as a function of body weight including a 1% slope representing the GSI = 1 – fish 

below this line were visually evaluated against the variation in other datapoints. 

For Brook Stickleback, no fish were identified as immature while taking fish measurements. Two 

female fish were below the GSI =1 line but did not stand out as a distinct group per the 

technical guidance and were not excluded (EC, 2012). For male Brook Stickleback, all but one 

fish were below the GSI = 1 line. There was no grouping evident in the plot of gonad weight 

against body weight. Brook Stickleback are relatively short-lived (2-3 years), generally range 

from 3.8-6.8 cm total length as adults, and reach sexual maturity at Age 1 (Eakins 2023). All 

Brook Stickleback collected were > 4 cm length. One Age 0 fish with GSI <1 was excluded from 

statistical analysis but not summary statistics. 

For Central Mudminnow, three fish were identified as immature while taking fish measurements. 

Four females were identified as “could be spent” and three were identified as “spent”. The 

immature fish were removed from statistical analysis except for summary statistics where 

applicable but the “could be spent” and “spent” individuals were left in all statistical analyses 

except for gonad at body weight, mean egg weight, and total fecundity. 

6.3.4.2 Summary statistics 

Summary statistics of fish measurements for Brook Stickleback and Central Mudminnow are 

provided in Table 6-5 through Table 6-8. 

6.3.4.3 Survival 

For sites associated with the EDL2 discharge, there were significantly different fish ages between 

PINR-EXP and LVR-REF for female and male Brook Stickleback as well as female and male 

Central Mudminnow (Kruskal-Wallis p < 0.10). However, the findings were equivocal likely 

because the species is short-lived. 

For Brook Stickleback, median age was 1 at both PINR-EXP and LRV-REF for females and males 

which would indicate a 0% magnitude of difference (MOD) despite finding a significant 

difference (note STUC-REF could not be compared due to low sample size). Considering Section 

3.4.1.1 of the TGD (EC, 2012), length can be considered a reasonable surrogate for Age in short-

lived species. Using this approach, there were again significant differences between PINR-EXP 

and LVR-REF for both female and male for length (ANOVA p <0.1) but the MODs were -6% at 

PINR-EXP relative to LVR-REF for female and -9% for male – both below the CES of ±25%. 

For Central Mudminnow, ages at PINR-EXP, LVR-REF, and STUC-REF could be compared. For 

females and males, there was a significant Area effect (Kruskal-Wallis p < 0.1) indicating that at 

least one site was statistically different. For females, only reference sites were different when 

using individual Kruskal-Wallis tests and age data; however, there was a significant difference 
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between PINR-EXP and LVR-REF using length data with a magnitude of difference of +15.5% 

(below the CES of ±25%). In contrast, there was a significant difference between PINR-EXP and 

STUC-REF using age data with a +100% MOD based on median ages (from median Age 2 at 

PINR-EXP to median Age 1 at STUC-REF) but there was no statistical difference using length 

data.  

For sites associated with the EDL1 discharge, there were no significant differences identified for 

male for female Brook Stickleback and no significant difference identified for male Central 

Mudminnow. Comparisons were not possible for female Central Mudminnow due to low sample 

size at LVR2-REF (2 individuals), PINR-REF2 (12 individuals), and PINR-EXP2 (2 individuals). 

6.3.4.4 Energy Storage 

For Brook Stickleback at sites associated with the EDL2 discharge statistically significant 

differences in body weight at body length (condition) were determined for female and male fish 

(ANCOVA p <0.1) from PINR-EXP and LVR-REF. Only female Brook Stickleback exceeded the CES 

of ±10% (+10.4%). No statistical differences were determined for liver weight at body weight for 

females. However, a statistical difference was determined for males but the MOD (-12% relative 

to LVR-REF) did not exceed the CES of ±25%. 

For Central Mudminnow at sites associated with the EDL2 discharge, all three sites could be 

compared to determine if at least one area was different. For both females and males, Area 

effects were determined for body weight at body length indicating at least one site was 

statistically different (p <0.1). Based on Tukey tests, a statistical difference was found comparing 

females at PINR-EXP with LVR-REF but the MOD (-7.8%) did not exceed the CES of ±10%. 

Similarly, a statistical difference was found comparing males at PINR-EXP with STUC-REF but the 

MOD (+7.4%) did not exceed the CES of ±10%. With respect to liver weight at body weight, a 

significant Area interaction was found for females such that smaller fish at PINR-EXP had a MOD 

of +52% compared to STUC-REF exceeding the CES of ±25% whereas the MOD was only 13% 

compared to LVR-REF. For males, a significant difference was found when comparing PINR-EXP 

to STUC-REF but its MOD (-18.8%) did not exceed the ±25%). 

For Brook Stickleback at sites associated with EDL1 (LVR2-REF, PINR-REF2, and PINR-EXP2), all 

three sites could be compared to determine if at least one area was different. An Area effect was 

determined for body weight at length for females but not males. Based on Tukey tests, a 

statistical difference was found comparing females at PINR-EXP2 with PINR-REF2 but its MOD 

(7.7%) did not exceed ±10%. For liver weight at body weight, Area effects were determined for 

both females and males. For females, comparing PINR-EXP2 to LVR2-REF, the MOD was 40.5% 

for small fish; comparing PINR-EXP2 to PINR-REF2, the MOD was 50.9% for small fish and 26.9% 

for large fish – all three exceeded their respective ±25% CES. For males, only LVR2-REF and 

PINR-REF2 were statistically different.  

For male Central Mudminnow at sites associated with EDL1, there was no statistical differences 

observed between sites for body weight at length. For liver weight at body weight, there was not 

enough statistical power to interpret a result.  
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6.3.4.5 Energy Use  

For female Brook Stickleback at sites associated with the EDL2 discharge (LVR-REF, STUC-REF, 

and PINR-EXP), a comparison of gonad weight at body weight determined a significant 

interaction where the MOD was +183% for larger fish at PINR-EXP compared to LVR-REF. There 

was no statistical difference in male gonads at body weight. For body weight at age analysis, 

only Age-1 fish could be compared using ANOVA due to small sample sizes in other age classes 

across areas. For females, there was no statistical difference in body weight at Age-1, however, 

there was a statistical difference for males but the MOD (-12%) did not exceed the CES of ±25%.  

For Central Mudminnow at sites associated with the EDL2 discharge, all three sites could be 

compared to determine if at least one area was different. For female gonad weight at body 

weight, a significant Area interaction was found such that larger fish at PINR-EXP had a MOD of 

+36% compared to STUC-REF that exceeded the ±25%. CES whereas the MOD was -5.5% for 

smaller fish. The MOD did not exceed the ±25% CES when comparing to LVR-REF. For males, 

there was a significant Area effect using ANCOVA and individual statistical differences using 

Tukey tests comparing PINR-EXP to LVR-REF and STUC-REF; the MOD compared to LVR-REF was 

-22% and the MOD compared to STUC-REF was -18%, both below the CES of ±25%. For body 

weight at age analysis, Age-1 and Age-2 fish were compared separately using ANOVA as there 

were few fish and limited site covariate overlap if including older fish. For females at Age-1, 

there was not enough statistical power to determine a result. For females at Age-2, a significant 

Area effect was found, and Tukey tests revealed significant differences between PINR-EXP and 

LVR-REF with a MOD of 80.1%, over the ±25% CES. For males, there were no statistical 

difference at Age-1 or Age-2. 

For Brook Stickleback at sites associated with the EDL1 discharge, all three sites could be 

compared to determine if at least one area was different. For female gonad weight at body 

weight, Area and individual statistical differences were determined using ANCOVA and Tukey 

tests; the MODs were above the ±25% CES comparing PINR-EXP2 to LVR2-REF (MOD = 32%) 

but below when comparing to PINR-REF2 (MOD = 23%). There was no statistical difference for 

male gonad weight at body weight. For female body weight at Age-1, based on Tukey tests 

there was a statistical difference comparing PINR-EXP2 to LVR2-REF with an MOD (12.6%) not 

exceeding the ±25% CES. There was no statistical difference for male body weight at Age-1. 

For male Central Mudminnow at sites associated with EDL1, there not enough statistical power 

to determine the gonad weight at body weight endpoint. For body weight at Age-1, there was a 

statistical difference between PINR-EXP2 and PINR-REF2 with an MOD of -52% exceeding the 

±25% CES.  
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Table 6-5 Summary statistics for Brook Stickleback at sites associated with EDL2 discharge. 

Area Statistic 

Female Male 

Age 

(years) 

Body 

Weight 

(g) 

Total 

Length 

(cm) 

Condition 

Liver 

Weight 

(g) 

LSI 
Gonad 

Weight 
GSI 

Mean Egg 

Weight 

(g) 

Total 

Fecundity 

(#) 

Age 

(years) 

Body 

Weight 

(g) 

Total 

Length 

(cm) 

Condition 

Liver 

Weight 

(g) 

LSI 

Gonad 

Weight 

(g) 

GSI 

LVR-REF 

N 35 35 35 35 35 35 35 35 35 35 25 25 25 25 25 25 25 25 

Mean 1.3 1.354 5.431 0.831 0.082 5.973 0.063 4.795 0.0000530 1226.3 1.3 1.821 5.864 0.889 0.073 3.968 0.009 0.475 

SD 0.5 0.402 0.635 0.088 0.035 1.644 0.035 2.816 0.0000281 335.6 0.5 0.413 0.397 0.074 0.023 0.777 0.003 0.098 

SE 0.1 0.068 0.107 0.015 0.006 0.278 0.006 0.476 0.0000048 56.7 0.1 0.083 0.079 0.015 0.005 0.155 0.001 0.020 

Min 1.0 0.684 4.300 0.675 0.029 3.229 0.007 0.432 0.0000050 618.0 1.0 1.092 5.100 0.777 0.031 2.775 0.004 0.308 

Median 1.0 1.266 5.300 0.815 0.081 5.888 0.054 4.240 0.0000500 1248.0 1.0 1.815 5.900 0.869 0.069 3.904 0.009 0.481 

Max 3.0 2.199 6.800 1.059 0.180 9.790 0.189 17.292 0.0001600 2164.0 2.0 2.459 6.500 1.032 0.126 5.371 0.014 0.673 

STUC-REF 

N 2 2 2 2 2 2 2 2 2 2 0 0 0 0 0 0 0 0 

Mean 1.0 0.711 4.400 0.844 0.045 6.181 0.061 8.109 0.0001550 554.0 -- -- -- -- -- -- -- -- 

SD 0.0 0.122 0.141 0.224 0.020 1.727 0.043 4.680 0.0001626 301.2 -- -- -- -- -- -- -- -- 

SE 0.0 0.086 0.100 0.158 0.014 1.221 0.031 3.309 0.0001150 213.0 -- -- -- -- -- -- -- -- 

Min 1.0 0.625 4.300 0.686 0.031 4.960 0.030 4.800 0.0000400 341.0 -- -- -- -- -- -- -- -- 

Median 1.0 0.711 4.400 0.844 0.045 6.181 0.061 8.109 0.0001550 554.0 -- -- -- -- -- -- -- -- 

Max 1.0 0.797 4.500 1.002 0.059 7.403 0.091 11.418 0.0002700 767.0 -- -- -- -- -- -- -- -- 

PINR-EXP 

N 28 28 28 28 28 28 28 28 28 28 25 25 25 25 25 25 25 25 

Mean 1.1 1.291 5.114 0.950 0.084 6.419 0.136 9.707 0.0001093 1207.8 1.1 1.462 5.312 0.968 0.050 3.392 0.007 0.488 

SD 0.3 0.387 0.524 0.148 0.038 1.733 0.120 6.233 0.0000818 305.8 0.3 0.345 0.426 0.146 0.019 0.923 0.003 0.156 

SE 0.0 0.073 0.099 0.028 0.007 0.328 0.023 1.178 0.0000155 57.8 0.1 0.069 0.085 0.029 0.004 0.185 0.001 0.031 

Min 1.0 0.728 4.300 0.663 0.025 3.205 0.025 3.281 0.0000200 671.0 1.0 0.870 4.500 0.787 0.019 1.850 0.003 0.277 

Median 1.0 1.259 5.100 0.972 0.076 6.490 0.082 7.827 0.0000800 1194.5 1.0 1.444 5.300 0.954 0.047 3.222 0.007 0.467 

Max 2.0 2.327 6.200 1.248 0.190 9.215 0.541 23.249 0.0003700 1727.0 2.0 2.321 6.300 1.500 0.092 4.906 0.014 1.028 
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Table 6-6 Summary statistics for Central Mudminnow at sites associated with EDL2 discharge. 

Area Statistic 

Female Male 

Age 

(years) 

Body 

Weight 

(g) 

Total 

Length 

(cm) 

Condition 

Liver 

Weight 

(g) 

LSI 
Gonad 

Weight 
GSI 

Mean Egg 

Weight 

(g) 

Total 

Fecundity 

(#) 

Age 

(years) 

Body 

Weight 

(g) 

Total 

Length 

(cm) 

Condition 

Liver 

Weight 

(g) 

LSI 

Gonad 

Weight 

(g) 

GSI 

LVR-REF 

N 20 20 20 20 20 20 20 20 20 20 35 35 35 35 35 35 35 35 

Mean 2.3 8.748 9.025 1.113 0.261 3.102 1.380 15.267 0.0016640 829.1 2.0 4.990 7.649 1.034 0.134 2.736 0.122 2.319 

SD 0.9 3.962 1.305 0.118 0.098 0.468 0.711 3.333 0.0004134 422.7 0.8 2.285 1.250 0.091 0.145 3.112 0.077 0.876 

SE 0.2 0.886 0.292 0.026 0.022 0.105 0.159 0.745 0.0000924 94.5 0.1 0.386 0.211 0.015 0.025 0.526 0.013 0.148 

Min 1.0 3.303 6.900 0.951 0.118 2.194 0.180 5.450 0.0005400 292.0 1.0 1.143 4.900 0.866 0.019 0.821 0.012 0.840 

Median 2.5 7.485 8.800 1.080 0.243 3.150 1.274 15.369 0.0016700 760.5 2.0 5.001 7.900 1.031 0.104 2.279 0.128 2.321 

Max 3.0 15.996 11.100 1.380 0.411 4.162 2.833 19.610 0.0023900 1595.0 4.0 10.313 10.400 1.367 0.904 20.383 0.323 3.730 

STUC-REF 

N 16 16 16 16 16 16 16 16 14 14 37 37 37 37 37 37 36 36 

Mean 1.7 10.136 9.506 1.093 0.296 2.833 1.785 15.901 0.0018743 1098.1 1.4 5.947 8.095 0.991 0.108 1.858 0.185 2.652 

SD 0.5 5.375 1.367 0.088 0.193 0.481 1.657 7.020 0.0004028 878.3 0.6 3.382 1.681 0.062 0.077 0.748 0.316 3.078 

SE 0.1 1.344 0.342 0.022 0.048 0.120 0.414 1.755 0.0001076 234.7 0.1 0.556 0.276 0.010 0.013 0.123 0.053 0.513 

Min 1.0 4.241 7.300 0.934 0.092 1.876 0.143 1.503 0.0011900 303.0 1.0 1.249 5.000 0.815 0.022 1.065 0.009 0.352 

Median 2.0 9.299 9.550 1.099 0.273 2.914 1.241 16.523 0.0019000 798.5 1.0 5.434 8.300 0.994 0.092 1.740 0.111 1.605 

Max 2.0 24.904 12.800 1.218 0.926 3.718 5.784 27.513 0.0024500 2960.0 3.0 14.292 11.100 1.140 0.375 5.638 1.910 16.083 

PINR-EXP 

N 13 13 13 13 13 13 13 13 4 4 35 35 35 35 35 35 35 35 

Mean 1.8 12.228 10.423 1.052 0.318 2.796 1.158 11.908 0.0019525 1224.3 1.9 6.411 7.774 1.070 0.116 1.871 0.140 1.720 

SD 0.6 3.593 1.063 0.102 0.113 1.194 1.415 17.871 0.0002446 501.0 0.5 4.862 2.303 0.062 0.090 0.385 0.163 1.132 

SE 0.2 0.996 0.295 0.028 0.031 0.331 0.393 4.956 0.0001223 250.5 0.1 0.822 0.389 0.010 0.015 0.065 0.028 0.191 

Min 1.0 6.048 8.400 0.844 0.106 0.655 0.139 0.995 0.0017000 561.0 1.0 0.927 4.600 0.952 0.016 1.032 0.006 0.546 

Median 2.0 12.586 10.600 1.023 0.291 2.608 0.220 1.624 0.0019550 1319.0 2.0 6.667 8.500 1.063 0.100 1.857 0.067 1.115 

Max 3.0 18.096 12.100 1.249 0.542 5.589 3.827 63.277 0.0022000 1698.0 4.0 16.282 11.100 1.223 0.312 3.132 0.619 3.962 
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Table 6-7 Summary statistics for Brook Stickleback at sites associated with EDL1 discharge. 

Site Statistic 

Female Male 

Age 

(years) 

Body 

Weight 

(g) 

Total 

Length 

(cm) 

Condition 

Liver 

Weight 

(g) 

LSI 
Gonad 

Weight 
GSI 

Mean Egg 

Weight 

(g) 

Total 

Fecundity 

(#) 

Age 

(years) 

Body 

Weight 

(g) 

Total 

Length 

(cm) 

Condition 

Liver 

Weight 

(g) 

LSI 

Gonad 

Weight 

(g) 

GSI 

LVR2-REF 

N 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 

Mean 1.1 1.019 4.972 0.824 0.058 5.581 0.043 4.148 0.0000548 777.2 1.1 1.131 5.096 0.842 0.046 4.040 0.006 0.502 

SD 0.3 0.190 0.270 0.071 0.022 1.037 0.011 0.495 0.0000082 186.4 0.4 0.272 0.438 0.082 0.016 0.770 0.002 0.111 

SE 0.1 0.038 0.054 0.014 0.004 0.207 0.002 0.099 0.0000016 37.3 0.1 0.054 0.088 0.016 0.003 0.154 0.000 0.022 

Min 1.0 0.769 4.600 0.682 0.036 4.152 0.029 3.159 0.0000400 584.0 0.0 0.511 4.000 0.660 0.017 2.740 0.002 0.334 

Median 1.0 0.964 4.900 0.819 0.054 5.412 0.039 4.161 0.0000500 724.0 1.0 1.100 5.100 0.850 0.046 3.843 0.005 0.506 

Max 2.0 1.675 5.600 0.954 0.134 8.000 0.081 5.155 0.0000700 1328.0 2.0 1.590 5.900 0.992 0.076 6.079 0.010 0.745 

PINR-REF2 

N 26 26 26 26 26 26 26 26 25 25 25 25 25 25 25 25 25 25 

Mean 1.0 0.966 4.908 0.811 0.045 4.694 0.043 4.503 0.0000770 927.4 1.0 1.202 5.168 0.857 0.045 3.815 0.006 0.506 

SD 0.0 0.166 0.299 0.051 0.014 1.100 0.012 1.398 0.0000979 179.4 0.0 0.296 0.421 0.067 0.016 1.320 0.002 0.137 

SE 0.0 0.033 0.059 0.010 0.003 0.216 0.002 0.274 0.0000196 35.9 0.0 0.059 0.084 0.013 0.003 0.264 0.000 0.027 

Min 1.0 0.619 4.300 0.728 0.028 3.258 0.006 0.589 0.0000400 632.0 1.0 0.705 4.400 0.757 0.025 2.554 0.001 0.107 

Median 1.0 0.940 4.900 0.802 0.042 4.537 0.046 4.502 0.0000500 936.0 1.0 1.134 5.100 0.853 0.041 3.505 0.006 0.503 

Max 1.0 1.285 5.500 0.966 0.076 7.766 0.071 9.416 0.0004000 1298.0 1.0 1.807 5.900 1.086 0.090 9.385 0.010 0.864 

PINR-EXP2 

N 19 19 19 19 19 19 19 19 19 19 25 25 25 25 25 25 25 25 

Mean 1.2 1.033 4.874 0.886 0.061 5.677 0.064 6.085 0.0000900 790.9 1.0 1.201 5.100 0.892 0.046 3.802 0.006 0.460 

SD 0.5 0.249 0.429 0.142 0.029 2.330 0.041 3.846 0.0000886 237.9 0.2 0.313 0.486 0.084 0.017 0.844 0.002 0.177 

SE 0.1 0.057 0.098 0.033 0.007 0.535 0.009 0.882 0.0000203 54.6 0.0 0.063 0.097 0.017 0.003 0.169 0.000 0.035 

Min 1.0 0.617 4.000 0.669 0.009 1.438 0.021 3.404 0.0000300 309.0 1.0 0.712 4.100 0.738 0.016 2.247 0.001 0.115 

Median 1.0 1.085 4.800 0.898 0.059 5.689 0.053 4.634 0.0000600 800.0 1.0 1.198 5.100 0.894 0.045 3.644 0.005 0.482 

Max 3.0 1.386 5.500 1.214 0.117 10.783 0.192 19.896 0.0004400 1304.0 2.0 1.838 5.900 1.093 0.078 5.423 0.012 0.737 
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Table 6-8 Summary statistics for Central Mudminnow at sites associated with EDL1 discharge 

Site Statistic 

Female Male 

Age 

(years) 

Body 

Weight 

(g) 

Total 

Length 

(cm) 

Condition 

Liver 

Weight 

(g) 

LSI 
Gonad 

Weight 
GSI 

Mean Egg 

Weight 

(g) 

Total 

Fecundity 

(#) 

Age 

(years) 

Body 

Weight 

(g) 

Total 

Length 

(cm) 

Condition 

Liver 

Weight 

(g) 

LSI 

Gonad 

Weight 

(g) 

GSI 

LVR2-REF 

N 2 2 2 2 2 2 2 2 2 2 7 7 7 7 7 7 7 7 

Mean 2.0 14.412 11.150 1.039 0.429 2.988 2.604 17.949 0.0014300 1900.0 1.7 5.838 7.871 0.954 0.130 2.186 0.147 2.412 

SD 0.0 0.814 0.071 0.039 0.031 0.385 0.758 4.246 0.0006505 332.3 1.1 5.395 2.056 0.102 0.130 0.320 0.134 1.018 

SE 0.0 0.576 0.050 0.028 0.022 0.272 0.536 3.002 0.0004600 235.0 0.4 2.039 0.777 0.038 0.049 0.121 0.050 0.385 

Min 2.0 13.836 11.100 1.012 0.407 2.716 2.068 14.947 0.0009700 1665.0 1.0 2.003 6.100 0.836 0.038 1.829 0.030 1.325 

Median 2.0 14.412 11.150 1.039 0.429 2.988 2.604 17.949 0.0014300 1900.0 1.0 2.792 6.700 0.912 0.072 2.097 0.061 2.375 

Max 2.0 14.987 11.200 1.067 0.451 3.260 3.140 20.951 0.0018900 2135.0 4.0 16.709 11.400 1.128 0.403 2.579 0.339 4.039 

PINR-REF2 

N 12 12 12 12 12 12 12 12 12 12 28 28 28 28 28 28 28 28 

Mean 1.6 9.586 9.483 1.019 0.277 2.845 1.634 15.864 0.0015483 1016.8 1.8 6.200 8.232 1.019 0.127 2.019 0.165 2.460 

SD 0.7 5.363 1.594 0.082 0.181 0.604 1.071 3.931 0.0003971 566.3 0.7 2.860 1.394 0.074 0.070 0.487 0.103 0.715 

SE 0.2 1.548 0.460 0.024 0.052 0.174 0.309 1.135 0.0001146 163.5 0.1 0.540 0.263 0.014 0.013 0.092 0.020 0.135 

Min 1.0 3.411 7.100 0.895 0.097 1.898 0.214 6.274 0.0008900 241.0 1.0 1.328 5.200 0.798 0.022 1.201 0.013 0.831 

Median 1.5 8.670 9.300 1.027 0.226 2.898 1.612 16.618 0.0015150 1107.0 2.0 6.371 8.500 1.021 0.118 2.013 0.153 2.468 

Max 3.0 21.536 12.300 1.157 0.694 3.850 3.810 21.191 0.0024700 1912.0 3.0 12.693 10.600 1.129 0.347 3.375 0.395 4.229 

PINR-EXP2 

N 3 3 3 3 3 3 3 3 3 3 15 15 15 15 15 15 15 15 

Mean 2.0 10.229 9.467 1.109 0.281 2.860 1.967 18.783 0.0016833 1155.7 1.5 3.527 6.807 0.994 0.077 2.164 0.085 2.129 

SD 0.0 5.986 1.779 0.107 0.151 0.489 1.201 2.590 0.0003968 704.5 0.6 2.251 1.541 0.084 0.050 0.486 0.079 1.144 

SE 0.0 3.456 1.027 0.062 0.087 0.282 0.693 1.496 0.0002291 406.7 0.2 0.581 0.398 0.022 0.013 0.126 0.020 0.295 

Min 2.0 4.901 7.900 0.994 0.167 2.467 0.787 16.058 0.0013100 600.0 1.0 1.154 4.700 0.851 0.019 1.479 0.010 0.817 

Median 2.0 9.079 9.100 1.128 0.224 2.706 1.926 19.077 0.0016400 919.0 1.0 2.796 6.900 0.974 0.074 2.125 0.062 2.074 

Max 2.0 16.706 11.400 1.205 0.452 3.407 3.187 21.214 0.0021000 1948.0 3.0 8.520 9.200 1.112 0.161 2.929 0.302 4.112 
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Table 6-9: Statistical comparisons of EDL2 discharge exposure (PINR-EXP) to reference (LVR-REF and STUC-REF) for female Brook Stickleback. 

Effect 

Indicator 

Comparisons Sample Size 

Model 
Mean Squared 

Error 

Slopes Equal? 

(p-value < 0.1) 

Areas Difference? 

(p-value < 0.1) Covariate value 

(model scale) 

Median, Mean, 

Adjusted Mean, 

or Predicted Value 

Magnitude 

of Difference (%) 

Minimum 

Detectable 

Effect Size (%) 

Model 

# 
Parameter Covariate LVR PINR-EXP 

p-

value 
Yes/No 

p-

value 
Yes/No LVR-REF PINR-EXP PINR-EXP - LVR Increase Decrease 

Survival 1 
Rank of 

Age (years) 
-- 35 28 KW -- -- -- 0.089 Yes -- 1.000 1.000 0 -- -- 

Energy 

Storage 

2 Body Weight (g) Total Length (cm) 35 28 ANCOVA 0.0246 0.726 Yes 0.002 Yes 5.290 1.267 1.399 10.4 9.4 -9.4 

3 
Log10 Liver Weight 

(g) 

Log10 Body Weight 

(g) 
35 28 ANCOVA 0.0137 0.991 Yes 0.227 No 0.104 0.073 0.079 8.7 22.7 -18.5 

4 
Log10 Mean Egg 

Weight (g) 

Log10 Body Weight 

(g) min 
35 28 ANCOVA 0.0641 0.017 No -- -- 

-0.138 0.0000470 0.0000445 -5.3 

55.5  -35.7  Log10 Body Weight 

(g) max 
0.342 0.0000468 0.0001745 272.9 

5 
Log10 Mean Egg 

Weight (g) 

Log10 Body Weight 

(g) min 
34 24 ANCOVA 0.0369 0.034 No -- -- 

-0.138 0.0000455 0.0000469 3.2 

41.9  -29.5  Log10 Body Weight 

(g) max 
0.282 0.0000536 0.0001389 159.3 

Energy 

Use 

6 Body Weight (g) -- 35 28 ANOVA 0.1563 -- -- 0.527 No -- 1.354 1.291 -4.7 22.1 -22.1 

7 Total Length (cm) -- 35 28 ANOVA 0.3464 -- -- 0.038 Yes -- 5.431 5.114 -5.8 8.2 -8.2 

8 
Body Weight (g); 

Age-1 
-- 26 24 ANOVA 0.0109 -- -- 0.196 No -- 1.147 1.254 9.4 22.9 -18.6 

9 
Total Length (cm); 

Age-1 
-- 27 26 ANOVA 0.2961 -- -- 0.478 No -- 5.222 5.115 -2.0 8.7 -8.7 

10 
Log10 Gonad 

Weight (g) 

Log10 Body Weight 

(g) min 
35 28 ANCOVA 0.0566 0.017 No -- -- 

-0.138 0.037 0.037 1.7 

51.4  -34.0  Log10 Body Weight 

(g) max 
0.342 0.079 0.291 268.0 

11 
Log10 Gonad 

Weight (g) 

Log10 Body Weight 

(g) min 
34 25 ANCOVA 0.0342 0.008 No -- -- 

-0.138 0.036 0.034 -4.7 

39.6  -28.4  Log10 Body Weight 

(g) max 
0.282 0.082 0.232 183.1 

12 Total Fecundity (#) Body Weight (g) 35 28 ANCOVA 54803.6239 0.965 Yes 0.767 No 1.326 1210.192 1227.939 1.5 14.7 -14.7 

Notes: 

 Indicates significant effect endpoint for final model per parameter 

 Indicates magnitude of difference > CES for final model per parameter 

Parameters were transformed (i.e., log10) when needing to meet ANOVA/ANCOVA assumptions  

Companion table with post-hoc power analysis available in Appendix D. 

1. Non-parametric employed due to not meeting parametric assumptions 

2. Parallel model run because R2 for parallel model is also > 0.8 and is less than 0.02 (i.e. 2 percentage points) less than R2 for interaction model. 

6. Model violated ANCOVA assumptions. Non-parametric approach considered but this obscured an obvious interaction in the data. Removed Cook's outliers PINEXP-BSB-31, PINEXP-BSB-32, PINEXP-BSB-47, PINEXP-BSB-51, LVR-BSB-29 in attempt 

to better meet ANCOVA assumptions. 

8 and 9. Could only examine for Age-1 fish. Statistical comparisons could not be performed due to limited sample size for Age-2 and Age-3 fish across sites. 

10 and 11. Model 10 includes outliers and Model 11 (final model) does not. Model 11 violated ANCOVA assumptions. Non-parametric approach considered but this obscured an obvious interaction in the data. Removed Cook's outliers PINEXP-BSB-32, PINEXP-BSB-47, PINEXP-

BSB-51, and LVR-BSB-29 in attempt to better meet ANCOVA assumptions.  
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Table 6-10: Statistical comparisons of EDL2 discharge exposure (PINR-EXP) to reference (LVR-REF and STUC-REF) for male Brook Stickleback. 

Effect  

Indicator 

Comparisons Sample Size 

Model Mean Squared Error 

Slopes Equal? 

(p-value < 0.1) 

Area Difference? 

(p-value < 0.1) 
Covariate  

value  

(model scale) 

Median, Mean,  

Adjusted Mean, or  

Predicted Value  

Magnitude of  

Difference (%)  

Minimum Detectable  

Effect Size (%) 

 

p Yes/No P Yes/No Model  

# 
Parameter Covariate LVR 

PINR- 

EXP 
LVR 

PINR- 

EXP 

PINR- 

EXP to LVR 

PINR- 

EXP to STUC 
Increase Decrease 

Survival 1 Rank of Age -- 25 25 KW -- -- -- 0.036 Yes -- 1.000 1.000 0 -- -- -- 

Energy Storage 

2 Body Weight Total Length 25 25 ANCOVA 0.0024 0.066 No 0.116 No 0.746 1.541 1.639 6.4 -- 10.1 -9.2 

3 Body Weight Total Length 25 22 ANCOVA 0.0012 0.091 No 0.045 Yes 0.750 1.571 1.662 5.8 -- 7.3 -6.8 

4 Liver Weight Body Weight 25 25 ANCOVA 0.0002 0.694 Yes 0.082 Yes 1.642 0.065 0.057 -11.9 -- 18.3 -18.3 

Energy Use 

5 Body Weight -- 25 25 ANOVA 0.1450 -- -- 0.002 Yes -- 1.821 1.462 -19.7 -- 17.9 -17.9 

6 Total Length -- 25 25 ANOVA 0.1693 -- -- <0.001 Yes -- 5.864 5.312 -9.4 -- 6.0 -6.0 

7 
Body Weight; 

 Age-1 
-- 17 23 ANOVA 0.0995 -- -- 0.064 Yes -- 1.621 1.428 -11.9 -- 18.8 -18.8 

8 
Total Length; 

 Age-1 
-- 17 23 ANOVA 0.1277 -- -- 0.001 Yes -- 5.671 5.278 -6.9 -- 6.1 -6.1 

9 
Log10 Gonad  

Weight  
Log10 Body Weight 25 25 ANCOVA 0.0122 0.376 Yes 0.868 No 0.201 0.007 0.007 1.3 -- 24.4 -19.6 

Notes:  

 Indicates significant effect endpoint for final model per parameter 

 Indicates magnitude of difference > CES for final model per parameter 

Parameters were transformed (i.e., log10) when needing to meet ANOVA/ANCOVA assumptions  

Companion table with post-hoc power analysis available in Appendix D. 

1. Non-parametric employed due to not meeting parametric assumptions 

2 and 3. Model 10 includes outliers and Model 11 (final model) does not.  

3. Removed Cook's outliers PINEXP-BSB-3, PINEXP-BSB-16, PINEXP-BSB-43 to better meet ANCOVA assumptions. Parallel model run because R2 for parallel model is also > 0.8 and is less than 0.02 (i.e. 2 percentage points) less than R2 for interaction model. 

7 and 8. Could only examine for Age-1 fish. Statistical comparisons could not be performed due to limited sample size for Age-2 and Age-3 fish across sites. 

  



 

PHASE 3 EEM INTERPRETIVE REPORT FOR RAINY RIVER MINE 

Fish Survey 

 

 

6.20 
Ref. 22-3093 

17 MARCH 2024 

Table 6-11: Statistical comparisons of EDL2 discharge exposure (PINR-EXP) to reference (LVR-REF and STUC-REF) for female Central Mudminnow. 

Effect  

Indicator 

Comparisons Sample Size 

Model 

Mean 

Squared 

Error 

Slopes 

Equal? 

(p < 0.1) 

Area 

Difference? 

(p-value < 

0.1) 
Covariate 

Value  

Median, 

Mean, 

Adjusted Mean, 

or Predicted Value 

Magnitude of 

Difference (%) 

Individual 

Comparisons (e.g., Tukey 

HSD p-value or KW) 

Minimum 

Detectable 

Effect Size (%)f 

 

Model 

# 
Parameter Covariate 

LVR- 

REF 

STUC- 

REF 

PINR- 

EXP 
p 

Yes 

/No 
p 

Yes 

/No 
LVR STUC 

PINR- 

EXP 

PINR- 

EXP 

to 

LVR- 

REF 

PINR- 

EXP to 

STUC-

REF 

PINR- 

EXP to 

LVR-

REF 

PINR- 

EXP to 

STUC- 

REF 

LVR- 

REF to 

STUC- 

REF 

Increase Decrease 

Survival 1 Rank of Age -- 20 16 13 KW -- -- -- 0.055 Yes -- 2.500 2.000 2.000 -20.0 0.0 0.115 0.447 0.0265 -- -- 

Energy 

Storage 

2 
Log10 Body 

Weight 

Log10 Total 

Length 
20 16 13 ANCOVA 0.0017 0.645 Yes 0.095 Yes 0.976 9.457 9.219 8.717 -7.8 -5.4 0.0788 0.2842 0.7043 10.7 -9.6 

3 
Log10 Liver 

Weight 

Log10 Body 

Weight 
14 11 11 ANCOVA 0.0060 0.026 No -- -- 

0.795 

(min) 
0.217 0.162 0.246 13.3 52.1 

-- -- -- 25.9 -20.6 
1.102 

(max) 
0.350 0.414 0.338 -3.7 -18.4 

4 
Mean Egg 

Weight 

Body 

Weight 
20 14 4 ANCOVA 0.0000 0.464 Yes 0.311 No 9.589 0.00168 0.00187 0.00192 14.7 3.1 -- -- -- 29.7 -29.7 

Energy 

Use 

5 
Log10 Body 

Weight 
-- 20 16 13 ANOVA 0.0358 -- -- 0.051 Yes -- 7.900 9.102 11.681 47.9 28.3 0.0396 0.2842 0.5991 60.1 -37.6 

6 Total Length -- 20 16 13 ANOVA 1.6076 -- -- 0.013 Yes -- 9.025 9.506 10.423 15.5 9.6 0.0092 0.1396 0.4992 15.2 -15.2 

7 
Body Weight; 

Age-1 
-- 5 5 3 ANOVA 8.3482 -- -- 0.139 No -- 5.311 8.365 9.553 79.9 14.2 -- -- -- 142.5 -142.5 

8 

Log10 Body 

Weight; 

Age-2 

-- 5 11 9 ANOVA 0.0347 -- -- 0.069 Yes -- 6.802 9.783 12.249 80.1 25.2 0.0551 0.4831 0.2768 99.6 -49.9 

9 
Total Length; 

Age-1 
-- 5 5 3 ANOVA 1.0311 -- -- 0.083 Yes -- 7.840 8.960 9.633 22.9 7.5 0.0842 0.6468 0.2363 33.9 -33.9 

10 
Total Length; 

Age-2 
-- 5 11 9 ANOVA 1.7345 -- -- 0.033 Yes -- 8.560 9.755 10.633 24.2 9.0 0.0257 0.3155 0.2327 24.8 -24.8 

11 
Gonad 

Weight 

Body 

Weight 
20 14 4 ANCOVA 0.0757 <0.001 No -- -- 

6.979 

(min) 
1.075 1.122 1.015 -5.5 -9.5 

-- -- -- 32.0 -32.0 
14.011 

(max) 
2.288 3.089 3.102 35.6 0.4 

12 
Total 

Fecundity 

Body 

Weight 
9 7 4 ANCOVA 83970.6931 0.115 Yes 0.832 No 10.345 995.915 1062.733 1093.407 9.8 2.9 -- -- -- 54.4 -54.4 

Notes: 

 Indicates significant effect endpoint for final model per parameter. 

 Indicates magnitude of difference > CES for final model per parameter. 

Parameters were transformed (i.e., log10) when needing to meet ANOVA/ANCOVA assumptions. 

Companion table with post-hoc power analysis available in Appendix D. 

1. Non-parametric employed due to not meeting parametric assumptions. 

3. Used covariate overlap range to meet parametric ANCOVA assumptions. 

7-10. Could only examine for Age-1 and Age-2 fish. Statistical comparisons could not be performed due to limited sample size for other aged fish across sites. 
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Table 6-12: Statistical comparisons of EDL2 discharge exposure (PINR-EXP) to reference (LVR-REF and STUC-REF) for male Central Mudminnow. 

Effect  

Indicator 

Comparisons Sample Size Model 

Mean 

Squared 

Error 

Slopes 

Equal? 

(p < 0.1) 

Area 

Difference? 

(p-value < 

0.1) 

Covaria

te 

Value  

Median, 

Mean, 

Adjusted Mean, 

or Predicted Value 

Magnitude of 

Difference (%) 

Individual 

Comparisons (e.g., Tukey 

HSD p-value or KW) 

Minimum Detectable 

Effect Size (%)f 

 

Model 

# 
Parameter Covariate 

LVR- 

REF 

STUC- 

REF 

PINR- 

EXP 
  p 

Yes 

/No 
p 

Yes 

/No 
 LVR STUC 

PINR- 

EXP 

PINR- 

EXP to 

LVR- 

REF 

PINR- 

EXP to 

STUC-

REF 

PINR- 

EXP to 

LVR-

REF 

PINR- 

EXP to 

STUC- 

REF 

LVR- 

REF to 

STUC- 

REF 

Increase Decrease 

Survival 1 Rank of Age -- 35 37 35 KW -- -- -- 
<0.00

1 
Yes -- 2.000 1.000 2.000 0.0 100.0 0.818 <0.001 0.0020 -- -- 

Energy  

Storage 

2 
Rank of Body 

Weight 

Rank of Total 

Length 
35 37 35 

Non-

parametric 

ANCOVA 

24.6191 0.614 Yes 0.002 Yes 54.000 55.066 51.632 55.438 0.7 7.4 0.948 0.004 0.012 6.4 -6.4 

3 
Log10 Liver 

Weight 

Log10 Body 

Weight 
33 33 23 ANCOVA 0.0242 0.495 Yes 0.004 Yes 0.649 0.103 0.078 0.080 -22.2 2.9 0.032 0.953 0.006 32.4 -24.4 

4 
Log10 Liver 

Weight 

Log10 Body 

Weight 
30 32 23 ANCOVA 0.0078 0.169 Yes 

<0.00

1 
Yes 0.656 0.100 0.076 0.081 -18.8 6.7 0.001 0.473 <0.0001 17.7 -15.1 

Energy Use 

5 
Rank of Body 

Weight 
-- 35 37 35 KW -- -- -- 0.513 No -- 5.001 5.434 6.667 33.3 22.7 -- -- -- -- -- 

6 
Rank of Total 

Length 
-- 35 37 35 KW -- -- -- 0.327 No -- 7.900 8.300 8.500 7.6 2.4 -- -- -- -- -- 

7 

Rank of Body 

Weight; Age-

1 

-- 10 24 5 KW -- -- -- 0.473 No -- 3.575 5.181 4.893 36.9 -5.6 -- -- -- -- -- 

8 

Rank of Body 

Weight; Age-

2 

-- 17 10 29 KW -- -- -- 0.330 No -- 4.447 6.080 6.667 49.9 9.7 -- -- -- -- -- 

9 

Rank of Total 

Length; Age-

1 

-- 10 24 5 KW -- -- -- 0.310 No -- 7.200 8.100 7.900 9.7 -2.5 -- -- -- -- -- 

10 

Rank of Total 

Length; Age-

2 

-- 17 10 29 KW -- -- -- 0.289 No -- 7.600 8.400 8.500 11.8 1.2 -- -- -- -- -- 

11 

Rank of 

Gonad 

Weight 

Rank of Body 

Weight 
35 37 35 

Non-

parametric 

ANCOVA 

403.9333 0.345 Yes 0.021 Yes 54.000 59.349 56.228 46.296 -22.0 -17.7 0.0219 0.0957 0.789 24.0 -24.0 

Notes:  

 Indicates significant effect endpoint for final model per parameter. 

 Indicates magnitude of difference > CES for final model per parameter. 

Parameters were transformed (i.e., log10) when needing to meet ANOVA/ANCOVA assumptions.  

Companion table with post-hoc power analysis available in Appendix D. 

1 and 6-11. Non-parametric employed due to not meeting parametric assumptions. 

3 and 4. Model 3 includes outliers and Model 4 (final model) does not. Removed Cook's outliers STUC-CMM-15, LVR-CMM-50, LVR-CMM-51, and LVR-CMM-53 to better meet ANCOVA assumptions. 

3. Used covariate overlap range to meet parametric ANCOVA assumptions. 

7-10. Could only examine for Age-1 and Age-2 fish. Statistical comparisons could not be performed due to limited sample size for other aged fish across sites. 
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Table 6-13: Statistical comparisons of EDL1 discharge exposure (PINR-EXP2) to reference (LVR2-REF and PINR-REF2) for female Brook Stickleback. 

Effect  

Indicator 

Comparisons Sample Size 

Model 

Mean 

Squared 

Error 

Slopes 

Equal? 

(p < 0.1) 

Area 

Difference? 

(p-value < 

0.1) 
Covariate 

Value  

Median, 

Mean, 

Adjusted Mean, 

or Predicted Value 

Magnitude of 

Difference (%) 

Tukey HSD/ 

Individual 

Comparisons (e.g., Tukey 

HSD p-value or KW) 

Minimum 

Detectable 

Effect Size (%)f 

 

Model 

# 
Parameter Covariate 

LVR2- 

REF 
PINR-REF2 

PINR- 

EXP2 
p 

Yes 

/No 
p 

Yes 

/No 

LVR2- 

REF 
PINR-REF2 

PINR- 

EXP2 

PINR- 

EXP2 

to 

LVR2- 

REF 

PINR- 

EXP2 

to 

PINR-

REF2 

PINR- 

EXP2 

to 

LVR2-

REF 

PINR- 

EXP2 

to 

PINR- 

REF2 

LVR2- 

REF to 

PINR- 

REF2 

Increase Decrease 

Survival 1 Rank of Age -- 25 26 19 KW -- -- -- 0.207 No -- 1.000 1.000 1.000 0.0 15.8 -- -- -- -- -- 

Energy Storage 

2 Log10 Body Weight Log10 Total Length 25 26 19 ANCOVA 0.002 0.703 Yes 0.058 Yes 0.691 0.976 0.958 1.031 5.6 7.7 0.1981 0.0498 0.7762 0.1981 0.0498 

3 

 
Log10 Liver Weight Log10 Body Weight 25 26 19 ANCOVA 0.015 0.0378 No -- -- 

-0.114 0.035 0.034 0.029 -18.6 -16.8 
-- -- -- -- -- 

0.109 0.083 0.061 0.088 4.8 44.2 

4 

 
Log10 Liver Weight Log10 Body Weight 25 26 15 ANCOVA 0.008 0.0606 No -- -- 

-0.076 0.041 0.038 0.057 40.5 50.9 
-- -- -- -- -- 

0.109 0.083 0.061 0.077 -7.7 26.9 

5 Mean Egg Weight (g) Body Weight 25 26 19 ANCOVA 344.536 0.296 Yes 0.006 Yes 35.500 0.000054 0.000048 0.000069 33.0 67.0 -- -- -- -- -- 

6 Log10 Mean Egg Weight Log10 Body Weight 25 22 17 ANCOVA 0.010 0.405 Yes <0.001 Yes 0.001 0.000054 0.000048 0.000069 27.8 44.3 0.00294 <0.001 0.16791 0.00294 <0.001 

Energy Use 

7 Log10 Body Weight -- 25 26 19 ANOVA 0.008 -- -- 0.571 No -- 1.004 0.952 1.002 -0.3 5.2 -- -- -- -- -- 

8 Log10 Body Weight -- 24 25 16 ANOVA 0.004 -- -- 0.036 Yes -- 0.983 0.968 1.094 11.3 13.0 0.1981 0.0373 0.9339 0.1981 0.0373 

9 Log10 Total Length -- 25 26 19 ANOVA 0.001 -- -- 0.543 No -- 4.965 4.899 4.855 -2.2 -0.9 -- -- -- -- -- 

10 Log10 Total Length -- 25 26 16 ANOVA 0.001 -- -- 0.718 No -- 4.965 4.899 4.914 -1.0 0.3 -- -- -- -- -- 

11 Body Weight; Age-1 -- 22 26 17 ANOVA 0.041 -- -- 0.623 No -- 1.021 0.966 1.006 -1.4 4.2 -- -- -- -- -- 

12 Body Weight; Age-1 -- 21 26 14 ANOVA 0.027 -- -- 0.079 Yes -- 0.990 0.966 1.088 10.0 12.6 0.1943 0.0692 0.8738 -- -- 

13 Total Length; Age-1 -- 22 26 17 ANOVA 0.112 -- -- 0.374 No -- 4.982 4.908 4.829 -3.1 -1.6 -- -- -- -- -- 

14 Log10 Gonad Weight Log10 Body Weight 22 23 12 ANCOVA 0.027 0.871 Yes 0.030 Yes -0.007 0.040 0.040 0.056 39.5 40.7 0.048 0.0362 0.9966 0.048 0.0362 

15 Log10 Gonad Weight Log10 Body Weight 22 22 9 ANCOVA 0.006 0.612 Yes 0.002 Yes -0.007 0.040 0.043 0.053 32.4 22.7 0.0012 0.02 0.36636 0.0012 0.02 

16 Total Fecundity (#) Body Weight 25 26 19 ANCOVA 18134.349 0.797 Yes <0.001 Yes 1.003 765.342 956.079 768.710 0.4 -19.6 0.9966 <0.0001 <0.0001 0.9966 <0.0001 

Notes: 

 Indicates significant effect endpoint for final model per parameter. 

 Indicates magnitude of difference > CES for final model per parameter. 

Parameters were transformed (i.e., log10) when needing to meet ANOVA/ANCOVA assumptions  

Companion table with post-hoc power analysis available in Appendix D 

3 and 4. Model 3 is Model 4 including outliers. In Model 4, PINR-EXP2 - BSB-19, PINR-EXP2 - BSB-37, PINR-EXP2 - BSB-40, and PINR-EXP2 - BSB-41 Cook's outliers removed to better meen ANCOVA assumptions.  

5 and 6. Model 5 is Model 6 including outliers. In Model 6, PINR-EXP2 - BSB-33, PINR-EXP2 - BSB-41, PINR-REF1-BSB-7, PINR-REF1-BSB-8, and PINR-REF1-BSB-45 Cook's outliers removed to better meet ANCOVA assumptions. 

7 and 8. Model 7 is Model 8 including outliers. PINR-EXP2 - BSB-33, PINR-EXP2 - BSB-41, PINR-REF1-BSB-7, PINR-REF1-BSB-8, and PINR-REF1-BSB-45 Cook's outliers removed to better meet ANOVA assumptions. 

9 and 10. Model 9 is Model 10 including outliers. PINR-EXP2 - BSB-10, PINR-EXP2 - BSB-33, and PINR-EXP2 - BSB-37 Cook's outliers removed to better meet ANOVA assumptions. 

11 and 12. Age-1 only as limited sample size across all sites to examine using all ages or Ages 2 and 3 separately. Cook's outliers PINR-EXP2 - BSB-37, PINR-EXP2 - BSB-40, PINR-EXP2 - BSB-41, and LVR2-BSB-41 removed to better meet ANOVA assumptions. 

14 and 15. Model 14 is Model 15 including outliers. PINR-EXP2 - BSB-19, PINR-EXP2 - BSB-33, PINR-EXP2 - BSB-36, and PINR-REF1-BSB-27 Cook's outliers removed to better meet ANCOVA assumptions. 
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Table 6-14: Statistical comparisons of EDL1 discharge exposure (PINR-EXP2) to reference (LVR2-REF and PINR-REF2) for male Brook Stickleback. 

Effect  

Indicator 

Comparisons Sample Size 

Model 

Mean 

Squared 

Error 

Slopes 

Equal? 

(p < 0.1) 

Area 

Difference? 

(p-value < 

0.1) 
Covariate 

Value  

Median, 

Mean, 

Adjusted Mean, 

or Predicted Value 

Magnitude of 

Difference (%) 

Individual 

Comparisons (e.g., Tukey 

HSD p-value or KW) 

Minimum 

Detectable 

Effect Size (%)f 

 

Model 

# 
Parameter Covariate 

LVR2- 

REF 
PINR-REF2 

PINR- 

EXP2 
p 

Yes 

/No 
p 

Yes 

/No 

LVR2- 

REF 
PINR-REF2 

PINR- 

EXP2 

PINR- 

EXP2 

to 

LVR2- 

REF 

PINR- 

EXP2 

to 

PINR-

REF2 

PINR- 

EXP2 

to 

LVR2-

REF 

PINR- 

EXP2 

to 

PINR- 

REF2 

LVR2- 

REF to 

PINR- 

REF2 

Increase Decrease 

Survival 1 Rank of Age NA 24 25 25 KW -- -- -- 0.147 No -- 1.000 1.000 1.000 0.0 0.0 -- -- -- -- -- 

Energy Storage 

2 
Log10 Body 

Weight 
Log10 Total Length 24 25 25 ANCOVA 0.001 0.525 Yes 0.0999 Yes 0.709 1.127 1.149 1.188 5.5 3.4 0.0868 0.3556 0.7149 7.7 -7.2 

3 
Log10 Body 

Weight 
Log10 Total Length 23 25 24 ANCOVA 0.001 0.575 Yes 0.271 No 0.710 1.145 1.155 1.187 3.7 2.8 0.273 0.452 0.926 7.2 -6.7 

4 
Log10 Liver 

Weight 
Log10 Body Weight 24 25 25 ANCOVA 0.010 0.306 Yes 0.313 No 0.062 0.046 0.042 0.043 -7.7 1.2 -- -- -- 21.4 -17.6 

5 
Log10 Liver 

Weight 
Log10 Body Weight 24 24 23 ANCOVA 0.006 0.541 Yes 0.0504 Yes 0.069 0.047 0.041 0.044 -7.4 5.7 0.996 0.452 <0.0001 17.6 -15.0 

Energy Use 

6 Body Weight -- 24 25 25 ANOVA 0.082 -- NA 0.819 No -- 1.157 1.202 1.201 3.9 -0.1 -- -- -- 21.4 -21.4 

7 Total Length -- 24 25 25 ANOVA 0.187 -- NA 0.855 No -- 5.142 5.168 5.100 -0.8 -1.3 -- -- -- 7.3 -7.3 

8 
Body Weight; 

Age-1 
-- 21 25 24 ANOVA 0.078 -- NA 0.957 No -- 1.195 1.202 1.179 -1.3 -1.9 -- -- -- 20.8 -20.8 

9 
Total Length; 

Age-1 
-- 21 25 24 ANOVA 0.179 -- NA 0.526 No -- 5.210 5.168 5.071 -2.7 -1.9 -- -- -- 7.2 -7.2 

10 
Log10 Gonad 

Weight 
Log10 Body Weight 24 25 25 ANCOVA 0.029 0.812 Yes 0.245 No 0.062 0.006 0.006 0.005 -16.3 -13.6 -- -- -- 40.4 -28.8 

11 
Log10 Gonad 

Weight 
Log10 Body Weight 24 24 22 ANCOVA 0.011 0.6 Yes 0.738 No 0.067 0.006 0.006 0.006 -0.8 -5.0 -- -- -- 24.0 -19.3 

Notes: 

 Indicates significant effect endpoint for final model per parameter. 

 Indicates magnitude of difference > CES for final model per parameter. 

Parameters were transformed (i.e., log10) when needing to meet ANOVA/ANCOVA assumptions. 

Companion table with post-hoc power analysis available in Appendix D. 

2 and 3. Model 2 is Model 3 including outliers. PINR-EXP2 -BSB-34 and LVR2-BSB-21 Cook's outliers removed to better meet ANCOVA assumptions. 

4 and 5. Model 4 is Model 5 including outliers. PINR-EXP2-BSB-4, PINR-EXP2-BSB-22, and PINR-REF2-BSB-23 Cook's outliers removed to better meet ANCOVA assumptions. 

8 and 9. Could only examine Age-1 fish. Statistical comparisons could not be performed including Age-2+ fish due to limited sample size across sites.  

10 and 11. Model 10 is Model 11 including outliers. PINR-EXP-2 - BSB-17 PINR-EXP2 - BSB-20 PINR-EXP2 - BSB-22 PINR-REF2-BSB-39 Cook's outliers removed to better meet ANCOVA assumptions. 
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Table 6-15: Statistical comparisons of EDL1 discharge exposure (PINR-EXP2) to reference (LVR2-REF and PINR-REF2) for male Central Mudminnow. 

Effect  

Indicator 

Comparisons Sample Size 

Model 

Mean 

Squared 

Error 

Slopes 

Equal? 

(p < 0.1) 

Area 

Difference? 

(p-value < 

0.1) 
Covariate 

Value  

Median, 

Mean, 

Adjusted Mean, 

or Predicted Value 

Magnitude of 

Difference (%) 

Individual 

Comparisons (e.g., 

Tukey HSD p-value or 

KW) 

Minimum 

Detectable 

Effect Size (%)f 

 

Model 

# 
Parameter Covariate 

LVR2- 

REF 
PINR-REF2 

PINR- 

EXP2 
p 

Yes 

/No 
p 

Yes 

/No 

LVR2- 

REF 

PINR- 

REF2 

PINR- 

EXP2 

PINR- 

EXP2 

to 

LVR2- 

REF 

PINR- 

EXP2 

to 

PINR-

REF2 

PINR- 

EXP2 

to 

LVR2-

REF 

PINR- 

EXP2 

to 

PINR- 

REF2 

LVR2- 

REF 

to 

PINR- 

REF2 

Increase Decrease 

Survival 1 Rank of Age -- 7 28 15 KW -- -- -- 0.305 No -- 1.000 2.000 1.000 0.0 -50.0 -- -- -- -- -- 

Energy Storage 
2 Log10 Body Weight Log10 Total Length 7 28 15 ANCOVA 0.001 0.00346 No 0.196 No 0.879 4.122 4.398 4.337 3.6 -1.4 -- -- -- 9.3 -8.5 

3 Log10 Liver Weight Log10 Body Weight 7 28 15 ANCOVA 0.010 0.963 Yes 0.326 No 0.637 0.094 0.084 0.093 -0.6 10.9 -- -- -- 27.7 -21.7 

Energy Use 

4 Rank of Body Weight -- 7 28 15 KW -- -- -- 0.013 Yes -- 2.792 6.371 2.796 0.1 -56.1 0.418 0.002 0.364 -- -- 

5 Total Length -- 7 28 15 ANOVA 2.364 -- -- 0.021 Yes -- 7.871 8.232 6.807 -9.3 -17.3 -- -- -- 20.9 -20.9 

6 Log10 Body Weight; Age-1 -- 4 10 9 ANOVA 0.038 -- -- 0.006 Yes -- 2.309 3.995 1.914 -17.1 -52.1 0.960 0.004 0.046 113.7 -53.2 

7 Body Weight; Age-2 -- -- 14 5 ANOVA 6.455 -- -- 0.561 No -- -- 6.529 5.743 -- -12.0 -- -- -- 113.69 -53.20 

8 Total Length; Age-1 -- 4 10 9 ANOVA 0.847 -- -- 0.004 Yes -- 6.350 7.440 5.833 0.6 -21.6 -- -- -- 24.7 -24.7 

9 Rank of Total Length; Age-2 -- -- 14 5 KW -- -- -- 0.404 No -- -- 8.750 8.000 -- -8.6 -- -- -- -- -- 

10 Log10 Gonad Weight 
Log10 Body  

Weight 
7 28 15 ANCOVA 0.026 0.426 Yes 0.941 No 0.637 0.098 0.094 0.092 -5.8 -1.8 -- -- -- 48.3 -32.6 

Notes:  

 Indicates significant effect endpoint for final model per parameter. 

 Indicates magnitude of difference > CES for final model per parameter. 

Parameters were transformed (i.e., log10) when needing to meet ANOVA/ANCOVA assumptions. 

Companion table with post-hoc power analysis available in Appendix D. 

4. Violation of ANOVA assumptions so non-parametric applied with individual comparisons being made using KW model. 

7 and 9. Could only compare PINR-EXP2 to PINR-REF2 due to low sample size in LVR2-REF. 
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6.3.5 Effect Summary Table and Effect Temporal Comparisons 

A comparison of fish effect endpoints for the EDL1 associated sites separated by sentinel species 

are provided in Table 6-16 and Table 6-17. The Phase 3 EEM found the following: 

• Female Brook Stickleback body weight at length was higher at PINR-EXP2 compared to 

PINR-REF2 but did not the 10% CES.  

• Female Brook Stickleback liver weight at body weight was higher at PINR-EXP2 

compared to LVR2-REF (smaller fish MOD = 41%) and compared to PINR-REF2 (smaller 

fish MOD = 51% and larger fish MOD = 27%) and tend to exceed the 25% CES. 

• Female Brook Stickleback gonad weight at body weight was higher in PINR-EXP2 fish 

compared to LVR2-REF and PINR-REF2 and exceeded the 25% CES at LVR2-REF.  

• PINR-EXP2 female Brook Stickleback body weight at Age-1 was higher compared to 

LVR2-REF but did not exceed the 25% CES.  

There were a number of confirmed effects comparing PINR-EXP to both STUC-REF and LVR-REF. 

Confirmed effects above or equal to the CES occur: 1) when similar effects above or equal to the 

CES are observed in two consecutive phases, or 2) when similar effects occur in two consecutive 

phases with effects above or equal to CES in one phase and below CES in the other phase. The 

Phase 3 EEM found the following: 

• PINR-EXP female Brook Stickleback had confirmed effects for higher body weight at 

length compared to LVR-REF exceeding the 10% CES.  

• Larger female Brook Stickleback (i.e., through the ANCOVA min-max procedure) had 

higher gonad weight at body weight when comparing PINR-EXP to LVR-REF exceeding 

the 25% CES. 

• PINR-EXP male Brook Stickleback had confirmed effects for lower body weight at Age-1 

when compared to LVR-REF but the MOD was below the 25% CES. 

• Female Central Mudminnow had confirmed effects for lower body weight at length 

when comparing PINR-EXP to their STUC-REF counterparts but the MOD was below the 

10% CES. 

• Larger female PINR-EXP Central Mudminnow had confirmed effects for higher gonad 

weight at body weight compared to LVR-REF exceeding the 25% CES.  

• Male PINR-EXP Central Mudminnow had confirmed effects for lower gonad weight at 

body weight compared to STUC-REF exceeding the 25% CES in Phase 2 and below the 

25% CES in Phase 3 

Further details can be found in Table 6-18 and Table 6-19 
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Table 6-16:Effect summary table comparing Brook Stickleback at PINR-EXP2 (EDL1 

discharge) with associated reference sites. 

Sex Response Parameter Covariate CES 
Cycle 3 

LVR2-REF PINR-REF2 

Female 

Survival Age None ±25% 
0 Age 

0 Length 

0 Age 

0 Length 

Energy Storage 

Body Weight Total Length ±10% 0 ↑ (8%) 

Liver Weight Body Weight ±25% 
↑ (41%) min 

↓ (6%) max 

↑ (51%) min 

↑ (27%) max 

Energy Use 

(Reproduction) 
Gonad Weight Body Weight ±25% ↑ (32%) ↑ (23%) 

Energy Use (Growth) Body Weight Age 1 ±25% ↑ (13%) 0 

Male 

Survival Age None ±25% 
0 Age  

0 Length 

0 Age  

0 Length 

Energy Storage 
Body Weight Total Length ±10% 0 0 

Liver Weight Body Weight ±25% 0 0 

Energy Use 

(Reproduction) 
Gonad Weight Body Weight ±25% 0 0 

Energy Use (Growth) Body Weight Age 1 ±25% 0 0 

Notes: 

-- indicates no statistical test was undertaken due to EEM-specific reasoning. 

0 indicates no statistically significant effect.  

↑ and ↓ indicates the direction of the magnitude of difference.  

(%) percentages indicate the magnitude of difference of exposure relative to the specific reference site. 

Table 6-17:Effect summary table comparing Central Mudminnow at PINR-EXP2 (EDL1 

discharge) with associated reference sites. 

Sex Response Parameter Covariate CES 
Cycle 3 

LVR2-REF PINR-REF2 

Female 

Survival Age None ±25% -- -- 

Energy Storage 
Body Weight Total Length ±10% -- -- 

Liver Weight Body Weight ±25% -- -- 

Energy Use 

(Reproduction) 
Gonad Weight Body Weight ±25% -- -- 

Energy Use (Growth) Body Weight Age ±25% -- -- 

Male 

Survival Age None ±25% 
0 Age 

↓ (9%) Length 

0 Age 

↓ (17%) Length 

Energy Storage 
Body Weight Total Length ±10% 0 0 

Liver Weight Body Weight ±25% MOD <MDES MOD < MDES 

Energy Use 

(Reproduction) 
Gonad Weight Body Weight ±25% MOD < MDES MOD < MDES 

Energy Use (Growth) Body Weight Age 1 ±25% -- -- 

Notes: 

-- indicates no statistical test was undertaken due to EEM-specific reasoning. 

0 indicates no statistically significant effect.  

↑ and ↓ indicates the direction of the magnitude of difference.  

(%) percentages indicate the magnitude of difference of exposure relative to the specific reference site. 
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Table 6-18: Temporal comparison and interpretation of response endpoints across EEM phases for Brook Stickleback relevant 

to EDL2 discharge (PINR-EXP) 

Sex Response Parameter Covariate CES 

Cycle 1 Cycle 2  Cycle 3  

Interpretation STUC-

REF 

STUC-

REF 

LVR-

REF 

STUC-

REF 
LVR-REF 

Female 

Survival Age None ±25% 0 0 ↑ -- 

(0%) Age 

↓ (6%) 

Length 

No confirmed effect 

Energy Storage 

Body Weight Total Length ±10% ↑ (15%) 0 ↑ (14%) -- ↑ (10.4%) Confirmed effect > CES 

Liver Weight 
Body 

Weight 
±25% ↑ (144%) 0 ↑ (44%) -- 0 No effect 

Energy Use 

(Reproduction) 

Gonad 

Weight 

Body 

Weight 
±25% ↑ (190%) 0 ↑ (72%) -- 

↓ (8%) 

↑ (183%) 
Confirmed effect >CES for larger fish 

Energy Use 

(Growth) 
Body Weight 

Age-1 ±25% 

-- 

0 0 -- ↓ (8%) No confirmed effect 

Age-2 ±25% ↓ (19%) 0 -- -- -- 

Age-3 ±25% -- -- -- -- -- 

Male 

Survival Age None ±25% 0 0 0 -- 

(0%) Age 

↓ (9%) 

Length 

No confirmed effect 

Energy Storage 

Body Weight Total Length ±10% ↑ (15%) 0 0 -- ↑ (5.8%) No confirmed effect 

Liver Weight 
Body 

Weight 
±25% ↑ (22) 0 0 -- ↓ (11.9%) No confirmed effect 

Energy Use 

(Reproduction) 

Gonad 

Weight 

Body 

Weight 
±25% 0 0 ↓ (35%) -- 0 No effect 

Energy Use 

(Growth) 
Body Weight 

Age 1 ±25% 

-- 

0 ↓ (20%) -- ↓ (12%) Confirmed effect < CES 

Age 2 ±25% ↓ (17%) 0 -- -- -- 

Age 3 ±25% -- -- -- -- -- 

Notes: 

-- indicates no statistical test was undertaken due to EEM-specific reasoning. 

0 indicates no statistically significant effect.  

↑ and ↓ indicates the direction of the magnitude of difference.  

(%) percentages indicate the magnitude of difference of exposure relative to the specific reference site. 
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Table 6-19: Temporal comparison and interpretation of response endpoints across EEM phases for Central Mudminnow at 

sites relevant to the EDL2 discharge. 

Sex Response Parameter Covariate CES 

Cycle 1 Cycle 2 Cycle 3 

Interpretation STUC-

REF 

STUC-

REF 

LVR-

REF 
STUC-REF LVR-REF 

Female 

Survival Age None ±25% 0 ↑ (9%) 0 
0 Age 

0 Length 

0 Age 

0 Length 
No effect 

Energy Storage 

Body  

Weight 

Total  

Length 
±10% ↑ (10%) ↓ (7%) 0 ↓ (5%) ↓ (8%) Confirmed effect at STUC-REF < CES 

Liver  

Weight 

Body 

Weight 
±25% ↓ (14%) 0 0 

↑ (52%) 

↓ (18%) 

↑ (13%) 

↓ (4%) 
No confirmed effect 

Energy Use 

(Reproduction) 

Gonad 

Weight 

Body 

Weight 
±25% ↑ (37%) 0 ↑ (58%) 

↓ (9.5%) 

↑ (0.4%) 

↓ (6%) 

↑ (36%) 

Confirmed effect at LVR-REF > CES for 

larger fish 

Energy Use 

(Growth) 

Body  

Weight 

Age-1 ±25% ↑ (53%) -- -- 
MOD < 

MDES 
0 No effect 

Age-2 ±25% ↓ (11%) 0 0 ↑ (25%) ↑ (80%) No confirmed effect 

Age-3 ±25% -- 0 0 -- -- -- 

Male 

Survival Age None ±25% 0 0 0 
↑(100) 

0 Length 

(0%) Age 

0 Length 
No confirmed effect 

Energy Storage 

Body  

Weight 

Total  

Length 
±10% ↑ (55%) 0 0 ↑ (7%) ↑ (1%) No confirmed effect 

Liver  

Weight 

Body 

Weight 
±25% ↑ (55%) 0 0 ↑ (7%) ↓ (19%) No confirmed effect 

Energy Use 

(Reproduction) 

Gonad 

Weight 

Body 

Weight 
±25% 0 ↓ (44%) 0 ↓ (18%) ↓ (22%) Confirmed effect at STUC-REF < CES 

Energy Use 

(Growth) 

Body  

Weight 

Age 1 ±25% 0 -- -- 0 0 No effect 

Age 2 ±25% 0 ↓ (33%) 0 0 0 No effect 

Age 3 ±25% -- ↓ (49%) 0 -- -- No effect 

Notes: 

-- indicates no statistical test was undertaken due to EEM-specific reasoning. 

0 indicates no statistically significant effect.  

↑ and ↓ indicates the direction of the magnitude of difference.  

(%) percentages indicate the magnitude of difference of exposure relative to the specific reference site. 
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6.4 Summary of Key Findings 

The key findings associated with the May 2023 fish survey near RRM are as follows:  

• A total of 16 unique fish species were caught in the reference areas and exposures areas 

in May 2023. The dominant fish per area varied, but commonly it was Brassy Minnow , 

Brook Stickleback , and Central Mudminnow . A small proportion of fish had health 

defects, with no distinct pattern related to mine outfall.  

•  There was insufficient sample size for male and female Brook Stickleback at STUC-REF 

and female Central Mudminnow at EDL1 associated sites for statistical analyses. The fish 

were compared for survival, energy storage, and energy use. There were several 

statistical differences, but only differences that exceeded the critical effect size (CES) will 

be described in this summary. There was a significant difference between Central 

Mudminnow age between PINR-EXP and STUC, with a +100% magnitude of difference 

(MOD). This trend is likely due to their short lifespan, and not associated with mine 

outfall. 

• For energy storage, female Brook Stickleback body weight at body length had an MOD 

of +10.4%. Also, a group of female Central Mudminnow liver weight at body weight had 

an MOD +52% compared to STUC-REF. For female Brook Stickleback, comparing PINR-

EXP2 to LVR2-REF, the MOD was 40.5% for small fish; comparing PINR-EXP2 to PINR-

REF2, the MOD was 50.9% for small fish and 26.9% for large fish – all three exceeded 

their respective ±25% CES. 

• For energy use, large female Central Mudminnow gonad weight at body weight at PINR-

EXP had a MOD of +36% compared to STUC-REF. Also, female Central Mudminnow at 

age 2 had a MOD of 80.1% for body weight at age when comparing PINR-EXP and LVR-

REF. Female Brook Stickleback gonad weight at body weight had an MOD of 32% when 

PINR-EXP2 to LVR2-REF. Male Central Mudminnow body weight at Age 1, had a 

statistical difference between PINR-EXP2 and PINR-REF2, with an MOD of -52%.  

• Temporally, there were a number of confirmed effects comparing PINR-EXP to LVR-REF. 

Namely, female Brook Stickleback had confirmed effects for higher body weight at 

length compared to LVR-REF exceeding the 10% CES. Larger female Brook Stickleback 

(i.e., through the ANCOVA min-max procedure) had higher gonad weight at body 

weight compared to LVR-REF exceeding the 25% CES. Male Brook Stickleback had 

confirmed effects for lower body weight at Age 1 when compared to LVR-REF but below 

the 25% CES. Larger female Central Mudminnow had confirmed effects for higher gonad 

weight at body weight compared to LVR-REF exceeding the 25% CES. 

• There were also a number of confirmed effects comparing PINR-EXP to STUC-REF. 

Namely, female Central Mudminnow had confirmed effects for lower body weight at 

length compared to STUC-REF but below the 10% CES.. Male Central Mudminnow had 
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confirmed effects for lower gonad weight at body weight compared to STUC-REF 

exceeding the 25% CES in Phase 2 and below the 25% CES in Phase 3 
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7.0  Summary of Study Components 

The Phase 3 EEM was the first EEM in which discharge from EDL1 was investigated as part of the 

EEM biological component. Since Phase 1, a reference area was added in Phase 2 (LVR-REF) and 

in Phase 3 a new exposure area downstream of EDL1 (PINR-EXP2) and two associated reference 

areas have been added (PINR-REF2 and LVR2-REF) and studied. Adding new locations and 

shifting discharge location priorities complicates interpretation but there are several trends that 

can be integrated herein. 

Laboratory-based chronic toxicity testing with treated effluent suggests that adverse effects on 

aquatic biota would not be expected in the Pinewood River. Acute toxicity was assessed on 

Rainbow Trout (Oncorhynchus mykiss) and Daphnia magna. Since sampling began, 100% 

effluent has not caused more than 10% toxicity in a single sample. Sublethal toxicity measured 

survival, growth, and reproduction of Fathead Minnow , water flea , duckweed and the green 

alga . Fathead minnow survival and growth was not affected since Phase 1. Water flea survival 

and reproduction were consistently high since Phase 1. Duckweed endpoints were highly 

variable, ranging from 0.23% v/v to >97% v/v. Apart from two tests from EDL1, the growth of 

green algae has been constantly high through all tests. 

Sediment analysis reveals both EDL2 and EDL1 are dominated by small particle sizes including 

clay, silt, and fine sand. Particle sizes were generally uniform between exposure and reference 

areas. Chemical analysis reveals total organic carbon was above guideline thresholds in all areas. 

Although some areas were above lowest effect levels (e.g., Ni in STUC-REF and Fe in PINR-EXP) 

the uniform distribution of substrates and minimal differences in chemistry suggest that outfall 

does not significantly change the structure or constituent concentrations in sediment. 

Generally, there was little variability comparing the conventional water parameters between the 

reference and exposure areas. There was, however, elevated conductivity in the exposure areas 

compared to some reference areas. In May, conductivity in PINR-EXP was on average 3.2x higher 

than the reference areas. Similarly, conductivity was 1.9x higher than the reference areas in 

September. In PINR-EXP2, conductivity was 1.7x higher than the reference in May, but there was 

no difference in September.  

When examining the chemistry composition of water chemistry, the only parameter that was 

elevated beyond the CCME water quality guidelines was Fe, in all sites but PINR-EXP. This 

suggests that the area is naturally elevated in Fe. When comparing the relative differences 

between sites, antimony was >10% elevated compared to the reference areas. No other 

measured parameters appear elevated. 

From the benthic invertebrate survey, a total of 41 benthic families were identified in the study 

area. Community composition varied widely as indicated by the consistent and confirmed Bray-

Curtis index. The lack of similarity is particularly noticeable in those areas relating to EDL2 where 

there is effectively no community overlap. An investigation of cause that examines univariate 

and multivariate correlations with community composition will aid in determining whether 

community differences are related to effluent exposure or other environmental factors. Other 
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measured endpoints of density, diversity, and evenness were also significantly different between 

reference and exposure areas. For example, density was lower in PINR-EXP compared to STUC-

REF and lower in PINR-EXP2 compared with PINR-REF2.  

From the fish survey, 16 unique fish species were caught in the reference areas and exposure 

areas. The areas are generally dominated by similar species of Brassy Minnow, Brook Stickleback, 

and Central Mudminnow with small proportional representation of other small-bodied fish. A 

few fish had health defects with no distinct pattern related to mine outfall. 

Survival, energy storage, and energy use were examined for the Central Mudminnow and Brook 

Stickleback. Statistical differences did not appear to be strongly driven by outliers. For survival, 

any mean age differences appeared to be mostly related to short lifespan. As recommended by 

the TGD (EC, 2012), length appears a more appropriate measure assuming the sacrificed fish are 

a random sample from the population.  

For energy storage, most endpoints that were significantly different had a positive magnitude of 

difference compared to reference sites. For example, female Brook Stickleback body weight at 

length had an MOD above its CES of 10%. Central Mudminnow liver weight had an MOD of 52% 

compared to STUC-REF. For female Brook Stickleback, comparing PINR-EXP2 to LVR2-REF, the 

MOD was 40.5% for small fish; comparing PINR-EXP2 to PINR-REF2, the MOD was 50.9% for 

small fish and 26.9% for large fish – all three exceeded their respective ±25% CES. 

Similarly, for energy use, any significant differences tended to have positive MODs. For example, 

large female Central Mudminnow gonad weight at body weight at PINR-EXP had a MOD of 

+36% compared to STUC-REF. Also, female Central Mudminnow at Age-2 had a MOD of 80.1% 

for body weight at age when comparing PINR-EXP and LVR-REF. In contrast, male Central 

Mudminnow body weight at Age-1, did have a statistical difference between PINR-EXP2 and 

PINR-REF2, with an MOD of -52%. 

Temporally, there were a number of confirmed effects comparing PINR-EXP to LVR-REF. Female 

Brook Stickleback had confirmed effects for higher body weight at length, larger female Brook 

Stickleback had higher gonad weight at body weight, male Brook Stickleback had confirmed 

effects for lower body weight at Age-1, and larger female Central Mudminnow had confirmed 

effects for higher gonad weight at body weight. Exceedance of the CES varied by endpoint. 

There were also a number of confirmed effects comparing PINR-EXP to STUC-REF. Female 

Central Mudminnow had confirmed effects for lower body weight at length and male Central 

Mudminnow had confirmed effects for lower gonad weight at body weight Phase 3. Again, the 

exceedance of the CES varied by endpoint..
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8.0 Recommendations for Future Monitoring  

Based on the combined results, there is a confirmed effects on the benthic community based on 

consecutive differences in the Bray-Curtis Index for the EDL2 discharge. Similarly, there are a 

number of confirmed effects comparing both Brook Stickleback and Central Mudminnow at 

EDL2 associated sites with their respective reference areas. Considering that EDL2 is no longer 

considered the primary discharge for assessment during the biological component of the EEM 

program, next steps in this instance will be discussed with ECCC leading up to the preparation of 

the Phase 4 Study Design. In the very least a desktop exercise using univariate statistics can be 

used to investigate the benthic community endpoints and various environmental parameters. 

With respect to the fish many of the differences are in a positive biological direction and any 

IOC would need to be commensurate with the risk to the environment given it is the secondary 

discharges . 

This is the first official EEM in which the potential effect of the EDL1 discharge has been assessed 

as the primary discharge. Therefore Phase 4 should continue with a repeat of Phase 3 to 

determine if there are any confirmed effects. According to the decisions trees and this path the 

next interpretive report is due in 36 months (i.e., March 2027).  

All decisions on the Phase 4 design will consider the appropriate technical guidance available at 

that time, as well as the site-specific conditions at the mine and will be outlined in a study 

design report that will be submitted to ECCC for review at least six months prior to any 

proposed field program 
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Appendix A Site Characterization 
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Table A-1: Raw data subset of mine effluent chemistry provided by New Gold related to Schedule 4 deleterious substances, 2020–2023.  

Note: In the few cases of duplicates, we used the first instance for generating summary statistics. 

Site Sample Date 

Ammonia, 

Un-ionized 

as N 

Arsenic Copper 
Cyanide, 

Total 

Field 

pH 
Lead Nickel 

Radium 

226 

Total 

Suspended 

Solids 

Zinc 

EDL1 

09-Oct-19 0.01 0.00153 0.00188 0.0044 7.55 0.00003 0.00152 0.01 3.5 0.0044 

15-Oct-19 0.007 0.00182 0.00276 0.0032 7.99 0.000085 0.0017 0.01 1.5 0.0076 

16-Oct-19  0.00172 0.00256 0.002 8.27 0.0001 0.00148  3.5 0.0074 

17-Oct-19  0.00165 0.00244 0.0006 8.16 0.000065 0.0013  1.5 0.007 

21-Oct-19 0.018 0.00179 0.00332 0.0004 8.29 0.000095 0.00148 0.01 2 0.0084 

22-Oct-19  0.00177 0.00336 0.002 7.33 0.00006 0.00148  1.5 0.0052 

23-Oct-19  0.00189 0.00396 0.0018 7.23 0.00004 0.00156  1 0.004 

28-Oct-19 0.002 0.0021 0.0051 0.0012 7.35 0.00009 0.0016 0.01 1 0.007 

29-Oct-19  0.002 0.0051 0.0012 8.39 0.00007 0.0017  1 0.0065 

30-Oct-19  0.0019 0.0049 0.0014 7.81 0.00009 0.0016  1 0.007 

04-Nov-19 0.004 0.00241 0.00734 0.002 7.77 0.000135 0.00194  2 0.0068 

06-Nov-19  0.00233 0.00706 0.0018 8.06 0.00011 0.00184  1.5 0.0064 

11-Nov-19 0.001 0.00254 0.00804 0.0026 7.67 0.0001 0.002 0.01 1.5 0.0088 

12-Nov-19  0.00249 0.0076 0.0024 8.33 0.000095 0.00186  1 0.008 

13-Nov-19  0.00245 0.0076 0.0022 7.12 0.00011 0.00192  2 0.0128 

16-Nov-19 0.004 0.00325 0.00872 0.0026 8 0.000865 0.0028 0.01 18 0.022 

29-Apr-20 0.032 0.00385 0.0053 0.0066  0.000175 0.00346 0.01 2 0.0035 

06-May-20 0.032 0.0032 0.00638 0.0018  0.000135 0.00258 0.01 2 0.004 

13-May-20 0.03 0.00273 0.00766 0.001  0.000185 0.00234 0.01 3 0.004 

20-May-20  0.00243 0.00922 0.001  0.000145 0.00228 0.01 1 0.0045 

27-May-20  0.00247 0.0123 0.001  0.00014 0.0022 0.01 3 0.0034 

07-Sep-20 0.003 0.00238 0.0113 0.001  0.00004 0.0013 0.01 2.5 0.0025 

14-Oct-20 0.016 0.00264 0.0203 0.0148 8.48 0.00004 0.00142 0.01 2 0.003 

20-Oct-20 0.001 0.00226 0.0141 0.0008 8.25 0.00003 0.00126 0.01 2 0.0005 

21-Oct-20 0.01 0.00229 0.0143 0.001 7.98 0.00004 0.00128 0.01 3 0.001 

28-Oct-20 0.01 0.00229 0.0144 0.0002 7.77 0.00003 0.00132 0.01 1.5 0.002 
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Site Sample Date 

Ammonia, 

Un-ionized 

as N 

Arsenic Copper 
Cyanide, 

Total 

Field 

pH 
Lead Nickel 

Radium 

226 

Total 

Suspended 

Solids 

Zinc 

04-Nov-20 0.01 0.00227 0.0137 0.001 8.21 0.00009 0.00134 0.01 3 0.0015 

05-Nov-20  0.00184 0.00542 0.0008 8.08 0.00024 0.00194  3 0.0005 

06-Nov-20  0.0018 0.00574 0.0014 7.64 0.00026 0.002  1 0.001 

07-Nov-20  0.00176 0.00618  7.81 0.00019 0.00194   0.0015 

08-Nov-20  0.00189 0.00686  7.84 0.00019 0.002   0.0015 

09-Nov-20  0.00187 0.00684 0.0006 7.98 0.00016 0.00194  1 0.0015 

11-Nov-20 0.01 0.0019 0.0082 0.0002 7.56 0.00013 0.0018 0.01 3 0.0015 

26-May-21  0.00185 0.0146 0.001 8.56 0.00017 0.00162 0.01 5.5 0.004 

29-May-21 0.012 0.00356 0.00424 0.0012 8.38 0.00024 0.00178 0.01 1 0.0015 

30-May-21 0.005 0.00284 0.00438 0.0012 8.25 0.00015 0.00172 0.01 2 0.001 

31-May-21 0.006 0.00524 0.00384 0.0014 7.85 0.00034 0.00194 0.01 1 0.002 

02-Jun-21 0.009 0.00458 0.00614 0.003 8.18 0.00026 0.00178 0.012 3 0.004 

27-Sep-21 0.005 0.00164 0.0024 0.0012 7.83 0.00016 0.0011 0.01 9.5 0.0035 

20-Oct-21 0.015 0.00176 0.00548 0.001 8 0.00004 0.00106 0.01 1.5 0.002 

25-Oct-21 0.011 0.00171 0.0055 0.0004 7.89 0.00002 0.001 0.01 3 0.0015 

13-Apr-22 0.004 0.00201 0.0101 0.0002 7.95 0.00029 0.00184 0.0062 10.5 0.0055 

20-Apr-22 0.002 0.00166 0.0163 0.003 7.44 0.00014 0.00234  2.5 0.0115 

27-Apr-22 0.005 0.0016 0.00665 0.0006 8.02 0.00004 0.00188 0.0063 3 0.0044 

04-May-22 0.01 0.00142 0.00625 0.0008 7.33 0.0005 0.00112 0.0084 2 0.0014 

11-May-22 0.002 0.0013 0.00475 0.0004 7.68 0.00016 0.00152 0.0064 7 0.0034 

25-May-22 0.01 0.00127 0.0043 0.0004 7.64 0.0001 0.00168 0.0084 2 0.0034 

01-Jun-22 0.002 0.00129 0.00445 0.0016 7.78 0.0002 0.00176 0.0074 13.5 0.0034 

08-Jun-22 0.004 0.00137 0.00394 0.002 7.91 0.00005 0.00132 0.0071 4.5 0.0015 

15-Jun-22 0.002 0.00318 0.00258 0.0008 7.44 0.00003 0.00096 0.0064 7 0.0025 

29-Jun-22 0.021 0.00242 0.00236 0.0008 8.37 0.00001 0.00132 0.036 3.5 0.001 

07-Jul-22 0.004 0.00179 0.00264 0.0006 7.89 0.00005 0.001 0.0077 4 0.0005 

03-Aug-22 0.004 0.00167 0.00314 0.0008 7.19 0.00001 0.0012 0.0082 3.5 0.0005 

21-Sep-22 0.023 0.00159 0.00256 0.002 7.86 0.00005 0.0029 0.01 3 0.044 
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Site Sample Date 

Ammonia, 

Un-ionized 

as N 

Arsenic Copper 
Cyanide, 

Total 

Field 

pH 
Lead Nickel 

Radium 

226 

Total 

Suspended 

Solids 

Zinc 

21-Oct-22 0.027 0.00135 0.00242 0.0006 8.18 0.00005 0.00232 0.01 1.5 0.0178 

26-Oct-22 0.081 0.00142 0.00276 0.0012 8.74 0.00005 0.00267  4.5 0.018 

02-Nov-22 0.004 0.00121 0.0025 0.0012 7.5 0.00005 0.00486 0.01 3 0.105 

09-Nov-22 0.011 0.00127 0.00375 0.001 7.85 0.00008 0.004 0.01 2 0.03 

16-Nov-22 0.009 0.0011 0.005 0.0008 7.78 0.0005 0.005  2 0.03 

17-Apr-23 0.003 0.00115 0.00286 0.001 7.39 0.00003 0.00388 0.005 3 0.0165 

24-Apr-23 0.002 0.00103 0.00266 0.0008 7.28 0.00002 0.00332 0.005 4 0.015 

01-May-23 0.003 0.00113 0.00288 0.001 7.39 0.00001 0.00362 0.005 4 0.016 

08-May-23 0.002 0.00098 0.00266 0.0008 7.47 0.00005 0.00302 0.005 1.5 0.0135 

15-May-23 0.0049 0.00098 0.00274 0.002 7.79 0.00005 0.00298 0.005 3 0.011 

22-May-23  0.00101 0.00301 0.0024  0.00005 0.00283 0.005 3 0.0085 

29-May-23 0.0065 0.0011 0.005 0.002 8.36 0.0005 0.005 0.005 5.5 0.03 

05-Jun-23 0.0246 0.00114 0.00313 0.002 8.18 0.00005 0.0029 0.006 4.1 0.0034 

12-Jun-23 0.0434 0.00121 0.00285 0.002 8.14 0.00005 0.00257 0.006 4.7 0.003 

20-Jun-23 0.0314 0.00133 0.00392 0.002 7.74 0.00005 0.00286 0.005 3 0.0052 

03-Nov-23 0.0085 0.00121 0.00185 0.002 7.5 0.00005 0.00321 0.005 4.5 0.003 

06-Nov-23 0.0079 0.00128 0.00194 0.0025 7.53 0.00005 0.00337 0.005 4.7 0.003 

08-Nov-23 0.026 0.00132 0.00243 0.002  0.00005 0.00389  4.9 0.0035 

13-Nov-23 0.0472 0.00122 0.00218 0.002  0.0001 0.00368 0.006 3 0.006 

20-Nov-23 0.0069 0.00121 0.00196 0.0024 7.53 0.00005 0.00356 0.009 3.2 0.003 

EDL2 

15-Oct-20 0.002 0.00489 0.00246 0.001 7.89 0.00115 0.00114 0.01 10 0.016 

20-Oct-20 0.001 0.00484 0.00166 0.0016 7.84 0.00031 0.00104 0.01 1 0.0045 

21-Oct-20 0.002 0.00467 0.00176 0.0008 7.92 0.00019 0.00104 0.01 1 0.002 

28-Oct-20 0.01 0.00316 0.00344 0.0004 7.94 0.00039 0.00176 0.01 2 0.0045 

04-Nov-20 0.01 0.00188 0.00532 0.0012 7.26 0.00029 0.00202 0.01 0.5 0.006 

06-Nov-20  0.00176 0.00572 0.0004 7.66 0.00026 0.00204  3 0.008 

08-Nov-20  0.00186 0.00678  7.72 0.0002 0.00196   0.001 

09-Nov-20  0.00186 0.00688 0.0004 7.27 0.00016 0.00204  3 0.001 
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Site Sample Date 

Ammonia, 

Un-ionized 

as N 

Arsenic Copper 
Cyanide, 

Total 

Field 

pH 
Lead Nickel 

Radium 

226 

Total 

Suspended 

Solids 

Zinc 

11-Nov-20 0.01 0.00183 0.00832 0.0006 7.23 0.00019 0.00186 0.01 1.5 0.015 

11-Nov-20 0.01 0.00183 0.0082 0.0002 7.23 0.00019 0.00188 0.01 2 0.0115 

20-Oct-21 0.003 0.00123 0.00154 0.0006 7.81 0.00023 0.00128 0.01 0.5 0.001 

20-Apr-22 0.002 0.00196 0.00598 0.0004 7.74 0.00003 0.00148  1.5 0.003 

27-Apr-22 0.002 0.0018 0.0062 0.0006 7.44 0.00004 0.00218 0.0053 3 0.017 

04-May-22 0.01 0.00152 0.0057 0.002  0.00002 0.00106 0.0094 3 0.0004 

11-May-22 0.002 0.00125 0.0053 0.0006 7.54 0.00014 0.00144 0.0069 3.5 0.003 

18-May-22 0.002 0.00133 0.00425 0.0014 7.71 0.00012 0.0015 0.01 5.5 0.0032 

25-May-22 0.01 0.0048 0.00175 0.0004 6.99 0.00022 0.00172 0.0075 4 0.007 

01-Jun-22 0.01 0.00355 0.0007 0.0006 7.62 0.00008 0.0012 0.0077 6.5 0.008 

08-Jun-22 0.01 0.00373 0.00094 0.0002 7.05 0.00008 0.00088 0.0058 8 0.0005 

29-Jul-22 0.01 0.00127 0.00188 0.0012 6.92 0.00011 0.00816 0.0092 8 0.484 

21-Oct-22 0.017 0.00135 0.00294 0.0008 7.96 0.000073 0.00268 0.01 2 0.0314 

26-Oct-22 0.056 0.00145 0.00743 0.0012 8.51 0.000133 0.00292  4.5 0.0384 

02-Nov-22 0.005 0.00122 0.00356 0.0018 7.53 0.0001 0.00588 0.01 2 0.143 

09-Nov-22 0.01 0.00108 0.00235 0.0006 7.82 0.00004 0.00396 0.01 3 0.0274 

17-Apr-23 0.002 0.00119 0.00318 0.002 7.23 0.00006 0.00418 0.005 0.5 0.0175 

24-Apr-23 0.002 0.00102 0.00602 0.0008 7.38 0.00017 0.00332 0.005 2.5 0.023 

01-May-23 0.002 0.00113 0.00308 0.001 7.33 0.00003 0.00368 0.006 4.5 0.017 

08-May-23 0.007 0.00098 0.00274 0.0008 7.86 0.00007 0.00296 0.005 4 0.015 

15-May-23 0.0044 0.00099 0.0032 0.002 7.72 0.00007 0.00289 0.005 3 0.0182 

22-May-23  0.0011 0.00339 0.002  0.000061 0.00288 0.005 4.3 0.0104 

29-May-23 0.0067 0.00112 0.005 0.002 8.33 0.0005 0.005 0.005 4.7 0.03 

05-Jun-23 0.0271 0.0012 0.00357 0.002 8.19 0.00005 0.00307 0.005 3.1 0.0042 

12-Jun-23 0.0582 0.00125 0.00308 0.0022 8.23 0.000055 0.00269 0.005 3.3 0.004 

03-Nov-23 0.01 0.00127 0.00436 0.002 7.58 0.00819 0.00341 0.005 5.3 0.0097 

06-Nov-23 0.012 0.00124 0.00193 0.002 7.66 0.00005 0.00352 0.005 4.7 0.0036 

07-Nov-23 0.0285 0.00126 0.0281 0.002  0.00907 0.00355  3.1 0.0161 
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Site Sample Date 

Ammonia, 

Un-ionized 

as N 

Arsenic Copper 
Cyanide, 

Total 

Field 

pH 
Lead Nickel 

Radium 

226 

Total 

Suspended 

Solids 

Zinc 

13-Nov-23 0.005 0.00123 0.00245 0.002  0.000558 0.0038 0.005 3 0.0066 

13-Nov-23 0.0048 0.00119 0.0025 0.002 7.4 0.000535 0.00377 0.005 3.7 0.0068 

13-Nov-23  0.0001 0.0005 0.002  0.00005 0.0005  3 0.003 

20-Nov-23 0.008 0.00116 0.00293 0.0027 7.61 0.000777 0.00349 0.005 3 0.0063 

SP2 

07-Oct-19 0.001 0.00144 0.00262 0.0004 8.58 0.000075 0.00146 0.01 5 0.0018 

15-Oct-19 0.01 0.0015 0.0025 0.0004 8.05 0.000165 0.00158 0.01 3.5 0.0016 

21-Oct-19 0.001 0.00157 0.00222 0.0004 8.21 0.0001 0.00156 0.01 4 0.0016 

28-Oct-19 0.01 0.0015 0.0022 0.0004 8.03 0.00011 0.0014 0.01 3 0.002 

04-Nov-19 0.01 0.00149 0.0021 0.0004 8.64 0.00011 0.00144 0.01 1.5 0.0016 

24-Jun-20  0.00153 0.00235 0.0004  0.00002 0.00128 0.01 1.5 0.0014 

30-Jun-20  0.00157 0.0024 0.0014  0.00004 0.00154 0.01 3 0.0028 

08-Jul-20  0.00173 0.00285 0.0018  0.00006 0.00158 0.01 3 0.0102 

15-Jul-20  0.00203 0.00258 0.0008  0.00004 0.00162 0.01 1.5 0.0075 

28-Sep-20  0.00229 0.00262 0.002  0.00012 0.00152 0.01 3 0.0115 

28-Sep-20 0.01 0.00237 0.00254 0.002 6.94 0.00011 0.00132 0.01 2 0.0125 

07-Oct-20 0.01 0.00223 0.0023 0.0006 8.38 0.00001 0.00126 0.01 3 0.003 

13-Oct-20 0.01 0.00227 0.0023 0.002  0.00001 0.00124  1 0.003 

20-Oct-20 0.01 0.00205 0.0022 0.0006 8.64 0.00003 0.00124 0.01 1 0.003 

21-Oct-20 0.01 0.00202 0.00228 0.0004 8.23 0.00003 0.00122 0.01 1 0.003 

28-Oct-20 0.01 0.0021 0.00226 0.002 8.28 0.00002 0.00138 0.01 1.5 0.001 

04-Nov-20 0.01 0.00186 0.00212 0.002 8.17 0.00002 0.00134 0.01 1.5 0.001 

11-Nov-20 0.01 0.00197 0.00254 0.0004 8.23 0.00005 0.00124 0.01 1 0.01 

18-Nov-20 0.01 0.0019 0.00202 0.0002 8.34 0.00003 0.00112 0.01 3 0.001 

25-Nov-20 0.01 0.00207 0.00242 0.0002 8.34 0.00004 0.0014 0.01 3 0.002 

14-Apr-21  0.00202 0.00195 0.0016  0.00012 0.00162 0.01 7 0.0026 

15-Apr-21  0.00202 0.00195 0.0018 7.99 0.00016 0.00166 0.01 8 0.0046 

21-Apr-21  0.00192 0.00165 0.0016 8.27 0.00006 0.00128 0.01 6.5 0.0014 

28-Apr-21  0.00198 0.00178 0.001 6.95 0.000045 0.00148 0.01 3.5 0.0015 
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Site Sample Date 

Ammonia, 

Un-ionized 

as N 

Arsenic Copper 
Cyanide, 

Total 

Field 

pH 
Lead Nickel 

Radium 

226 

Total 

Suspended 

Solids 

Zinc 

05-May-21  0.00177 0.00196 0.0006 8.91 0.00004 0.00124 0.01 5.5 0.001 

26-May-21  0.00208 0.0024 0.0008 8.42 0.00001 0.00132 0.01 4 0.001 

02-Jun-21 0.007 0.0022 0.00242 0.002 8.87 0.00005 0.0013 0.01 3 0.002 

22-Sep-21 0.028 0.00238 0.00192 0.0036 8.35 0.00009 0.00116 0.01 6.5 0.002 

13-Oct-21 0.005 0.00229 0.00166 0.001 8.09 0.00005 0.00076 0.01 1.5 0.003 

20-Oct-21 0.003 0.00222 0.00166 0.0014 8.02 0.00003 0.001 0.01 2.5 0.001 

25-Oct-21 0.002 0.00207 0.00154 0.0012 8.11 0.00002 0.00088 0.01 3 0.001 

13-Apr-22 0.01 0.00118 0.00166 0.0012 7.4 0.00013 0.0012 0.0066  0.003 

27-Apr-22 0.001 0.00108 0.00165 0.0042 7.56 0.00024 0.00142 0.0063 6.5 0.003 

04-May-22 0.01 0.00108 0.00145 0.0016 7.51 0.0002 0.0011 0.008 6 0.0026 

11-May-22 0.01 0.00169 0.0016 0.0006 7.45 0.00006 0.00124 0.0064 3 0.0018 

18-May-22 0.01 0.00125 0.0017 0.0004 7.85 0.00008 0.0011 0.01 3.5 0.0016 

25-May-22 0.01 0.00134 0.0016 0.0016 7.83 0.00012 0.0012 0.0067 5 0.0144 

01-Jun-22 0.01 0.00134 0.0017 0.0012 7.82 0.00016 0.00154 0.0061 16.5 0.0632 

08-Jun-22 0.002 0.00145 0.0017 0.0006 8.06 0.00004 0.00128 0.0056 5.5 0.0255 

15-Jun-22 0.001 0.00143 0.00166 0.0006 8.26 0.00005 0.00092 0.0049 7 0.0155 

22-Jun-22 0.01 0.00144 0.00176 0.0004 8.38 0.00005 0.00116 0.011 4.5 0.01 

29-Jun-22 0.007 0.00158 0.0019 0.0006 8.99 0.00001 0.00128 0.013 4.5 0.0055 

07-Jul-22 0.025 0.00147 0.00192 0.0002 9.19 0.00005 0.00104 0.012 2.5 0.0035 

28-Jul-22  0.00203 0.00176 0.002 7.75 0.00005 0.00094 0.006 3 0.002 

03-Aug-22 0.01 0.00211 0.00136 0.0004 8.15 0.00005 0.0009 0.0064 2 0.001 

21-Sep-22 0.001 0.00244 0.00218 0.002 8.2 0.00005 0.00138 0.01 2 0.003 

19-Oct-22 0.01 0.002 0.0015 0.002 7.55 0.00005 0.00096  2.5 0.0018 

26-Oct-22 0.001 0.00198 0.00169 0.0004 9.07 0.00005 0.00102  3 0.003 

02-Nov-22 0.01 0.00196 0.00165 0.001 8.03 0.00005 0.00102 0.01 1 0.003 

09-Nov-22 0.011 0.0018 0.00155 0.0008 7.97 0.00004 0.0009 0.01 2.5 0.0016 

16-Nov-22 0.01 0.00185 0.00159 0.0002 7.91 0.00005 0.00086  2 0.003 

14-Apr-23 0.001 0.00136 0.00226 0.0008 7.94 0.00042 0.00146 0.005 12 0.0055 
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Site Sample Date 

Ammonia, 

Un-ionized 

as N 

Arsenic Copper 
Cyanide, 

Total 

Field 

pH 
Lead Nickel 

Radium 

226 

Total 

Suspended 

Solids 

Zinc 

17-Apr-23 0.002 0.00153 0.00244 0.0012 7.93 0.00037 0.00342 0.005 4.5 0.009 

24-Apr-23 0.001 0.00154 0.00164 0.0004 7.66 0.00013 0.00112 0.005 6 0.0035 

01-May-23 0.01 0.00159 0.00162 0.0006 7.9 0.00011 0.00112 0.005 5 0.0065 

08-May-23 0.01 0.00144 0.00148 0.0006 8.53 0.00008 0.00104 0.005 4.5 0.0035 

15-May-23 0.0015 0.00151 0.00199 0.002 8.61 0.00012 0.00107 0.005 6.6 0.0052 

05-Jun-23 0.0011 0.00158 0.00209 0.002 8.43 0.000112 0.00112 0.005 3.1 0.0039 

20-Sep-23 0.001 0.00219 0.00407 0.002  0.00005 0.00097  4.6 0.003 

20-Oct-23 0.001 0.00204 0.00578 0.002 7.79 0.000058 0.00081 0.005 3.5 0.0144 

22-Oct-23 0.001 0.002 0.00529 0.002 8.26 0.000131 0.00082 0.005 4.3 0.0236 

24-Oct-23 0.001 0.00197 0.00199 0.002 8.04 0.00005 0.00101 0.005 3 0.0132 

30-Oct-23 0.001 0.00192 0.00165 0.002 8.14 0.00005 0.00085 0.005 4.7 0.0152 

05-Nov-23 0.001 0.00175 0.00181 0.002  0.00005 0.00079 0.007 3 0.003 

13-Nov-23 0.001 0.00184 0.00112 0.002  0.00005 0.00083 0.006 3.5 0.003 

20-Nov-23 0.001 0.00182 0.0017 0.002 7.79 0.00005 0.00102 0.005 3.6 0.003 
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Table A-2: Subset of mine effluent chemistry provided by New Gold related to Schedule 5 (4) effluent characterization, 2020–2023. 

Note: In the few cases of duplicates, we used the first instance for generating summary statistics. 

Site Sample Date 

Alkalinity, 

Total as 

CaCO3 

Aluminum Cadmium Chloride Chromium Cobalt Conductivity 
Field 

Temp 

Hardness 

as CaCO3 
Iron Manganese Mercury Molybdenum 

Nitrate as 

N 
Phosphorus Selenium 

Sulfate as 

SO4 
Thallium Uranium 

EDL1 

09-Oct-19 213 0.0764 0.00001 36.2 0.0004 0.000531 762 10.34 321 0.102 0.0336 0.00003 0.00375 3.98 0.026 0.000215 142 5.2E-06 0.00195 

15-Oct-19 212 0.0824 0.000017 114 0.00066 0.000653 788 9.5 320 0.117 0.0347 0.00003 0.00508 15.4 0.0225 0.000635 988 1.16E-05 0.00226 

16-Oct-19  0.0762 0.000015  0.00022 0.000608  9.78  0.098 0.0296  0.00506  0.01 0.00068  1.08E-05 0.00218 

17-Oct-19  0.0652 0.000013  0.0002 0.000577  5.97  0.089 0.0266  0.00497  0.01 0.000765  8.2E-06 0.00213 

21-Oct-19 186 0.0438 0.000013 18.1 0.0002 0.000788 795 8.8 331 0.0655 0.0253 0.00003 0.00521 2.91 0.017 0.00083 231 1.32E-05 0.00223 

22-Oct-19  0.0446 0.000016  0.0002 0.000796  10.75  0.071 0.0337  0.0055  0.01 0.000755  1.32E-05 0.00236 

23-Oct-19  0.052 0.000015  0.00018 0.00102  5.85  0.075 0.0266  0.0061  0.015 0.00068  1.38E-05 0.00232 

28-Oct-19 154 0.079 0.000015 14.7 0.0003 0.00112 954 4.01 376 0.08 0.0138 0.00003 0.00622 3.29 0.016 0.0008 311 0.000012 0.00217 

29-Oct-19  0.0745 0.00001  0.0003 0.00111  7.1  0.07 0.0115  0.00624   0.0008  0.000012 0.00189 

30-Oct-19  0.0605 0.000015  0.0007 0.00108  1.51  0.06 0.0124  0.00626   0.0008  0.000018 0.00188 

04-Nov-19 157 0.0574 0.000015 12.2 0.00012 0.00108 892 1.89 343 0.0735 0.011 0.00003 0.00665 4.2 0.0135 0.00084 277 1.34E-05 0.00259 

06-Nov-19  0.0436 0.000012  0.00016 0.00103  1.02  0.0595 0.0113  0.0065  0.05 0.00077  1.32E-05 0.00235 

11-Nov-19 171 0.0488 0.000019 13.3 0.00082 0.00113 967 0.6 379 0.0595 0.0217 0.00003 0.00721 5.44 0.012 0.000645 311 0.000007 0.00247 

12-Nov-19  0.0484 0.000017  0.0009 0.00118  5.97  0.06 0.0391  0.00702  0.01 0.000675  7.4E-06 0.00238 

13-Nov-19  0.0586 0.000022  0.00038 0.00126  0  0.096 0.121  0.00686  0.015 0.00057  9.6E-06 0.00241 

16-Nov-19 189 0.622 0.000035 17.4 0.00132 0.0017 1080 0.78 420 0.883 0.163 0.00003 0.00784 6.21 0.055 0.000765  1.02E-05 0.00256 

29-Apr-20 158 0.0758 0.000012 13.1 0.00024 0.00142 942  376 0.089 0.0787 0.00003 0.00653 4.09 0.0221 0.0005 279 0.00003 0.00411 

06-May-20 159 0.0564 0.000013 12.2 0.00022 0.00151 998  396 0.058 0.0564 0.00003 0.00724 3.6 0.0893 0.00054 341 0.00003 0.00277 

13-May-20 151 0.0918 0.000012 13.3 0.00028 0.00154 1040  387 0.08 0.0304 0.00002 0.00741 4.54 0.0203 0.00056 386 0.000027 0.00271 

20-May-20 146 0.0844 0.000016 10.7 0.00046 0.00179 1150  454 0.057 0.0144 0.00001 0.00825 3.86 0.0117 0.00053 330 0.000027 0.00261 

27-May-20 134 0.0584 0.00002 17.6 0.00016 0.00215 1330  487 0.035 0.0119 0.00003 0.00943 7.37 0.0103 0.000644 548 0.000024 0.00225 

07-Sep-20 127 0.0244 0.000015 20.7 0.00012 0.00177 1570  504 0.044 0.0148 0.000005 0.0123 4.82 0.009 0.000595 548 0.000015 0.00212 

14-Oct-20 120 0.0198 0.000017 27.9 0.0001 0.00177 1670 7.91 487 0.0455 0.0132 0.00003 0.0122 5.09 0.009 0.00056 668 0.00001 0.0022 

20-Oct-20 125 0.0144 0.000013 26.4 0.00016 0.00163 1490 4.61 473 0.022 0.006 0.00003 0.012 5.03 0.008 0.0006 677 0.00001 0.00239 

21-Oct-20 125 0.015 0.000016 24 0.0001 0.00162 1470 6.15 474 0.0305 0.0056 0.00003 0.0121 4.67 0.0075 0.00055 626 0.00001 0.00239 

28-Oct-20 124 0.0198 0.000019 26.5 0.00038 0.00164 1390 6.12 474 0.093 0.0054 0.00003 0.0122 5.34 0.0055 0.000555 677 0.000015 0.00241 

04-Nov-20 124 0.0524 0.000017 24 0.0003 0.00171 1570 2.91 482 0.163 0.01 0.00003 0.0124 4.84 0.011 0.000665 665 0.000015 0.00255 
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Site Sample Date 

Alkalinity, 

Total as 

CaCO3 

Aluminum Cadmium Chloride Chromium Cobalt Conductivity 
Field 

Temp 

Hardness 

as CaCO3 
Iron Manganese Mercury Molybdenum 

Nitrate as 

N 
Phosphorus Selenium 

Sulfate as 

SO4 
Thallium Uranium 

05-Nov-20  0.0226 0.000008  0.00016 0.00168  7.8  0.0505 0.013  0.0142  0.05 0.00035  0.00002 0.0028 

06-Nov-20  0.0212 0.000031  0.0001 0.00166  5.71  0.0415 0.0108  0.0141  0.05 0.000345  0.00002 0.0028 

07-Nov-20  0.0234 0.000014  0.00018 0.0017  4.92  0.0355 0.0082  0.0135  0.05 0.000335  0.000025 0.00265 

08-Nov-20  0.0278 0.000017  0.00016 0.00169  9.03  0.051 0.0088  0.0131  0.05 0.000345  0.000025 0.00269 

09-Nov-20  0.024 0.000014  0.00016 0.00169  9.51  0.033 0.0078  0.0132  0.05 0.000315  0.000025 0.00256 

11-Nov-20 126 0.0276 0.000013 28.4 0.00046 0.00168 1570 7.31 504 0.467 0.0074 0.00003 0.0129 4.73 0.0075 0.000345 685 0.000025 0.00254 

26-May-21 127 0.122 0.000013 24 0.00034 0.00122 1490 14.46 496 0.169 0.0316 0.00003 0.0123 3.4 0.013 0.00049 623 0.00001 0.00269 

29-May-21 125 0.0112 0.000013 25 0.00024 0.00123 1360 14.56 459 0.131 0.075 0.00003 0.0139 1.1 0.0145 0.000465 590 0.00002 0.00354 

30-May-21 112 0.0098 0.00001 24.6 0.00016 0.00122 1360 14.51 445 0.067 0.0582 0.00003 0.0141 1.05 0.0115 0.000425 588 0.000025 0.00335 

31-May-21 150 0.0118 0.000013 24.5 0.00014 0.00143 1390 14.66 483 0.262 0.126 0.00003 0.013 0.63 0.0205 0.000515 586 0.00003 0.00361 

02-Jun-21 149 0.0354 0.000014 24.4 0.0003 0.00123 1450 16.78 450 1.01 0.0824 0.00003 0.0125 0.75 0.02 0.00047 618 0.000015 0.00322 

27-Sep-21 116 0.0118 0.000005 37.5 0.00018 0.000955 1750 17.4 515 0.0925 0.0248 0.00003 0.0152 1.72 0.008 0.000235 746 0.000015 0.00228 

20-Oct-21 108 0.027 0.000008 39.2 0.00014 0.00105 1740 10.6 520 0.047 0.022 0.00003 0.0133 2.71 0.012 0.00039 770 0.00001 0.00203 

25-Oct-21 111 0.0168 0.000011 38.3 0.00014 0.00105 1750 10 519 0.0285 0.0156 0.00003 0.0136 2.07 0.014 0.00046 773 0.00001 0.00196 

13-Apr-22 121 0.146 0.000038 40.8 0.00036 0.00177 1880 6.09 549 0.299 0.207 0.00003 0.0133 2 0.021 0.00042 797 0.0003 0.00228 

20-Apr-22 133 0.0094 0.000011 42.9 0.00008 0.00109 1920 6.49 596 0.041 0.0174 0.000005 0.0144 2.01 0.0085 0.0005 811 0.000005 0.00232 

27-Apr-22 127 0.0358 1.88E-05 41.6 0.00016 0.00111 1890 6.46 605 0.026 0.0151 0.000005 0.0132 2.18 0.0085 0.000414 801 0.000016 0.0024 

04-May-22 127 0.0434 9.8E-06 41.8 0.005 0.00103 1830 7.13 560 0.052 0.0281 0.000005 0.0132 1.71 0.01 0.00041 801 0.000018 0.00245 

11-May-22 108 0.332 0.000016 30.2 0.00068 0.000806 1310 9.11 438 0.291 0.0641 0.000005 0.0091 1.62 0.017 0.000328 554 0.000011 0.00202 

25-May-22 126 0.0576 0.000014 29.7 0.00046 0.000794 1300 12.94 429 0.087 0.023 0.000005 0.00966 1.85 0.01 0.000298 503 0.000021 0.00216 

01-Jun-22 1120 0.245 2.08E-05 28.2 0.00068 0.000898 1270 14.72 441 0.321 0.0346 0.000005 0.00976 1.99 0.0165 0.000228 479 0.000011 0.00207 

08-Jun-22 122 0.0534 0.00001 45.4 0.00024 0.00079 1310 16.06 389 0.081 0.0278 0.000005 0.0102 1.76 0.011 0.0004 500 0.00001 0.00193 

15-Jun-22 141 0.0274 0.000014 31.8 0.0002 0.000795 1320 18.48 409 0.104 0.0902 0.000005 0.00705 0.888 0.049 0.00032 481 0.0003 0.00163 

29-Jun-22 153 0.0272 0.000003 35.2 0.0002 0.000835 1270 17.8 400 0.149 0.031 0.000005 0.0083 0.996 0.079 0.00032 511 0.000005 0.00169 

07-Jul-22 153 0.0122 0.000003 35.2 0.0002 0.000965 1270 20.79 404 0.104 0.036 0.000005 0.00806 0.99 0.075 0.00034 516 0.0003 0.00142 

03-Aug-22 103 0.0138 0.000006 36.5 0.0001 0.00162 1400 20.9 381 0.026 0.0308 0.000005 0.0134 1.86 0.0155 0.00047 561 0.00001 0.00163 

21-Sep-22 121 0.0174 0.000032 45.2 0.00022 0.00183 1480 16.15 498 0.0995 0.0424 0.000005 0.0127 2.03 0.0145 0.000545 622 0.000005 0.00268 

21-Oct-22 118 0.0169 1.73E-05 41.7 0.00014 0.00187 1490 8.72 460 0.028 0.00861 0.000005 0.0124 2.27 0.009 0.000519 603 0.00001 0.00228 

26-Oct-22 118 0.0194 2.21E-05 42.5 0.00033 0.00199 1480 5.57 477 0.028 0.00758 0.000005 0.0138 2.66 0.012 0.000632 629 0.00001 0.0025 



 

PHASE 3 INTERPRETIVE REPORT FOR THE RAINY RIVER MINE 

Appendices 

 

 

Ref. 22-3093 

17 MARCH 2024 
A.11 

Site Sample Date 

Alkalinity, 

Total as 

CaCO3 

Aluminum Cadmium Chloride Chromium Cobalt Conductivity 
Field 

Temp 

Hardness 

as CaCO3 
Iron Manganese Mercury Molybdenum 

Nitrate as 

N 
Phosphorus Selenium 

Sulfate as 

SO4 
Thallium Uranium 

02-Nov-22 137 0.0142 4.69E-05 42.7 0.00028 0.00185 1540 10.17 565 0.292 0.0431 0.000005 0.0128 3.05 0.017 0.000784 632 0.00001 0.00445 

09-Nov-22 122 0.0298 2.28E-05 42.8 0.00076 0.00207 1510 6.88 523 0.273 0.0279 0.000005 0.0135 2.38 0.012 0.000736 596 0.00001 0.00279 

16-Nov-22 121 0.05 0.00005 48.4 0.005 0.0019 1500 6.85 515 0.44 0.0346 0.000005 0.0129 2.63 0.0125 0.00064 607 0.0001 0.00282 

17-Apr-23 161 0.0342 0.000026 47.3 0.00026 0.00205 1650 2.6 562 0.0365 0.0266 0.000005 0.0142 3.08 0.05 0.000815 666 0.000015 0.00292 

24-Apr-23 141 0.0188 0.000023 46 0.00016 0.00185 1640 4.44 585 0.0645 0.0262 0.000005 0.0126 3.2 0.05 0.00066 667 0.000015 0.00267 

01-May-23 224 0.0166 0.000027 47.2 0.00016 0.00194 1600 5.83 535 0.0235 0.0326 0.000005 0.0142 3.03 0.05 0.00079 668 0.000015 0.00263 

08-May-23 124 0.031 0.000022 41.3 0.00028 0.00163 1380 7.03 523 0.0485 0.0782 0.000005 0.0112 2.63 0.05 0.000645 583 0.00001 0.0025 

15-May-23 137 0.0295 1.92E-05 40.2 0.0005 0.00148 1360 11.68 459 0.044 0.0549 0.000005 0.0114 2.64 0.05 0.000618 566 0.000014 0.00246 

22-May-23 123 0.0335 1.88E-05 39.6 0.0005 0.00149 1330  440 0.043 0.046 0.000005 0.0116 2.49 0.05 0.000642 550 0.000013 0.00251 

29-May-23 124 0.0412 0.00005 36.6 0.005 0.00144 1300 17.21 507 0.101 0.0327 0.000005 0.0116 2.36 0.5 0.000594 517 0.0001 0.00258 

05-Jun-23 122 0.024 0.000013  0.0005 0.00164 1270 21.46 500 0.037 0.0461 0.000005 0.0125 2.15 0.0137 0.00072  0.000014 0.00233 

12-Jun-23 119 0.0356 1.15E-05 40 0.0005 0.00179 1390 20.58 484 0.055 0.0375 0.000005 0.0144 2.28 0.05 0.000827 545 0.000011 0.00215 

20-Jun-23 118 0.0283 1.27E-05  0.0005 0.0021 1440 22.12 445 0.083 0.0526 0.000005 0.0161 2.56 0.0212 0.000961  0.000014 0.0024 

03-Nov-23 117 0.0092 1.05E-05 55.7 0.0005 0.00288 1730 5.05 569 0.022 0.0123 0.000005 0.0161 2.31 0.05 0.000905 759 0.00001 0.00158 

06-Nov-23 117 0.0111 1.16E-05 57.3 0.0005 0.00286 1750 4.15 544 0.023 0.0113 0.000005 0.0164 2.37 0.05 0.000862 781 0.00001 0.00154 

08-Nov-23 120 0.0273 1.31E-05 52.8 0.00096 0.00294 1730  539 0.327 0.0214 0.000005 0.0165 2.24 0.05 0.000905 714 0.00001 0.00152 

13-Nov-23 119 0.0137 1.03E-05 55.2 0.001 0.00304 1650  565 0.022 0.00898 0.000005 0.0155 2.52 0.1 0.00087 758 0.00002 0.00154 

20-Nov-23 120 0.0175 8.3E-06 54.2 0.0005 0.0029 1680 2.97 545 0.039 0.00857 0.000005 0.0163 2.36 0.05 0.000798 739 0.00001 0.00159 

EDL2 

15-Oct-20 157 0.113 0.000008 26.8 0.00038 0.00137 1500 8.08 495 0.335 0.0374 0.00003 0.00762 0.56 0.022 0.00028 665 0.0003 0.00223 

20-Oct-20 163 0.0114 0.000004 28.2 0.00018 0.00134 1540 3.78 475 0.209 0.0564 0.00003 0.00847 0.676 0.0105 0.000235 656 0.0003 0.00239 

21-Oct-20 159 0.011 0.000003 22.8 0.00012 0.00134 1460 4.62 477 0.185 0.0564 0.00003 0.00881 0.726 0.012 0.000265 550 0.0003 0.00235 

28-Oct-20 139 0.0112 0.000005 27.8 0.0001 0.00167 1380 0.82 484 0.767 0.041 0.00003 0.0133 3.29 0.0065 0.00029 697 0.00001 0.00278 

04-Nov-20 126 0.0184 0.000008 23.9 0.00014 0.00176 1580 0.93 483 0.0545 0.015 0.00003 0.0149 4.06 0.0085 0.000345 657 0.00002 0.00305 

06-Nov-20  0.0226 0.000011  0.00006 0.00168  4.59  0.044 0.011  0.0141  0.05 0.0003  0.000025 0.00275 

08-Nov-20  0.0264 0.000013  0.00016 0.00171  7.24  0.041 0.0082  0.0136  0.05 0.000405  0.000025 0.00265 

09-Nov-20  0.0236 0.000012  0.00012 0.00167  7.37  0.0335 0.0076  0.0132  0.05 0.00034  0.000025 0.00264 

11-Nov-20 128 0.0224 0.000018 28.5 0.00012 0.00168 1580 1.25 500 0.038 0.0072 0.00003 0.0129 4.69 0.008 0.00042 685 0.000025 0.00253 

11-Nov-20 127 0.025 0.000018 28.6 0.00016 0.00169 1580 1.25 498 0.037 0.007 0.00003 0.0129 4.67 0.008 0.00028 689 0.000025 0.00259 

20-Oct-21 118 0.0076 0.000006 39.2 0.00006 0.00098 1730 9.6 525 0.124 0.0246 0.00003 0.0149 0.834 0.009 0.000245 760 0.00001 0.00226 
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Site Sample Date 

Alkalinity, 

Total as 

CaCO3 

Aluminum Cadmium Chloride Chromium Cobalt Conductivity 
Field 

Temp 

Hardness 

as CaCO3 
Iron Manganese Mercury Molybdenum 

Nitrate as 

N 
Phosphorus Selenium 

Sulfate as 

SO4 
Thallium Uranium 

20-Apr-22 131 0.0062 0.00001 43.3 0.00008 0.00102 1880 3.69 599 0.088 0.0362 0.000005 0.0138 1.85 0.0095 0.000425 786 0.00001 0.00227 

27-Apr-22 124 0.0304 2.06E-05 46.5 0.00016 0.00133 1860 7.52 537 0.719 0.057 0.000005 0.0124 2.05 0.009 0.000322 782 0.000017 0.00236 

04-May-22 125 0.0274 1.84E-05 42 0.005 0.00101 1820  525 0.153 0.0352 0.000005 0.0127 1.58 0.011 0.000474 782 0.000016 0.00239 

11-May-22 118 0.146 1.46E-05 36.6 0.0003 0.00104 1500 10.99 510 0.307 0.0784 0.000005 0.0098 1.66 0.0145 0.00032 642 0.000008 0.0023 

18-May-22 111 0.103 1.52E-05 29.5 0.00032 0.000834 1320 12.67 415 0.27 0.0508 0.000005 0.00926 1.54 0.014 0.000344 508 0.000009 0.00196 

25-May-22 192 0.0198 1.26E-05 31.8 0.00032 0.00132 1340 13.23 456 0.475 0.242 0.000005 0.00726 0.2 0.119 0.000322 495 0.00001 0.00178 

01-Jun-22 150 0.0468 6.4E-06 30 0.0003 0.000948 1300 13.63 437 0.368 0.106 0.000005 0.00692 0.1 0.0665 0.000214 483 0.000002 0.00176 

08-Jun-22 196 0.0326 0.000001 34.5 0.00024 0.00073 1350 15.88 411 0.44 0.088 0.000005 0.00427 0.1 0.104 0.00024 479 0.0003 0.0014 

29-Jul-22 180 0.008 0.000325 9.15 0.00064 0.00395 1750 18.33 734 1.71 1.12 0.000005 0.0109 0.134 0.0855 0.000565 137 0.0003 0.00738 

21-Oct-22 119 0.0237 2.69E-05 41.1 0.00022 0.00184 1490 9.48 479 0.083 0.0173 0.000005 0.0122 2.2 0.0135 0.00051 606 0.00001 0.00269 

26-Oct-22 122 0.023 0.00045 42.4 0.00035 0.00198 1490 7.15 487 0.131 0.0172 0.000005 0.0135 2.69 0.0195 0.000656 637 0.00001 0.00282 

02-Nov-22 145 0.0645 6.69E-05 42.7 0.00038 0.00188 1560 11.45 602 0.485 0.0888 0.000005 0.0124 2.7 0.0175 0.000755 639 0.00001 0.00525 

09-Nov-22 156 0.0298 1.78E-05 5.02 0.00052 0.00195 602 5.81 542 0.219 0.0226 0.000005 0.0131 0.81 0.009 0.00062 161 0.00001 0.00295 

17-Apr-23 157 0.0324 0.000024 47.6 0.0005 0.00203 1670 2.8 551 0.0435 0.027 0.000005 0.0144 3.09 0.05 0.00074 667 0.000015 0.00293 

24-Apr-23 137 0.0138 0.000025 46.2 0.00034 0.00213 1640 3.65 577 0.063 0.0274 0.000005 0.0127 3.04 0.05 0.00069 658 0.000015 0.00274 

01-May-23 218 0.0176 0.000028 47.8 0.00022 0.00197 1610 4.68 546 0.033 0.034 0.000005 0.0145 3.05 0.01 0.000725 661 0.000015 0.00259 

08-May-23 124 0.0412 0.000029 40.5 0.00028 0.00163 1400 7.02 533 0.089 0.082 0.000005 0.0112 2.59 0.05 0.00058 543 0.00001 0.00254 

15-May-23 138 0.0271 2.23E-05 40.6 0.0005 0.00149 1370 11.94 457 0.117 0.0604 0.000005 0.0112 2.64 0.05 0.000612 568 0.000012 0.00253 

22-May-23 123 0.0498 2.03E-05 39 0.0005 0.00149 1330  445 0.113 0.0521 0.000005 0.0118 2.46 0.05 0.000598 544 0.000015 0.00257 

29-May-23 130 0.03 0.00005 39.7 0.005 0.00142 1310 17.18 486 0.1 0.0365 0.000005 0.0113 2.6 0.5 0.000594 522 0.0001 0.00257 

05-Jun-23 124 0.0389 1.57E-05  0.0005 0.00172 1290 21.19 506 0.049 0.0495 0.000005 0.0129 2.1 0.0103 0.000801  0.000016 0.00236 

12-Jun-23 118 0.0299 1.45E-05 39.8 0.0005 0.00181 1390 21.35 491 0.094 0.0398 0.000005 0.0149 2.25 0.05 0.000876 547 0.00001 0.00207 

03-Nov-23 120 0.0202 1.26E-05 54 0.0005 0.00293 1730 5.36 554 0.047 0.0182 0.000005 0.0166 2.16 0.05 0.000895 735 0.00001 0.0016 

06-Nov-23 117 0.0128 1.36E-05 55.4 0.0005 0.00291 1740 5.28 548 0.026 0.0113 0.000005 0.0165 2.31 0.05 0.000856 756 0.00001 0.00157 

07-Nov-23 116 0.0164 1.01E-05 52.9 0.0005 0.00286 1730  564 0.029 0.0119 0.000005 0.0162 2.19 0.05 0.000873 704 0.00001 0.00159 

13-Nov-23 118 0.0154 1.03E-05 56.2 0.001 0.00304 1680  576 0.02 0.0124 0.000005 0.0155 2.49 0.1 0.000844 772 0.00002 0.00161 

13-Nov-23 118 0.0127 1.03E-05 55.8 0.001 0.00299 1670 2.98 561 0.02 0.0108 0.000005 0.0152 2.53 0.1 0.000772 765 0.00002 0.0016 

13-Nov-23 2 0.0229 0.000005 0.1 0.0005 0.0001 3.6  0.59 0.01 0.0001 0.000005 0.00005 0.02 0.05 0.00005 0.3 0.00001 0.00001 

20-Nov-23 119 0.0184 8.4E-06 55.6 0.0005 0.00288 1670 2.77 544 0.022 0.0094 0.000005 0.0158 2.4 0.05 0.000864 752 0.00001 0.00162 
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Site Sample Date 

Alkalinity, 

Total as 

CaCO3 

Aluminum Cadmium Chloride Chromium Cobalt Conductivity 
Field 

Temp 

Hardness 

as CaCO3 
Iron Manganese Mercury Molybdenum 

Nitrate as 

N 
Phosphorus Selenium 

Sulfate as 

SO4 
Thallium Uranium 

SP2 

07-Oct-19 178 0.168 0.000006 4.19 0.00026 0.000152 366 9.2 185 0.158 0.00706 0.00003 0.00366 0.075 0.014 0.000545 47.9 0.0003 0.00147 

15-Oct-19 159 0.188 0.000008 4.01 0.00042 0.00019 400 7.14 191 0.217 0.0103 0.00003 0.00329 0.07 0.0215 0.00049 55.1 0.000003 0.00146 

21-Oct-19 164 0.164 0.000006 3.71 0.00036 0.000168 403 8.11 199 0.191 0.00836 0.00003 0.00286 0.108 0.021 0.00058 59.7 4.2E-06 0.00156 

28-Oct-19 166 0.188 0.000005 3.97 0.0004 0.00016 439 4.29 221 0.2 0.0072 0.00003 0.00292 0.174 0.017 0.0006 71 0.000004 0.00153 

04-Nov-19 167 0.137 0.000008 3.99 0.00028 0.000139 452 1.26 216 0.137 0.00622 0.00003 0.00315 0.326 0.0155 0.00074 72.2 0.000001 0.00179 

24-Jun-20 181 0.0486 4.4E-06 4.47 0.00056 0.000092 460  243 0.023 0.00678 0.00003 0.00282 0.02 0.0087 0.000512 77.3 0.000004 0.00165 

30-Jun-20 188 0.0326 4.4E-06 4.5 0.00102 0.00009 468  241 0.017 0.00452 0.00003 0.00301 0.02 0.0139 0.000532 78 0.000004 0.00168 

08-Jul-20 185 0.0402 4.8E-06 6.01 0.00106 0.000094 468  240 0.024 0.00454 0.00003 0.00306 0.03 0.0132 0.000484 78.6 0.000005 0.0015 

15-Jul-20 183 0.0562 0.000004 4.89 0.0002 0.0001 462  229 0.049 0.0074 0.000005 0.00323 0.042 0.0135 0.000485 76 0.0003 0.00163 

28-Sep-20 157 0.081 0.000006 6.56 0.00024 0.00013 498  222 0.102 0.005 0.000005 0.00375 0.96 0.01 0.00045 82.1 0.0003 0.0017 

28-Sep-20 164 0.0828 0.000004 6.73 0.00026 0.00013 482 13.26 220 0.103 0.0046 0.000005 0.00363 0.098 0.009 0.000515 101 0.0003 0.00176 

07-Oct-20 154 0.0344 0.000004 5.97 0.00018 0.00009 477 12.26 232 0.027 0.0026 0.00003 0.00362 0.02 0.0065 0.000425 101 0.0003 0.00164 

13-Oct-20 150 0.0322 0.000004 6.25 0.0002 0.00008 476  216 0.021 0.0026 0.00003 0.00355 0.01 0.01 0.00042 109 0.0003 0.00173 

20-Oct-20 149 0.0482 0.000003 6.02 0.00014 0.000095 470 3.57 213 0.049 0.003 0.00003 0.00348 0.02 0.009 0.000415 102 0.0003 0.00175 

21-Oct-20 148 0.0468 0.000004 5.66 0.00018 0.00008 468 3.04 212 0.0475 0.003 0.00003 0.00345 0.02 0.008 0.000445 97.9 0.0003 0.00167 

28-Oct-20 148 0.0534 0.000005 5.73 0.0002 0.000095 402 0.95 217 0.048 0.0032 0.00003 0.00353 0.008 0.0075 0.000405 95.6 0.0003 0.0017 

04-Nov-20 171 0.0444 0.000002 6.41 0.00018 0.000105 529 8.08 243 0.0545 0.0068 0.00003 0.00338 0.04 0.0105 0.00042 121 0.0003 0.00188 

11-Nov-20 151 0.0458 0.000002 5.34 0.00016 0.000085 474 5.77 230 0.0475 0.0032 0.00003 0.00366 0.002 0.008 0.00036 94.7 0.0003 0.00179 

18-Nov-20 149 0.0482 0.000002 5.75 0.00012 0.00007 480 6.39 238 0.0485 0.0032 0.00003 0.00354 0.0185 0.008 0.000315 105 0.0003 0.00173 

25-Nov-20 158 0.0724 0.000003 6.08 0.00026 0.00009 514 6.39 247 0.083 0.0114 0.00003 0.00434 0.0165 0.0085 0.000405 112 0.0003 0.00206 

14-Apr-21 156 0.245 6.6E-06 4.37 0.00056 0.000202 488  242 0.262 0.0245 0.00003 0.00369 0.148 0.0132 0.00035 93.8 0.000006 0.00208 

15-Apr-21 156 0.22 7.4E-06 4.1 0.0005 0.00019 489 7.3 239 0.238 0.0246 0.00003 0.00363 0.144 0.0119 0.00034 95.8 0.000005 0.0021 

21-Apr-21 161 0.0816 0.000007 5.52 0.00024 0.000148 539 6.2 290 0.085 0.0181 0.00003 0.00357 0.412 0.0148 0.000488 123 0.000006 0.00215 

28-Apr-21 162 0.0596 0.000006 6.84 0.00046 0.00014 554 8.3 317 0.055 0.0159 0.00003 0.00402 0.54 0.0124 0.000565 154 0.000006 0.00277 

05-May-21 168 0.0458 0.000006 6.85 0.00016 0.000138 574 10.85 300 0.046 0.0137 0.00003 0.00366 0.384 0.0183 0.000565 134 0.000004 0.00241 

26-May-21 179 0.0526 0.00001 6.01 0.00018 0.00013 573 15.8 280 0.056 0.017 0.00003 0.00393 0.15 0.0165 0.00045 143 0.0003 0.00286 

02-Jun-21 183 0.0222 0.000004 6.44 0.00018 0.000115 603 18.42 277 0.0305 0.0162 0.00003 0.00386 0.1 0.016 0.000505 148 0.0003 0.00276 

22-Sep-21 138 0.168 0.000017 7.41 0.0004 0.00032 610 16.3 243 0.207 0.0132 0.00003 0.00366 4.2 0.0285 0.00052 162 0.0003 0.00197 

13-Oct-21 144 0.0036 0.000003 8.09 0.00006 0.000315 639 16.6 275 0.005 0.002 0.00003 0.00398 5.08 0.015 0.000455 165 0.000005 0.00199 
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Alkalinity, 

Total as 

CaCO3 

Aluminum Cadmium Chloride Chromium Cobalt Conductivity 
Field 

Temp 

Hardness 

as CaCO3 
Iron Manganese Mercury Molybdenum 

Nitrate as 

N 
Phosphorus Selenium 

Sulfate as 

SO4 
Thallium Uranium 

20-Oct-21 156 0.0272 0.000004 8.51 0.00012 0.000395 666 10.3 288 0.037 0.006 0.00003 0.00445 6.61 0.024 0.000495 170 0.0003 0.00213 

25-Oct-21 161 0.019 0.000005 8.59 0.00014 0.00042 682 8.5 285 0.0255 0.005 0.00003 0.0047 7.22 0.013 0.000585 174 0.0003 0.00217 

13-Apr-22  0.23 0.00001  0.00048 0.000315  7.49 207 0.279 0.062 0.00003 0.00265  0.019 0.000395  0.0003 0.00223 

27-Apr-22 126 0.56 1.54E-05 3.53 0.001 0.000368 470 5.64 202 0.486 0.0452 0.000005 0.00275 3.32 0.021 0.000524 98.8 0.000009 0.00217 

04-May-22 135 0.245 0.000014 3.96 0.0003 0.000336 514 5.99 222 0.268 0.0364 0.000005 0.00319 3.51 0.012 0.000584 120 0.000007 0.00242 

11-May-22 202 0.081 6.2E-06 9.4 0.00024 0.000414 734 10.08 359 0.088 0.0195 0.000005 0.00522 6.47 0.015 0.000654 205 0.000006 0.00335 

18-May-22 156 0.157 8.2E-06 5.55 0.00038 0.000314 624 13.06 275 0.144 0.00804 0.000005 0.00465 4.67 0.0135 0.000798 148 0.000006 0.00312 

25-May-22 210 0.176 0.000051 5.8 0.0004 0.000378 618 13.81 289 0.213 0.0165 0.000005 0.00487 4.6 0.016 0.000806 147 0.000006 0.00315 

01-Jun-22 1100 0.189 0.000207 4.96 0.0005 0.00037 1 14.57 261 0.235 0.0252 0.000005 0.00376 3.34 0.018 0.000614 127 0.000006 0.00248 

08-Jun-22 199 0.0438 0.000087 5.4 0.0003 0.000225 573 16.68 250 0.074 0.011 0.000005 0.00398 2.89 0.0145 0.00059 131 0.0003 0.00231 

15-Jun-22 148 0.0168 0.000058 4.92 0.00018 0.000205 590 19.43 255 0.0235 0.0084 0.000005 0.00403 2.73 0.0105 0.000685 131 0.0003 0.00228 

22-Jun-22 10.6 0.0374 0.000052 5.17 0.00022 0.00019 554 21.28 249 0.0445 0.0054 0.000005 0.00409 2.42 0.0125 0.000615 134 0.0003 0.00251 

29-Jun-22 158 0.057 0.000021 5.1 0.00028 0.000195 557 19.01 256 0.0615 0.0068 0.000005 0.00437 2.27 0.015 0.0006 143 0.0003 0.0025 

07-Jul-22 178 0.0416 0.000013 5 0.00022 0.000185 553 21.98 248 0.0475 0.0064 0.000005 0.00444 1.99 0.012 0.00051 149 0.0003 0.00253 

28-Jul-22 134 0.0368 0.000017 4.22 0.00012 0.000155 600 21.81 233 0.039 0.0058 0.000005 0.00485 1.27 0.006 0.00051 150 0.0003 0.00251 

03-Aug-22 132 0.0284 0.000003 4.63 0.00014 0.00015 573 21.9 241 0.028 0.005 0.000005 0.0051 1.26 0.01 0.00059 158 0.0003 0.0025 

21-Sep-22 146 0.0168 0.00001 4.66 0.00028 0.000115 558 16.14 288 0.016 0.005 0.000005 0.00454 0.448 0.008 0.00042 140 0.0003 0.00195 

19-Oct-22 158 0.0288 0.000008 4.54 0.00024 0.000092 573 5.55 256 0.02 0.00278 0.000005 0.00417 0.352 0.015 0.000368 144 0.000002 0.00197 

26-Oct-22 154 0.035 8.4E-06 4.76 0.00027 0.0001 568 7.02 237 0.031 0.00321 0.000005 0.00436 0.498 0.0115 0.000404 155 0.00001 0.00208 

02-Nov-22 156 0.0368 5.1E-06 4.65 0.0003 0.0001 587 7.2 257 0.031 0.00256 0.000005 0.00461 0.472 0.0525 0.000408 154 0.00001 0.00208 

09-Nov-22 122 0.0424 6.4E-06 43.3 0.00026 0.000126 1510 3.96 256 0.042 0.00394 0.000005 0.00468 2.62 0.014 0.00035 608 0.000003 0.00224 

16-Nov-22 156 0.0333 9.3E-06 5.3 0.0005 0.00014 615 2.08 272 0.034 0.0041 0.000005 0.0048 1.13 0.0115 0.000404 169 0.00001 0.0023 

14-Apr-23 110 0.476 0.000037 2.99 0.00104 0.000385 391 2.89 176 0.52 0.101 0.000005 0.00296 1.18 0.01 0.000425 89.1 0.00001 0.00171 

17-Apr-23 164 0.483 0.000028 4.46 0.00102 0.00036 510 1.58 233 0.398 0.0822 0.000005 0.00338 1.42 0.02 0.00044 122 0.000005 0.00217 

24-Apr-23 196 0.12 0.000015 5.34 0.00034 0.00023 579 3.48 285 0.177 0.106 0.000005 0.0034 1.23 0.05 0.000425 136 0.0003 0.00215 

01-May-23 359 0.0866 0.00001 6.05 0.00032 0.000235 606 4.14 280 0.092 0.103 0.000005 0.00358 1.25 0.04 0.000415 150 0.0003 0.00221 

08-May-23 222 0.032 0.000009 8.31 0.00022 0.000185 623 10.1 331 0.047 0.0392 0.000005 0.00321 1.15 0.02 0.000395 172 0.000005 0.00231 

15-May-23 254 0.0375 5.8E-06 6.75 0.0005 0.00016 652 17.64 300 0.039 0.021 0.000005 0.00346 1.19 0.05 0.000419 177 0.00001 0.00232 

05-Jun-23 201 0.0412 7.3E-06  0.0005 0.00017 636 25.26 335 0.038 0.0108 0.000005 0.00431 1.36 0.0149 0.000451  0.00001 0.00266 
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Phosphorus Selenium 

Sulfate as 

SO4 
Thallium Uranium 

20-Sep-23 135 0.011 0.000005 7.83 0.0005 0.00012 741  348 0.024 0.0195 0.000005 0.00473 0.336 0.05 0.000379 245 0.00001 0.0024 

20-Oct-23 140 0.0203 0.000005 8.1 0.0005 0.00011 755 11.07 317 0.046 0.0318 0.000005 0.00446 0.049 0.05 0.00036 268 0.00001 0.00221 

22-Oct-23 141 0.0204 0.000005 8.22 0.0005 0.00011 763 11.14 314 0.042 0.0317 0.000005 0.00444 0.048 0.05 0.000366 268 0.00001 0.00222 

24-Oct-23 144 0.0318 0.000005 7.95 0.0005 0.00012 761 10.51 304 0.034 0.0311 0.000005 0.0039 0.054 0.05 0.000335 258 0.00001 0.00215 

30-Oct-23 144 0.0194 0.000005 8.18 0.00126 0.00014 758 4.87 332 0.032 0.0319 0.000005 0.0049 0.56 0.05 0.000315 266 0.00001 0.00237 

05-Nov-23 151 0.0134 6.3E-06 8.53 0.0005 0.00013 799  339 0.026 0.0289 0.000005 0.00491 0.8 0.05 0.000297 282 0.00001 0.00266 

13-Nov-23 149 0.0142 0.000005 8.53 0.0005 0.00013 768  357 0.023 0.0289 0.000005 0.00476 0.796 0.05 0.000336 283 0.00001 0.00255 

20-Nov-23 150 0.0124 0.000005 8.28 0.0005 0.00013 765 4.17 330 0.018 0.0293 0.000005 0.00491 0.748 0.05 0.000301 277 0.00001 0.0026 
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 Table A-3: Subset of surface water chemistry provided by New Gold, 2020–2023. 

Note: In the few cases of duplicates, we used the first instance for generating summary statistics. 

Site 

Sample 

Date 

Alkalinity, 

Total as 

CaCO3 Aluminum 

Ammonia, 

Total as N 

Ammonia, 

Un-ionized 

as N Arsenic Cadmium Chloride Chromium Cobalt 

Field 

Conductivity Copper 

Cyanide, 

Total 

Field 

Dissolved 

Oxygen Field pH 

Hardness 

as CaCO3 Iron Lead Mercury Molybdenum Nickel 

Nitrate as 

N Phosphorus Selenium Thallium 

Total 

Suspended 

Solids Uranium Zinc 

SW20 09-Jan-20 158 0.166 0.04 0.01 0.00092 0.000019 9.08 0.00056 0.000649   0.00074 0.0008   7.62 158 1.4 0.000175 0.00003 0.000272 0.00168 0.128 0.06 0.000215 2.6E-06 4.5 0.000515 0.006 

05-Feb-20 171 0.098 0.066 0.01 0.00088 0.000018 9.28 0.00036 0.000747   0.00064 0.0006     178 1.37 0.00013 0.00003 0.000198 0.0016 0.043 0.045 0.00016 2.2E-06 3 0.000675 0.0036 

10-Mar-20 156 0.154 0.106 0.01 0.00085 0.000011 8.32 0.0005 0.00072   0.00098 0.0006     179 1.28 0.00019 0.00003 0.000192 0.00148 0.057 0.055 0.00013 0.0003 6 0.000535 0.012 

08-Apr-20 62 1.06 0.03 0.01 0.00065 0.00001 5.23 0.00164 0.00045   0.0017 0.0002     67.9 1.09 0.00049 0.000005 0.00033 0.0019 0.068 0.046 0.0001 0.000008 12.5 0.00027 0.0075 

12-May-20 107 0.164 0.02 0.01 0.00087 0.00001 19.8 0.00044 0.000202   0.0011 0.0008     123 0.431 0.000135 0.000005 0.000422 0.00152 0.02 0.022 0.00017 0.000004 4.5 0.000507 0.0035 

16-Jun-20 112 0.118 0.0003   0.00131 1.02E-05 19.1 0.00044 0.00027   0.00105 0.0008     125 0.548 0.00014 0.00003 0.0004 0.00176 0.018 0.0418 0.000212 0.000004 4 0.000339 0.0034 

07-Jul-20 156 0.0388 0.000139   0.00305 0.000004 19.4 0.00036 0.00073   0.00035 0.001     166 1.05 0.00008 0.00003 0.000405 0.0019 0.008 0.106 0.000252 0.000001 7 0.000284 0.0008 

11-Aug-20 158 0.145 0.028 0.01 0.00183 0.00002 19.5 0.00046 0.00036   0.00152 0.0002     149 0.725 0.00015 0.00003 0.00021 0.0014 0.02 0.07 0.000225 0.0003 5.5 0.000208 0.002 

15-Sep-20 179 0.0266 0.012 0.01 0.00094 0.000002 37.1 0.00024 0.000185   0.00032 0.0004     185 0.2 0.00003 0.00003 0.00023 0.00118 0.02 0.02 0.00012 0.0003 1.5 0.000466 0.0035 

15-Sep-20                   407     1.4 7.13                           

14-Oct-20 179 0.1 0.012 0.01 0.00086 0.000001 32.2 0.00038 0.00019 389 0.00034 0.0006   6.81 186 0.284 0.00005 0.00003 0.000278 0.00124 0.006 0.015 0.000115 0.0003 2.5 0.000584 0.003 

04-Nov-20 137 0.0986 0.02 0.01 0.00069 0.000005 42.1 0.00042 0.0002 351 0.00058 0.0004   7.39 162 0.379 0.00007 0.00003 0.000302 0.00132 0.01 0.01 0.000125 0.0003 2.5 0.00123 0.0005 

10-Nov-20 133 0.0988 0.008 0.01 0.00068 0.000004 44.4 0.00034 0.000165 3960 0.0006 0.002 2.83 7.14 162 0.344 0.00008 0.00003 0.000304 0.00124 0.01 0.02 0.00009 0.0003 1.5 0.000787 0.0015 

15-Dec-20 157 0.142 4.60E-05   0.00087 0.00001 15.6 0.0005 0.000295 338 0.0008 0.0012   7.19 164 0.865 0.00014 0.00003 0.000218 0.0016 0.058 0.035 0.00013 0.000005 3.5 0.00049 0.005 

13-Jan-21 177 0.132 0.000157 0.000157 0.0009 0.000016 9.24 0.00066 0.000465 197.5 0.00068 0.001 3.12 7.01 172 1.08 0.00016 0.00003 0.000202 0.00166 0.038 0.04 0.000125 0.0003 4 0.000513 0.0055 

24-Mar-21                   255     26.9 6.93                           

21-Apr-21 85.8 0.174 7.70E-05   0.000605 5.6E-06 18.6 0.00046 0.000124 236 0.00115 0.001 8.95 7.46 117 0.264 0.00008 0.00003 0.000455 0.00122 0.02 0.012 0.000118 0.000004 0.5 0.000414 0.0028 

11-May-21 122 0.132 0.096   0.00087 0.000006 26.7 0.00054 0.00022   0.00098 0.0008     146 0.366 0.00008 0.00003 0.000442 0.00152 0.02 0.025 0.000175 0.0003 3 0.000561 0.0015 

11-May-21 122 0.14 0.038 0.01 0.00085 0.000009 28 0.00048 0.000205 333 0.001 0.001 9.6 7.57 146 0.372 0.00009 0.00003 0.000408 0.00156 0.02 0.025 0.000205 0.0003 3.5 0.000546 0.0015 

08-Jun-21 175 0.0156 0.016 0.01 0.00145 0.000004 34.8 0.00022 0.000195 431 0.00038 0.0006 3.02 7.58 184 0.247 0.00005 0.00003 0.000264 0.00144 0.02 0.035 0.000215 0.0003 4 0.000415 0.002 

13-Jul-21 177 0.125 0.03 0.01 0.00238 0.000001 38.2 0.00028 0.000525 127 0.00054 0.0012 2.8 7.57 185 0.538 0.00004 0.00003 0.000308 0.0015 0.008 0.055 0.00023 0.0003 7.5 0.000714 0.002 

14-Sep-21 169 0.043 0.03 0.01 0.00173 0.000017 39.4 0.00018 0.00027 346.6 0.00034 0.001 0.72 7.33 185 1.12 0.00005 0.00003 0.0005 0.00094 0.006 0.055 0.000105 0.0003 4 0.000606 0.0015 

12-Oct-21 96.4 0.242 0.016 0.01 0.00111 0.000013 28.3 0.00074 0.000205 460 0.0016 0.0028 6 7.66 120 0.597 0.00013 0.00003 0.000566 0.0017 0.016 0.03 0.00022 0.0003 3 0.000295 0.005 

09-Nov-21 90.4 0.119 0.018 0.01 0.00076 0.000007 16.4 0.00048 0.00013 150.4 0.00106 0.001 10.07 7.3 112 0.368 0.00007 0.00003 0.000312 0.00142 0.004 0.01 0.00022 0.0003 2 0.00037 0.004 

14-Dec-21 104 0.254 0.032 0.01 0.00074 0.000009 10.8 0.0007 0.0002 263 0.00076 0.0006 12.64 5.05 130 0.543 0.00012 0.00003 0.000236 0.00142 0.04 0.01 0.000145 0.0003 3 0.00036 0.0055 

11-Jan-22 110 0.176 0.036 0.01 0.00064 0.000013 4.14 0.0007 0.00019 248 0.00078 0.0006 13.64 6.66 120 0.491 0.00015 0.00003 0.000142 0.00102 0.042 0.025 0.000135 0.0003 3.5 0.000279 0.0055 

08-Feb-22 134 0.2 0.088 0.01 0.00074 0.000028 5.25 0.00078 0.000455 293 0.00162 0.0004 13.61 5.96 140 0.847 0.00031 0.00003 0.000148 0.0013 0.046 0.025 0.000125 0.0003 11 0.00035 0.0115 

08-Mar-22 120 0.259 0.13 0.01 0.00064 0.000009 3.94 0.00076 0.000405 244 0.0009 0.0004 9.45 6.53 125 0.846 0.00023 0.00003 0.000154 0.00124 0.074 0.045 0.000105 0.0003 11.5 0.000318 0.006 

05-Apr-22                   0.277     9.37 7.21                           

03-May-22 44.4 0.436 0.004 0.01 0.000535 1.24E-05 4.81 0.00056 0.000194 108 0.0012 0.0008 9.75 6.21 49.6 0.466 0.00026 0.000005 0.00035 0.00118 0.018 0.02 0.000116 0.000008 5.5 0.000187 0.0048 

07-Jun-22 83.4 0.231 0.006 0.01 0.00097 0.000006 7.27 0.00072 0.00021 174 0.00092 0.001 6.71 7.03 91.2 0.48 0.00015 0.000005 0.00035 0.00162 0.02 0.015 0.00019 0.0003 3 0.000219 0.0045 

05-Jul-22 128 0.104 0.026   0.00138 0.000004 13.7 0.0005 0.00027 255 0.00058 0.001 10.68 6.63 123 0.495 0.00009 0.000005 0.000348 0.00134 0.002 0.035 0.00014 0.0003 5 0.000228 0.004 

09-Aug-22 2 0.0028 0.005   0.00001 0.000017 0.1 0.00052 0.0005   0.001 0.0002     0.51 0.002 0.00005 0.000005 0.001 0.00016 0.004 0.05 0.00005 0.0003 3 0.005 0.0005 

09-Aug-22 122 0.397 0.028 0.028 0.00222 0.000009 11.1 0.00252 0.0007 264 0.00088 0.0014 2.25 6.82 125 1.23 0.00032 0.000005 0.000302 0.00298 0.004 0.07 0.000275 0.0003 14 0.000274 0.0045 

06-Sep-22 137 0.096 8.30E-05   0.00177 0.000001 17.8 0.00042 0.00044 323 0.00018 0.0012 2.25 6.96 157 0.677 0.00007 0.000005 0.00025 0.00158 0.02 0.0611 0.000195 0.0003 2.5 0.000247 0.0005 

04-Oct-22 2 0.0004 0.005   0.0001 0.000005 0.1 0.00016 0.0001   0.0005 0.002     0.5 0.01 0.00005 0.000005 0.00005 0.0005 0.002 0.006 0.00005 0.00001 3 0.00001 0.003 

04-Oct-22 141 0.0622 0.008 0.01 0.001 0.000005 20.1 0.00046 0.000244 306 0.0004 0.0006 1.35 7.64 156 0.342 0.00008 0.000005 0.00018 0.00122 0.004 0.04 0.00015 0.000002 6 0.000303 0.0012 
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Ref. 22-3093 

17 MARCH 2024 
A.17 

Site 

Sample 

Date 

Alkalinity, 

Total as 

CaCO3 Aluminum 

Ammonia, 

Total as N 

Ammonia, 

Un-ionized 

as N Arsenic Cadmium Chloride Chromium Cobalt 

Field 

Conductivity Copper 

Cyanide, 

Total 

Field 

Dissolved 

Oxygen Field pH 

Hardness 

as CaCO3 Iron Lead Mercury Molybdenum Nickel 

Nitrate as 

N Phosphorus Selenium Thallium 

Total 

Suspended 

Solids Uranium Zinc 

11-Nov-22 127 0.129 0.022 0.01 0.00067 0.000008 30.1 0.00078 0.000244 358 0.0006 0.0008 8.45 6.64 144 0.479 0.00012 0.000005 0.00026 0.00132 0.008 0.022 0.00013 0.000003 5 0.000486 0.0024 

10-Dec-22                   381     2.93 6.58                           

07-Jan-23 2 0.005 0.005   0.001 0.000017 0.19 0.00014 0.0005   0.001 0.002     0.51 0.02 0.00005 0.000005 0.001 0.00008 0.02 0.005 0.00005 0.0003 3 0.005 0.001 

07-Jan-23 130 0.147 0.024 0.01 0.00067 0.000014 12.6 0.00034 0.00031 262 0.00052 0.0008 3.05 8.11 139 0.714 0.00015 0.000005 0.00015 0.00116 0.024 0.035 0.00005 0.0003 3.5 0.000346 0.0025 

07-Feb-23 154 0.206 0.07 0.01 0.00092 0.000033 15.2 0.00058 0.000785 183 0.00062 0.0014 2.15 7.42 159 1.37 0.00072 0.000005 0.000122 0.0015 0.03 0.055 0.0001 0.0003 8 0.000424 0.017 

07-Mar-23 171 0.178 0.166 0.01 0.000985 1.58E-05 16.5 0.00086 0.000976 343 0.0007 0.0006 2.96 7.68 185 1.69 0.00042 0.000005 0.000205 0.00142 0.104 0.08 0.000126 0.000004 8.5 0.000576 0.007 

02-May-23 77.4 0.254 0.016 0.01 0.00053 0.000009 13.1 0.00072 0.00014 195 0.00106 0.0018 10.7 7.36 85.9 0.345 0.00015 0.000005 0.000392 0.00122 0.008 0.01 0.00012 0.00001 5 0.000298 0.003 

06-Jun-23 106 0.122 0.0387 0.001 0.00201 9.5E-06 15.2 0.00054 0.00051 494 0.00086 0.002 3.51 7.16 118 0.827 0.000124 5.7E-06 0.000441 0.00195 0.02 0.086 0.000254 0.00001 3 0.000273 0.003 

08-Jul-23 117 0.223 0.0327 0.001 0.00176 0.000006 21 0.00057 0.00058 301 0.00127 0.002 5.22 7.25 131 0.914 0.000149 0.000005 0.000235 0.00179 0.02   0.000267 0.00001 7.2 0.000218 0.003 

05-Aug-23 144 0.11 0.0186 0.001 0.00188 0.000008 22.7 0.00052 0.0005 364 0.0008 0.002 3.18 7.29 158 0.667 0.000104 0.000005 0.000136 0.00162 0.02 0.075 0.000239 0.00001 6.4 0.000246 0.003 

04-Sep-23 171 0.136 0.017 0.001 0.00175 6.2E-06 23.6 0.0005 0.00044 397 0.00299 0.002 2.74 7.23 175 0.849 0.000165 0.000005 0.000135 0.00165 0.02 0.076 0.000183 0.00001 8.2 0.000447 0.003 

04-Oct-23 185 0.0936 0.0266 0.001 0.00151 0.000005 22.4 0.00056 0.00038 391 0.00051 0.002 2.97 7.31 179 0.512 0.000082 0.000005 0.000101 0.0015 0.02 0.065 0.000153 0.00001 5.3 0.00032 0.003 

13-Nov-23 139 0.192 0.0144 0.001 0.00072 6.2E-06 53 0.00053 0.00021 447 0.00107 0.002 8.61 8.15 174 0.421 0.000106 0.000005 0.000328 0.00131 0.09 0.05 0.00012 0.00001 3.5 0.000823 0.003 

09-Dec-23 152 0.159 0.0376 0.001 0.00085 5.9E-06 43 0.00064 0.00036 513 0.00114 0.002 4.44 7.42 180 0.758 0.000161 0.000005 0.000257 0.00192 0.02 0.05 0.000153 0.00001 3.7 0.000589 0.004 

SW22A 09-Jan-20 188 0.306 0.062 0.01 0.00101 0.000024 10.8 0.00082 0.000648   0.00148 0.0008   7.29 204 1.23 0.00024 0.00003 0.000444 0.0021 0.06 0.08 0.000205 4.6E-06 9.5 0.00111 0.0104 

05-Feb-20 189 0.193 0.07 0.01 0.00103 0.000014 9.76 0.00058 0.000599   0.00116 0.0006     198 1.25 0.000215 0.00003 0.000318 0.002 0.054 0.08 0.00016 3.4E-06 6 0.00127 0.0086 

11-Mar-20 205 0.276 0.088 0.01 0.00097 0.000013 14.4 0.00066 0.00064   0.00144 0.0004     229 1.18 0.00024 0.00003 0.000476 0.00214 0.117 0.08 0.00019 0.0003 8.5 0.0016 0.023 

09-Apr-20 82.4 0.603 0.03 0.01 0.00068 0.000011 4.69 0.00102 0.000316   0.00166 0.0004     94.6 0.729 0.00031 0.000005 0.000552 0.00162 0.088 0.052 0.000145 0.000001 9 0.000395 0.004 

13-May-20 135 0.241 0.02 0.01 0.00097 0.00001 8.82 0.00058 0.000348   0.00144 0.0008     149 0.562 0.00023 0.000005 0.00057 0.0017 0.004 0.032 0.00018 0.000004 9.5 0.000909 0.004 

17-Jun-20 150 0.0848 0.00071   0.00162 0.000007 13.9 0.00032 0.000226   0.00095 0.0012     166 0.373 0.00018 0.00003 0.00054 0.00178 0.016 0.073 0.000222 0.000003 5 0.000495 0.0026 

10-Jul-20 184 0.133 0.00103   0.00212 0.00001 11.6 0.00038 0.000235   0.0008 0.0008     210 0.303 0.00009 0.00003 0.00125 0.00158 0.006 0.05 0.000245 0.0003 3 0.000548 0.0015 

11-Aug-20 181 0.459 0.042 0.01 0.00404 0.000019 11.8 0.00096 0.000565   0.00188 0.0004     180 0.721 0.00043 0.000005 0.000804 0.00246 0.004 0.205 0.00026 0.00001 20 0.000731 0.0055 

15-Sep-20 241 0.0294 0.014 0.01 0.00148 0.000002 12.6 0.00026 0.00017   0.00026 0.0004     224 0.168 0.00003 0.00003 0.000352 0.00124 0.02 0.07 0.00015 0.0003 4 0.000434 0.001 

15-Sep-20                   435       7.05                           

19-Oct-20 184 0.0752 0.068 0.01 0.00258 0.000003 23.3 0.00024 0.000615   0.00096 0.0004     330 0.222 0.00008 0.00003 0.00342 0.00114 0.16 0.05 0.000205 0.0003 2.5 0.00168 0.002 

04-Nov-20 165 0.053 0.034 0.01 0.00129 0.000006 24 0.00022 0.000895 1000 0.00264 0.0004 6.23 7.26 342 0.151 0.00015 0.00003 0.00667 0.0017 1.88 0.015 0.000285 0.00001 1.5 0.00224 0.0005 

10-Nov-20 152 0.0498 0.01 0.01 0.00132 0.000011 27.3 0.0002 0.00084 933 0.00368 0.0002 6.03 7.46 330 0.141 0.0001 0.00003 0.00588 0.00156 2.17 0.02 0.000195 0.00001 0.5 0.00182 0.0015 

16-Dec-20 235 0.119 5.60E-05   0.00122 0.000016 33.7 0.00042 0.00078 1190 0.00078 0.0012   7.38 278 0.988 0.00013 0.00003 0.000364 0.00202 0.046 0.075 0.00019 0.0003 4.5 0.00112 0.0035 

12-Jan-21 245 0.214 5.20E-05 0.000052 0.00177 0.000011 28.7 0.00072 0.00214 605 0.0007 0.0008 0 6.88 277 2.77 0.00024 0.00003 0.000214 0.00208 0.022 0.23 0.00018 0.0003 13.5 0.000835 0.005 

24-Mar-21                   277     6.54 6.85                           

21-Apr-21 117 0.105 0.016   0.0007 5.8E-06 14.1 0.00036 0.00015   0.0012 0.0012     165 0.222 0.00006 0.00003 0.000845 0.00118 0.002 0.014 0.000172 0.000003 2.5 0.000894 0.0016 

21-Apr-21 117 0.115 7.60E-05   0.000725 5.4E-06 13.3 0.00034 0.000146 300.2 0.0012 0.001 11.83 7.42 164 0.225 0.00008 0.00003 0.000875 0.00118 0.02 0.018 0.000158 0.000004 2.5 0.000884 0.0014 

12-May-21 163 0.0792 0.01 0.01 0.00107 0.000007 10.7 0.00034 0.000175 432 0.00106 0.001 6.95 8.11 206 0.198 0.00004 0.00003 0.00147 0.00136 0.02 0.015 0.00027 0.0003 3 0.00136 0.001 

08-Jun-21 216 0.135 0.036 0.01 0.00295 0.000009 10.5 0.00042 0.00045 853 0.00054 0.001 4.69 7.33 240 0.39 0.00008 0.000005 0.00127 0.00174 0.006 0.135 0.000265 0.0003 8.5 0.00107 0.0015 

15-Sep-21 253 0.161 0.046 0.01 0.00163 0.000002 23.1 0.00042 0.000265 994 0.00062 0.0006 2.39 7.71 390 0.383 0.00009 0.00003 0.000878 0.00184 0.018 0.075 0.000145 0.0003 8.5 0.00177 0.002 

13-Oct-21 129 0.061 0.024 0.01 0.00131 0.000007 17.6 0.00036 0.00018 577 0.00106 0.0022 4.5 7.33 165 0.325 0.00003 0.00003 0.0011 0.00158 0.22 0.04 0.00026 0.0003 2.5 0.000444 0.002 

09-Nov-21 131 0.065 0.036 0.01 0.00122 0.000013 12 0.00032 0.00026 268.8 0.00126 0.0008 10.13 7.27 188 0.246 0.00004 0.00003 0.00174 0.00124 2.37 0.01 0.00033 0.0003 1 0.00109 0.002 

14-Dec-21 140 0.122 0.028 0.01 0.00103 0.000011 13 0.00052 0.000355 363 0.00112 0.001 9.38 5.06 183 0.67 0.00007 0.00003 0.000366 0.0019 0.018 0.025 0.00021 0.0003 16 0.000602 0.017 

11-Jan-22 176 0.128 0.036 0.01 0.00117 0.000022 14.3 0.0007 0.00092 412 0.00094 0.001 16.16 6.33 196 1.26 0.00017 0.00003 0.000208 0.002 0.01 0.1 0.000235 0.0003 4 0.000612 0.009 

16-Feb-22 186 0.133 0.06 0.01 0.00108 0.000014 9.79 0.00056 0.00101 396 0.00066 0.0012 9.71 8.03 195 1.5 0.00014 0.00003 0.00014 0.00166 0.028 0.11 0.000185 0.0003 5 0.000593 0.0055 

08-Mar-22 199 0.159 0.102 0.01 0.00101 0.000013 9.25 0.00056 0.000855 394 0.00076 0.0014 0 7.09 202 1.26 0.00018 0.00003 0.00024 0.00186 0.02 0.11 0.00017 0.0003 3.5 0.000885 0.0135 
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17 MARCH 2024 
A.18 

Site 

Sample 

Date 

Alkalinity, 

Total as 

CaCO3 Aluminum 

Ammonia, 

Total as N 

Ammonia, 

Un-ionized 

as N Arsenic Cadmium Chloride Chromium Cobalt 

Field 

Conductivity Copper 

Cyanide, 

Total 

Field 

Dissolved 

Oxygen Field pH 

Hardness 

as CaCO3 Iron Lead Mercury Molybdenum Nickel 

Nitrate as 

N Phosphorus Selenium Thallium 

Total 

Suspended 

Solids Uranium Zinc 

05-Apr-22                   280     10.9 7.19                           

04-May-22 59.6 0.453 0.024 0.01 0.00061 9.2E-06 5.32 0.00058 0.00024 206 0.00165 0.0004 6.47 6.93 90.2 0.446 0.0002 0.000005 0.00109 0.0012 0.14 0.03 0.000178 0.000007 3.5 0.000425 0.0024 

07-Jun-22 123 0.101 0.008 0.01 0.00172 0.000012 4.11 0.0005 0.000325 430 0.00144 0.0008 5.6 7.06 180 0.444 0.00012 0.000005 0.00136 0.0016 0.024 0.06 0.00025 0.0003 3.5 0.000796 0.007 

12-Jul-22 141 0.142 0.018   0.00206 0.000001 9.55 0.00056 0.00033 276 0.00088 0.0008 5.07 7.01 134 0.809 0.00008 0.000005 0.000438 0.0016 0.033 0.11 0.000225 0.0003 5.5 0.000338 0.003 

10-Aug-22 148 0.275 0.032 0.01 0.00197 0.000009 8.64 0.00122 0.00038 306 0.00104 0.0012 4.34 6.68 150 0.673 0.0002 0.000005 0.000508 0.00206 0.01 0.055 0.000255 0.00002 8 0.000527 0.0035 

07-Sep-22 178 0.216 0.00032   0.00198 0.000017 9.19 0.0006 0.000305 373 0.00068 0.001 3.04 7.39 197 0.503 0.0001 0.000005 0.00052 0.00162 0.004 0.0741 0.00029 0.0003 6 0.000695 0.0015 

04-Oct-22 184 0.0674 0.01 0.01 0.00108 0.000004 8.62 0.0004 0.00013 812 0.0006 0.002 2.03 7.64 217 0.158 0.00004 0.000005 0.00127 0.0012 0.028 0.03 0.000176 0.000002 2 0.00101 0.001 

11-Nov-22 160 0.0728 0.012 0.01 0.00101 5.6E-06 12.5 0.00056 0.000178 450 0.0007 0.002 11.26 7.01 194 0.264 0.00006 0.000005 0.00154 0.0012 0.24 0.028 0.000192 0.000002 3 0.00115 0.0022 

11-Dec-22 207 0.141 0.03 0.004 0.00099 0.000013 19.8 0.00052 0.000735 436 0.00064 0.0004 3.81 9.31 201 0.9 0.00015 0.000005 0.0003 0.00164 0.034 0.065 0.00014 0.0003 3.5 0.000727 0.0065 

09-Jan-23                   403     0 8.14                           

10-Feb-23 211 0.157 0.116 0.01 0.00148 3.36E-05 15 0.00064 0.00208 301 0.00105 0.0012 2.23 5.61 217 3.02 0.00088 0.000005 0.000235 0.00194 0.018 0.232 0.000178 0.000003 11 0.000862 0.013 

08-Mar-23 238 0.174 0.22 0.01 0.00176 1.14E-05 16.9 0.00076 0.00263 513 0.00085 0.0006 0 7.55 246 3.87 0.0002 0.000005 0.00023 0.00192 0.016 0.324 0.000182 0.000003 14.5 0.000786 0.009 

11-Apr-23 122 0.767 0.112 0.01 0.00085 3.28E-05 8.33 0.00148 0.000636 247 0.00215 0.001 11.23 7.33 116 1.23 0.00084 0.000005 0.000615 0.00172 0.324 0.114 0.00016 0.00001 13 0.00078 0.0086 

02-May-23 113 0.133 0.154 0.001 0.00082 0.000013 18.1 0.0004 0.00056 641 0.00154 0.0006 13.42 7.67 243 0.262 0.00011 0.000005 0.00364 0.00176 0.786 0.015 0.000285 0.0003 8.5 0.00129 0.006 

06-Jun-23 126 0.0939 0.258 0.0025 0.00226 1.68E-05 22.3 0.0005 0.00097 1425 0.00229 0.002 6.09 7.35 256 0.759 0.000093 0.000005 0.00492 0.00228 0.829 0.126 0.000483 0.00001 6.6 0.00106 0.0041 

08-Jul-23 141 0.0929 0.0405 0.001 0.00216 0.000005 9.2 0.0005 0.0004 310 0.0005 0.002 4.72 7.28 147 0.468 0.000073 0.000005 0.000439 0.00174 0.02   0.000262 0.00001 3.8 0.000267 0.003 

05-Aug-23 187 0.0732 0.0137 0.001 0.00186 8.1E-06 18 0.0005 0.00021 452 0.00092 0.0036 3.71 7.38 211 0.198 0.000065 0.000005 0.000552 0.00153 0.02 0.068 0.000202 0.00001 4 0.000738 0.003 

05-Aug-23 188 0.0784 0.0102 0.001 0.00177 0.000006 17.9 0.0005 0.00019 457 0.00086 0.002 5.35 7.71 211 0.211 0.000055 0.000005 0.000559 0.00151 0.02 0.069 0.000198 0.00001 3.8 0.000719 0.003 

21-Aug-23 185 0.0934   0.001 0.00233 0.000005   0.0005 0.00027   0.00081       185 0.289 0.000081 0.000005 0.000356 0.00168 0.02 0.0864 0.000231 0.00001 5.2 0.000563 0.003 

06-Sep-23 175 0.18 0.0296 0.001 0.00365 0.000005 14.8 0.00084 0.00034 404 0.00093 0.002 2.5 7.33 187 0.605 0.000118 0.000005 0.000377 0.00204 0.02 0.198 0.000222 0.00001 5.9 0.000495 0.003 

04-Oct-23 210 0.0878 0.0098 0.001 0.00236 0.000005 24.6 0.0005 0.00028 510 0.00838 0.002 1.29 7.14 238 0.336 0.00019 0.000005 0.000505 0.0017 0.02 0.135 0.000169 0.00001 3.9 0.0011 0.007 

07-Nov-23 167 0.129 0.7 0.003 0.00098 1.21E-05 32.8 0.0005 0.00124   0.00277 0.002     334 0.322 0.00008 0.000005 0.00599 0.00224 0.87 0.05 0.000375 0.00001 6.3 0.00137 0.0036 

12-Nov-23 154 0.0537 0.0869 0.001 0.00107 7.1E-06 34.6 0.0005 0.0013 1074 0.00221 0.002 11.08 7.63 370 0.14 0.00005 0.000005 0.00716 0.00216 1.19 0.05 0.000424 0.00001 4 0.00143 0.003 

11-Dec-23 188 0.103 0.023 0.001 0.00095 5.9E-06 30.8 0.0005 0.00053 884 0.00081 0.002 5.04 7.35 220 0.809 0.000098 0.000005 0.000382 0.00166 0.02 0.054 0.000162 0.00001 3.4 0.000931 0.003 

SW23 09-Jan-20 174 0.431 0.052 0.01 0.00106 0.000018 5.55 0.00108 0.000723   0.00156 0.0008   6.81 174 1.51 0.000365 0.00003 0.000332 0.00236 0.053 0.08 0.00022 0.000007 11.5 0.000885 0.005 

04-Feb-20 172 0.322 0.064 0.01 0.00103 0.000017 5.76 0.00086 0.000668   0.00142 0.001     182 1.48 0.00037 0.00003 0.000236 0.00218 0.089 0.06 0.000165 0.000006 10.5 0.00101 0.0046 

10-Mar-20 195 0.632 0.114 0.01 0.00114 0.000014 6.76 0.0012 0.000875   0.00182 0.0004     219 1.97 0.0005 0.00003 0.000274 0.0027 0.171 0.09 0.000175 0.000005 16.5 0.00131 0.008 

07-Apr-20 81.2 0.546 0.04 0.01 0.00072 0.000008 3.9 0.00104 0.000446   0.00156 0.0004     89.7 0.749 0.00036 0.00003 0.000404 0.00168 0.132 0.05 0.000145 0.000002 18.5 0.000391 0.004 

12-May-20 91 0.542 0.028 0.01 0.00103 0.000017 2.82 0.00108 0.000472   0.0019 0.0008     104 0.89 0.000355 0.000005 0.000324 0.00206 0.012 0.032 0.000155 0.00001 13 0.000422 0.0165 

17-Jun-20 105 0.494 0.00052   0.0019 2.32E-05 4.09 0.00112 0.00052   0.00195 0.0018     125 1.03 0.00042 0.00001 0.00045 0.00246 0.034 0.0625 0.000222 0.000011 14.5 0.000401 0.0034 

07-Jul-20 153 0.49 0.00085   0.00394 2.62E-05 2.44 0.00106 0.000802   0.0019 0.001     165 1.65 0.00054 0.00003 0.000765 0.00294 0.012 0.114 0.00028 0.000011 12 0.000596 0.0028 

11-Aug-20 195 0.784 0.054 0.01 0.00312 0.000034 3.92 0.00148 0.00083   0.00276 0.0022     184 1.43 0.00077 0.000005 0.000716 0.0034 0.02 0.105 0.000255 0.000015 10 0.000987 0.004 

15-Sep-20 143 0.535 0.022 0.01 0.00253 0.00001 2.45 0.00116 0.00044   0.00178 0.0004     143 1.05 0.00038 0.000005 0.000388 0.00256 0.004 0.085 0.00018 0.000005 4 0.000456 0.0015 

15-Sep-20                   217       6.95                           

14-Oct-20 125 0.332 0.02 0.01 0.00177 0.00001 2.68 0.00086 0.00028 244 0.00114 0.0006 1.25 7.28 128 0.682 0.00022 0.00003 0.000262 0.00198 0.046 0.055 0.00016 0.0003 5 0.000458 0.002 

04-Nov-20 145 0.13 0.016 0.01 0.00112 0.000008 16.5 0.0004 0.000495 654 0.00138 0.0004   7.73 245 0.343 0.00013 0.00003 0.00314 0.00152 0.824 0.015 0.00017 0.0003 3 0.00142 0.001 

10-Nov-20 131 0.328 0.008 0.01 0.0012 0.000012 16.5 0.00074 0.00061 557 0.00192 0.002 0 6.87 225 0.657 0.00025 0.00003 0.00287 0.00184 0.884 0.03 0.000185 0.000005 6.5 0.00129 0.0025 

16-Dec-20 198 0.324 4.00E-05   0.00122 0.000014 13.4 0.00088 0.000585 458 0.00152 0.0012 7.21 6.92 228 1.03 0.00028 0.00003 0.00045 0.00234 0.036 0.035 0.00013 0.00001 4.5 0.00105 0.027 

12-Jan-21 217 0.362 8.50E-05 0.000085 0.00148 0.000018 14.8 0.00094 0.00124 475 0.00134 0.0008 0 6.86 234 1.71 0.00032 0.00003 0.000326 0.00258 0.038 0.07 0.000165 0.0003 9.5 0.000892 0.005 

23-Mar-21                   242     3.77 7.03                           

20-Apr-21 83.6 0.253 6.80E-05   0.00075 1.12E-05 7.31 0.0005 0.000226 198.7 0.0013 0.001 10.67 7.38 115 0.402 0.00016 0.00003 0.00045 0.00118 0.088 0.022 0.00014 0.000004 6 0.000475 0.0018 
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Ref. 22-3093 

17 MARCH 2024 
A.19 

Site 

Sample 

Date 

Alkalinity, 

Total as 

CaCO3 Aluminum 

Ammonia, 

Total as N 

Ammonia, 

Un-ionized 

as N Arsenic Cadmium Chloride Chromium Cobalt 

Field 

Conductivity Copper 

Cyanide, 

Total 

Field 

Dissolved 

Oxygen Field pH 

Hardness 

as CaCO3 Iron Lead Mercury Molybdenum Nickel 

Nitrate as 

N Phosphorus Selenium Thallium 

Total 

Suspended 

Solids Uranium Zinc 

11-May-21 107 0.455 0.012 0.01 0.00121 0.000013 5.03 0.001 0.00048 259 0.002 0.0012 6.03 7.81 133 0.792 0.00039 0.000005 0.000576 0.0022 0.02 0.025 0.00015 0.00001 11 0.00072 0.003 

08-Jun-21 167 0.658 0.04 0.01 0.00347 0.000024 5.24 0.00132 0.00102 538 0.00226 0.0006 1.6 7.29 177 1.08 0.00072 0.000005 0.0008 0.00336 0.02 0.09 0.0003 0.0003 18 0.00101 0.0045 

13-Jul-21 220 0.753 0.018 0.003 0.00669 0.000014 5.84 0.0014 0.00113 484 0.00192 0.001 3.42 8.74 212 1.33 0.00081 0.00003 0.00098 0.00396 0.012 0.125 0.00034 0.000005 9.5 0.00118 0.0035 

13-Oct-21 126 0.259 0.024 0.01 0.00148 0.000012 15.6 0.00074 0.00031 241.7 0.00132 0.003 5.99 7.24 162 0.623 0.0002 0.00003 0.000808 0.0019 0.098 0.055 0.000225 0.000005 8 0.000454 0.0025 

09-Nov-21 98.8 0.159 0.022 0.01 0.00106 0.000014 6.62 0.00058 0.00022 156.7 0.0015 0.001 11.55 7.28 136 0.405 0.00011 0.00003 0.000748 0.00154 0.656 0.015 0.00021 0.0003 3 0.000552 0.0015 

11-Jan-22 170 0.448 0.05 0.01 0.00128 0.000024 9.32 0.00114 0.000735 373 0.00158 0.001 0 6.82 194 1.45 0.00032 0.00003 0.000268 0.00262 0.036 0.085 0.000175 0.000005 9 0.000719 0.0045 

08-Feb-22 194 0.542 0.03 0.01 0.00136 0.000026 9 0.00152 0.00106 393 0.00176 0.0008 7.52 6.73 203 1.93 0.00044 0.00003 0.000232 0.00292 0.044 0.1 0.000195 0.00001 11.5 0.000832 0.0055 

08-Mar-22 197 0.263 0.146 0.01 0.00124 0.00002 6.76 0.00092 0.00088 445 0.00132 0.0008 13.6 6.93 198 1.85 0.00041 0.00003 0.000224 0.00244 0.076 0.105 0.000205 0.0003 8 0.000899 0.0045 

05-Apr-22                   285     12.14 6.68                           

03-May-22 47.6 0.374 0.012 0.01 0.00061 1.44E-05 2.86 0.0005 0.00019 123 0.003 0.0006 7.37 6.65 60.9 0.425 0.00018 0.000005 0.00046 0.0025 0.052 0.028 0.000126 0.000007 4 0.000193 0.0026 

07-Jun-22 84 0.276 0.014 0.01 0.00124 0.000017 10.1 0.00074 0.000305 226 0.0014 0.001 5.04 6.82 116 0.565 0.00021 0.000005 0.000646 0.0017 0.134 0.04 0.00025 0.0003 5.5 0.000408 0.005 

05-Jul-22 125 0.238 0.04   0.00242 0.000009 3.7 0.00072 0.000515 239 0.00124 0.0012 6.12 7.34 134 1.07 0.00025 0.000005 0.000586 0.00212 0.004 0.065 0.000205 0.0003 7 0.000423 0.0025 

09-Aug-22   0.424 0.03 0.01 0.00302 0.000012 3.34 0.00106 0.000635 287 0.00138 0.0012 5.03 6.87 149 1.46 0.00042 0.000005 0.000614 0.00266 0.014 0.095 0.000255 0.0003 43.5 0.000474 0.003 

06-Sep-22 156 0.458 0.0039   0.00354 0.000005 2.41 0.00112 0.000605 284 0.00152 0.0016 4.71 8.35 178 1.25 0.00041 0.000005 0.000598 0.00284 0.006 0.102 0.00018 0.0003 7 0.000516 0.002 

04-Oct-22 168 0.366 0.024 0.01 0.00161 0.000011 5.68 0.00096 0.000418 330 0.0012 0.0014 4.15 6.8 170 0.729 0.0003 0.000005 0.000415 0.00208 0.02 0.06 0.000182 0.000007 9.5 0.000572 0.0032 

12-Nov-22 144 0.17 0.082 0.01 0.00084 0.000007 12.5 0.00055 0.00046 576 0.00098 0.0022 12.47 6.99 233 0.358 0.000122 0.000005 0.00281 0.00159 0.444 0.05 0.000221 0.00001 8 0.00139 0.0035 

08-Jan-23 219 0.18 0.052 0.01 0.00108 0.000006 11.5 0.00048 0.00063 265 0.0008 0.0008 3.09 7.75 200 1.25 0.00025 0.000005 0.000268 0.00198 0.026 0.08 0.00005 0.00001 12.5 0.000681 0.0035 

07-Feb-23 203 0.516 0.11 0.002 0.00141 0.000027 9.18 0.00128 0.00126 392 0.0013 0.0012 3.31 8.36 0.51 2.18 0.00051 0.000005 0.001 0.00258 0.036 0.11 0.000145 0.0003 12.5 0.000675 0.005 

07-Mar-23 233 0.48 0.2 0.01 0.00177 4.16E-05 10.6 0.0013 0.00202 282 0.00145 0.0008 2.72 7.45 243 2.73 0.00054 0.00002 0.000245 0.00294 0.036 0.13 0.000192 0.000008 19.5 0.000848 0.0084 

04-Apr-23 512 0.461 0.342 0.01 0.00172 2.36E-05 12.7 0.00118 0.00219 461 0.0012 0.001 4.5 7.08 248 2.99 0.00046 0.000005 0.000265 0.00264 0.09 0.196 0.000176 0.000009 18.5 0.000841 0.0046 

02-May-23 83.2 0.307 0.038 0.01 0.00085 0.000014 7.55 0.00072 0.000395 323 0.00158 0.0006 9.43 7.44 137 0.549 0.00024 0.000005 0.00151 0.0016 0.352 0.02 0.000175 0.000005 14.5 0.0006 0.0035 

06-Jun-23 98.5 0.594 0.0833 0.001 0.0023 2.62E-05 7.3 0.00138 0.00084 654 0.00258 0.002 5.07 7.14 155 1.22 0.000489 7.6E-06 0.00151 0.00273 0.205 0.106 0.00031 0.000011 23.7 0.000643 0.0048 

09-Jul-23 116 0.643 0.0877 0.001 0.00335 1.91E-05 3.43 0.00156 0.00089 236 0.00207 0.002 5.04 7.45 134 1.92 0.000713 0.000005 0.000465 0.00337 0.021   0.000311 0.000011 13.6 0.000459 0.0042 

06-Aug-23 151 1.2 0.03 0.001 0.00406 2.51E-05 4.08 0.00251 0.00119 335 0.0031 0.002 3.95 7.08 160 1.96 0.00113 0.000005 0.000756 0.00436 0.02 0.149 0.000323 0.000018 15.7 0.000698 0.0057 

05-Sep-23   0.611 0.0457 0.001 0.00448 1.67E-05   0.0013 0.00091 333 0.00228 0.002 2.28 7.47 170 1.2 0.00072 0.00005 0.000683 0.0034   0.125 0.000277 0.00001   0.000735 0.0036 

03-Oct-23 179 0.678 0.0588 0.001 0.00459 1.47E-05 3.85 0.00148 0.00089 335 0.00298 0.002 0.29 7.5 174 1.4 0.000688 0.000005 0.000674 0.00353 0.02 0.128 0.00027 0.00002 12.7 0.000701 0.006 

08-Nov-23 134 0.302 0.239 0.001 0.00104 1.51E-05 17.6 0.00293 0.00077   0.00198 0.002     246 0.604 0.000238 0.000005 0.00273 0.00182 0.431 0.05 0.000242 0.00001 11.7 0.00108 0.0044 

12-Nov-23 139 0.262 0.372 0.0034 0.00095 1.03E-05 22.1 0.00064 0.00088 726 0.00126 0.002 8.1 8 270 0.42 0.000152 0.000005 0.00371 0.00184 0.668 0.05 0.000255 0.00001 7.9 0.0012 0.003 

08-Dec-23 153 0.46 0.0569 0.001 0.00105 4.35E-05 15.1 0.00106 0.00054 468 0.00568 0.002 9.48 7.28 180 0.971 0.000347 0.000005 0.000649 0.00235 0.05 0.05 0.000162 0.00001 11.5 0.000876 0.0161 

SW24 09-Jan-20 174 0.453 0.05 0.01 0.00104 0.000018 5.48 0.00106 0.000734   0.00152 0.0008   7.06 170 1.48 0.00037 0.00003 0.000248 0.00234 0.048 0.065 0.000195 6.8E-06 10.5 0.00089 0.0058 

04-Feb-20 176 0.313 0.068 0.01 0.00102 0.000015 5.86 0.00076 0.000632   0.0015 0.0008     180 1.39 0.00035 0.000005 0.000238 0.00216 0.088 0.07 0.00017 5.4E-06 9.5 0.00105 0.0044 

10-Mar-20 196 0.622 0.12 0.01 0.00108 0.00001 7.4 0.0012 0.000865   0.0016 0.0008     216 1.93 0.00051 0.00003 0.000302 0.00262 0.191 0.085 0.00018 0.000005 22 0.00131 0.0075 

07-Apr-20 82.2 0.707 0.04 0.01 0.00071 0.000009 3.85 0.00126 0.000482   0.00166 0.0004     87.4 0.911 0.00039 0.000005 0.000366 0.0018 0.12 0.06 0.00014 0.000002 19 0.00039 0.004 

12-May-20 106 0.422 0.288 0.005 0.00139 0.000017 4.8 0.00088 0.000704   0.00318 0.0008     168 0.693 0.00031 0.00001 0.00181 0.00214 0.86 0.024   0.00001 11.5 0.000966 0.0035 

17-Jun-20 104 0.576 0.00055   0.0019 2.82E-05 3.97 0.00124 0.0006   0.0023 0.0014     116 1.14 0.00052 0.00003 0.0004 0.00268 0.018 0.067 0.000238 0.000011 19 0.000404 0.0044 

07-Jul-20 142 0.448 0.00055   0.00377 0.000029 2.3 0.00098 0.00078   0.0022 0.001     155 1.55 0.00064 0.00003 0.000695 0.00286 0.012 0.132 0.00027 0.000008 15 0.000565 0.0038 

11-Aug-20 178 0.367 0.06 0.01 0.00242 0.000034 6.11 0.00384 0.00083   0.00332 0.0006     230 0.865 0.00041 0.00003 0.00172 0.00378 0.036 0.06 0.00022 0.000005 4 0.00122 0.0025 

15-Sep-20 144 0.519 0.016 0.01 0.00253 0.000015 2.01 0.00106 0.00045   0.00186 0.0006     139 1.12 0.00042 0.00003 0.000414 0.00252 0.02 0.095 0.00023 0.000015 3.5 0.000469 0.0055 

15-Sep-20                   214       7.05                           

14-Oct-20 116 0.227 0.136 0.01 0.00205 0.000017 11.7 0.00056 0.000865 815 0.00868 0.0034 2.43 7.28 261 0.435 0.00024 0.00003 0.00472 0.00176 2.31 0.03 0.000345 0.0003 4 0.00123 0.0015 

04-Nov-20 138 0.112 0.024 0.01 0.00144 0.000011 19.3 0.00032 0.000825 889 0.00508 0.0006   7.8 313 0.261 0.00011 0.00003 0.00579 0.00138 2.22 0.015 0.00026 0.000015 3.5 0.00169 0.0005 
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Ref. 22-3093 

17 MARCH 2024 
A.20 

Site 

Sample 

Date 

Alkalinity, 

Total as 

CaCO3 Aluminum 

Ammonia, 

Total as N 

Ammonia, 

Un-ionized 

as N Arsenic Cadmium Chloride Chromium Cobalt 

Field 

Conductivity Copper 

Cyanide, 

Total 

Field 

Dissolved 

Oxygen Field pH 

Hardness 

as CaCO3 Iron Lead Mercury Molybdenum Nickel 

Nitrate as 

N Phosphorus Selenium Thallium 

Total 

Suspended 

Solids Uranium Zinc 

10-Nov-20 127 0.218 0.014 0.01 0.00142 0.000014 19.4 0.0014 0.00093 782 0.00372 0.0004 1.97 6.32 296 0.453 0.00023 0.00003 0.00544 0.00186 2.04 0.02 0.00026 0.00001 6.5 0.00166 0.0025 

16-Dec-20 192 0.292 4.00E-05   0.00117 0.000015 15.9 0.00078 0.000565 466 0.00144 0.001 5.23 6.91 224 0.991 0.00024 0.00003 0.000444 0.00232 0.054 0.035 0.000195 0.00001 3.5 0.00101 0.01 

12-Jan-21 216 0.38 8.30E-05 0.000083 0.00147 0.00002 14.2 0.001 0.00124 477 0.0015 0.0008 11.54 6.83 236 1.77 0.00034 0.00003 0.000306 0.00264 0.026 0.07 0.000165 0.00001 10.5 0.00092 0.0045 

23-Mar-21                   237     3.2 6.74                           

20-Apr-21 82.6 0.292 5.60E-05   0.00078 1.06E-05 5.17 0.0006 0.000248 196.6 0.0013 0.001 11.1 7.29 113 0.436 0.00018 0.000005 0.00045 0.00124 0.046 0.02 0.000144 0.000006 6.5 0.000486 0.0018 

11-May-21 109 0.46 0.012 0.01 0.00114 0.000015 5.22 0.00104 0.00047 265 0.00192 0.001 6.41 7.79 131 0.78 0.00032 0.00003 0.000574 0.00206 0.002 0.03 0.00017 0.00001 8.5 0.000714 0.0025 

08-Jun-21 167 1.15 0.054 0.01 0.00384 0.000026 5.35 0.00206 0.00121 536 0.00274 0.0006 1.22 7.14 179 1.46 0.0009 0.000005 0.000818 0.0038 0.002 0.105 0.00028 0.000005 15 0.00109 0.006 

13-Jul-21 224 0.297 0.018 0.002 0.00707 0.000006 5.44 0.0005 0.000855 447 0.00158 0.0012 4.05 8.55 214 0.774 0.00044 0.00003 0.0012 0.00366 0.01 0.125 0.00032 0.0003 4 0.00136 0.003 

13-Oct-21 125 0.256 0.032 0.01 0.00147 0.000018 15.5 0.0007 0.00033 255.7 0.00132 0.0032 5.55 7.29 161 0.619 0.00021 0.00003 0.000946 0.00182 0.096 0.05 0.00029 0.0003 7.5 0.000454 0.004 

09-Nov-21 100 0.139 0.148 0.01 0.00123 0.000008 13.2 0.00044 0.0004 368.3 0.00232 0.001 12.29 7.39 213 0.344 0.00009 0.00003 0.00318 0.00134 0.954 0.01 0.000265 0.0003 3 0.000904 0.0015 

11-Jan-22 171 0.322 0.046 0.01 0.0013 0.00002 9.58 0.0012 0.00068 360 0.0019 0.0008 0 6.71 191 1.33 0.00029 0.00003 0.000242 0.00246 0.044 0.07 0.000175 0.000005 9.5 0.000734 0.005 

08-Feb-22 196 0.346 0.046 0.01 0.00129 0.00002 8.96 0.00106 0.00099 404 0.00156 0.0008 5.69 6.63 208 1.68 0.00043 0.00003 0.000244 0.00278 0.046 0.075 0.000195 0.000005 13 0.000817 0.0055 

08-Mar-22 196 0.27 0.138 0.01 0.00123 0.000017 6.67 0.0009 0.000855 418 0.00132 0.0008 4.65 6.83 201 1.81 0.00036 0.00003 0.00021 0.0025 0.052 0.105 0.00019 0.0003 7.5 0.000854 0.004 

05-Apr-22                   286     10.56 6.69                           

03-May-22 50.4 0.377 0.016 0.01 0.00069 1.32E-05 2.91 0.00042 0.000202 127 0.0015 0.0008 7.14 6.86 61.9 0.419 0.00022 0.000005 0.000475 0.00116 0.076 0.03 0.00013 0.000008 4 0.000509 0.0044 

07-Jun-22 86.8 0.272 0.024 0.01 0.0013 0.000016 5.27 0.0007 0.00033 303 0.0016 0.001 5.71 6.84 134 0.589 0.00021 0.000005 0.00126 0.00168 0.428 0.03 0.000265 0.0003 6.5 0.000539 0.0035 

05-Jul-22 126 0.238 0.044   0.00235 0.000008 4.03 0.0008 0.00052 261 0.00134 0.0012 5.6 7.29 139 1.07 0.00027 0.000005 0.000652 0.00218 0.01 0.075 0.00023 0.0003 6 0.000447 0.0025 

10-Aug-22 142 0.286 0.026 0.01 0.00297 0.00001 3.59 0.00094 0.00055 306 0.00134 0.0012 4.28 6.8 149 1.3 0.00031 0.000005 0.00067 0.0026 0.024 0.085 0.000315 0.0003 9 0.000465 0.003 

06-Sep-22                   283     3.35 8.03                           

04-Oct-22 167 0.318 0.012 0.01 0.00164 1.26E-05 5.8 0.00082 0.000422 340 0.0012 0.0008 3.9 6.59 170 0.685 0.00028 0.000005 0.00045 0.00204 0.004 0.046 0.00018 0.000007 9.5 0.000569 0.004 

12-Nov-22 139 0.156 0.35 0.01 0.00091 1.81E-05 23.7 0.0006 0.00097 920 0.00138 0.0012 10.8 6.97 337 0.529 0.000116 0.000005 0.00577 0.00256 1.08 0.05 0.000345 0.00001 7 0.00198 0.0106 

08-Jan-23 221 0.205 0.056 0.01 0.00113 0.00001 11.8 0.00064 0.000645 370 0.00084 0.0008 2.97 7.66 201 1.3 0.00024 0.000005 0.000274 0.00208 0.074 0.08 0.00005 0.0003 7.5 0.000674 0.0035 

07-Feb-23 202 0.445 0.098 0.001 0.00139 0.00002 9.58 0.00174 0.0012 390 0.00118 0.0012 1.93 8.27 200 2.12 0.00047 0.000005 0.00019 0.00252 0.038 0.1 0.000175 0.0003 12 0.000679 0.006 

28-Feb-23 131 0.213 0.018 0.002 0.00178 1.90E-05 12 0.00062 0.00094   0.0102 0.002     336 0.417 0.00022 3.00E-05 0.00653 0.00204 1.62 0.025 0.00041 1.00E-05 8 0.0017 0.0025 

07-Mar-23 236 1.17 0.2 0.01 0.00202 4.22E-05 11.1 0.00268 0.00247 418 0.00235 0.0008 2.96 7.39 241 3.7 0.00098 0.000005 0.00026 0.00406 0.038 0.17 0.0002 0.00002 39.5 0.000906 0.01 

02-May-23 88 0.302 0.086 0.01 0.00086 0.000015 10.5 0.00084 0.000525 439 0.00162 0.0008 8.85 7.42 171 0.555 0.00024 0.000005 0.00242 0.00174 0.562 0.01 0.000205 0.000005 14 0.000815 0.004 

06-Jun-23 99.8 0.562 0.127 0.001 0.0022 3.03E-05 10.3 0.00132 0.00093 860 0.00204 0.002 5.5 7.24 188 1.15 0.000443 7.2E-06 0.00244 0.00274 0.406 0.094 0.000367 0.000011 21.9 0.000795 0.0044 

09-Jul-23 106 0.851 0.0462 0.001 0.00323 2.61E-05 2.98 0.00182 0.00096 216 0.00211 0.0024 6.51 7.35 117 2.01 0.00084 0.000005 0.000464 0.00351 0.044   0.000334 0.000013 13.2 0.000448 0.0056 

06-Aug-23 151 1.07 0.0239 0.001 0.00405 2.61E-05 4.11 0.00216 0.00107 413 0.00294 0.0022 4.78 7.3 157 1.75 0.00103 5.5E-06 0.000837 0.00411 0.02 0.136 0.000318 0.000016 10.3 0.000714 0.0054 

05-Sep-23 165 0.838 0.0377 0.001 0.005 1.47E-05 3.9 0.00176 0.00103 946 0.00249 0.002 3.16 7.45 169 1.55 0.000863 0.00005 0.000756 0.00387 0.02 0.167 0.000334 0.000012 5.7 0.000786 0.0043 

03-Oct-23 174 0.61 0.0263 0.001 0.00448 1.26E-05 4.08 0.00132 0.00084 343 0.00291 0.002 0.48 7.46 173 1.28 0.00064 0.000005 0.00064 0.00343 0.02 0.136 0.000292 0.00002 8.1 0.000715 0.006 

08-Nov-23 133 0.298 0.564 0.0017 0.00114 1.21E-05 24.1 0.00109 0.00118   0.00153 0.002     294 0.515 0.000215 0.000005 0.00495 0.00232 0.795 0.05 0.000353 0.00001 11.3 0.00116 0.0031 

12-Nov-23 130 0.213 0.758 0.0102 0.00101 7.2E-06 30.7 0.0005 0.00145 1029 0.00155 0.002 9 8.15 346 0.311 0.000132 0.000005 0.00649 0.00238 1.16 0.05 0.000406 0.00001 5.7 0.00132 0.003 

08-Dec-23 152 0.57 0.0732 0.001 0.00109 1.98E-05 15.1 0.00134 0.00062 392 0.00238 0.002 8.79 7.25 185 1.11 0.000413 0.000005 0.000679 0.00256 0.052 0.05 0.000184 0.00001 21.5 0.000928 0.0075 
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Table A-4: Water chemistry parameter summary statistics for effluent characterization per Schedule 5 (4), 2020–2023. 

Year Discharge Location Statistic 

Alkalinity, Total  

as CaCO3 
Chloride Conductivity Field Temp 

Hardness  

as CaCO3 

Nitrate  

as N 
Phosphorus 

Sulfate  

as SO4 
Aluminum Cadmium Chromium Cobalt Iron Manganese Mercury Molybdenum Selenium Thallium Uranium 

mg/L mg/L us/cm °C mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

2020 

EDL1 N 12 12 12 19 12 12 18 12 17 17 17 17 17 17 12 17 17 17 17 

 Mean 134.92 20.40 1349.2 6.3 458.17 4.832 0.026 535.8 0.03878 0.00002 0.00022 0.00169 0.08209 0.01781 0.00003 0.01136 0.00049 0.00002 0.00262 

 SD 14.44 6.69 254.1 2.6 45.58 0.951 0.024 157.7 0.02562 0.00000 0.00012 0.00015 0.10475 0.01998 0.00001 0.00253 0.00012 0.00001 0.00044 

 Minimum 120.00 10.70 942.0 1.8 376.00 3.600 0.006 279.0 0.01440 0.00001 0.00010 0.00142 0.02200 0.00540 0.00001 0.00653 0.00032 0.00001 0.00212 

 Median 126.50 22.35 1430.0 6.2 474.00 4.775 0.013 587.0 0.02440 0.00002 0.00016 0.00168 0.05050 0.01080 0.00003 0.01220 0.00054 0.00002 0.00256 

 Maximum 159.00 28.40 1670.0 11.8 504.00 7.370 0.089 685.0 0.09180 0.00003 0.00046 0.00215 0.46700 0.07870 0.00003 0.01420 0.00067 0.00003 0.00411 

EDL2 N 7 7 7 18 7 7 10 7 10 10 10 10 10 10 7 10 10 10 10 

 Mean 142.71 26.66 1517.1 3.7 487.43 2.667 0.023 657.0 0.02850 0.00001 0.00015 0.00159 0.17440 0.02472 0.00003 0.01198 0.00032 0.00011 0.00260 

 SD 16.52 2.36 76.1 2.6 10.18 1.941 0.019 49.9 0.03028 0.00001 0.00009 0.00017 0.23209 0.02082 0.00000 0.00262 0.00006 0.00013 0.00024 

 Minimum 126.00 22.80 1380.0 0.0 475.00 0.560 0.007 550.0 0.01100 0.00000 0.00006 0.00134 0.03350 0.00700 0.00003 0.00762 0.00024 0.00001 0.00223 

 Median 139.00 27.80 1540.0 3.6 484.00 3.290 0.011 665.0 0.02250 0.00001 0.00013 0.00168 0.04925 0.01300 0.00003 0.01305 0.00030 0.00003 0.00262 

 Maximum 163.00 28.60 1580.0 8.1 500.00 4.690 0.050 697.0 0.11300 0.00002 0.00038 0.00176 0.76700 0.05640 0.00003 0.01490 0.00042 0.00030 0.00305 

Sediment Pond #2 N 15 15 15 10 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 

 Mean 162.40 5.76 475.2 7.0 229.53 0.088 0.010 95.4 0.05115 0.00000 0.00033 0.00010 0.04960 0.00479 0.00003 0.00347 0.00044 0.00024 0.00172 

 SD 15.09 0.69 28.0 4.0 12.12 0.242 0.002 14.1 0.01603 0.00000 0.00031 0.00002 0.02739 0.00242 0.00001 0.00036 0.00006 0.00012 0.00013 

 Minimum 148.00 4.47 402.0 1.0 212.00 0.002 0.007 76.0 0.03220 0.00000 0.00012 0.00007 0.01700 0.00260 0.00001 0.00282 0.00032 0.00000 0.00150 

 Median 157.00 5.97 474.0 6.4 230.00 0.020 0.009 97.9 0.04820 0.00000 0.00020 0.00009 0.04800 0.00452 0.00003 0.00353 0.00043 0.00030 0.00170 

 Maximum 188.00 6.73 529.0 13.3 247.00 0.960 0.014 121.0 0.08280 0.00001 0.00106 0.00013 0.10300 0.01140 0.00003 0.00434 0.00053 0.00030 0.00206 

2021 

EDL1 N 8 8 8 30 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

 Mean 124.75 29.69 1536.3 10.9 485.88 1.679 0.014 661.8 0.03073 0.00001 0.00021 0.00117 0.22588 0.05445 0.00003 0.01349 0.00043 0.00002 0.00284 

 SD 16.65 7.18 179.7 4.9 31.40 0.991 0.004 85.3 0.03798 0.00000 0.00008 0.00015 0.32566 0.03836 0.00000 0.00094 0.00009 0.00001 0.00068 

 Minimum 108.00 24.00 1360.0 1.2 445.00 0.630 0.008 586.0 0.00980 0.00001 0.00014 0.00096 0.02850 0.01560 0.00003 0.01230 0.00024 0.00001 0.00196 

 Median 120.50 24.80 1470.0 12.0 489.50 1.410 0.014 620.5 0.01430 0.00001 0.00017 0.00122 0.11175 0.04490 0.00003 0.01345 0.00046 0.00002 0.00296 

 Maximum 150.00 39.20 1750.0 17.6 520.00 3.400 0.021 773.0 0.12200 0.00001 0.00034 0.00143 1.01000 0.12600 0.00003 0.01520 0.00052 0.00003 0.00361 

EDL2 N 1 1 1 8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

 Mean 118.00 39.20 1730.0 13.9 525.00 0.834 0.009 760.0 0.00760 0.00001 0.00006 0.00098 0.12400 0.02460 0.00003 0.01490 0.00025 0.00001 0.00226 

 SD 118.00 39.20 1730.0 9.6 525.00 0.834 0.009 760.0 0.00760 0.00001 0.00006 0.00098 0.12400 0.02460 0.00003 0.01490 0.00025 0.00001 0.00226 

 Minimum 118.00 39.20 1730.0 13.7 525.00 0.834 0.009 760.0 0.00760 0.00001 0.00006 0.00098 0.12400 0.02460 0.00003 0.01490 0.00025 0.00001 0.00226 

 Median 118.00 39.20 1730.0 20.0 525.00 0.834 0.009 760.0 0.00760 0.00001 0.00006 0.00098 0.12400 0.02460 0.00003 0.01490 0.00025 0.00001 0.00226 

 Maximum 118.00 39.20 1730.0 20.0 525.00 0.834 0.009 760.0 0.00760 0.00001 0.00006 0.00098 0.12400 0.02460 0.00003 0.01490 0.00025 0.00001 0.00226 

Sediment Pond #2 N 11 11 11 19 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 

 Mean 160.36 6.61 583.4 12.3 276.00 2.272 0.017 142.1 0.08587 0.00001 0.00027 0.00023 0.09518 0.01420 0.00003 0.00392 0.00048 0.00014 0.00231 

 SD 13.22 1.53 64.6 5.7 25.12 2.884 0.005 27.9 0.08498 0.00000 0.00017 0.00011 0.09325 0.00739 0.00000 0.00036 0.00008 0.00015 0.00033 

 Minimum 138.00 4.10 488.0 1.9 239.00 0.100 0.012 93.8 0.00360 0.00000 0.00006 0.00012 0.00500 0.00200 0.00003 0.00357 0.00034 0.00000 0.00197 

 Median 161.00 6.84 574.0 12.6 280.00 0.412 0.015 148.0 0.05260 0.00001 0.00018 0.00019 0.05500 0.01590 0.00003 0.00386 0.00050 0.00001 0.00215 

 Maximum 183.00 8.59 682.0 22.2 317.00 7.220 0.029 174.0 0.24500 0.00002 0.00056 0.00042 0.26200 0.02460 0.00003 0.00470 0.00059 0.00030 0.00286 

2022 EDL1 N 18 18 18 57 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 
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Year Discharge Location Statistic 

Alkalinity, Total  

as CaCO3 
Chloride Conductivity Field Temp 

Hardness  

as CaCO3 

Nitrate  

as N 
Phosphorus 

Sulfate  

as SO4 
Aluminum Cadmium Chromium Cobalt Iron Manganese Mercury Molybdenum Selenium Thallium Uranium 

mg/L mg/L us/cm °C mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

  Mean 181.72 39.03 1498.3 13.0 479.94 1.937 0.022 611.3 0.06394 0.00002 0.00084 0.00133 0.15231 0.04274 0.00001 0.01154 0.00046 0.00006 0.00231 

  SD 234.53 6.02 229.8 5.5 73.75 0.579 0.022 116.6 0.08871 0.00001 0.00153 0.00050 0.13019 0.04538 0.00001 0.00233 0.00016 0.00011 0.00067 

  Minimum 103.00 28.20 1270.0 4.1 381.00 0.888 0.009 479.0 0.00940 0.00000 0.00008 0.00079 0.02600 0.00758 0.00001 0.00705 0.00023 0.00001 0.00142 

  Median 124.00 41.65 1480.0 12.9 468.50 1.995 0.014 599.5 0.02860 0.00002 0.00026 0.00110 0.10175 0.03090 0.00001 0.01275 0.00042 0.00001 0.00228 

  Maximum 1120.00 48.40 1920.0 24.6 605.00 3.050 0.079 811.0 0.33200 0.00005 0.00500 0.00207 0.44000 0.20700 0.00003 0.01440 0.00078 0.00030 0.00445 

 EDL2 N 13 13 13 32 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 

  Mean 143.77 33.43 1481.7 10.2 518.00 1.355 0.038 549.0 0.04317 0.00008 0.00068 0.00153 0.41908 0.15073 0.00001 0.01065 0.00044 0.00005 0.00287 

  SD 29.28 12.92 337.3 4.2 89.57 0.978 0.041 209.5 0.04006 0.00014 0.00131 0.00085 0.42993 0.29722 0.00000 0.00297 0.00017 0.00011 0.00165 

  Minimum 111.00 5.02 602.0 1.2 411.00 0.100 0.009 137.0 0.00620 0.00000 0.00008 0.00073 0.08300 0.01720 0.00001 0.00427 0.00021 0.00000 0.00140 

  Median 131.00 36.60 1490.0 10.5 510.00 1.580 0.015 606.0 0.02980 0.00002 0.00032 0.00132 0.30700 0.05700 0.00001 0.01220 0.00043 0.00001 0.00236 

  Maximum 196.00 46.50 1880.0 18.3 734.00 2.700 0.119 786.0 0.14600 0.00045 0.00500 0.00395 1.71000 1.12000 0.00001 0.01380 0.00076 0.00030 0.00738 

 Sediment Pond #2 N 19 19 19 23 20 19 20 19 20 20 20 20 20 20 20 20 20 20 20 

  Mean 198.98 7.10 598.5 12.5 255.65 2.435 0.015 169.0 0.10465 0.00003 0.00033 0.00022 0.11025 0.01416 0.00001 0.00426 0.00054 0.00014 0.00243 

  SD 222.15 8.85 262.6 6.5 33.32 1.660 0.009 108.4 0.13034 0.00005 0.00019 0.00011 0.12433 0.01622 0.00001 0.00071 0.00014 0.00015 0.00038 

  Minimum 10.60 3.53 1.0 2.1 202.00 0.352 0.006 98.8 0.01680 0.00000 0.00012 0.00009 0.01600 0.00256 0.00001 0.00265 0.00035 0.00000 0.00195 

  Median 156.00 4.96 573.0 13.1 255.50 2.420 0.014 147.0 0.04200 0.00001 0.00028 0.00019 0.04600 0.00660 0.00001 0.00441 0.00055 0.00001 0.00237 

  Maximum 1100.00 43.30 1510.0 22.0 359.00 6.470 0.053 608.0 0.56000 0.00021 0.00100 0.00041 0.48600 0.06200 0.00003 0.00522 0.00081 0.00030 0.00335 

2023 EDL1 N 15 13 15 34 15 15 15 13 15 15 15 15 15 15 15 15 15 15 15 

  Mean 132.40 47.18 1526.7 8.9 520.13 2.548 0.079 654.8 0.02477 0.00002 0.00079 0.00214 0.06460 0.03306 0.00001 0.01404 0.00077 0.00002 0.00219 

  SD 28.02 7.22 176.5 6.9 46.15 0.321 0.118 92.9 0.00978 0.00001 0.00119 0.00061 0.07607 0.01993 0.00000 0.00205 0.00012 0.00002 0.00050 

  Minimum 117.00 36.60 1270.0 2.1 440.00 2.150 0.014 517.0 0.00920 0.00001 0.00016 0.00144 0.02200 0.00857 0.00001 0.01120 0.00059 0.00001 0.00152 

  Median 122.00 47.20 1600.0 5.3 535.00 2.490 0.050 667.0 0.02730 0.00001 0.00050 0.00194 0.04300 0.03260 0.00001 0.01420 0.00080 0.00001 0.00240 

  Maximum 224.00 57.30 1750.0 22.5 585.00 3.200 0.500 781.0 0.04120 0.00005 0.00500 0.00304 0.32700 0.07820 0.00001 0.01650 0.00096 0.00010 0.00292 

 EDL2 N 16 15 16 31 16 16 16 15 16 16 16 16 16 16 16 16 16 16 16 

  Mean 123.69 44.75 1452.1 7.8 496.22 2.370 0.079 613.0 0.02497 0.00002 0.00080 0.00209 0.05472 0.03018 0.00001 0.01317 0.00071 0.00002 0.00203 

  SD 41.21 14.06 421.5 6.1 138.29 0.700 0.115 192.4 0.01124 0.00001 0.00114 0.00081 0.03630 0.02233 0.00000 0.00400 0.00021 0.00002 0.00073 

  Minimum 2.00 0.10 3.6 2.1 0.59 0.020 0.010 0.3 0.01270 0.00001 0.00022 0.00010 0.01000 0.00010 0.00001 0.00005 0.00005 0.00001 0.00001 

  Median 121.50 47.60 1625.0 4.7 545.00 2.475 0.050 661.0 0.02155 0.00002 0.00050 0.00200 0.04525 0.02720 0.00001 0.01445 0.00076 0.00001 0.00222 

  Maximum 218.00 56.20 1740.0 21.4 577.00 3.090 0.500 772.0 0.04980 0.00005 0.00500 0.00304 0.11700 0.08200 0.00001 0.01660 0.00090 0.00010 0.00293 

 Sediment Pond #2 N 15 14 15 14 15 15 15 14 15 15 15 15 15 15 15 15 15 15 15 

  Mean 177.33 7.11 673.8 8.1 305.40 0.811 0.040 213.8 0.09461 0.00001 0.00058 0.00018 0.10373 0.04642 0.00001 0.00409 0.00038 0.00005 0.00231 

  SD 62.94 1.75 117.0 6.7 47.61 0.497 0.015 69.2 0.15912 0.00001 0.00029 0.00009 0.15131 0.03326 0.00000 0.00070 0.00005 0.00010 0.00025 

  Minimum 110.00 2.99 391.0 1.6 176.00 0.048 0.010 89.1 0.01100 0.00001 0.00022 0.00011 0.01800 0.01080 0.00001 0.00296 0.00030 0.00001 0.00171 

  Median 150.00 8.03 741.0 4.5 317.00 0.800 0.050 251.5 0.03180 0.00001 0.00050 0.00014 0.03900 0.03170 0.00001 0.00431 0.00038 0.00001 0.00231 

  Maximum 359.00 8.53 799.0 25.3 357.00 1.420 0.050 283.0 0.48300 0.00004 0.00126 0.00039 0.52000 0.10600 0.00001 0.00491 0.00045 0.00030 0.00266 
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Table A-5: Acute toxicity results for RRM effluent (2020 to 2023). 

Location Date 
Percent Mortality (%) 

Daphnia magna Rainbow Trout 

Sediment Pond 2 

16-Jul-20 0 0 

24-Jun-20 0 0 

28-Sep-20 0 0 

13-Oct-20 0 0 

11-Nov-20 0 0 

15-Apr-21 0 0 

12-May-21 0 0 

16-Jun-21 0 0 

22-Sep-21 0 0 

04-Oct-21 0 0 

01-Nov-21 0 0 

20-Apr-22 0 0 

27-Apr-22 0 - 

04-May-22 0 0 

01-Jun-22 0 0 

28-Sep-22 0 0 

02-Nov-22 0 0 

17-Apr-23 0 0 

01-May-23 0 0 

05-Jun-23 0 0 

22-Oct-23 0 0 

05-Nov-23 0 0 

EDL2 

15-Oct-20 0 0 

29-Sep-21 0 0 

13-Oct-21 0 0 

27-Apr-22 0 - 

20-Apr-22 0 0 

04-May-22 0 0 

01-Jun-22 0 0 

21-Oct-22 0 0 

02-Nov-22 0 0 

17-Apr-23 0 0 

01-May-23 0 0 

05-Jun-23 0 0 

03-Nov-23 0 0 

EDL1 

29-Apr-20 0 0 

06-May-20 0 0 

07-Sep-20 0 0 

14-Oct-20 0 0 

04-Nov-20 0 0 

19-May-21 0 0 

27-Sep-21 0 0 

13-Oct-21 0 0 

01-Nov-21 0 0 

04-May-22 0 0 

01-Jun-22 0 0 

28-Sep-22 0 0 

02-Nov-22 0 0 

17-Apr-23 0 0 

01-May-23 0 0 

05-Jun-23 0 0 

31-Jul-23 0 0 

03-Nov-23 0 10 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

DISCHARGE MONITORING

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
7

L2595461-1 EDL1_EFF_20210601
Client on 01-JUN-21 @ 08:30Sampled By:
EFFMatrix:

Physical Tests

Anions and Nutrients

Cyanides

Organic / Inorganic Carbon

Bacteriological Tests

Total Metals

Color, True

Conductivity (EC)

Hardness (as CaCO3)

pH

Total Suspended Solids

Total Dissolved Solids

Turbidity

Alkalinity, Total (as CaCO3)

Ammonia, Total (as N)

Chloride (Cl)

Fluoride (F)

Nitrate (as N)

Nitrite (as N)

Total Kjeldahl Nitrogen

Orthophosphate-Dissolved (as P)

Phosphorus (P)-Total

Sulfate (SO4)

Cyanide, Weak Acid Diss

Cyanide, Total

Cyanate

Thiocyanate (SCN)

Cyanide, Free

Dissolved Organic Carbon

Total Organic Carbon

Escherichia Coli

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

CU

uS/cm

mg/L

pH

mg/L

mg/L

NTU

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

MPN/100mL

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

02-JUN-21

02-JUN-21

04-JUN-21

02-JUN-21

08-JUN-21

03-JUN-21

03-JUN-21

07-JUN-21

03-JUN-21

04-JUN-21

04-JUN-21

03-JUN-21

03-JUN-21

07-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

09-JUN-21

03-JUN-21

10-JUN-21

03-JUN-21

04-JUN-21

04-JUN-21

09-JUN-21

10-JUN-21

04-JUN-21

14-JUN-21

11-JUN-21

02-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

8.3

1380

477

7.97

1.5

990

1.15

146

0.252

25.9

0.046

<0.002

0.063

1.29

<0.0030

0.0225

593

0.0012

0.0012

0.50

<0.50

0.0010

9.98

11.0

<10

0.0128

0.0154

0.00444

0.0603

<0.0000001

<0.00001

0.107

0.000014

145

0.000904

0.00020

0.00123

2.0

1.0

0.51

0.10

3.0

20

0.10

2.0

0.0050

0.20

0.040

0.040

0.020

0.050

0.0030

0.0030

0.60

0.0020

0.0020

0.20

0.50

0.0020

0.50

0.50

10

0.0050

0.00060

0.0010

0.010

0.0010

0.0010

0.050

0.000017

0.20

0.000010

0.0010

0.00050

<DL

<W

<T

<T

<DL

<DL

<DL

<T

<T

<W

<W

<DL

<DL

<T

R5477551

R5478342

R5478342

R5479116

R5479135

R5477690

R5478342

R5480103

R5478467

R5478467

R5478467

R5478467

R5481265

R5478324

R5485357

R5478467

R5479638

R5479638

R5482956

R5487078

R5479638

R5490459

R5489823

R5477590

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2595461 CONTD....

3PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

DISCHARGE MONITORING
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Version:  FINAL   
7

L2595461-1 EDL1_EFF_20210601
Client on 01-JUN-21 @ 08:30Sampled By:
EFFMatrix:

Total Metals

Dissolved Metals

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Mercury (Hg)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

07-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

0.00446

0.226

0.00028

0.0108

24.5

0.0876

<0.000005

0.0127

0.00212

0.020

49.7

0.0259

0.000440

0.794

0.000003

109

0.604

210

0.00002

0.000020

<0.00001

0.00005

0.00043

0.00017

0.00348

0.00045

0.0020

0.000188

FIELD

0.0068

0.0151

0.00390

0.0587

<0.000002

<0.000002

0.103

0.0000100

148

0.000873

0.00008

0.0010

0.020

0.000050

0.050

0.020

0.0010

0.000030

0.0010

0.0020

0.050

0.50

0.00020

0.000050

0.10

0.00010

0.10

0.0010

0.50

0.0010

0.00030

0.00010

0.0010

0.0020

0.010

0.0050

0.0010

0.0030

0.0010

0.0050

0.00060

0.0010

0.010

0.0010

0.0010

0.050

0.000017

0.20

0.000010

0.0010

<T

<T

<DL

<W

<T

<DL

<T

<DL

<DL

<DL

<W

<DL

<DL

<DL

<DL

<DL

<DL

<DL

<T

<T

<W

<W

<DL

<DL

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5479674

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478723

R5478327

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522
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* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
7

L2595461-1 EDL1_EFF_20210601
Client on 01-JUN-21 @ 08:30Sampled By:
EFFMatrix:

Dissolved Metals

Aggregate Organics

Radiological Parameters

Miscellaneous

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Mercury (Hg)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Biochemical Oxygen Demand

BOD Carbonaceous

Chemical Oxygen Demand

Ra-226

Special Request

Special Request

Special Request

Special Request

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Bq/L

04-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

07-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

04-JUN-21

05-JUN-21

16-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

0.00114

0.00350

0.116

0.00013

0.0112

25.8

0.0774

<0.000005

0.0120

0.00202

0.010

49.1

0.0258

0.000605

0.770

0.0000020

109

0.597

206

0.00003

0.000016

<0.00001

0.000015

0.00018

0.000162

0.00334

0.00030

0.0018

0.000178

2.4

3.2

32

<0.010

See Attached

See Attached

See Attached

See Attached

0.00050

0.0010

0.020

0.000050

0.050

0.020

0.0010

0.000030

0.0010

0.0020

0.050

0.50

0.00020

0.000050

0.050

0.00010

0.10

0.0010

0.50

0.0010

0.00030

0.00010

0.0010

0.0020

0.010

0.0050

0.0010

0.0030

0.0010

2.0

2.0

10

0.010

<T

<T

<T

<DL

<W

<T

<DL

DTSE

<DL

<DL

<DL

<W

<DL

<DL

<DL

<DL

<DL

<DL

<DL

<DL

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479675

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5479522

R5480519

R5483098

R5479161

R5492948

R5506293

R5506293

R5506293

R5506293
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DISCHARGE MONITORING

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a 
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

All forms of biochemical oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the 
oxygen depletion using a dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to 
dilution. Carbonaceous BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

All forms of biochemical oxygen demand (BOD) are determined by diluting and incubating a sample for a specified time period, and measuring the 
oxygen depletion using a dissolved oxygen meter. Dissolved BOD (SOLUBLE) is determined by filtering the sample through a glass fibre filter prior to 
dilution. Carbonaceous BOD (CBOD) is determined by adding a nitrification inhibitor to the diluted sample prior to incubation.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA method 4500-CN "Cyanide". Cyanate is determined by the Cyanate hydrolysis 
method using an ammonia selective electrode

This analysis is carried out using procedures adapted from ASTM Method 7237 "Free Cyanide with Flow Injection Analysis (FIA) Utilizing Gas Diffusion 
Separation and Amperometric Detection".  Free cyanide is determined by in-line gas diffusion at pH 6 with final determination by colourimetric analysis.

This analysis is carried out using procedures adapted from APHA Method 4500-CN- M "Thiocyanate" Thiocyanate is determined by the ferric nitrate 
colourimetric method.
Water samples containing high levels of hexavalent chromium, cyanide (together with sulfide), reducing agents, or hydrocarbons may cause negative or
positive interferences with this method.  Contact ALS for additional information if required.

This analysis is carried out using procedures adapted from ISO Method 14403:2002 "Determination of Total Cyanide using Flow Analysis (FIA and 
CFA)". Total or strong acid dissociable (SAD) cyanide is determined by in-line UV digestion along with sample distillation and final determination by 
colourimetric analysis. 
Method Limitation: This method is susceptible to interference from thiocyanate (SCN).  If SCN is present in the sample,  there could be a positive 
interference with this method, but it would be less than 1% and could be as low as zero.  

This analysis is carried out using procedures adapted from APHA Method 4500-CN I. "Weak Acid Dissociable Cyanide". Weak Acid Dissociable (WAD) 
cyanide is determined by in-line sample distillation with final determination by colourimetric analysis.

This analysis is carried out using procedures adapted from APHA Method 5220 "Chemical Oxygen Demand (COD)". Chemical oxygen demand is 
determined using the closed reflux colourimetric method.

ALS Test Code Test Description

<DL

<T

<W

DTSE

MS-B

PEHT

Recorded value = measured amount <LMDL (non-zero)

A Measurable Trace Amount: Interpret With Caution

No Measurable Response (Zero): < Reported Value

Dissolved Se concentration exceeds total. Positive bias on D-Se suspected due to signal enhancement from volatile selenium species.
Contact ALS if an alternative test to address this interference is needed.
Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Parameter Exceeded Recommended Holding Time Prior to Analysis

Sample Parameter Qualifier key listed:

Method Reference**

Description Qualifier    

Matrix 

Applies to Sample Number(s)Parameter Qualifier

L2595461-1
L2595461-1

Cyanate
Total Kjeldahl Nitrogen

MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike
Matrix Spike

QC Type Description

Test Method References:            

Version:  FINAL   

ALK-MISA-TB

BOD-TB

CBOD-TB

CL-L-IC-N-TB

CN-CNO-WT

CN-FREE-MISA-CFA-WT

CN-SCN-VA

CN-T-MISA-CFA-WT

CN-WAD-MISA-CFA-WT

COD-TB

COLOUR-TB

Alkalinity, Total (as CaCO3)

Biochemical Oxygen Demand 
(BOD)

Carbonaceous BOD

Chloride in Water by IC (Low Level)

Cyanate

Free Cyanide by Continuous Flow 
Analyzer

Thiocyanate by Colour

Total Cyanide by CFA

Weak Acid Dissociable Cyanide by 
CFA

Chemical Oxygen Demand

Colour, True

Effluent

Water

Water

Water

Water

Effluent

Water

Effluent

Effluent

Water

Water

APHA 2320 B-Auto-Pot. Titration

APHA 5210 B- BIOCHEMICAL OXYGEN DEMAND

APHA 5210 B- BIOCHEMICAL OXYGEN DEMAND

EPA 300.1 (mod)

APHA 4500-CN-L

ASTM D7237-10 (modified)

APHA 4500-CN CYANIDE

ISO 14403-2:2012 (modified)

APHA 4500-CN CYANIDE (modified)

APHA 5220D

APHA 2120 C

7
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True Colour in aqueous matrices is analyzed using colourimetric detection. This is determined by filtering a sample through a 0.45 micron membrane 
filter followed by analysis of the filtrate using a platinum-cobalt standard.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Ammonia is determined by Flow-injection analysis with fluorescence detection         
     
     
     
     

Anions in aqueous matrices are analyzed using ion chromatography with conductivity and/or UV absorbance detectors.

Anions in aqueous matrices are analyzed using ion chromatography with conductivity and/or UV absorbance detectors.

Phosphorus in aqueous matrices is analyzed using discrete Analyzer with colourimetric detection.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

Phosphorus in aqueous matrices is analyzed using discrete Analyzer with colourimetric detection.

Determination of Gamma Emitting Radionuclides In
Water and Solids by Gamma Spectrometry.

Anions in aqueous matrices are analyzed using ion chromatography with conductivity and/or UV absorbance detectors.

This analysis is carried out using procedures adapted from APHA Method 9223 "Enzyme Substrate Coliform Test". E. coli and Total Coliform are 
determined simultaneously. The sample is mixed with a mixture of hydrolyzable substrates and then sealed in a multi-well packet. The packet is 
incubated for 18 or 24 hours and then the number of wells exhibiting a positive response are counted. The final result is obtained by comparing the 
positive responses to a probability table.

Version:  FINAL   

DOC-WT

EC-MISA-TB

F-IC-N-TB

HARDNESS-CALC-TB

HG-DIS-WT

HG-TOT-WT

MET-D-MISA-TB

MET-T-MISA-TB

NH3-MISA-F-TB

NO2-MISA-IC-TB

NO3-MISA-IC-TB

P-T-MISA-COL-TB

PH-MISA-TB

PO4-DO-COL-TB

RA226-MMER-BE

SO4-MISA-IC-TB

TC,EC-QT97-TB

TDS-MISA-TB

Dissolved Organic Carbon for MISA

Conductivity (EC)

Fluoride in Water by IC

Hardness (as CaCO3)

Mercury (Hg)-Dissolved for MISA

Mercury (Hg)-Total for MISA

Dissolved Metals in Water (MISA)

Total Metals in Water (MISA)

Ammonia by Discrete Analyzer

Nitrite in Water by IC

Nitrate in Water by IC

Total Phosphorus by Discrete 
Analyzer

pH

Dissolved Orthophosphate

Radium 226

Sulfate in Water by IC

Total Coliform and E.coli

Total Dissolved Solids

Effluent

Effluent

Water

Effluent

Effluent

Effluent

Effluent

Effluent

Effluent

Effluent

Effluent

Effluent

Effluent

Water

Water

Effluent

Water

Effluent

APHA 5310 B-Instrumental

APHA 2510 B-ELECTRODE

EPA 300.1 (mod)

CALCULATION

SW846 7470A

SW846 7470A

APHA 3030B/6020B (mod)

EPA 200.2/6020B (mod)

catnr 157/158 062217/99321057 (modified)

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P  B, F, G (modified)

APHA 4500-H-ELECTRODE

APHA 4500-P  B, F, G (modified)

Radium Isotopes by Alpha Spectrometry

EPA 300.1 (mod)

APHA 9223 B

APHA 2540 C (modified)

7
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Aqueous matrices are analyzed using gravimetry and evaporation

Total Kjeldahl Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection

Sample is injected into a heated reaction chamber which is packed with an oxidative catalyst. The water is vaporized and the organic cabon is oxidized 
to carbon dioxide. The carbon dioxide is transported in a carrier gas and is measured by a non-dispersive infrared detector.

Lemna minor 7-day growth toxicity test, based on the protocol "Biological Test Method: Test Method for Measuring the Inhibition of Growth Using the 
Freshwater Macrophyte, Lemna minor", Report EPS 1/RM/37, Second Edition (January 2007)

Fathead minnow 7-day test, according to the protocol "Biological Test Method: Test of Larval Growth and Survival Using Fathead Minnows", 
Environmental Protection Series, Ottawa, ON, Report EPS1/RM/22, Second Edition (February 2011).

Pseudokirchneriella subcapitata (formerly Selenastrum capricornutum) 72-hour growth toxicity test, based upon protocol "Biological Test Method: 
Growth Inhibition Test Using a Freshwater Alga" Report EPS1/RM/25, Second Edition (March 2007).

Ceriodaphnia dubia 3-brood toxicity test, accroding to protocol "Biological Test Method: Test of Reproduction and Survival Using the Cladoceran 
Ceriodaphnia dusbia", Environmental Protection Series, Ottawa, ON, Report EPS 1/RM/21, Second Edition (February 2007).

Aqueous matrices are analyzed using gravimetry

Aqueous matrices are analyzed using nephelometry with the light scatter measured at a 90” angle.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

TB

WT

BE

VA

ALS ENVIRONMENTAL - THUNDER BAY, ONTARIO, CANADA

ALS ENVIRONMENTAL - WATERLOO, ONTARIO, CANADA

BECQUEREL LABORATORIES INC. - MISSISSAUGA, ONTARIO, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

Version:  FINAL   

TKN-F-TB

TOC-WT

TOX-7DINHIB-LM-TB

TOX-GROWTH-FH-TB

TOX-INHIB-PS-TB

TOX-REPRO-CD-TB

TSS-MISA-TB

TURBIDITY-TB

TKN in Water by Fluorescence

Total Organic Carbon

Growth Inhibition using Lemma 
minor

7 Day Survival & Growth Fat Head 
Minnows

Growth Inhibition 
Pseudokirchneriella

Survival & reproduction 
(Ceriodaphnia)

Total Suspended Solids

Turbidity

Water

Water

Misc.

Misc.

Misc.

Misc.

Effluent

Water

catnr 157/158, 062818/99334821

APHA 5310B

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS

APHA 2540 D (modified)

APHA 2130 B-Nephelometer

7



Quality Control Report
Page 1 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 30-JUN-21Workorder: L2595461

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

BOD-TB

CBOD-TB

CL-L-IC-N-TB

CN-CNO-WT

CN-SCN-VA

Water

Water

Water

Water

Water

R5480519

R5483098

R5478467

R5482956

R5487078

Batch

Batch

Batch

Batch

Batch

DUP

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

MS

DUP

LCS

WG3546885-8

WG3546885-6

WG3546885-5

WG3547819-3

WG3547819-2

WG3547819-1

WG3546466-3

WG3546466-2

WG3546466-1

WG3550512-3

WG3550512-2

WG3550512-1

WG3550512-4

WG3552658-3

WG3552658-2

L2595274-1

L2596003-1

L2594999-31

WG3550512-5

WG3550512-5

L2595237-1

Biochemical Oxygen Demand

Biochemical Oxygen Demand

Biochemical Oxygen Demand

BOD Carbonaceous

BOD Carbonaceous

BOD Carbonaceous

Chloride (Cl)

Chloride (Cl)

Chloride (Cl)

Cyanate

Cyanate

Cyanate

Cyanate

Thiocyanate (SCN)

57

96.5

<2.0

3.5

96.8

<2.0

<0.10

100.5

<0.10

14.1

86.9

<0.20

N/A

<2.5

03-JUN-21

03-JUN-21

03-JUN-21

04-JUN-21

04-JUN-21

04-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

09-JUN-21

09-JUN-21

09-JUN-21

09-JUN-21

10-JUN-21

7.1

1.1

N/A

2.5

N/A

30

4

20

20

20

85-115

85-115

90-110

85-115

-

mg/L

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

mg/L

%

mg/L

%

mg/L

MS-B

53

2.5

<0.10

14.5

<2.5

2

2

0.1

0.2

J

RPD-NA

RPD-NA

13



Quality Control Report
Page 2 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 30-JUN-21Workorder: L2595461

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

CN-SCN-VA

COD-TB

COLOUR-TB

F-IC-N-TB

PO4-DO-COL-TB

Water

Water

Water

Water

Water

R5487078

R5479161

R5477551

R5478467

R5478324

Batch

Batch

Batch

Batch

Batch

LCS

MB

MS

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

DUP

LCS

MB

MS

WG3552658-2

WG3552658-1

WG3552658-4

WG3548225-2

WG3548225-1

WG3546454-3

WG3546454-2

WG3546454-1

WG3546466-3

WG3546466-2

WG3546466-1

WG3546464-3

WG3546464-2

WG3546464-1

WG3546464-4

L2595461-1

L2595461-1

L2594999-31

L2594999-21

L2594999-22

Thiocyanate (SCN)

Thiocyanate (SCN)

Thiocyanate (SCN)

Chemical Oxygen Demand

Chemical Oxygen Demand

Color, True

Color, True

Color, True

Fluoride (F)

Fluoride (F)

Fluoride (F)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

Orthophosphate-Dissolved (as P)

100.4

<0.50

91.5

108.5

<10

8.0

91.8

<2.0

<0.020

94.2

<0.020

<0.15

97.3

<0.0030

10-JUN-21

10-JUN-21

10-JUN-21

05-JUN-21

05-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

3.9

N/A

N/A

20

20

20

85-115

75-125

85-115

85-115

90-110

80-120

%

mg/L

%

%

mg/L

CU

%

CU

mg/L

%

mg/L

mg/L

%

mg/L

8.3

<0.020

<0.15

0.5

10

2

0.02

0.003

RPD-NA

RPD-NA
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Quality Control Report
Page 3 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 30-JUN-21Workorder: L2595461

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

PO4-DO-COL-TB

TC,EC-QT97-TB

TKN-F-TB

TOC-WT

TURBIDITY-TB

ALK-MISA-TB

Water

Water

Water

Water

Water

Effluent

R5478324

R5477590

R5481265

R5489823

R5477690

Batch

Batch

Batch

Batch

Batch

MS

DUP

MB

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

MB

WG3546464-4

WG3546463-2

WG3546463-1

WG3548238-3

WG3548238-2

WG3548238-1

WG3548238-4

WG3551673-3

WG3551673-2

WG3551673-1

WG3551673-4

WG3547055-2

WG3547055-1

L2594999-22

L2595412-3

L2595274-1

L2595274-2

L2596626-3

L2596626-3

Orthophosphate-Dissolved (as P)

Escherichia Coli

Escherichia Coli

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Kjeldahl Nitrogen

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Total Organic Carbon

Turbidity

Turbidity

122.6

5

0

2.18

102.4

<0.050

N/A

7.82

112.9

<0.50

121.4

93.5

<0.10

03-JUN-21

02-JUN-21

02-JUN-21

09-JUN-21

09-JUN-21

09-JUN-21

09-JUN-21

11-JUN-21

11-JUN-21

11-JUN-21

11-JUN-21

03-JUN-21

03-JUN-21

0.0

1.4

3.7

65

20

20

70-130

75-125

-

80-120

70-130

85-115

%

MPN/100mL

MPN/100mL

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

NTU

MS-B

5

2.21

7.54

1

0.05

0.5

0.1
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Quality Control Report
Page 4 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 30-JUN-21Workorder: L2595461

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

ALK-MISA-TB

CN-FREE-MISA-CFA-WT

CN-T-MISA-CFA-WT

CN-WAD-MISA-CFA-WT

DOC-WT

EC-MISA-TB

Effluent

Effluent

Effluent

Effluent

Effluent

Effluent

R5478342

R5479638

R5479638

R5479638

R5490459

R5478342

Batch

Batch

Batch

Batch

Batch

Batch

LCS

MB

LCS

MB

LCS

MB

LCS

MB

DUP

LCS

MB

LCS

MB

WG3546069-2

WG3546069-1

WG3548509-2

WG3548509-1

WG3548509-2

WG3548509-1

WG3548509-2

WG3548509-1

WG3550586-3

WG3550586-2

WG3550586-1

WG3546069-2

WG3546069-1

WG3550586-5

Alkalinity, Total (as CaCO3)

Alkalinity, Total (as CaCO3)

Alkalinity, Phenolphthalein

Cyanide, Free

Cyanide, Free

Cyanide, Total

Cyanide, Total

Cyanide, Weak Acid Diss

Cyanide, Weak Acid Diss

Dissolved Organic Carbon

Dissolved Organic Carbon

Dissolved Organic Carbon

Conductivity (EC)

Conductivity (EC)

103.1

<0.2

<0.2

92.3

0.0002

94.3

<0.0002

92.6

<0.0001

16.1

90.8

<0.50

101.8

1.2

03-JUN-21

03-JUN-21

03-JUN-21

04-JUN-21

04-JUN-21

04-JUN-21

04-JUN-21

04-JUN-21

04-JUN-21

14-JUN-21

14-JUN-21

14-JUN-21

03-JUN-21

03-JUN-21

0.1 25

85-115

80-120

80-120

80-120

70-130

90-110

%

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

mg/L

%

mg/L

%

uS/cm

16.1

2

2

0.002

0.002

0.002

0.5

2
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Quality Control Report
Page 5 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 30-JUN-21Workorder: L2595461

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

HG-DIS-WT

HG-TOT-WT

MET-D-MISA-TB

Effluent

Effluent

Effluent

R5479675

R5479674

R5479522

Batch

Batch

Batch

DUP

LCS

MB

MS

DUP

LCS

MB

MS

LCS

WG3549216-3

WG3549216-2

WG3549216-1

WG3549216-4

WG3549207-3

WG3549207-2

WG3549207-1

WG3549207-4

WG3547201-10

L2596003-1

L2596006-1

L2595443-1

L2595443-2

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Dissolved

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Mercury (Hg)-Total

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

<0.000005

103.0

<0.000005

91.4

<0.000005

103.0

<0.000005

102.4

104.2

104.1

101.6

102.3

105.2

104.7

100.3

102.4

104.2

107.1

103.2

100.2

99.8

109.2

106.6

07-JUN-21

07-JUN-21

07-JUN-21

07-JUN-21

07-JUN-21

07-JUN-21

07-JUN-21

07-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

N/A

N/A

20

20

80-120

70-130

80-120

70-130

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

mg/L

%

mg/L

%

mg/L

%

mg/L

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

<0.000005

<0.000005

0.00003

0.00003

RPD-NA

RPD-NA
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Quality Control Report
Page 6 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 30-JUN-21Workorder: L2595461

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-MISA-TB Effluent

R5479522Batch
LCS

MB

WG3547201-10

WG3547201-9

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

Aluminum (Al)-Dissolved

Antimony (Sb)-Dissolved

Arsenic (As)-Dissolved

Barium (Ba)-Dissolved

Beryllium (Be)-Dissolved

Bismuth (Bi)-Dissolved

Boron (B)-Dissolved

Cadmium (Cd)-Dissolved

Calcium (Ca)-Dissolved

107.8

104.1

102.7

104.2

100.7

109.8

105.3

103.2

96.3

105.4

103.4

105.7

112.4

101.5

96.9

102.7

108.9

104.2

101.8

102.0

105.0

105.3

99.4

105.0

<0.0002

<0.000005

0.0000050

<0.000005

<0.000002

<0.000002

0.0010

<0.0000005

<0.002

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

80-120

80-120

80-120

80-120

80-120

70-130

80-120

80-120

80-120

60-140

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.005

0.0006

0.001

0.01

0.001

0.001

0.05

0.000017

0.2
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Quality Control Report
Page 7 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 30-JUN-21Workorder: L2595461

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-D-MISA-TB

MET-T-MISA-TB

Effluent

Effluent

R5479522Batch
MBWG3547201-9

Cesium (Cs)-Dissolved

Chromium (Cr)-Dissolved

Cobalt (Co)-Dissolved

Copper (Cu)-Dissolved

Iron (Fe)-Dissolved

Lead (Pb)-Dissolved

Lithium (Li)-Dissolved

Magnesium (Mg)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Nickel (Ni)-Dissolved

Phosphorus (P)-Dissolved

Potassium (K)-Dissolved

Rubidium (Rb)-Dissolved

Selenium (Se)-Dissolved

Silicon (Si)-Dissolved

Silver (Ag)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Sulfur (S)-Dissolved

Tellurium (Te)-Dissolved

Thallium (Tl)-Dissolved

Thorium (Th)-Dissolved

Tin (Sn)-Dissolved

Titanium (Ti)-Dissolved

Tungsten (W)-Dissolved

Uranium (U)-Dissolved

Vanadium (V)-Dissolved

Zinc (Zn)-Dissolved

Zirconium (Zr)-Dissolved

<0.0000005

<0.00001

<0.000002

<0.00002

<0.0005

<0.00001

<0.0002

<0.0005

<0.00002

<0.000002

<0.00002

<0.005

<0.01

0.000002

<0.000005

<0.005

<0.0000005

<0.005

<0.00002

<0.2

0.00001

<0.000002

<0.00001

0.000040

<0.00002

<0.000002

<0.0000005

0.00002

<0.0002

<0.000002

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.00001

0.001

0.0005

0.001

0.02

0.00005

0.05

0.02

0.001

0.001

0.002

0.05

0.5

0.0002

0.00005

0.05

0.0001

0.1

0.001

0.5

0.001

0.0003

0.0001

0.001

0.002

0.01

0.005

0.001

0.003

0.001
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Quality Control Report
Page 8 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 30-JUN-21Workorder: L2595461

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-MISA-TB Effluent

R5478723Batch
LCSWG3546527-10

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

109.2

98.4

109.9

107.6

95.7

98.8

88.2

99.1

95.5

100.0

104.2

104.9

105.4

107.2

98.0

99.7

106.9

106.6

98.2

105.4

115.6

108.9

109.0

99.6

107.7

95.5

112.5

103.0

97.9

95.2

94.5

99.4

96.0

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%
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Quality Control Report
Page 9 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 30-JUN-21Workorder: L2595461

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-MISA-TB Effluent

R5478723Batch
LCS

MB

WG3546527-10

WG3546527-9

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Aluminum (Al)-Total

Antimony (Sb)-Total

Arsenic (As)-Total

Barium (Ba)-Total

Beryllium (Be)-Total

Bismuth (Bi)-Total

Boron (B)-Total

Cadmium (Cd)-Total

Calcium (Ca)-Total

Cesium (Cs)-Total

Chromium (Cr)-Total

Cobalt (Co)-Total

Copper (Cu)-Total

Iron (Fe)-Total

Lead (Pb)-Total

Lithium (Li)-Total

Magnesium (Mg)-Total

Manganese (Mn)-Total

Molybdenum (Mo)-Total

Nickel (Ni)-Total

Phosphorus (P)-Total

Potassium (K)-Total

Rubidium (Rb)-Total

Selenium (Se)-Total

Silicon (Si)-Total

Silver (Ag)-Total

Sodium (Na)-Total

105.5

95.8

97.5

107.5

107.0

96.8

0.0014

<0.000005

0.00002

<0.00001

<0.0000001

<0.00001

0.0010

<0.000001

0.002

<0.0000005

<0.00002

<0.000005

<0.00002

0.0010

<0.00001

<0.0002

0.0008

<0.0002

<0.000005

<0.00002

0.010

0.01

<0.000002

<0.000005

0.018

<0.000001

<0.005

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

80-120

80-120

80-120

80-120

80-120

80-120

%

%

%

%

%

%

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

0.005

0.0006

0.001

0.01

0.001

0.001

0.05

0.000017

0.2

0.00001

0.001

0.0005

0.001

0.02

0.00005

0.05

0.02

0.001

0.001

0.002

0.05

0.5

0.0002

0.00005

0.1

0.0001

0.1
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Quality Control Report
Page 10 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 30-JUN-21Workorder: L2595461

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

MET-T-MISA-TB

NH3-MISA-F-TB

NO2-MISA-IC-TB

NO3-MISA-IC-TB

P-T-MISA-COL-TB

Effluent

Effluent

Effluent

Effluent

Effluent

R5478723

R5480103

R5478467

R5478467

R5485357

Batch

Batch

Batch

Batch

Batch

MB

LCS

MB

LCS

MB

LCS

MB

LCS

MB

WG3546527-9

WG3548218-2

WG3548218-1

WG3546466-2

WG3546466-1

WG3546466-2

WG3546466-1

WG3548234-2

WG3548234-1

Strontium (Sr)-Total

Sulfur (S)-Total

Tellurium (Te)-Total

Thallium (Tl)-Total

Thorium (Th)-Total

Tin (Sn)-Total

Titanium (Ti)-Total

Tungsten (W)-Total

Uranium (U)-Total

Vanadium (V)-Total

Zinc (Zn)-Total

Zirconium (Zr)-Total

Ammonia, Total (as N)

Ammonia, Total (as N)

Nitrite (as N)

Nitrite (as N)

Nitrate (as N)

Nitrate (as N)

Phosphorus (P)-Total

0.000010

<0.2

0.00002

<0.000005

<0.00001

<0.00001

<0.00001

<0.00001

<0.0000005

0.00010

<0.0005

<0.000002

92.1

<0.002

96.2

<0.001

100.2

<0.002

98.1

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

07-JUN-21

07-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

10-JUN-21

85-115

90-110

90-110

80-120

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

%

mg/L

%

mg/L

%

mg/L

%

0.001

0.5

0.001

0.0003

0.0001

0.001

0.002

0.01

0.005

0.001

0.003

0.001

0.005

0.01

0.02
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Quality Control Report
Page 11 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 30-JUN-21Workorder: L2595461

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

P-T-MISA-COL-TB

PH-MISA-TB

SO4-MISA-IC-TB

TDS-MISA-TB

TSS-MISA-TB

Effluent

Effluent

Effluent

Effluent

Effluent

R5485357

R5478342

R5478467

R5479135

R5479116

Batch

Batch

Batch

Batch

Batch

MB

LCS

LCS

MB

LCS

MB

LCS

MB

WG3548234-1

WG3546069-2

WG3546466-2

WG3546466-1

WG3548002-2

WG3548002-1

WG3547997-2

WG3547997-1

Phosphorus (P)-Total

pH

Sulfate (SO4)

Sulfate (SO4)

Total Dissolved Solids

Total Dissolved Solids

Total Suspended Solids

Total Suspended Solids

<0.0005

7.01

102.4

<0.05

89.3

8

99.0

<0.5

10-JUN-21

03-JUN-21

03-JUN-21

03-JUN-21

04-JUN-21

04-JUN-21

04-JUN-21

04-JUN-21

6.9-7.1

90-110

85-115

85-115

mg/L

pH

%

mg/L

%

mg/L

%

mg/L

0.003

0.3

10

3

13



Quality Control Report

Page 12 of

Report Date: 30-JUN-21Workorder: L2595461

Sample Parameter Qualifier Definitions:

Description Qualifier      

<W

DLM

J

MS-B

RPD-NA

No Measurable Response (Zero): < Reported Value

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Duplicate results and limits are expressed in terms of absolute difference.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Relative Percent Difference Not Available due to result(s) being less than detection limit.

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell
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Quality Control Report

Page 13 of

Report Date: 30-JUN-21Workorder: L2595461

ALS Product Description   
Sample  

ID   Sampling Date   Date Processed   Rec. HT Actual HT

Organic / Inorganic Carbon

1 01-JUN-21 08:30 08-JUN-21 00:00 3 7
Dissolved Organic Carbon for MISA

EHT

Qualifier   

Legend & Qualifier Definitions:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

Units 

days

EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   

Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).

Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2595461 were received on 02-JUN-21 09:11.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell
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pg9 lutech
enviroquatics limited

June 25,2021

Christine Paradis
ALS Thunder Bay
1081 Barton St.
Thunder Bay, ON P7B 5N3

Dear Christine,

On June 3, 2021, Pollutech EnviroQuatics Limited personnel received one water sample from
ALS Environmental, Thunder Bay site EDLI-Effluent (12595461-1). The foilowing toxicity tests
were performed on this sample observing Environment canada methods:
o Fathead minnow 7-day toxicity test, according to the protocol "Biological Test Method: Test of

Larval Growth and Survival Using Fathead Minnows", Second Edition, Environmental
Protection series, ottawa, oN. Report Epsl/RM 122, February 2011.

o Ceriodaphnia dybia 3-brood toxicity test, according to the protocol "Biological Test Method:
Test of Reproduction and Survival Using the Cladoceran Ceriodaphnla dubia", Second
Edition, Environmental Protection Series, Ottawa, ON. Report EpS 1/RM/21,2007.

o Freshwater alga 7}-hour toxicity test, according to the protocol "Biological Test Method:
Growth lnhibition Test Using a Freshwater Alga'i Second Edition, Enviro-nmental Protection
Series, Ottawa, ON. Report EpS 1/RM/25, March 2007.

' Lemna minorT-day toxicity test, according to the protocol "Biological Test Method: Test for
Measuring the lnhibition of Growth Using the Freshwater Macrophyte, Lemna minof', Second
Edition, Method Development and Applications Section, Ottawa, ON., Report EpS ilRtvy3z,
January 2007.

Table 1 Summary of Chronic Toxicity Results

1 - Results relate only to the sample tested
2 - Highest concentration tested, based on test method
3 - lnhibition 30% at concentrations 6.250/o vlv

bringing clarity to your environment
7o4 Mara Street, Suite 1 22, Point Edward, Ontario, Canada N7V 1X4 . T 519.339.8797 . F: 519.336.6965

Email: info@pollutechgroup.com . wrivrr.pollutechgroup.com

Sample Name
Sample #

Toxicity Test Endpoint Effect Resultl

EDLl-Effluent
(125e5461-1)

#8730-0032104

Fathead Minnow 7-day LC50
(95% Confidence)

7-day 1C25
(95% Confidence)

Survival

Biomass

>100% Volume
(Not Applicable)
>100% Volume3
(Not Applicable)

Ceiodaphnia dubia 3-brood LC50
(95% Confidence)

3-brood lC25
(95% Confidence)

Survival

Reproduction

>100o/o Volume
(Not Applicable)
<0.137% Volume
(Not Applicable)

Raphidocelis
subcapitata

72-hour lC25
(95% Confidence)

GroMh >90.91% Volume2
(Not applicable)

Lemna minor 7-day lC25 Frond Number
(95% Confidence)

74ay lC25 Dry Weight
(95% Confidence)

Growth

Growth

0.83% Volume
(0.20;3.91o/o Volume)

>97% Volume2
(Not applicable)



ALS Environmental
June 25,2021
Page 2

Toxicitv Test Endpoint Descriptions

From the data obtained in toxicity tests the following endpoints can be determined

LC50 The estimated concentration which causes acute lethality to 50% of the test
organisms.

lC25 The estimated test sample concentration which causes a 25o/o impairment in a
quantitative biological function (r.e., the concentration estimated to cause a 25o/o
reduction in fathead minnow larvae biomass, 25o/o reduction in the number of
Ceriodaphnia dubia young produced).

Chronic Toxicitv Test Descriptions

Fathead Minnow Toxicity Test

The fathead minnow 7-day survival and groMh toxicity test determine the effect of a sample on
the ability of fathead minnow larvae to survive and grow. This toxicity test utilizes 10, <24-hour
old larvae per replicate and exposes them to a dilution series of the test sample (i.e., 1OO%, 50%,
25o/o, 12.5o/o,6.250/o,3.13o/o, 1.560/o volume and a control). The endpoints of the toxicity test
determine the effect of the test sample on larval survival as well as growth over the 7-day
exposure. Larval biomass is considered a sublethal endpoint which combines the effects on
mortality and growth. The procedure is a static replacement toxicity test where the larvae in each
replicate are exposed to a fresh sample volume each day. The toxicity test utilizes a minimum of
seven concentrations plus a control with 3 to 4 replicates per concentration. lf there is sufficient
mortality and/or impairment in growth an LC50 and/or lc25 is calculated.

Ceriodaphnia dubia Toxicity Test

The Ceriodaphnia dubia 3-brood survival and reproduction toxicity test determine the effect of a
sample on the ability of the C. dubia to survive and reproduce. This toxicity test is initiated by
introducing one, < 24- hour old offspring (neonate) per vessel. The neonates are exposed to a
dilution series of the test sample similar to the fathead minnow toxicity test. The toxicity test
procedure, like the fathead minnow toxicity test, is a static replacement toxicity test where the C.
dubia for each replicate is transferred to a fresh sample volume each day of the toxicity test. The
toxicity test utilizes a minimum of seven concentrations plus a control with ten replicates per
concentration. The endpoints of the toxicity test determine the effect of the test sample on survival
and reproduction. C. dubia reproduction is considered a chronic endpoint. During the exposure,
the C. dubia matures and produces three broods of offspring. The number of offspring per
replicate for each test concentration is tabulated at the end of the test period. lf there is sufficient
mortality and/or impairment in reproduction an LC50 and/or lC25 is calculated.

psellutech
I enviroquatics limited



ALS Environmental
June 25,2021
Page 3

Raphidocelis subcapitafa (previously Pseudokirchneriella subcapitafa) Toxicity Test

The Raphidocelis subcapitata 72-hour growth inhibition test is performed to determine the
capacity of a sample to inhibit the growth of algal cells. P. subcapitata cells are introduced into
the test in the form of an inoculum, in which the algae are 3 to 7 days old and at a concentration
of 10,000 cells/ml. The test is comprised of at least 10 concentrations, of 3 to 4 replicates each,
diluted by a factor of 0.33 (i.e., 100o/o,33o/o, 11o/o,3.7o/o etc.). The set of controls includes 10
replicates. lnto each replicate of the test, 2200 algal cells are placed. The actual concentrations
are diluted by a factor of 0.9091 because of the addition of a nutrient spike (enrichment medium)
and the preparation of the inoculum. After 72 hours in an incubation area, the cells in each
replicate are counted, and the growth of the algae exposed to the sample is compared with growth
of the controls. An lC25 is calculated to reveal if the sample caused any inhibition in the growth
of the algal cells.

Lem n a m inor T oxicity Test

The Lemna minorT-day growth inhibition test is performed to determine the capacity of a sample
to inhibit plant growth. Each leaf-like structure of L. minor is called a frond. Three-fronded L.
minor plants, started 7 lo 10 days previous, are placed, two plants to a replicate, into test
chambers. The test is comprised of at least 7 concentrations, of 4 replicates each, diluted half by
half (i.e., 1$0o/o, 50o/o, 25o/o etc.). The set of controls also includes 4 replicates. The actual
concentrations are diluted by a factor of 0.97 because of the addition of three nutrient stock
solutions (enrichment medium) to the sample prior to preparing the dilution series. After 7 days,
the individual fronds of the plants in each replicate are counted, and the plant dry weight
determined. The groMh of the fronds exposed to the sample is compared with that of the control
fronds, and an lC25 is calculated for both frond number and dry weight. This reveals if the sample
caused any inhibition in the groMh of the L. minor.

The following pages contain detailed descriptions of your fathead minnow, Ceriodaphnia dubia,
Lemna minor, and Raphidocelis subcapitatatoxicity tests. Bench sheets of the chronic tests have
been attached for your review. Also attached is a graph of the impairment in growth/reproduction.
Additional information with regard to quality assurance/quality control procedures and results can
be made available if so desired.

lf there are any further details which you require, please do not hesitate to contact us

Yours very truly,
Pol I utech EnviroQuatics Limited

{ilT /^-*
R. Clay Ferguson, B.Sc. (Hon.)
Laboratory Manager

lutech
File I D : \bioassay\202 1 \8000\8730-003\8730-003jn2 FCRL

p69
enviroquatics limited



ALs rhunder Bay - EDL1-Effluent (L2595461-1) - June 1,2021
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Fathead Minnow Larval Survival and Growth Study

METHOD: Environment Canada, "BiologicalTest Method: Test of LarvalGrourth and Survival
Using Fathead Minnows", Second Edition, Environmental Protection Series, Ottawa, ON.
Report EPS 1/RM/22, February 2011. Pollutech Test Method FH-GS-R14.7.

Test Material

Company:

Sample Type:

Date/Time Sampled:

Date/Time Test
Started:
Description:

Sample #:

Transport:

Collected By:

Storage:

Container:

N/A - Not Available

ALS Environmental, Thunder Bay Site

Effluent Source:

N/A

4 + 2"C ln dark, no headspace

Polyethylene pails lined with polyethylene bags

June 1,2021;
08:30
June 3, 2021:
16.45
Clear, yellow

8730-0032104

Air/Road

Date/Time Received:

Date Test Finished:

Days Sample Used:

Sample Collection:

ArrivalTemp.:

EDLl -Effluent
(12595461 -1 )
June 3, 2021;
14:30
June 10,2021

Days 0 to 6

Grab

21.0"C

Test Oroanisms

Species: Fathead Minnow (Pimephales promelas)

Source: Pollutech Fathead Minnow Culture Unit (A.B.S. lnc., Colorado)

culture Temp.: 22 to 26 'c Life stage: <24-hour ord rarvae

Gulture Mortality Within 7 Days of Egg Gottection: 1.So/o

Control and Dilution Water

Water Source: Dechlorinated municipal drinking water

Type and Quantity of Ghemicals Used: none

lutech
Page 1 of4

p6e
enviroquatics limited



Fathead Minnow LarvalSurvival and Growth - Gontinued

Test Conditions

Sample #: 8730-0032104 Source: EDll-Effluent (12595461-1)

Test Volume: 533 ml/rep Temp.: 25 t i "C

# Organisms/rep.: 10 Depth of solution in test vessels: 7.9 cm

Unusual Behaviour During Test: No, see bench sheets

Reps/conc.: 3 reps/7 conc. plus a control

Pre-aerated: Yes, 100% Sample, days 1 to 6

Duration of Pre-aeration: <20 minutes Aeration During Test: No

Rate and Procedure of Pre-aeration: Filtered air is dispensed through airline tubing and
a disposable glass pipette; the rate should not exceed 100 bubbles per minute.

Test Facilities and Apparatus

Testing Laboratory: Pollutech EnviroQuatics Limited, 704 Mara St.,
Suite 122, Point Edward, Ontario, N7V 1X4

Testine
Acaeditotion rui. A1225

Test Performed By:

Test Vessels:

Conditions for Test Validitv

This laboratory is accredited by the Canadian
Association for Laboratory Accreditation lnc.
(CALA). The test included in this report is within
the scope of this laboratory.

E. Pasiak / C. D'Andrea / K. Kramer / C. Hamill

1 -L polypropylene cylinders

Acceptable (3.3%)

Acceptable (5a1 pg)

CALA

Gontrol Mortality and Atypical Behaviour is S 20%:

Average Weight of Gontrols is 2 250 pg:

Page 2 of 4 psellutech
I enviroquatics limited



Fathead Minnow Larval Survival and Growth Studv - Continued

Test Results

Sample #: 8730-0032104

S.D. = Standard Deviation

Method of Analvsis

LC50 and lC25:

Sources: EDL1 -Effluent (L2595 461 -1)

Tidepool Scientific Software. @201 L Comprehensive Environmental Toxicity
lnformation System - CETIS v1.9.6.7.

Endpoints Rep

Concentrations (% Volume)

Control 1.56 3.13 6.25 12.50 25.00 50.00 100.00

Mortality Data
Larvae % Mortality

Mean % Mortality
S.D.

1

2

3

10

0

0

3.3
5.8

10

0

0

3.3
5.8

10

20
10

13.3

5.8

20
20
30

23.3
5.8

0

20

30

16.7

15.3

20
10

10

13.3

5.8

40
10

0

16.7

20.8

20
0

30

16.7

15.3

Survival/Growth
Data

Mean Dry Biomass
(mg)

1

2

3

0.473
0.528
0.569

0.540
0.547
0.601

0.504
0.432
0.486

0.365
0.395
0.339

0.619
0.391
0.534

0.564
0.405
0.556

0.323
0.470
0.541

0.474
0.494
0.402

% Effect (+ or -)

Mean Dry Biomass/
Concentration (mg)

S.D.

0.0

0.523
0.05

7.5

0.563
0.03

-9.4

0.474
0.04

-30.0

0.366
0.03

-1.7

0.515
0.12

-2.9

0.508
0.09

-15.0

0.445
0.11

-12.7

0.457
0.05

Page 3 of 4 psellutech
I enviroquatics limited



Fathead Minnow Larval Surviva I and Growth Studv - Gontinued

Sample #: 8730-0032104 Sources: EDLl -Effluent (12595 461 -1)

Summarv of Test Results

1 - Results relate only to the sample tested.
2 - Empirical 95% Confidence lnterval
3 - lnhibition 30% at concentrations 6.25o/o vlv

Test Method Deviation: None

Outliers and Justification for Their Removal: None

7-Dav Reference Toxicant Results

Reference test performed under same experamental conditions as test: Yes

Test Method Deviation None Reference Chemical: Phenol

Date Test Initiated: 05130121 Reference Batch #: P2107

Method of Analysis: Trimmed Spearman-Karber a= 1.670/o

7-Day LC50 (95% Confidence Limits): 28.69 mg/L ( 24.99 mg/L;32.93 mg/L)

Historic Geometric Mean LG50: 22.57 mg/L ( 14.76 mg/L;34.50 mg/L)
(Historic Warning Limits) (t 2 Standard Deviations)

Endpoints Resultl Method of Calculation

Survival

7-day LC50
(Confidence I nterval)2

>100o/o Volume
(Not Applicable)

No dose response

Biomass
(Survival and Growth)

7-day lC25
(Confidence lnterval)2

>100o/o Volume3
(Not Applicable)

Non-linear Regression
2P Exponential Model

Page 4 of 4
p6ellutech
I enviroquatics limited



FATHEAD MINNOW BIOASSAY SUMMMARY SHEET

ilient ftLS - Thqn Sample Name vqL-t - Sample#: 8?go oaLztq|

Gonditions for Test Vatiditv

Control Mortality and Atypical Behaviour is s 20%

Average Weight of Controls is > 250 prg

Sum mary of Test Results

Pre-aeration V/"

@/t"tAcceptable 3.e %

Reason Ltgo*unh'* {uUuratton: min Davs

@,aNotAccept^oe 5\l ,n\____z

I +"e

SURVIVAL

7-day LC50

95% Confidence lnterval2

Results relate only to sample tested2_ Estimated uncertai nty

Are there any outliers present: yes /

Concentration(s) & Rep(s): r

Analysis Completed : lnitials

;sults Verified. lnitials

J-/0

)r Inhlbt h'ow lro'l
a* LoUc 6 Lq,l.

Date 226 L)

:Yon" 06,t ^V/pr

ENDPOINT RESULTl METHOD OF CALCULATION

Suruival / Growth Biomass

7-day lC25

95% Confidence lnterva12

loo % Volume

il //+ % Volume

I)o obW 'Ll{ra 
hit

,(

\r* % Volume

% Volumexlq

Ntl,llf 
- 
t14't)t tt ?rLY/ hr c>

XP 6Ypct4uhhP' 1^orU"L

Y:\Masters\MASTERS BINDER\Fathead Minnow\Bioassay Summary sheet Jan 201S,Rf.,b.coc.'1



F d ow ln Mea

Concentration: 100% Sample Name: LA
ents Before Prepara tion and Use in Toxicitv Test

Sample #: 3?€D.crFfiI

Y;\Masters\MAsTERS BINDER\10. Fatheacl Minnow\Fathead Minnow lnitial Measurernents July 20fg R1 4.doc, -'t. 
I
I

rq.l

o
$,

f,

qC

qn
R'
c
d
o

6r

Pail
Sub-

Sampled

,l

1

1

2

2

3

3

Pre-aeration

Duration
(min)

s20

<20

_< 20

<20

<20

<2Q

<20

Rate
(bubbles/min)

s1 00

:;100

s1 00

s1 00

<1 00

s1 00

s1 00

yes/no

#a'
_w
\a

YQ

Vto

yq

YO

Meters/Probes
Used

ci
G
o
O

r,b
Cl,o

el<t
slr.

5/t

1 Eft

f/,'

x
o.

Vy
1361

Ervl
bt't\

t7tu

ttt
lhtfi

qP
o

tpt+

tpl,-+

bt+

6lq

6tq

tlq
qq

lnitial Variables

Cond
(pmhos)

ftfr
tc?3.
teaa
s71
st+
t5h
f5/o

D.O.
(ms/L)

a.?
qq
\O.(o
qq
II

lo.0
[0 .0

pH

-1.\+

a"3
a.e
At
'l' c

].]

1e

Temp
('c)

8l'-?

ffi.3
2t "'g
ks
2s9

2Lt \

Date

n^Cf
qf

3
to

1
x
9
[t)

Day

0

1

2

3

4

5

6

7

Answer the following questions regarding sample treatment and test procedure:

Was sample filtered or settled and decanted?

Was sample pH or hardness adjusted?

Were alternate concentrations or dilution series used?

Was test fed 100p1 of brine shrimp days 0 to 6?

Were there any other rnethod variations, deviations, or exclusions
frorn method?

No

b3c{6q,
Ye

v"@ tf yes, <tescribe fr.rrtWas there anything unusual about the test, any problems
encountered, or any rernedial measures taken?

lf yes, state mesh size.

lf yes, describe further:

lf yes, describe further

lf no, describe further:

lf yes, describe further



o
o

c

co
kk

lq-

6
6
.4

c

Meter / Probe

cond

gfr'
E/n

sA

glb

E/a
Elo

Elt

pH

)en*
,5/av

t3/e.t

rVtM

tr/*,
tb/t7
lV/14

D.O. /
.C

tr l$
6ft
6/.1

6l\
hh
b(q
rh

lnitial Measurements

Cond
(Fmhos)

AD
78o

n6
LE
z7'r
166
'1ft

D.O
(mg/L)

aa
n.6

f .-l
-1 

6
4
+.6

1c
1s

pH
(units)

)a
B.o

8.2
t"{t
[./
8.o

"c

N9
76.o
7L.o
14

ZS .o
76.3
?'S ,L',

Date

ECfi
DI.rlB

u
J
b
7
7
9
k-)

oo

0

1

2

3

4

5

6

7

Concentration: Cnn)rro)

Observations

Concentration ) sg') wt(

Fathead Minnow 7-day'urowth Toxicity Test

Name: I ?--q=l-)Sample bl or- l-EF(' fox}- Sampte +: a?3> O-EQ) r.}.|

.4R1

i

o
o
c

,a
k
.JJ

H
f'7lr
n4

{

% Atypical/
Rep

c

c>

o
O
)(
o
tC
o

B

o
o

C)
)t
o
C
o

A

o
C>

o

{
(>
O

% Mortality
/ Rep

c

o

o
()

)
()

o
O

B

o

c)

e
O,
o
o
c

A

o
a

C
o
to
ID
ro

o
([
,e

Qc

l<lL

0
IH
5
ng
{

Meter / Probe

pH

t5/g,l

t9/sf

0|tu
l3/'6rt
ltl6q

13tftJ

€v6t

D.O. /
'c

" 6/.t)
blt

atq

ro lq
6lq
blq
c'f,*

Final Measurements

D.O.
(mg/L)

-q:
?..(+
?,c
6-r
bt
b?

pH
(units)

v?
?.8
+.9
-19t
1.+
+"
Srt

c

25.2
75.2
/6.1
ffi5
?.5 ,L1

)54
ffi

o
o

0
c,tc

k|c

6
l*
f
4M

Meter / Probe

cond

Jf,o
5/c
€/o
5lt
5la
sl c
ctlb

pH

tar*
t3/g,l
,5/aq

tTh

i3/&_t

Vlbq
t3ft,t-

D.O. /
"c

(o\
6/,1

b/'t
6h

tplul
4q
rptq

lnitial Measurements

Cond
(Fmhos)

aw
7-1q

3oo
9oo
ffi
%al

M?

D.O.
(ms/L)

1g
1.6
?.e
TE
8.o
J,8
?h

pH
(units)

;l
S.o

B.t
+E
B,I
t.o

tB

rqg
1-5.2

7s.s
&.q
35r
'b.o
d5a

Date

'e'bt

nh,(B
q
5
k-,

a
n
9
l\)

oo

0

1

2

3

4

5

6

7

o
o

c

,"*
4<
.H
/'g
v
&
-tJ

% Atypical I
Rep

C

o

o

()
O
'>t
O

o

o

o
o
o
C

A

o
o

o
(")
o

U

% Mortality
/ Rep

c

o
o

(>
()
0

O

B

c)

a

o
o
0

Or

A

o
/o

lD
IC
lo
fo
to

o
o

tr

r+
r,F

c

6
l*
O

Meter / Probe

pH

ts/ot
t3/st

t7/tu

t?w.r
tjt aq
t3lx+
BM

D.O. /
"c

6t,t

6/v
qLl

blLt
{h
blu
b t-{

Final Measurements

D.O.
(ms/L)

?.o

G.t
6.6
'7.D

64
50,
b-?

pH
(units)

?.r
?.9
"1- )

"4 cl

1.t
??
aa

c

Z€.z

'1.5.2

6.t
?54
Zs ,q
a5,5
ffi

Observations Y:Wasters\MASTERS BINDER\10. Fathead Minnow\Fathead Minnow Tday growth toxicity test July Zb4g, doc



Concentration: 3. )e /

Fathead Minnow T-day.wfowth Toxicity Test

le Name: I ?{v Samp tDl,_- Itrl ' - EFr, sampte +: A:?eU tl:eiil tl.*

L
o
tr

k
;bk
/-a

w
T)

% Atypical/
Rep

c

o
o

C>_',5i

(-,
O
)t
C)

B

c)

o

c
O

()

A

o
o

a)
o
o
c
'o

% Mortal
I

A B c

o
o

F:
I

9o

L

o
o
()

?-
,A)

o
o

o
o
zo
fil
'J't

o
(i,

c

Meter / Probe

pH
t) .()

,C

Final Measurements

D.O.
(mg/L)

pH
(units)

'c

Observations

Concentration: b as f" vtv

6

7

o
(lt

c

Meter / Probe

D.O, /
oc pH cond

lnitial Measurements

Cond
(Hmhos)

D.O.
(rn9/L)

pH
(qnlts)

Date

ecpr

u
c
b
1
8q
IO

oo

0

1

2

3

4

5

6

7

L
$

3

kt
,a
r-a

a
E
"K
C\d

Atypical/

A B c

o

c)

(---

a
o

Q

o
o

O
o
o

U

o
c)

c)

o

O

% Mortality
I

A B c

w\o
a-
()

o
lo
,lO

I

o
@

fD
to
lo
ac
7

o

lo

lb
to
D
ID
!o

v,
(o

c

Meter / Probe

D.O. /
,C pH

Final Measurements

D.O.
(mg/L)

pH
(unils)

L
o
c

Meter / Probe

condpH
D.O. /

"c

lnitial Measurements

Cond
(Frnhos)

D.O.
(rrp/L)

pH
(uilils)

C

Date

-ri)rt

nh,(B
q
5
t)
7
a

l\)

oo

0

1

2

3

4

5

Observations Y:Wlasters\MASTERS BINDER\l0. Fathead Minnow\Fathead Minnow Tday growth toxicity test Juty Zb?o.R1.4.doc



Concentration: la 5 l" {l\./

Observations

Concentration: ae/ vlV

Sample Name:

Fathead Minnow T-day vrowth Toxicity Test

Sample

o
o
g

'44

C,#
CC

% Alypical I
Rep

c

o
c)

O'

o
()
a

B

o
o

O
(>
__o
()
</

A

o
o

o
(-)

0
o
C,

% Mortality
I

A B c

o
o

o
o
lo
iD
(a

o
Io

lc)
/1)
l&

o

o

o
o
l0
lr)
"A)

o
o

s

Meter / Probe

pH
D.O.I

uc

Final Measurements

D.O.
(ms/L)

pH
(units)

,c

o
o

qa)

F.k

f4.

o
vlft

U
nu

Meter / Probe

cond

o
€L

5/o

/a
5(n
e/,

5lo

pH

f1tu+
,j/g*

'4et
v [8\

Itltl

D.O.I
oc

blq
6/q
b/r

6li
blu
6h
blLl

lnitial Measurements

Cond
(Frnhos)

$+t{
'{€s
Ll gs
qql
l)V6
Qso

D.O.
(m9/L)

7\)
a.c
?e

-+ .{
8D
7o
??

pH
(trlllls)

",q?.1
.lqc
\s.t
74
8r
x- D

oc

6lYq
?.5.2

2s.q
t^,0
&nr
LS,DI

,a6a

Date

ac6l
Dl-rY3

u
J
b
-I

l-)

oo

0

1

2

3

4

5

6

7

L
o

,E

tL
frte

'#
.-+l

U
,-u
O,9

% Atypical/

A B c

o
o

o_
o
o

C)
t)

o
o

o
o
O

o
o

0

U

o/ Mortality
I

c

c)

o

c
)x

3o

g-

B

o_..-.
t()
ID
?A)

lr\
7A

A

o

o
c
a
o

o;

lt
(g

tr

K'l<

f.k

U

u
6

e#0

Meter / Probe

pH

,s/w

r9/sq

th/h
l3,z{
)ot$c+

ll .o
"c

I

6lt
6/
6lq

(plLt
6(q

tlq
b_/J

Final Measurements

D.O
(m9/L)

?.r
?.r
66
b.8
6U
59
ta+--

pH
(qoils)

?.-)
?.1
+.?

'1.x

?.8
i.L3

"--t

'Ls.2-

?-5.2
?s. L

a54
zs"q
M.5
ffie

o
o

c

Meter / Probe

condpH
D .o

oc
I

Initial Measurements

Cond
(!rnhos)

D"O.
(rr€/L)

pH
(u0ils)

oc

Date

.JD't

Oh'(8
q
5
b*l
n
9
l\)

oo

0

1

2

3

4

5

6

7

Observations
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concentration. .D '[" vW

Observations

Concentration \O,f 'l vl'..

Sample Name:

Fathead Minnow 7-day r.:rowth Toxicity Test

Sampte *: *i ?etr gsl?l U--l

o
o

tr

&*
,Q.
o#
^J4

c

% Atypical/
Rep

C

o

o

()
)
o

O

B

o
o

o

o_

o
<)

A

o
0

o
C
c
()
c

% Mortality
I

A c

o
o

/D
7)

a

o

o

D
a)

o
o

o
o
/D
?)

v,
(tt

'E

l<t

A"
6

n_u

o,
rM
$.J

Meter / Probe

pH

r5/at
t9/g,/

IetrU

l3lar
1r/h

t3itq
\?J*+

o.o.I
"C

6/,1

6f,l
Llq

bILT
6t?

P-llt
)H

Final Measurements

D.O.
(mg/L)

6.e
6.e

6.9
b+
[.]
58
b7

pH
(units)

7.-1
8o
Y.o
8D
-1 q

?t
T7

'c

?5.t
?-5.2

l,g I

m4
4.q
15"5
ffi

o
o

c

Meter I Probe

condpH
D.O. /

OC

Initial Measurements

Cond
(Frnhos)

D.O.
(rn9/t)

pH
(unils)

oc

Date

EC,'l
f[rJ3

u
c
b
?
8
9
L)

lo
o

0

1

2

3

4

5

6

7

tt
o

c

Fr

k+

,4
7

Atypical/

C

o

Ot
()
o
)t
c

B

o

o

a)
o
o
r)
a

A

o
o

o
o
o
o

% Mortality
/Re

A B c

a
o

a\
(>
o*

a
e

o
o

C)
ID
n

It>
rla)

o

?-_

/r)
9t)
7rO

v)
qu

10

N

tr

Meter / Probe

D.O. /
"C pH

Final Measurements

D.O.
(mg/L)

pH
(units)

o
o
L

q-,

F1<

E?

i

(1x

6
ng

Meter / Probe

cond

dtc
s/e
sh
v/t"

An
Elt

5lta

pH

)3?+
rt ht
t4g,l

IVttV

0ry.
t3lgLt

D.O. i
oc

hh.r
6/,1

6h

6[q

blLt
o[t'
ta lu,t

lnitial Measurements

Cond
(!mhos)
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t5(5

r€36
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tSrLl
tq 8{
t5a8

D.O.
(m9/L)

a3
I.o
g."l

{. o
q
7.t
Bq

pH
(qnils)

"1$

7.6
-).']
'1 ,7
-+.1\

1.1
?x
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"s\)
6.3
75.o
/A.c
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a6A
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q
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a
n
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oo
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FATHEAD MINNOW LARVAL WEIGI'ITS
Sarnple

.3a,"cpie #
',?i3-!irte ?eceived

iangie
''!:];iZ ralCiress

Test information
lar=,Tri:r* Si=:'te,j

L?DqsJb|
Peron Sampiing_

lrrr:r'l Qlinn 4 ffi \ spbbe,D'Llg-t5tesisraie:rr, @

l"it o:

Samoie |iane
Sampte iate,T!,:.e
Ariivar T:,:'ic BI.q-t'C
Sanpie De;;:'ictlc

I

)al: ;;gs la ).?burtur: rtaiify rvii.lic 7 'j3yS ti -.!-g ii3.i!on I O S,/v!m biaddei a

*;: ,:i ia:vae ai slal li ies: i:r l+u
.tu:ia,3e ierroeiaiiir': Cur;ng Tesi.

is i,ra:a :riy ,:nu3ia' ?oleSaa;l+3, cenavicr. or i€atnleni :i iesi li3:,r;sns beio,:e ileli ijse in itg les!? Y?i onei

"Eliomass !s the total dry weight of {ish surviving per rep by the nr.imber of larvae lhat were placed in
tnat vessei at the sta!'t of the test (typically l0 larvae) ,.-:

Y:\Masters\MASTERS BiNiDER\.iC Falhea': fulinncw\,FHM i-3ruai Weighis june 2Cie R1.1.dcc '!'..---

Water 3alir Ciadrant
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Sample # azso-ooezlo+ Sample Name EDl-1-Effluent
Validity Griteria: Mean Dry Larva Mass

for Controls (must be >250u9) 541

CV Mass
4.512813

s.30188

2.112257

4.O78975

21.98909

21.93224

1.903043

9.466906

Biomass
SD (ms)
0.04817

0.033382

0.03747

o.028024

0.115223

0.089s79

0.111186

0.048387

Mass SD
(mq)

0.024408

0.030892

o.o11547

0.019501

o.13711

0.1 29603

0.010159

0.052408

Mean Dry
Biomass/
Conc (mq)

0.523

0.563

0.474

0.366

0.515

0.508

0.445

0.457

Mean Larva
Dry Mass/
Conc (mg)

0.541

0.583

0.547

o.478

0.624

0.591

0.534

0.554

Mean Dry
Biomass/
Rep (mq)

0.473
0.528
0.569
0.540
o.547
0.601
0.504
0.432
0.486
0.365
0.395
0.339
0.619
0.391
0.534
0.564
0.405
0.556
o.323
o.470
0.541
0.474
0.494
0.402

Mean Dry
Mass/Rep

(mq)
..-n.526/ o.sza
,Zo.sae
. - 0.600

2z;zt:,

7
0.560
0.540
0.540
0.456
o.494
0.484

/ 0.619
l o.qag/ o.zaz
..,0.705

2;2?Z
/.0.538
/,, o.szz/ 

-o.sqt

'..),;221
/ o.stt

lnitial
Mass (s)
4.77253,

friatas
G.76902

'o.76912
'p.tzota
,5.76868
F772s3
Szzaoz
w77515

'/€r77138

.e76489
,P.76294

P7647O
,9.'77417
P'78135

8.76628
,6.taerc
.4.76328
n.76522
p.763e3
9.76391

lO.76108
lO.76114
0.76180

Final
Mass (ql
o.77726
0.76693
0.77471
0.77452
0.77563,
0.77469
0.77797
o.77834
0.78001
0.77503
0.76884
0.76633'
0.77089
0.77808
0.78669
0.77192
0.77283'
0.76884'
0.76845
0.76863
o.76932',
o.76582
0.76608'
o.76582'

#ot
Larvae

Survivinq
91
10
10
o

10
'10

9
8
9
I
8
7
10
8
7
8
9
9
6
9
10
8
10

7

# of Larvae
at Start

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Concentration
% volume

Control

1.56

3.13

6.25

12.5

25

50

100

SD. Standard Deviation
CV: Coefficient of Variation

V .1 5///
)

posll***ggh

6t22t2021 Y:\FHM Weights8730-0032104.xlsxExcel template with 3 reps



Ceriodaphnia dubia Survival and Reproduction Study

METHOD: Environment Canada, "Biological Test Method: Test of Reproduction and Survival
Using the Cladoceran Ceriodaphnia dubia", Second Edition, Environmental Protection Series,
ottawa, oN. Report EPS 1/RM/21,2007. Pollutech rest Method CD-RS-R12.11.

Test Material

Gompany:

Sample Type:

Date/Time Sampled:

Date Test Started:

Description:

Sample #:

Transport:

Collected By:

Storage:

Container:

ALS Environmental, Thunder Bay Site

Effluent Source:

June 1 ,2021i
08:30
June 3,2021

Clear, yellow

8730-0032104

Air/Road

Date/Time Received:

Date Test Finished:

Days Sample Used:

Sample Collection:

ArrivalTemp.:

EDLl-Effluent
(12595461 -1 )
June 3, 2021;
1430
June 10,2021

Days 0 to 5

Grab

21.0'C

N/A

4 t2"C ln dark, no headspace

Polyethylene pails lined with polyethylene bags

Test Oroanisms

Species: Ceriodaphnia dubia Culture Temp.: ZS x I "C

Source: Pollutech Culture (initiated from mass culture originating from OMOE,
Rexdale)

Parentage of All Organisms Originated from the Same Mass Gulture: Yes

Life Stage: Neonates are less than 24 hours old, and all broods used have hatched
within '12 hours of one another.

Ephippia Present in Culture Prior to Testing: No

Mean Brood Organism Mortality Within 7 Days of Testing = 0o/o

Mean Number of Surviving Young Produced Within First 3 Broods: 23.1

Mean Number of Surviving Young Produced Within 7 Days of Testing: 23.8

Number of Young Produced by Brood Organisms in 3rd/4th Brood: see bench sheet

Page 1 of4
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Ceriodaphnia dubra Survival and Reproduction Studv - Continued

Control and lution Water

Sample #:

Water Source:

8730-0032104 Source: EDLI-Effluent (12595461-i)

Reconstituted/Dechlorinated Municipal Drinking Water and
Distilled water

Type and Quantity of Ghemicals Used: 60 mgil MgSO+, 4 mglL KCl, g6 mg/L
NaHCOs, 8 ug/L Brz, 8 ug/L Selenium,40 mg/L CaSO+

Test Conditions

Test Volume: 15 ml/rep Temp.: 25 + 1 "C

Reps/conc.: 10 reps/7conc plus a control

# Organisms/rep.: 1 Depth of solution in test vessels: 4.5 cm

Test Vessel Description: 17 ml polystyrene cylinder

Unusual Behaviour During Test: No, see bench sheets

Pre-aerated: Yes, 100% Sample, days 0 to 6

Duration of Pre-aeration: < 20 min Aeration During Test: No

Rate and Procedure of Pre-aeration: Filtered air is dispensed through airline tubing
and a disposable glass pipette; the rate should not exceed 100 bubbles per minute.

Dilution Water Batch Number: CD21-61

Conditions fo r Test Validitv

Control Mortality is S 20%: Acceptable (0%)

An Average of l 15 Neonates Produced per Surviving
Female in the Controls in First 3 Broods:

> 60% of Gontrols Produced 2 3 Broods:

Acceptable (1 6.4 Neonates)

Acceptable (80% of controls)

Page 2 of 4
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Ceriodaphnia dubra Survivaland Reproduction Studv - Continued

Test Results

Sample #: 8730-0032104

SD = Standard Deviation

Method of Analvsis

LC50 and lC25

Sources: EDLI-Effluent (12595461-1)

Tidepool Scientific Software. @2019. Comprehensive Environmental Toxicity
lnformation System - CETIS v1.9.6.7.

Endpoints Rep

Concentrations (% Volume)

Control o.14 0.41 1.23 3.70 11 11 33.33 100.0

Survival Data
Mean % Mortality 0 10 20 20 30 40 0 10

Reproduction Data
Number of Neonates per

Replicate in First 3
Broods or Less

Total Number of Live
Neonates in First 3

Broods or Less

1

2

3
4
5
6
7
I
9
10

18
21

2
19
16

17
15
16

22
18

164

8
9
17

16
12
11

13
7

4
14

111

10
6
5

8

4
0

10
11

11

9

74

13
0
4
10
7

6
4
4
3
12

63

6
12

4
3
5
6
5
2
2

3

48

4
2

3

4
11

11

5
4
2
2

48

4
3

9

10

2

4
3
3
4
3

45

19
3
10

6
10
17

8
10
11

11

1 05

% Effect (+ or -)

Mean Number of Live
Neonates in First 3

Broods or Less

SD

0.0

16.4

5.5

-32.3

11.1

4. I

-54.9

7.4

3.6

-61.6

6.3

4.2

-70.7

4.8

2.9

-70.7

4.8

3.4

-72.6

4.5

2.7

-36.0

10.5

4.7

Page 3 of 4
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Endpoints Resultl Method of Galculation

Survival
3-Brood LC50
(Confidence lnterval)2

>100o/o Volume
(Not Applicable)

I nsufficient dose response

Reproduction
3-Brood lC25
(Confidence lnterval)2

<0.137o/o Volume
(Not Applicable)

Linear lnterpolation (lCPlN)
No nonlinear regression models fit

Ceriodaphnra dubra Survival and Reproduction Studv - Gontinued

Sample #: 8730-0032104 Sources: EDLl-Effluent (12595461-1)

Summarv of Test Results

1 - Results relate only to the sample tested
2 - Empirical 95% Confidence lnterval

Test Method Deviation: None

Outliers and Justification for Their Removal: Yes, Grubb's test indicated an outlier
(Control; rep. 3). No reason to remove it. Statistics include all data.

Any Transformation of Data Required: No

3-Brood Reference Toxicant Results

Reference test performed under same experimental conditions as test: Yes

Test Method Deviation None Reference Chemical: Phenol

Date Test Initiated: 05130121 Reference Batch #: P2107

Method of Analysis: Trimmed Spearman-Karber e = 10o/o

3-Brood LC50 (95% Confidence Limits): 7.16 mg/L ( 5.51 mg/L; 9.31 mg/L)

Historic Geometric Mean LG50: 6.23 mg/L ( 3.85 mg/L; 10.09 mg/L)
(Historic Warning Limits) (t 2 Standard Deviations)

Test Facilities

Testing Laboratory: Pollutech EnviroQuatics Limited, 704 Mara St.,
Suite 122, Point Edward, Ontario, N7V 1X4

ffi CALA
Testinq

Accreditotion n6. A1225

This laboratory is accredited by the Canadian
Association for Laboratory Accreditation lnc.
(CALA). The test included in this report is within
the scope of this laboratory.

E. Pasiak / C. D'An

Page 4 of 4
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crient: kLs- T u

Conditions for Test Validitv

Control Mortality is< 20o/o'.

> 6 Controls Produced > 3 Broods:

An Average of > 15 Neonates produced per
Suruiving Femaies in the Controls

Summarv of Test Results

Pre-aeratio , Yt, Reason:

CERIODAPHNIA DUtsIA BIOASSAY SUMMARY SHEET

Sampl
ft\t -re Name: vvL- t 5{,il,,ut Sample #. 8] ao -q)L/ tor

L 2s154 6t

/ Not Acceptable

Accepta ble Not Acceptable.

@^oiAcceptabte

u ja*utv,h oq Duration. { U

0 o/o

{ Controls

t6 t Neonates

n Days 0 b6

Results relate only to sa mplc tested2_ Estimated uncertainty

Are there any outtiers present: (Ql rrfo

Concentration(s) & Rep(s); (rO nhnt q 3

Analysis Completed: lnitials

Results Verified: lnitials

O o^r.

r L o"t"

06 I o
L

ENDPOINT RESULTl METHOD OF CALCULATION

SURVIVAI.

3-brood LC50

95% Confidence lnterva12

/oc % Volume

% Volumelv h+
,t ny.l4t h /44+ oL't *

lr frsrtn n

REPRODUCTION

3-brood lC25

95% Confidence lnterva12

% Volume

tv lh % Volume

MO trt autQ rx,o.t)
lpoo\lJ wDLJ-al

ItP tr'Y - /4'YY"t't

l,'ht t r pc Lo,,h o^
I

,,/L*/ 'rnt'o

hl

Y:\Masters\MASTERS BINDER\Ceriodaphnia dubia\Ceriodaphnra dubia Bioassay Summary sheet Jan 2018481 .2.doc
ry'\



viodaphnia dubia ln

Concentration:100% Samp

itial Sample Meas urem

le Name: ED.- I - i:fiq r ron L I

ls Before Preparation a

Jqin

Use in Toxicitv T

\ sampre #: _3fru_[])?.aJSJ

)-\r$-

vl
(g

f,

qa

qo

6f,

c
€

a
a

Pail
$ub-

fianrplecl

1

1

1

2

.)

't

J

3

3

Pre*aeratisn

Duration
(min)

s20

s20

<20

<20

r20

.'24

". 20

:,. 20

."-.20

Rate
(bubbles/min)

<1 00

s1 00

s1 00

s1 00

s1 00

*1 00

s1 00

51 00

s1 00

yes/no

rEvp<
9=a
L-lro

va

w-
Vg_

VU

Meters / Probes
Used

"Jeo
O

Jlb

ote
cla

Vt
eln

;/u
5le

l
o.

tsDq

ttu
t3t*\
tett,

tbl*,

tr61

(2/tl

O
o

tDa
bH

kr"+

btl
6l\

61,,

tq
6lt

lnitial Measurements

Cond
(pmhos)

lC,fl-
leTe
w
6v7
lq tT

16 Lo

/S/o

D.O.
(ms/L)

3.3
Qq
tO.kJ

?q
It

la"ct

lD ,'o

pH

a.u
73
*7.9
-4e

:l_ 6

1T
J,{

Temp
('c)

A't<)
AL2-\)

?+c
7ez
xqq
2qb
IA,\

Date

rrd
CL,Cj3

9
5
b
?
-\n
9
lo
\)

Day

0

1

2

3

4

5

6

7

B

Was sample filtered or settled and decanted?

Was sample pH or hardness adjusted?

Were alternate concentrations or dilution series used?

Was test fed 100prl of YCT and 100p1 of P. subcapitata daily?

Were there any other method variations, deviations, or exclusions
from method?

Was there anything unusual about the test, any problems
encountered, or any remedial measures taken?

o

Y

procedure:le treatment and testAnswer the following questions regarding samp

(t cA b3utrn

v"r@ lf yes, clescribe further.

Yesn$

Yes/

lf yes, state mesh size.

lf yes, clescribe further:

lf yes, describe further:

[D 
't 

yes, describe further:

o lf no, describe further.

Y \Masters\MASTERS BINDER\5. C)eriodaphnia dubia\Ceriodat)trnia duhia lnitial Measurernenfs July 2020rttt 4,tlc.rt,



Concen.

Ceriodaphnia dubia 3-Brood $urvi,,al a nd Reproduction T"oxicity "l'est
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Ceriodap h n i a du b i a 3-tlrood $urvi'"al and Reproduction '[oxicity Test
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Ra p h i d o c e I i s s u bc apitata*7 2-Hou r G rowth I n h i bition Test
*( called Pseudokirchneriella subcapitat a)

METHOD: Environment Canada "Biological Test Method: Growth lnhibition Test Using a
FreshwaterAlga", Second Edition, Environmental Protection Series, Ottawa, ON. Report EPS
1lRMl2s, March 2007. Pollutech Test Method PS-G|-R1.14

Test Material

Client Name/Location: ALS Environmental, Thunder Bay Site

Sampfe #: 8730-0032104 Sampte Name:

Sample Method: Grab Collected by:

Date/Time Collected: June 1 ,2021; 08:30 Arrival Temp.:

Date/Time Received: June 3, 2021,14:30 Sample Description:

Sample Point Description: Other Sample Type:

Transportation: Air/Road

EDLl-Effluent
(125e5461-1)
N/A

21.0"C

Clear, yellow

Effluent

6.6

6.9

None

Storage:

Container:

N/A - Not Available

Test Orqanisms

Species (Strain #):

Source:

Gulture Temp.:

Test Gulture Number:

Test Conditions

Date/Time Test Start:

Date/Time Test End:

Sample pH Before Dilution:

Test Duration:

None

Polyethylene pails lined with polyethylene bags

Raphidocelis subcapitafa (CPCC # 37)

Pollutech Plant Culture Unit (from CPCC)

24 + 2'C

G7(l)a

June 3, 2021;14:55 T=0 Control pH:

T=72 Control pH:

pH Adjustment:

72 hours

Culture Age at Test Start: 6 days old

Cell Density in the Microplate Wells at the Start of the Test: 9,750 cells/ml

June 6, 2021;14:15
- 17:00
6.7

6el utechPage 1 of4 p
enviroquatics limited



Ra p h i do c e I i s s u b c apitata*7 Z-Hou r G rowth I n h i b iti on Test
*(previouslv called Pseudokirchneriella

Sample #: 8730-0032104 Sample Name: EDLl -Effluent (12595461-1)

Test Conditions- continued

Mean Test Temperature 25.1 (10.2)'C
(tStandard Deviation):

Pre-Aeration of Sample: None Analyst: C. D'Andrea / E. Pasiak

Procedure for Sample 50-ml subsample filtered through preconditioned 0.45-
Filtration: qm pore diameter membrane

Type and Source of Control/Dilution Water: Distilled Water

Type and Quantity of Chemicals Added to Control/Dilution Water: None

Metal Mining Effluent Nutrient Spike Used: Yes

Type and Quantity of Macronutrient mg/l Micronutrient ttgll
Chemicals Added to Each NaNOe 15.94 HaBOs 115.95
Wellas Nutrient Spike: MgClz 6HzO 6.25 MnClz 4HzO 259.70

CaClz ZHzO 2.76 ZnClz 2.05
MgSOa THzO 9.19 CoClz 6HzO 0.89
KzHPO+ 0.65 CuClz 2HzO 0.008
NaHCOa 9.38 NazMoOr 2HzO 4.54

FeCls 6HzO 100
NA2EDTA 2HZO 46,9

Enumeration Technique: Neubauer Haemacytometer

Test Vessel: 96-Well U-bottomed Polystyrene Microplate

Concentration of Test 90.91%; 30.30%; 10.10o/o;3.37o/o;1.12o/o;0.374o/o',
Solutions: 0.125o/o;0.042o/oi 0.Q14o/o;0.005%; control

# Replicates/Goncentration: 4 reps started; 3 reps counted of test solutions
'10 control reps started, 2 used for pH measurement

Design if Specialized Procedure: Not applicable

Method Deviations or Unusual Occurrences: None

Conditions for Test Validitv

Algal cells in the controls increase by a factor of >16 times: Acceptable (26.8 times)

pH in controls did not vary by more than 1.5 units: Acceptable (0.3 units)

C V for cell yields is < 20o/o within the control wells: Acceptable (S.3%)

No inhibitory trend detected across the controlwells: Acceptable (no significant trend)

Page 2 of 4
psellutech
I enviroquatics limited



Ra p h i do c e I i s s u b c a p itata*7 2-Hou r G rowth I n h i b itio n Test
*(previously ca I led P se udoki rch ne ri el I a su bcap itata )

Gontrol 72-Hour Growth Data - Cell Yieldl (cells/ml)

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Mean CV2

262,750 310,250 250,250 265,250 237,750 255,250 252,750 252,750 260,875 8.3

Sample #: 8730-0032104

Test Results

Sample Name: EDLl-Effluent (12595461-1)

Cell yield = measured algal cell concentration - initial algal cell concentration
CV = Coefficient of Variation = (100 x standard deviation / mean)

1 Cell yield = measured algal cell concentration - initial algal cell concentration
2 Coefficient of Variation = (100 x standard deviation / mean)
Mean cell yield for concentrations with significant growth stimulation are shaded. GroMh stimulation is
determined by statistical comparison with control cell yield by pairwise comparison using Dunnett's Test.

Statistical Analvsis

1 - Results relate only to the sample tested.
2 - Empirical 95% Confidence lnterval for the Bootstrap Estimate
3 - Highest concentration tested, based on test method

I
2

Test Concentrations 72-Hour Growth Data - Gell Yieldl (cells/ml)

REP Concentration

90.91% 30.30% 10.10% 3.37o/o 1.12o/o

I 565,250 452,750 280,250 295,250 302,750

2 572,750 450,250 305,250 282,750 270,250

3 560,250 485,250 422,750 250,250 280,250

Mean CellYield 566,083 462,750 336,093 276,083 284,417

Coefficient Variation2 1 4 23 8 6

REP Concentration

0.374% 0.125% 0.042% 0.014% 0.005%

1 315,250 300,250

2 257,750 260,250

3 272,750 267,750

Mean CellYield 281,917 276,083

Coefficient Variation2 11 8

Statistic Resultl Method of Galculation
lC25 (95o/o Cl)2 for Cell Yield >90.91% Volume3

(Not applicable)
Linear lnterpolation (lCPlN)

No nonlinear regression models fit
Test for Trend in Controls no trend Mann-Kendall

Page 3 of 4 pslllutech
I enviroquatics limited



Ra p h i do c e I i s s u b c a pitata*7 2-Hou r G rowth I n h i bition Test
*(previously called Pseudokirchneriella subcaoitata

Sample #: 8730-0032104

Method of Analvsis

lG25 and Painrise Comparison:

Sample Name: EDL1-Effluent (12595461-1)

Tidepool Scientific Software, 2001 -2007
Comprehensive Environmental Toxicity,
lnformation System - CETIS v1.8.1.2.

Mann-Kendall: "Selenastrum Trend Test 2" Excel Program by
B. Zadlijk

Weighting Techniques Applied to the Data: None

Outliers and Justification for Their Removal: Yes, Grubb's test indicated an outlier
(10.101o/o vlv concentration; rep. 3). No reason to remove it. Statistics include all data.

Statistic Transformation of Data that Was Required: None

Reference Toxicant Results

Reference test performed under same experimental conditions as test: Yes

Test Method Deviation: None

Reference Ghemical: Phenol P2106 Date Test lnitiated: 05120t21

Method of Analysis: Nonlinear Regression Algae Lot #: G5(l)c
3P Log-Gompertz Model

72-hour lC25 (95% Gonfidence Limits): 66.41 mg/L (41.56 mg/L; 87.29 mg/L)

HistoricGeometricMeanlC25: 52.13mglL(27.82m91L;97.69mg/L)
(Historic Warning Limits) (t 2 Standard Deviations)

Test Facilities

Testing Laboratory: Pollutech EnviroQuatics Limited, 704 Mara St.,
Suite 122,Point Edward, Ontario, N7V 1X4

CALA
nccreoitorfitfiL xzzs

This laboratory is accredited by the Canadian
Association for Laboratory Accreditation lnc.
(CALA). The test included in this report is within
the scope of this laboratory.

utechPage 4 of 4 p6e
enviroquatics limited



algal cell
Concentration of innocculum (cells/ml)
Volume of algae addition (uL)
Cells added to each test wetl
Cells/ml in well at T=0

107250
:, .. 20

2145
9750

104 11

260 275 247.5
247500

cell concentration
250250 265250 237750

Standard deviation
sD 21619.6835

& JUJ

conaentration
4t2750
4e.2750

1 9526
4

Date test siart

Use last count algae/nutrient mixture or algae only
Algae/nutrient mi.nure = 20u1, algae only lOuL
Cell yield (must be >16 times in controts)
= 26.75641 --

#

enter control data

total cells
cells/ul

D2

272.5
272500

D3

320
320000

106
265

265000
262.5

262500

255250 252750 252750
coefficient of variation
CV 8.2873727 Must be <20

% inhibition summary
Concentrati' Average % inhibition

0.005
0.0.t4
0.042
0.125 -5.830
0.374 -8.066
1.122 -9.024
3.367 -5.830

10.101 -28.829
30.303 -77.384
90.910 -1 16.994

D10

105
262.5

23.0
23.0
27

{

= measured
262750 310250

Mean cell yield for the control = Rc
Rc 260875

conc 100.000

cells/ul
cells/ml
Cell yield = measured

565250
566083

6292
1

572750 560250 450250 485250

10.101 122
B6 c6

26'/
25.0'/
26.0 ./
35.O ./

/,, 22 t"7 2a.0|. 49.0 
"/ 3o.o ,/

26
29.0
27.0
34.0 ./

Mean Yield
STD Yield
CV Yield

tto
290

290000

114

280
280000

125
312.5

3 1 2500

302750
284417

1 6646
6

270250 280250

fo( 1122% -9.024

... 28 /; 27 -r'
,t 2B.o '- 22.0 y'.

2B.o '/ 36.0 /
' sa.o / s2.o /

27
29.0
20.0
28.0

F5c5B5

104
264

260000

117
292.5

292500

122
305

305000

295250
276083
23229

I

282750 250250

for 3.367oh -5.830

.84c" 
21

t 2s.o

//' 31 0

' 39.0

F4
46

38.0
41.0
48.0

/,,. g6 l_/,

r. 30.0 /./ 26.0 d

,/' g4.o ./

173
432.5

432500

126
315

31 5000

116
290

290000

, 23'.--'.-'-..*:

305250 422750280250
336083
76089

for 10.1010/, -28.A29

? titi sa.o /
4o.o /
46.0 /

_F3
42

B3

48
43.0
40.0
67.0

198
495

495000

185
462.5

4Ci2500

for 30.30301 -77.384

53
46.0
70.0
qon

0
0

,C2
44

82

228
570

570000

230
575

575000

ZJJ
582.5

582500

for 1.122o/o 9.024for 3.367Y. 5.830fot 1O.1O1o/c 28.829for 30.30301 77.384
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0
0
0

0
0
0

0
0
0

-9750 -9750 -9750
-9750

0
0

for 0.005% 103.737

F100

0
0
0

0
0
0

0
0
0

-97s0 -9750 -9750
-9750

0
0

for O.Q14o/o 103.737

124
310

31 0000

108 1111 0 o o
270 277.51 0 0 0

2700002775001000
300250 2602s0
276083

21262
I

-9750 -9750 -9750
-9750

0
0

l.r o.oqzv" 103'37f6t O 1250/" -5.830

0

.20
c
-9
:ii-40
E

;-60
E

$'eo
E
8100
oq
-120

-140

Log Concentration

0.412
0.

3 t 5250
281917
29826

11

0.1 37 0_046 0.015
0.005

130
325

325000
267.5

267500

257750

242.5

for 0.0050/. -103.737lor O.O14o/o -103.737lotOO42o/" -1O3737for O.125o/o 5.830lor 0.374o/o 8.066

V 5*-,v 'L-)
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Pollutech EnviroQuatics Limited
R a p h i d o celis subc a p itata ( a k a Pse u d o k i rc h n e ri e t t a s u b c a p itata)

72-Hour Grovrth lnhibition Test
Summary Sheet

Clie Sample Name e}L-)--
'u 2q\ 5t4Ll

Sample # \f"s -aoi 2t0+

Conditions for Test Validitv

Cell increase for control is >16

CV among controls s 20

Result of Mann-Kendall test for trend
@gyot acceptabte

@gptacceptabte

of acceptable 26t
s'9

(times)

i'ro t*-ol

Test antsms

Concentration of lnoculum Algae and Nutrient spike l0+ lsb cells/mL)

Used @rr.ro (Circle one)

Algae only cells/mL)

Used: Yes/No (Circle one)

Cell density in the microplate wells at the start of the test Qtw (cells/mL)

Analysis Completed:

Results Verified:

lnitials:

lnitials: ("€
Date

Date

6 a6 a1 LI

: )..
Y:\Masters\MASTERS BINDERU5. Raphidocelis subcapitata\Raphidocelis subcapitata Bioassay Summary Sheet feUlrgfy

'. .l
2021 RL.2.docx



Pollutech EnviroQuatics Limited
Rapt'tidoe'""'ur|Ifriii'J:i;ir::Xi;f,::TJe!!asubcapitata)

Daq: i of 2
Tasi fula

Ciienl l*Jameilocation

Sampts 6'

Coiieciion lvlethod: {sD
Data,Time CollecteC u\a\

Coiiect!on Poini Description

Transporiaiion

Species (clone #)

Sanrole I'iarne

Coilacieci By.

Aii-rvai Temp. ; (nreieriprcbe)

&)

't+

Sample Type
J-,:Zni,.ian: -r Chemical - Ainsl

USo

S:crage C,\-,

Racnit!c,:,=i:.)- s,;i,-rarriaia U of Vti Cione # CPCC 3Z

I Pcilutech Prani 3,;l:ura Unii (ircm CPCC), Test Culture # Cv7ft
rC-Q

cn

JOCulture Age at Star-t of Tesl ays cid in:usi be 3 to 7 days old)

Notes:

Tes
: Date / Time Test Start: U3OI

Started c.e)

Prccedure for sample Filtration Through Pieconditioned 0.45 pm membrane

" For reference test, record pH of top conceniration before use for serles dilutions
Notes:

remedia! measures taken? Y

co
C{)

JA
Date/Tlme ReceiveC \qe)O Sampie Description. ClOudq U4f.)kr_._)

lniilai ii Oc;:,:::,;e is i\'!--i

Any unusual appearance or
in test?

treatment ol
ves,G/

known-age culture, before its use
(Circle one) .fQ.Health Criteria

f+" (Circle one)Axenic culture? cttr

Daie / Time Test End
Finished

pH of raw sample
(after filtration). b?- pH adjustment pH of well DO at T=0 h blp pH of well D7 atT=72 h 6 q

Type of nutrient spike:
(Circle one)

Regular (For references and non-mining test)
NUT Lot #

Metalmining
NUT Lot #

^/uT 
llaL

Min max Temps for Days 0 to 3 (Mean Temp + Standard Deviation) Lt, .lt D e- 'c
Day 1 DaV 2% plate rotation (lnitiat) AM d) PMP AM gL) PMfr

Liqhts ON (lnitial) AM C,U ipu 6P AM PM dO

Condensation

Growth VE
Were there any
from methods?

other method variations or deviations lf yes, describe further:

Anything unusual about the test?

roblems encountered? Yes/
o)

Y:\\lasters',\,IAsTERS BINDERiI5. Raphidoceiis Siiicr.:iLiir F..-icri,:i,.usiis SubcapirataT:stBcnchSheet Februur;- l0]l Ri I Dcc



Pollutech EnviroQuatics Lirnited
Raphidoce/is subea Bitala {aka Pseudokirchneriefia subcapitata)

72-Hour Groyrth lnhibition Test
2tiZ

, Sampie #: 1;Th CJ=raC.! Sampie Name W-l t--^ffLus\ | I l

Reference D

Pl-=lri
Daie test statedfirot

Rei:i=nce Chenrica!
Baich # trlzo1 7t

fuleiho'J of Analysis
[\JYk b<*i r,i(y tn i

7l t.t,y lr; ' o 
7 a,rl t

' lt
Aigaa Lot #

a
/'-ll\lcr\JlV 2'\ /

(-

LL Qr

h! 5 6',
{
\ )3/Qi

(e fi rl)72-hour lC25 Hisiciic Geometric
tvlean lc25

it ,i:
li i? D1 i D' ,.4* I rT u

Statistic Resultt Method of Calculation2
72-hour lC25
(95% C.r.)3

o/o vlv
For cellyield

)go otU inrns
N o lr'Pt"t/-l ytfr4
il/'V./-f ,,c? .'Yt *.;b4
L^A'!h,{^l ln, L

72-hour lC25
(95% C.t.)3

Vo vlv
For cellyield

lf calculated without outliers

lLtt 1l-(' /a' ?{2w
/ it i tn pt'qsA' "'

Nu Outliers Present

Test for Outliers
outliers present, indicate Concentration/Rep

aw(
I

lf

10. / ci

Grubbs' Test for Residual
Outlier

F7
Uln

No gr-owth stimulatron in test. Analysis not completed

No statisticaliy significant gr"owth stimulation
Test for Statistically Significant

Growth Stimulation
stically signifi cant g rowth stimulation

lo rotl :l,c1?Jti gD ql

ese concenirations
unnett's

vlnitia

Williams'or
Multiple

1)Results relate only to the sample tesied.
2) Tidepooi Scientific Software O 2001-2007. Comprehensive Environmenral Toxicity lnformation System - CETIS v. 1 9.6 7
3) Empirical 95% Confidence lntervai

Weighting techniques applied to the data? Yes/

I0lt,R I 2.l.roc

Ar:y cutiiers and justification for therr remo,ral? G)*o
! . \[::iei-;!-\IASTERS BINDERr.l5. Raphidoce iis Subcaaiiiir:i 5.:r:rir!cc:ir: S.,Vi:"t* Tcst Bencn Sheet Febr,;an



Pollutech EnviroQuatics Limitecl
Rnpltittocelis s ubcapituta (uka Ps ueclokirchnerieIIu s ubcupitotu)

7}-Hour Growth Inhibition Test - Continued
72-Hour ntitative Observations of Controls

Sarnple Narne: 6Dt- I - t',+4 sanple Nunrber: Tlbo.A: jZloQ Date't esr Start: 06 . O

f lo? zro

7,/

Y:\Masters\MASTERS BINDER\1 5. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet Controls February 2021 f\1 .2 doc
i'

weu*Dlt
2")5(
1t<J
?.tcJ
t7cr

U

wril * Dlo

2t
at ._

L'

4t
z(

6

wett # DiJ

2g
st
44,-J

'LO

5,

well# 'N
.a.-/t
2,7
4i{t

2L

5

well # Dt
2{
1L

3t
?,\

a

well # &
2;
2'4

2q

LI

o

werl# D3

QS

TE

L8

2z

6

weil # DZ

2;
Zq

2I

sq

U

Cell count per

0.I prl or
0.004 pl

I

1

-)

4

5

ln itials

Controls are invalicl il'cell increase is < l6

Controls are invalid if coellicient of variation is > 20

Controls are invalid if there is a trend detected by the Mann-Kendall test

Cell increase lbr <;ontrols : %7
Coefficient of variation among controls : f, -9
Result ot'Mann-Kendall test fbr trend : hc lvon"r



Page of

Raphidocelis s ubcapitata (tko Pseudokirchneriella subcapitata)
Growth Inhibition Test 72-Hour uantitative Observations of Test Concentrations

SampleNumber: ETLO'tl>T?l*out"TestSrart: C6 .c,s. ?.1L- l-Sample Name

Y:\Masters\MASTERS BINDER\'t 5. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet Februa rv 2}2j.itt.?.doc' -.:

Theoretical Test Concentration: lW- l t lV Actual Test Concentration to Dll / /t/
Cellcount per

0.1 pl or 0.004 pl wellti'b? wettt ('Z
C.J

\\'ell # | L- Well#
Average Cell Yield
(+Standard Deviation)
q{,1 065{J 6?qL)I t4q 5t 5j

2 '4[ 5+ |A /iD
Coefficient of Variation of
CellYield

IJ 1t {,\ 7r:
4 (r+ r-L. qq Average % Inhibition (-ve

number : enhancement)

-tt/ Cttll'
Il(.1. ri I

5

Initials U 6 al 4
Lr'

Theoretical Test Concenrration: ll\ bT'l ll/ Actual Test Concentration : hl. 'tzct I .tr,
Cell count per

0.I pl or 0.004 ul w"n* il3 welt # 6 w"lt# TL Well #
Average Cell Yield
(+Standard Deviation)

qQ W 1* /\ 5t+I 5Y qL Q8
2 2q 9e tlLI .5

Coefficient of Variation of
Cell Yield

qJ LtL \'o 4o
4 56 qI 6T Average % Inhibition (-ve

number: enhancement)

-?l \q5

Initials o o €t
Ia
U

TheoreticalTestConcentration: lt ll I /l/ Actual Test Concentration | 11 ircf 'l "/u
Cell count per

0.1 pl or 0.004 pl werl# 8q well# C'l wen# ?7 Well #
Average Cell Yield
(+Standard Deviation)

L%,ttb {t }{,DsI 2l 36 h6
z 2E 9o t? tl)[

Coefficient of Variation of
CellYield

/)1
J 5t 2t Ltt
4 )1 'tq qt Average % Inhibition (-ve

number: enhancement)

- ?-l ffi.q
5

Initials 6 U
.z
L' lJ



Raphittocelis s ubcapit$ta {$k{, Fseertlol.ircje $ erie!!a subcapitat*i
Gr*wtlt Iuhibition Tesr 72-FI our uaniitative OL'rervati*ns of Test Concentrations

>ji-:i-,i; \,ij:i,. fti- t - ell Sari.-ipie Nurxber. 8+

Y ilVasiers'rillAsT=-S i:titrEF'.'": -Eprrcccei,s s.rcceFiietaicrcwil :r'rt':rbiiicn iesi Bench Sh€-si -,-cr!a-/ 2c:: Fi ? dcc

Tli;a-:i=i.ia:i-t: T;s: i;i:;erir:r;,:':-;. T - ]DQ 'l /!y A:1.,2,: T;;r l+i:e:-, iivi-1,..y1 n',111 I t|'t
r-r1:,-.--.--t --.! !r: 11.'-r; : ;;v!

i 1 , L,r i; iri;i ;i Iu
2r' t\'vl =1i 

* !i ,-ii q
( .r.! \\ I\

'tl ,'] ta/L ,,Jul

Ar erage Celi Yisid
i-S:a:iJari Del iaf i,--c i

216 cte iJ. 79x\
1,t,ix x(- lw

r'l4l

)t -'c l-. 
",|/

Cleffr;i.-lit -.f Variati;r': oi
t-ail Vi:l i

1r
o

'; .
>t 4ri

,/Y Li =la:: 
?; Ii:hiliiic,r: i-r:

n'r:r: ber : enhansenlenti

-) T'J
q /'j .a- 4

o

Th+i>r-:li:al Test C,:,n:en:rat!rr:. I . ZZr3 I, lt/ A:t,.ial fsti C,_1:i;entrat,:tn. I iZt f ul,l

ii. i i cr C.00-l

C;i; ;:r;,;i per

!1'eit # hb (LWell#
i- ,t
FI+\i,'eli # 1i,'=il #

n^
tlr

1t
L(c L

Ar erase Ce li \.ieid
i -tStpndarj Der iation)ttq t,t+ (t i(I

?_\
1.?t\ I

L

J {'t\ 2(
,1 1ttvl

Coefircient of Variation of

(
Cel! Yieid

4
7V

1,-,t b\
)

Average % Inhibition (-ve
nurnber : enhancement)

-1 o(1

lnitials o/ ti 1; o

Theoreiica! Iest Conceniraiion: 0 LtlZ /. "l,t 
ActuaiTestCcncenrration: 0 .'b71, I. vtt'

0.1 or 0.10{
Cell count per n-tti{Weii# wettt (T t-)

Well # \ / Weil#

au ,1.'- Z1

Average Ceil Yield
i-Standard Deviation)

2flqn (J 'iq(z
2

I I

) ;iLl
n: 

,.]ix-:) ;t
Coeificient of Variation of
Ceil Yield

It
,l-+ ai /-.'/

)

Ar':rag: -04 Inhibition i-r, e

number = enhancement)

-8 c 6L
trnitials i';,/ rle/



Page oi-

Rop h ido cel is s t tb c*p it atu
Growth Inhibition Test 72-Hour

{uka Pse udokirchneriells s ubcopitnta)
uantitative Obseryations of Test Concentrations

Sample Narne: ED-t - i - Samole Number: STLC'*')/l*Dur" Test Srarr: CL "c,> Zl

Y- \[rlastersitulAsTERS BlliDER\'t 5. Raphidocelis subcapitata\,Grovrrrh inhibit!cn Test Bench Sheet Februa ry za21.Rt 3.doc' .-1

Theoreticai Test Concenrration: 0 i 11'1 U,, A;tual Te;t Concenfration: 0 . iLi 'f tl,t
Cell count per

0.1 pL! or 0.004 pl went bB \!'eli* Lf \\'eli# Fd Weli#
Average Cell Yield
(+Standard Dev iation)

21(, Lf,7 tf 2t t'"tI
t) .)

?_>
n1/-t 11 4LJ

2 ,ZT Jt
'el Z3 Coefficient of Variation oi

Cell Yield .,
b

-J 3t 2t 7.1
->L

4 7'.)>5
4,15j 4.']5j Average % Inhibitioc i-v:

number = enlran;emer,t i

-5 ' 3"o
Initials lJ c o 4

U

Theoreiical Test Concentraticn Actua! Test Concenlration

Cell count per
0.1 pl or 0.004 ul Well # Well # Well # Well #

Average Cell Yield
(+Standard Deviation)

I

2 Coefficient of Variation of
Cell Yield

J

4 Average % Inhibition (-ve
number: enhancement)

)

Initials

Theoretical Test Concenffation: Actual Test Concentration:

Cell count per
0.1 plor 0.004 ul Well # Well # Well # Well #

Average Cell Yield
(+Standard Deviation)

1

2 Coefficient of Variation of
CellYield

J

4 Average % Inhibition (-ve
number: enhancement)

5

lnitials



Ce rtifi c ate of A natysts

CHRONIC TOXICITY BIOASSAY REPORT
Lemna minorT-Day Growth lnhibition Test

CLIENT:
ALS Environmental, 1081 Barton Street, Thunder Bay, ON P7B 5N3

Sample
Name

Sample
Number

Date
Collected

(M/D/Y)

Date
Received
(M/D/Y)

Date
Tested
(M/D/Y)

Frond Number
7-day lC25 % Volumel

(95% Confidence Limits)

Dry weight
7-day lC25 % Volumel

(95% Confidence Limits)

Method
Deviations

EDLl-Effluent
(12595461 -1 )

8730-00321 04 June 1,

202'l
June 3,

2021
June 4,

2021
>97% Volume2
(Not applicable)

>97% Volume2
(Not applicable)

No

Results relate only to the sample tested.
Highest concentration tested, based on test method

TEST PROTOCOLS:

Environment Canada, "Biological Test Method: Test for Measuring the lnhibition of Growth Using the Freshwater Macrophyte, Lemna
minof', Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/37, Second Edition, January 2007. (Pollutech Test Method
LM-Gr-Rs.14)

TESTING PERFORMED BY:

Lemna mrnorBioassay

L

2.

C. D'Andrea / E. Pasiak / K. Kramer

Pollutech EnviroQuatics Limited, TO4Mara St., Suite 122,Poinl Edward, Ontario, N7V 1X4
This laboratory is accredited by the Canadian Association for Laboratory Accreditation lnc. (CALA).
All of the tests included in this report are within the scope of this laboratory.

REFERENCE/HEALTH DATA:

TESTING FAGILIW:

CALA
*-offf. nrzzs

Reference test conducted under the same experimental conditions with same species, clone, and test medium as test: Yes
Test Method Deviations: None

Lemna minor

Date Reference Test lnitiated: 0512212021 Reference Chemical: KCI
Frond lncrease lC25: 2.65 glL 95% Confidence Limits: 1.56; 3.49 g/L
Historic Geometric Mean lC25: 2.00 g/L Historic Warning Limits (t 2 Standard Deviationsl: 1.23;3.25 gtL

TEST.SPECIFIC INFORMATION :

Type and Quantity of Chemicals Added to
Control/Dilution Water and to Test Sample
Before Start of Test:

Substance
NaNOg
NaHCOg
IQHPO+
KCt

Substance
CaClz2HzO
MgClz 6HzO
FeClg 6HzO
MgSOa THzO

Substance
HgBOg
NazMoO+ 2HzO
ZnClz
CoClz 6HzO
CuClz2HzO

mg/l
1.86
0.0726
0.00003
0.00001
0.00001

mg/l
255
150
10.4
'10.1

mg/l
44.1
121.7
1.6
'147

Test Vessel Size, Shape, Material: 30Gml cylindrical glass tumblers
Design and Description if Specialized Procedure: None

TEST RESULTS APPROVED BY:

Date: OUla3l 2l
R e son, B.Sc. (Hon.)

Laboratory Manager

e
lutech

m
p69

nviroquatics limited



Pollutech EnviroQuatics Limited
Lemna minorT-Dav Growth lnhibition Test Bench Sheet Page 1 of 3

r est Material

Test O

Health Criteria

Test Conditions and Procedures

Any problems encountered? yes /
ny remedial measures taken? yes /

7+tot-tClient Name/Location L_t
Sample #: Sample Name. EDU.
Collection Method fct Collected By ta\-
Date/Tirne Collected Arrival Temperature (meteriprobe).?t ooc (q+ )
Date/Time Received Sample Description

Collection Point Description Sqmple Type
{Effluent r Chemical : Other:

Transportation e a

lnitial if Objective is Met

Species (clone #) Lemna minor L. (8434)

Source Pollutech Plant Culture Unit (from CpCC, # 490) C\C
Culture Age at Start of Test l\) days old, acclimated rs in fresh test solution

mAP c.t
Culture Medium Modified Hoagland's E+ medium, Lot # rnt\ a ta\

o

Any unusual appearance or tre
in test?

of the test culture before use O
Axenic culture? o

test fronds increase > 8-fold days

HT 3 at finish
ASt
afn

tn
start
3\

fronds at n each hea Ith
n HTn1HT

Date / Time Test Start: CXol}}AT 9TTF-
Started By: Re-

Date / Time Test End: C^oll -&
Finished

Test T or Static Renewal circle oneno renewa
nutes, Rate:
h airline tubi

e: Time
th

Pre-Aeration of mpl

and a ASS

bubbles / minute,
Method: Filtered air is

with deionized municipalwater) or
controthrou h-0.2

Type and Source of Co
Receivi water

/ Dilution Water:

circle one), with
Sample be)

?
Before Dilution

pH Adjustment: n\)
Number of Reps

lf yes, describe further:

Anything unusual about the test? yes /

{n,

o Randomization Template: h

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet Feb 201g'dt.Z.Oo"



Pol lutech EnviroQuatics Limited
Lemna minorT-Day Growth lnhibition Test Bench Sheet Page 2 of 3

Sample #. l1-ei L\l3a\
Test Variables, Observations, and Measurements

Te tures of a re resentative H h, Medium Low and Control Test Vessel

Measurements of tn resentative H Medium Low and Control Test Vessels at Test Start & End

onductivityr Reading of Representative Test Concentrations and Control Test Vessel at Test Start -orrected To 25oC. For Reference Test On

Measurement of ht at Least Once Durin the Test

Any changes in appearan
lf yes, describe further:

9e of test solution during preparation or during the test:

fttfl,
No

Sample Name:
ED*- ;6r.=cr1\oi-

Temp. Range
25t2oC Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Control L€.q 7x.s Lb .t 26 -O ']r ,\L6. \J tL, o 'l-S .z 2s.u
Low 7'5.1 L<.s 76 iL"o 7o -c, 26c ?-s a zs. Y

Medium ,t\c Lr Ls.8 ?6. I 'u.o '16 
o LLC L5.1 23.t

High tto'.-,.) L<.8 71" I 'I[ .0 26- o DI-t ZS,1 LS .t
lnitials w K'tc U ,fl o f'v\-v KK ,<

meter/probe ,l tl l4 Ll\ t4\ L'l\ qq YI v9
Mean Test Temperature (average of 24h high / low tem 2r L ' c I

ocperatures):

Control Low Medium High lnitials pH meter/probeDay 0 3,7 ?,4 3.\) -+1- qo f5*
Cqrtrol Low ca Medium High lnitials pH meteriprobeDay 7 1 .'? -6, lz'r -{} C\C

Day 0 Control glL g/L gtL g1L gtL lnitials Conductivity
meter/probe

(pmohs)

IDate (day of Test): AL 'll
Acceptable Light Fluence Range: 4000 to 5600 lux

Photoperiod: Continuous Lumination

Light Measurement: 5 points (light metre #): q lnitials:

CD OLt e lov Mean Light Measurement

t15o/o Variation of Mean l' ?ro^ tD Not Acceptable (circle one)

Reference Data
Reference

Date rond Increase or Dry Weights (circle one)

lc25
(giL)

95%Ct
(g/L)

Historic lC25
(g/L)

Historic 95% C.l
(g/L)

1_ 6q [.56, \ Uq l.oo I l], 'tL5

Y:\tulasters\MAsTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet Feb 2018 kt,Z Ao"



Pollutech EnviroQuatics Limited
Lemna minorT-Day Growth lnhibition Test Bench Sheet Page 3 of 3

Sample #:
A2.t}JZ>Dt

Val Criterion:

Test Results Summa

c

SD = Standard Deviation , CV = Coefficient of Variation

Weighting techniques applied to the data?

Any outliers and justification for their removal?

"= concentrations with significant stimulation-are.{tdicated by -. Growth stimulation is determined by statistical comparison with control
growth by pairuvise comparison using [unneft'sbr Williams' Multiple Comparison Test.

Stimulation calculation completed Not applicable (no stimulation)(Circle one)

Test E and Calculations:

1) Results relate only to the sample tested
2) Tidepool Scientific Softrryare. A2O01-2007. Comprehensive Environmental Toxicity Information System CETISv 1.8.1.2
3) Empirical 95% Confidence lnterval
\ Outliers detected using Grubbs' Test for Residual Outlier

Yes / N{]
No

l)
br

$
ryql

Samole Name.'il--r L_-g5q=+*oi t

Number of Fronds in ControlVessels
(do not subtract 6 starting fronds)

Mean Number of Fronds (Must be >48
for test to be valid)

The mean number of
fronds in the controls must
have increased to >8-times
original number.

o6q
6t

B c
148

D,-,,L q6.i

lnitialsppearance of Fronds in Each Vessel at Day 0
2 plants, 3 fronds each in each vessel, dark green and healthy

Number and A

Number and Appearance of Fronds in Each Vessel alDay 7.. See Observation Sheets

increase in frond number in control at test end, CV qD 7 f rs) rqe
Mean (SD) of

M o/o sti lation of F ds Num be tn Each Treatm ent:ean mu ron I
Control

6ivstL D -L-? ? Dz9 D 9) 3t qr 7l ql
Stimulation

% -8 q6 -lt.14 \ -tq \' -Z Lrl - S 'Lt( iq qt -l( t<t
Mean % Stimulation for Dry Weiqht of Fronds in Each Treatment

0 . o9+ u. z9 n ot+ )r 11 ] 7r ?7

Stimulation
nYa -|L,.]t -/o'9t -12 sl -L,)1 - Ll. O'l 6qt - 7.tz

Statistic Resultsr Method of Calculationz
Frond lncrease

rc25 (95% C.t.)3 (n in)7w I I Ou.,no rl fudrl

rc25 (95% C.t.)3
lf calculated without outliera

tL\l't - la'ncu 'a'n/ afo (>

Drv Weights

rc25 (95% C.t.)s fY'c utonht4La4 4014

wodth h,ntld Iil
,Tt t o-

rc25 (95% C.t.)3
lf calculated without outliera v( trl - k'rint' I',+ ttf ol-'xh''^'

Y:\Masters\MASTERS BINDER\.14. Lemna min mna mrn Test Bench Sheet Feb 20f8.R1.2 doc



Client AtI- rb
site gOL - | - €l,lh^c"l Sampre nuntber Ein'cJ! Ll

Out Oven DateiTimei'C
0t:

l4
1tl LJ ft:oo

Lenmu minor W hts

c\
ln Oven Date,Timei 'C, p6 tf Ll i5 -co CL" l-oo

Conc

','| .;t",
Control

Mean
Weight (rng)

(SD)

COL
t() 6J

)
{\
U

0

cq\

1\

t\

Lt.'Lt

ti)

\ LtT

l0
(')
o

I
tr

o
N
o

c)
o)

a
!
c')'d

E
o
E
0)
J
o

E
o
E
c)
J
+
t.
uJoz
m
o
E
I.JJ

Fa

o
0)
o
G

<..

\

{)

D

1-

Initials

q\

Rep Frorrd

Increas;
Mean

lncrease
(SD)

Final Pan

Weight (g)
Initial Pan
Weight (g)

Weighl
(mg)

A 58
i/'\ \ry
t1

,
7

D'+Ti.33 T3TT. {! q .a;
DD ,; g,-4v,?4V 0 1i,ooo , ll
C qL ai,]] p2 C +Lrn1 \hc
D 1,6 O,++tolO q ,Eq
A q\

I te

i\
f
[t)

h,t4fi7e, nL 4il
hD qt '>FL,.lQ& 01?iao q5L
C '5q n4-{+qo )n
D LI l, +alC)5 L Q ,jg
A q?

' l,),,

n]?lq e l- 1.,i(
B \c 0

4) h9q
C {7u 9. +r.f,cte q.{"Lt
D LrL o]+o)p ,. +'{,
A lr+

q?, t
Ib o)

n,1+\r}f Q 'ti qtq
{c5)

B Ll'L A,Jr+?)Q e\t
C Uo O 1++q? 0- ?+ DLa 4lJ
D LtL c,lbqba c 16 55E tz o1
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Sample name

Frond Data
Conc (real o/o vlv)

:EDU;,rl,lEftuent Date started ,,00,':0A.i2l,,t,...

Number of fronds per rep at test start
2 plants, 3 fronds each =

Control
0

sample * ::8,?g0i003z t o+
Validity Criterion: Average of Fronds in Gontrols

56.3 (must be >48)

For Data Transfer to CETIS0.097 0.29 0.97 3.1 9.7 31 97

220 208 254Total Fronds 225 207 195
lncrease in Frond Number = Total # Fronds - 6 Startin Fronds

5.05
5.77
4.40
4.85

5.017
0.6

11.4

4.277
0.5

12.7

4.470
0.6

14.2

-10.9f

..' 4.390 .,"' 4.812
0.3
6.4

4.09

5.295
1.1

21.2

5.53

192

4.625
0.5

1 1.9

-7.82

Total lncrease
Mean lncrease
SD lncrease
CV lncrease

% Stimulation

Weioht data
Conc (real %vlv)
FinalWeight (g)

Pan + Plant

lnitial Weight (g)
Pan Only

Plant Only (mg)

Mean Dry Weight
SD Dry Weight
CV Dry Weight

097 0.29 3.1 9.7
Control

0 1 .97

0.5
10.6

1.5
30.9

t..
-{*.. I

44
3B

46
40

168
42.0

3.7
8.7

-16.42

54
50
54
72

230
57.5

9.8
17.1

14.43

43
50
45
46

184
46.0

2.9
6.4

-8.46

48
43
36

69
196

49.0
14.2

29.0

-2.49

47
42
40
42

171
42.8

3.0
7.0

-14.93

52
40
40
42

174
43.5
5.7

13.2

-13.43

45
43
34
61

183
45.8
11.2
24.6

-8.96

5B

55
42
46

201
50.3
7.5

14.9

F rronqs roraf mass lar
1

2
3
4

58 0.77183
55 0.76577
42 0.77145
46 0.77610

0.76678
0.76000
0.76705
0.77125

1

2

3

4

45 0.77589
43 0.77642
34 0.77790
61 0.77105

0.77202
0.77190
0.77411
0.76612

0.77195
0.77367
0.76894
0.77002

0.76663
0.76933
0.76450
0.76624

1

2
3
4

52
40
40
42
47 0.77100
42 0.77302
40 0.77497
42 0.76962

0.76619
0.76911
0.77020
0.76555

1

2
3

4

48 0.76637
43 0.77172
36 0.77083
69 A.77727

0.76196
0.76765
0.76687
0.77012

0.76854
0.76951
0.76950
0.77638

0.76410
0.76432
0.76465
0.77161

1

2
3

4

43
50
45
46

9.7

0.76362
0.77541
0.77398
0.77392

1

2

3
4

54 0.76833
50 0.77997
54 0.77893
72 0.78088

31

0.76309
0.76810
0.76729
0.77316

1

2
3
4

44 0.76788
38 0.77260
46 0.77255
40 0.77711

97

"Q.76788" 0.77260
'9.77255' 0.77711
/.0.76309

1 0.76810

,0.76729
' 0.77316

4.79
4.50
5.26
3.95

154
3

7

77

0.77392

3

4.71
4.56
4.95
6.96

0.77161
76465

4.44
5.19
4.85

.". - 4.77

0.7772

77172
77083

76765
0.76687
4.7701

4.41
4.07

9.90
7.15

4.81
3.91
4.77
4.07

7693
0.76450
0.76624

5.32
4.34
4.44
3.78

0.7v411
0.7661

0.v71

3.87
4.52
3.79
4.93

% Stimulation -14 -12.51 -2.39
Y:\\Tox Data Calcs\Controlled Spreadsheet Templates\Lemna minor template R1.1 July 2016



Rep 4

Q:,:{-

t,"

Y

X

Y"

><-

>d

bservations

Rep 3

( tr *',*r \_/

V

><

X

X

><

x
><

\-

Rep 2

Lr 
'{'1

t/

x,

><

)<

X
x
\'-

Date Started:
Date Ended

\'1 -l \/ t,./
Rep 1

.5l

X

.Y

X

x
x
/

)<
l'41c1.'g

C,n"Euibrr

Concentration

Observations

Number of

Ghlorosis
(loss of pigment)

Necrosis
(localized dead tissue

on fronds, which
appears brown or

white)

Yellow fronds

Abnormally
sized fronds

Gibbosity
(humped or

swollen
anpearance)

Colony
Destruction
(single fronds)

Root
Destruction

Loss of
Buoyancy

Other
Observations

mulation (Hormesis) at this concentration? Fronds: yES /Growth Sti

hts. YES /Wei

Rep 4

ad

><

X

X

x
X

,k

X

X

Sample number: )+=,f .CD 3a)$l
Glient:
Site;

Obseruations

Rep 3

q3
><

X.

>(

X

X

X

X
x

Rep 2

tp\

)<

><

x
X
X

X

X
X

Rep 1

b.l
X

x

X

X

X

X
x
X

filg=o an
'6ol}o,n

Concentration

Observations

Number of

Chlorosis
(loss of pigment)

Necrosis
(localized dead tissue

on fronds, which
appears btown or

whitel

Yellow fronds

Abnormally
sized fronds

Gibbosity
(humped or

swollen
appearance)

Colony
Destruction
(single fronds)

Root
Destruction

Loss of
Buoyancy

Other
Observations

Growth Stimulation (Hormesis) ? Fronds: YES / NO
Weights: YES / NOt+tv

at this concentration

Lemna minor I 7 Observations

.-o lol
qri -r

t
@

O
N
-o
c)

LL
ac
o

-
q)
o
-oo
t-
on
C)g
E
$
c
E
c)
J
oc
c
oc
E
CJ
J
+
t
ul
c)z
co
0
E
trJ
F
U)

o
o)
o(!

LEGEND: X-not present {- affects < 25o/o of plants i{- affects 25-50% of plants {{i - affects > 50% of plants



Lemna minor r* 7 Observations
Client:
Site: Llrgct$;\.tr."t *" \ Sample number: ?T"€u cn3:tt(>l
Concentration Observations

(D ./

t
cn

c)(\
j')
0)

L!.
a
o
;:io
a
c)al)()

F..

fiI
l::l

c"r

!.
f:.
(t

F
(l)
-l
L.
oc
c
oc
E
C)
J
$

t
ul
C]

m
0
LY
u-l
t-"
U)

fi
C)

a
(l
E

Rep 4

3
X

v

Y

><'

X
Y

Rep 3

L1 ,k)

\.

X

X

X

><

Y
x
X

Rep 2

\+?

L,/'

><

L/

><

)<

><

X
X

Date Ended
bservations

Date Started:

Rep 1

?.5

',/

X

t/

X

X

X

x
X

Concentration:

Observations

Number of

Chlorosis
(loss of pigmentl

Necrosis
(locallzed dearl tissue

on fronds, which
appears brown or

Yellow fronds

Abnormally
sized fronds

Gibbosity
(humped or

swollen

wh

Colony
Destruction
(single fronds)

Root
Destruction

Loss of
Buoyancy

Other
Observations

on (Hormesis) at this concentration? FrondsGrowth Stimulati YES /
hts. YES /

Rep 4

qn

><

\<

X

X

><

><

Rep 3

LJb

X

)<

\<

X

.K

><

Rep 2

Ll b

)<

X

K
)<

><

x

Rep 1

c6

x

x

X

X
X

X

Observations

Number of

Chlorosis
(loss of pigment)

Necrosis
(localized dead tissue

on fronds, which
appears brown or

Yellow fronds

Abnormally
sized fronds

Gibbosity
(humped or

swollen

Colony
Destruction
(sinqle fronrls)

Root
Destruction

Loss of
Buoyancy

Other
Observations

(Hormesis) at this concentration? Fronds YES /
YES /

Growth {itimulation
V/eighls

LEGEND X-not present V- affects < 25'Yn of plants r/V- affects 2s-s}o/,of plants iV{ - affects > s0% of plants



Client:
Lemna minor t-- 7 Observations

$ite Sampte number: T+A) LL)34)\F)Concentration Observations

:e
og
c)

e
cc)

c)
N
l)
c)
u-
a
c
O
i:
fitI
n)
o
()
r-

$
(:l
(:)
c,,

i:
(tt
gl

t()
-J
o
5
E
o
cl
Eo
-J
+
e
uJ
r.l
?
0l
(n
ry
ul
i-
U)

5
a
.aJa
m

I
Rep 4

.>Q/

a/
)<

v'
><

X
\a

Y

Rep 3

X

X

X

.t/

><

-:l

)<

\(

hn

Rep 2

Dt

X

X

K
>(

X

X

X
{hta-

''4.Date Ended
bservations

ate Started:D

Rep 1

vc1

"/

K

v

X
X

K

X

X

c;rlgrt-

Goncentration

Observations

Number of

Chlorosis
(loss of pigment)

Necrosis
(localized dead tissue

on fronds, which
appears hrown or

Yellow fronds

Abnormally
sieed fronds

Gibbosity
(humped or

swollen
tan

Colony
Destruction
(slngle fronds)

Root
Destruction

Loss of
Buoyancy

Other
Observations

Growth Stimulation (H s concentration? Fronds yES /ormesis) at thi

hts YES /Wei

Rep 4

-75
><

)<

X

X
-,(

)(

Rep 3

q?

X

X

X

><

X

X
><

)-}.)

Rep 2

L+Y

X

X

><

/

K
K

UN

Rep I

eq

X
*'f

x
X

x
X

K
I r 9hl c,tl

Observations

Number of

Chlorosis
(loBs of pigmentl

Necrosis
(localized dead tissue

on fronds, which
appears brou/n or

Yellow fronds

Abnorrnally
sized fronds

Gibbosity
(humped or

swollen

Colony
Destruction
(single fronclsl

fa

Root
Destruction

Loss of
Buoyancy

Other
Observations

Growtlr Stimulation (l".lo concentration? Fronds: yES /rmesis) at this
hls: Y[$ /We

LEGEND X-not present V- affects < 2ln/n of plants vr/- affects 25-50o/n of prants vw - affects > iloo/nof prants



Client:
siG:---*

Lemna minor v- 7 Observations
$ample number: TTA) (X-i :51) \)-)

Concentration: Observations Concentration:

^(.)o'tt
(r,

t
m
(-)(\
g
C)
u-
a
C
o;,
fi'lr
q)
a()
()
t-,

flII
o
tr
$
c.I
0)
.J(
.g
E
o
E
c)
J
*
tr
LLI
cl

ib
a
tx
t-r.l

t"-.
t.t)

5
tn
()
a
m

r'
.t

Rep 4

qb

t'

><

,t/

><

f

><

)<
rY-\

rvations

Rep 3

5'a

X

7<

X

t/

K

)<

q)l)

K

Rep 2

q9

x

X

X

x
x

X
c,$5"-c,

Date Started
Date Ended

Rep I

>O

x

)<

/

f
x
X

\.:\: <r

Observations

Number of

Ghlorosis
(loss of plgment)

Necrosis
(locallzed dead tissue

on fronds, which
appears hrown 0r

Yellow fronds

Abnormally
sized fronds

Gibbosity
(humped or

swollen

Colony
Destruction
(singlo fronds)

Root
Destruction

Loss of
Buoyancy

Other
Observations

Growth Stimulation (Horm esis) at this concentration? Fronds yES /
Weights. YES /

/NO
/NO

Rep 4

+2

X'

>d

X

>(

X

X

Rep 3

q,

X

)<.

X.

K
X

><

X
()r\ L2'

Rep 2

5t.,

2<

\<

X
><

><

)<

X'

c*$5c--Q

Rep 1

k2(,

/

X

><

X

K

x
Y

iot:

Observations

Number of

Chlorosis
(loss of pigment)

Necrosis
(localized dead tissue

on frorrds, which
appears hrown or

Yellow fronds

Abnonnally
sized fronds

Gibbosity
(hunrped or

swnllen

Colony
Destruction
(sinqle fronds)

Root
Destruction

Loss of
Buoyancy

Other
Observations

Growth Stimulation (t-{ormesis) at thls concentratinn? Fronds
hls

LEGEND X-not present V- affects < 25'% of plants VV- affects 2s-so%of plants r/{{ - affects > sao/oof plants





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

04-OCT-21

Lab Work Order #: L2647105

Date Received:New Gold Inc. Rainy River Project

24 Marr Rd
Barwick  ON  P0W 1A0

ATTN: Garnet Cornell
FINAL   
04-NOV-21 12:07 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Christine Paradis
Project Manager

ADDRESS: 1081 Barton Street, Thunder Bay, ON P7B 5N3 Canada | Phone: +1 807 623 6463 | Fax: +1 807 623 7598

Client Phone: 807-234-8200

SUBLETHAL TOXICITYJob Reference: 
4500038941Project P.O. #: 

C of C Numbers:
Legal Site Desc: 
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L2647105 CONTD....

2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

SUBLETHAL TOXICITY

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
3

L2647105-1 SUBLETHAL TOXICITY- SED 2 DISCHARGE
Client on 04-OCT-21 @ 08:45Sampled By:
DischargeMatrix:

Miscellaneous
Special Request

Special Request

Special Request

Special Request

13-OCT-21

13-OCT-21

13-OCT-21

13-OCT-21

See Attached

See Attached

See Attached

See Attached

R5634929

R5634929

R5634929

R5634929



Reference Information

L2647105 CONTD....

3PAGE of

SUBLETHAL TOXICITY

Lemna minor 7-day growth toxicity test, based on the protocol "Biological Test Method: Test Method for Measuring the Inhibition of Growth Using the 
Freshwater Macrophyte, Lemna minor", Report EPS 1/RM/37, Second Edition (January 2007)

Fathead minnow 7-day test, according to the protocol "Biological Test Method: Test of Larval Growth and Survival Using Fathead Minnows", 
Environmental Protection Series, Ottawa, ON, Report EPS1/RM/22, Second Edition (February 2011).

Pseudokirchneriella subcapitata (formerly Selenastrum capricornutum) 72-hour growth toxicity test, based upon protocol "Biological Test Method: 
Growth Inhibition Test Using a Freshwater Alga" Report EPS1/RM/25, Second Edition (March 2007).

Ceriodaphnia dubia 3-brood toxicity test, accroding to protocol "Biological Test Method: Test of Reproduction and Survival Using the Cladoceran 
Ceriodaphnia dusbia", Environmental Protection Series, Ottawa, ON, Report EPS 1/RM/21, Second Edition (February 2007).

ALS Test Code Test Description Method Reference**

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

TB ALS ENVIRONMENTAL - THUNDER BAY, ONTARIO, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   

TOX-7DINHIB-LM-TB

TOX-GROWTH-FH-TB

TOX-INHIB-PS-TB

TOX-REPRO-CD-TB

Growth Inhibition using Lemma 
minor

7 Day Survival & Growth Fat Head 
Minnows

Growth Inhibition 
Pseudokirchneriella

Survival & reproduction 
(Ceriodaphnia)

Misc.

Misc.

Misc.

Misc.

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS
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Quality Control Report
Page 1 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 04-NOV-21Workorder: L2647105

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

2



Quality Control Report

Page 2 of

Report Date: 04-NOV-21Workorder: L2647105

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

2



p69 lutech
nviroquatics limited

October 29,2021

Christine Paradis
ALS Thunder Bay
1081 Barton St.
Thunder Bay, ON P7B 5N3

Dear Christine,

On October 6,2021, Pollutech EnviroQuatics Limited personnel received one water sample from
ALS Environmental, Thunder Bay Site Sublethal Toxicity - Sed 2 Discharge (L2647105-1). The
following toxicity tests were performed on this sample observing Environment Canada methods:

o Fathead minnow 7-day toxicity test, according to the protocol "Biological Test Method: Test of
Larval Growth and Survival Using Fathead Minnows", Second Edition, Environmental
Protection Series, Ottawa, ON. Report EPSI/RMl22,February 2011.

. Ceriodaphnia dubia 3-brood toxicity test, according to the protocol "Biological Test Method:
Test of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia", Second
Edition, Environmental Protection Series, Ottawa, ON. Report EPS 1/RM/21,2007.

. Freshwater alga 72-hour toxicity test, according to the protocol "Biological Test Method:
Growth lnhibition Test Using a Freshwater Alga", Second Edition, Environmental Protection
Series, Ottawa, ON. Report EPS 1/RM/25, March 2007.

o Lemna minor 7-day toxicity test, according to the protocol "Biological Test Method: Test for
Measuring the lnhibition of Growth Using the Freshwater Macrophyte, Lemna minof', Second
Edition, Method Development and Applications Section, Ottawa, ON., Report EPS 1lRMl37,
January 2007.

e

Table 1 Summary of Chronic Toxicity Results

1 - Results relate only to the sample tested
2 - Highest concentration tested, based on test method

bringing clarity to your environment
7O4 Mara Street, Suite 1 22, Point Edward, Ontario, Canada N7V 1X4 . T: 5't 9.339.8787 . F: 519.336.6965

Email: info@pollutechgroup.com . www.pollutechgroup.com

Sample Name
Samole #

Toxicity Test Endpoint Effect Resultl

Sublethal
Toxicity - Sed 2

Discharge
(L2647105-1)

#8730-0032112

Fathead Minnow 7-day LC50
(95% Confidence)

7-day lC25
(95% Confidence)

Survival

Biomass

>100% Volume
(Not Applicable)
>100o/o Volume
(Not Applicable)

Ceriodaphnia dubia 3-brood LC50
(95% Confidence)

3-brood lC25
(95% Confidence)

Survival

Reproduction

>100% Volume
(Not Applicable)
<0.137% Volume
(Not Applicable)

Raphidocelis
subcapitata

72-hour lC25
(95% Gonfidence)

Growth >90.91% Volume2
(Not applicable)

Lemna minor 7-day lC25 Frond Number
(95% Confidence)

7-day lC25 Dry Weight
(95% Confidence)

Growth

Growth

>97% Volume
(Not applicable)
>97% Volume2
(Not applicable)



ALS Environmental
October 29,2021
Page 2

Toxicitv Test Endpoint Descriptions

From the data obtained in toxicity tests the following endpoints can be determined

LC50 The estimated concentration which causes acute lethality to 50% of the test
organisms.

tc25 The estimated test sample concentration which causes a 25o/o impairment in a
quantitative biological function (r.e., the concentration estimated to cause a 25o/o
reduction in fathead minnow larvae biomass, 25o/o reduction in the number of
Ceriodaphnia dubia young produced).

Chronic Toxicitv Test Descriptions

Fathead Minnow Toxicity Test

The fathead minnow 7-day survival and growth toxicity test determine the effect of a sample on
the ability of fathead minnow larvae to survive and grow. This toxicity test utilizes 10, <24-hour
old larvae per replicate and exposes them to a dilution series of the test sample (i.e., 1O0o/o,5Oo/o,
25o/o, 12.5o/o,6.25o/o,3.13o/o, 1.560/o volume and a control). The endpoints of the toxicity test
determine the effect of the test sample on larval survival as well as groMh over the 7-day
exposure. Larval biomass is considered a sublethal endpoint which combines the effects on
mortality and growth. The procedure is a static replacement toxicity test where the larvae in each
replicate are exposed to a fresh sample volume each day. The toxicity test utilizes a minimum of
seven concentrations plus a control with 3 to 4 replicates per concentration. lf there is sufficient
mortality and/or impairment in growth an LC50 and/or lc25 is calculated.

Ceriodaphnia dubia Toxicity Test

The Ceriodaphnia dubia 3-brood survival and reproduction toxicity test determine the effect of a
sample on the ability of the C. dubia to survive and reproduce. This toxicity test is initiated by
introducing one, < 24- hour old offspring (neonate) per vessel. The neonates are exposed to a
dilution series of the test sample similar to the fathead minnow toxicity test. The toxicity test
procedure, like the fathead minnow toxicity test, is a static replacement toxicity test where the C.
dubia for each replicate is transferred to a fresh sample volume each day of the toxicity test. The
toxicity test utilizes a minimum of seven concentrations plus a control with ten replicates per
concentration. The endpoints of the toxicity test determine the effect of the test sample on survival
and reproduction. C. dubia reproduction is considered a chronic endpoint. During the exposure,
the C. dubia matures and produces three broods of offspring. The number of offspring per
replicate for each test concentration is tabulated at the end of the test period. lf there is sufficient
mortality and/or impairment in reproduction an LC50 and/or 1C25 is calculated.

psllutech
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Raphidocelis subcapitafa (previously Pseudokirchneriella subcapitata) Toxicity Test

The Raphidocelis subcapitata 72-hour growth inhibition test is performed to determine the
capacity of a sample to inhibit the growth of algal cells. P. subcapitafa cells are introduced into
the test in the form of an inoculum, in which the algae are 3 to 7 days old and at a concentration
of 10,000 cells/mL. The test is comprised of at least 10 concentrations, of 3 to 4 replicates each,
diluted by a factor of 0.33 (i.e., 100o/o,33o/o, 11o/o,3.7Yo etc.). The set of controls includes 10
replicates. lnto each replicate of the test, 2200 algal cells are placed. The actual concentrations
are diluted by a factor of 0.9091 because of the addition of a nutrient spike (enrichment medium)
and the preparation of the inoculum. After 72 hours in an incubation area, the cells in each
replicate are counted, and the growth of the algae exposed to the sample is compared with growth
of the controls. An lC25 is calculated to reveal if the sample caused any inhibition in the growth
of the algal cells.

Lemna minor T oxicity Test

The Lemna minorT-day growth inhibition test is performed to determine the capacity of a sample
to inhibit plant growth. Each leaf-like structure ol L. minor is called a frond. Three-fronded L.
minor plants, started 7 to 10 days previous, are placed, two plants to a replicate, into test
chambers. The test is comprised of at least 7 concentrations, of 4 replicates each, diluted half by
half (t.e., 100o/o, 5lo/o,25Vo etc.). The set of controls also includes 4 replicates. The actual
concentrations are diluted by a factor of 0.97 because of the addition of three nutrient stock
solutions (enrichment medium) to the sample prior to preparing the dilution series. After 7 days,
the individual fronds of the plants in each replicate are counted, and the plant dry weight
detennined. The growth of the fronds exposed to the sample is compared with that of the control
fronds, and an lC25 is calculated for both frond number and dry weight. This reveals if the sample
caused any inhibition in the growth of the L. minor.

The following pages contain detailed descriptions of your fathead minnow, Ceriodaphnia dubia,
Lemna minor, and Raphidocelis subcapifafa toxicity tests. Bench sheets of the chronic tests have
been attached for your review. Also attached is a graph of the impairment in growth/reproduction.
Additional information with regard to quality assurance/quality control procedures and results can
be made available if so desired.

lf there are any further details which you require, please do not hesitate to contact us.

Yours very truly,
Pollutech EnviroQuatics Limited

CDQr"d^g--
Ken Ferguson, B.Sc. (Hon.)
Senior Laboratory Leader

sl utech
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ALS Thunder Bay - Sublethal Toxicity - Sed 2 Discharge
(L2647105-1) - October 4, 2021
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Fathead Minnow Larval Survival and Growth Studv

METHOD: Environment Canada, "BiologicalTest Method: Test of LarvalGrowth and Survival
Using Fathead Minnows", Second Edition, Environmental Protection Series, Ottawa, ON.
Report EPS 1/RM/22, February 2011. Pollutech Test Method FH-GS-R14.7.

Test Material

Company:

Sample Type:

Date/Time Sampled

Date/Time Test
Started:
Description:

Sample #:

Transport:

Gollected By:

Storage:

Gontainer:

N/A - Not Available

ALS Environmental, Thunder Bay Site

N/A Source: Sublethal Toxicity - Sed 2
Discharge (L2647 1 05-1)

October 4,2021; Dateffime Received: October 6,2021;
08:45 14:00
October 6,2021; Date Test Finished: October 13,2021
15:50
Clear, light yellow Days Sample Used: Days 0 to 6

8730-0032112 Sample Collection: Grab

Air/Road ArrivalTemp.: 19.5'C

N/A

4 + 2"C ln dark, no headspace

Polyethylene pails lined with polyethylene bags

Test Orqanisms

Species: Fathead Minnow (Pimephales promelas)

Source: Pollutech Fathead Minnow Culture Unit (A.B.S. lnc., Colorado)

Gulture Temp.: 22to 26'C Life Stage: <24-hour old larvae

Culture Mortality Within 7 Days of Egg Collection: Oo/o

Control and Dilution Water

Water Source: Dechlorinated municipal drinking water

Type and Quantity of Chemicals Used: none

Page 1 of4
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Fathead Minnow Larval Surviv and Growth Studv - Continued

Test Conditions

Sample #: 8730-0032112 Source: SublethalToxicity - Sed 2 Discharge (12647105-1)

Test Vof ume: 533 ml/rep Temp.: 25 + I "C

# Organisms/rep.: 10 Depth of solution in test vessels: 7.9 cm

Unusual Behaviour During Test: No, see bench sheets

Reps/conc.: 3 reps/7 conc. plus a control

Pre-aerated: Yes, 100% Sample, days 1 to 5

Duration of Pre-aeration: <20 minutes Aeration During Test: No

Rate and Procedure of Pre-aeration: Filtered air is dispensed through airline tubing and
a disposable glass pipette; the rate should not exceed 100 bubbles per minute.

Test Facilities and Apparatus

Testing Laboratory: Pollutech EnviroQuatics Limited, 704 Mara St.,
Suite 122, Point Edward, Ontario, N7V 1X4

Testine
Accreditotion t'to. A1 225

Test Performed By:

Test Vessels:

Conditions for Test Validitv

This laboratory is accredited by the Canadian
Association for Laboratory Accreditation lnc.
(CALA). The test included in this report is within
the scope of this laboratory.

E. Pasiak / C. D'Andrea / K. Kramer

1-L polypropylene cylinders

Acceptable (3.3%)

Acceptable (612 pg)

CALA

Control Mortality and Atypical Behaviour is S 20%:

Average Weight of Controls is l 250 pg:

s lutechPage 2 of 4 p
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Fathead Minnow Larval and Growth Studv - Continued

Test Results

Sample #: 8730-0032112 Source: Sublethal Toxicity - Sed 2 Discharge (L2647105-1)

S.D. = Standard Deviation

Method of Analvsis

LC50 and lC25

Tidepool Scientific Software. @201 9. Comprehensive Environmental Toxicity
lnformation System - CETIS v1.9.6.7.

Endpoints Rep

Concentrations (% Volume)

Control 1.56 3.13 6.25 12.50 25.00 50.00 100.00

Mortality Data
Larvae % Mortality

Mean % Mortality
S.D.

1

2

3

0

0

10

3.3
5.8

20
10

10

13.3

5.8

20
0

0

6.7
11.5

0

0

10

3.3
5.8

0

10

20

10.0

10.0

10

0

10

6.7
5.8

20
10

0

10.0

10.0

0

20

10

10.0

10.0

Survival/Growth
Data

Mean Dry Biomass
(mg)

1

2

3

0.686
0.551
0.539

0.513
0.614
0.591

0.493
0.658
0.647

Q.577

0.546
0.596

0.652
0.613
0.583

0.706
0.624
0.666

0.591
0.649
0.796

0.719
0.546
0.654

% Effect (+ or -)

Mean Dry Biomass/
Concentration (mg)

s.D.

0.0

0.592
0.08

-3.3

0.573
0.05

1.2

0.599
0.09

-3.2

0.573
0.03

4.1

0.616
0.03

12.4

0.665
0.04

14.6

0.679
0.11

8.1

0.640
0.09

Page 3 of 4 psllutech
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Fathead Minnow Larval Survival and Growth Studv - Gontinued

Sample #: 8730-0032112 Source: Sublethal Toxicity - Sed 2 Discharge (L2647105-1)

Summarv of Test Results

1 - Results relate only to the sample tested
2 - Empirical 95% Confidence lnterval

Test Method Deviation: None

Outliers and Justification for Their Removal: None

7-Dav Reference Toxicant Results

Reference test performed under same experimental conditions as test: Yes

Test Method Deviation None Reference Chemical: Phenol

Date Test Initiated: 10lOBl21 Reference Batch #: P2116

Method of Analysis: Trimmed Spearman-Karber q = 6.670/o

7-Day LC50 (95% Gonfidence Limits): 19.95 mg/L ( 16.39 mg/L;24.30 mg/L)

Historic Geometric Mean LG50: 22.85 mg/L ( 14.58 mg/L;35.83 mg/L)
(Historic Warnlng Limits) (t 2 Standard Deviations)

sellutech

Endpoints Resultl Method of Calculation

Survival

7-day LC50
(Confidence I nterval)2

>100o/o Volume
(Not Applicable)

No dose response

Biomass
(Survival and Growth)

7-day lC25
(Confidence lnterval)2

>100o/o Volume
(Not Applicable)

No non-linear regression models fit
I CPI N-linear interpolation

Page 4 of 4
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Clien ,1

FATHEAD MINNOW BIOASSAY SUMMMARY SHEET

Samp te Name: 9;rb|lL,.a!, lox -

Cond ons for Test Validitu

Control Mortality and Atypicat Behaviour is s 2A%

Average Weight of Controls is > 250 prg

Summaru of Test Results

Pre-aeration V, Reason: 5, /r ) u\i

SURVIVAL

7-day LC50

95% Confidence lnterval2

)

= Results relate only to sample tested
= Estimated uncertainty

Are there any outliers present: yes /

Concentration(s) & Rep(s): -----

Sample #:
.a-.
6 i cyt --)et 7> i l lZ

Ad ?- D tsU, vt r'p

@NotAcceptabie
.1 a)-

l1

o/o

/' t1
l: l/

Acceptable ot Acceptable

Duration: 
( LD min Days {t'

2

Analysis Completed: lnitials V Oate

-esults Verified: lnitials 6C Date

!o t, LI

ENDPOINT RESULTl METHOD OF CALCULATION

\ roo % Volume

% VolumeN{q f)o ;ln;5o re) f ? tl|<

Survival / Growth Biomass

7-day lC25

95o/o Confi dence I nterva12

/.N
% Volume

lv //+ % Volume

i)tc ;oonLr DL,)4 .refl /nf o'^

lh.scLt,ls Lr,- nLTl h+
tQ tn - ,/a' mavf
a nl*pt-rL4t o^

'.i I
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Concentration 6t; 1 V I(,/

Fathead Minnow 7-dar-urowth Toxicity'l-est
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(
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Meter / Probe

D.O. /
.C

ol,,

6A

bh

bLt
lcFt

bt+
t"lt

Cond
(Frnlros)

6sz
65<

bqc
[^r+\
b>B

D.O
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Sample
r,r) Sample NameClie

Sample # l. Sample

,ate/Time Received
"JL ll - Cc Arrivat Temp

Sample Sample

100% Ha

FATHEAD MINNOW LARVAL WEIGHTS

lh,J.{- ax- Di -tdr 0'4'+,tL

eersonslmptinn NrA

Test lnformation
Date/Time StarteO lD Db L(

Date eggs ID

5: * rest started a <..
-t,a"

# i _\v,t-,v.

Swim bladder inflated;

Fathead Batch Vof colleciion l@no
Age of Larvae at start of test Water Bath Quadrant h
Average Temperature during

ls there any unusual appearance, behavior, or treatment of test organisms, before their use in the test? ves{6}Ici rcle one)

Conc. Rep
#of

Surviving
Larvae

Final Pan
Weight

(s)

lnitial Pan
Weight

(g)

Mean Dry
Biomass'/

Rep
(mq)

fulean Dry Biomass 1

Concentration
(mg)

Conti'ol

A lL) D 6{ iLt 0.1?4(L lt ru0
':1 ;

/l f)

i, f-ili_' > l(-B l,-, L n.t\?i; I t) ctSl'

i/l ffiL o bx\t? i'r t Luli,,' . ) ' i

t;6
A ) 61218 n 667 AS l" ':l >

,) --+'-t ) lJB "1 0 &958 h l'r:2.14 4 f) t^liu
v ',)t I

rl 0 6\1sL n i.a\A I 0 i,li

! '1

A ) 61a oX d.r?\t{ 9 t) Lt')1,

I+)iB IU 0 6Xr( oio o. sa\{z 0
/ -.-t:'>'t

c IL\ o .6s 6L{ n Aa97*t
/\1_1U {rLl+

t-b2)

A
li_, 0 61q53 6 /.,A\7 L D t11

I
-1)'= 1)B iL) 0 5[]tZ n LAI l,l' D '-l4b

c t\ D r176C o. b7l ha 0 9rl t,

i L-5

A i'-) 0 615q5+ h,AAq05 D 6qL
l) 6lLB ii 0 67 6L7 o h70tb

- r4
[) b 15

c T
') 0 5t 971 a. 6q114 0 r,8,5

L5
A q 0 6{'nq o batr2\ bt fvb

r. t ' i-li i; 5
v 'J' rB lr )

I !,', 0 610kq 0.6 bL'tz1 U Li\
c q D 6*8lq o l-,rl 4 q) 0 66(

Sc

A
,1(./
i\ O 6Y9L; 0.617 3 Ll Lr qql

'Dl \B ."f\ t) 6+1L; n b+6+L 0 bL1 
q

c iU D 6X Lto o.6+Ll t "l a 1tr;

lO L)

A ir)t- 0 6+016 o hk't<+ u) 1/?
1j e '-lvB

-i. 0 6{i{t o b16\5 () *r t
c '\ D 51q tq o b+765 U. bbY

lnitials h € (t {

"Biomass is the total dry weight of fish surviving per rep divided by the number of larvae that were placed in
that vessel at the start of the test (typically l0larvae). 1
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Sample # Bn3o-oo3zit2

SD: Standard Deviation
CV: Coefficient of Variation

Validity Criteria: Mean Dry Larva Mass
Sample Name Sublethal Tox-sed 2 Dis< _z- for Controls (must be >250ug) 612

CV Mass
11.18418

3.1 35255

3.378982

1Q.11341

5.637518

11.56729

5.206637

3.326788

Biomass
SD (mq)
0.081627

0.052937

0.092251

o.025239

0.034598

0.041004

0.105671

0.087386

Mass SD
(mq)

0.068443

0.020694

0.02164

0.060182

0.038746

0.082839

0.039151

0.0236

Mean Dry
Biomass/
Conc (mq)

0.592

0.573

0.599

0.573

0.616

0.665

0.679

0.640

Mean Larva
Dry Mass/
Conc (mg)

0 612

0.660

0 640

0.595

0.687

0.716

0.752

0.709

Mean Dry
Biomass/
Rep (mq)

0.686
0.551
0.539
0.5'13
0.614
0.591
0.493
0.658
0.647
0.577
0.546
0.596
0.652
0.613
0.583
0.706
0.624
0.666
0.591
0.649
0.796
0.7'19
0.546
0.654

Mean Dry
Mass/Rep

(mq)
0.686
0.551
0.599
0.641
0.682
0.657
0.616
0.658
0.647
0.577
0.546
0.662
0.652
0.681
0.729
0.784
0.624
o.740
0.739
0.721
0.796
0.719
0.683
0.727

lnitial
Mass (q)
0.67452
0.67151
0.67317
0.66765
0.67744
0.67361
0.67415
0.67352
0.67978
0.66376
0.68166
0.67169
0.66905
0.67016
0.67746
0.67623
0.66425
0.68148
o.67734
0.67076
0.67414
0.66357
0.67635
o.6726'

Final
Mass (q)
0.68138
o 67702
0.67856
0.67278
0.68358
0.67952
0.67908
0.68010
0.68625
0.66953
0.68712
0.6776s
0.67557
0.67629
0.68329
0.68329
0.67049
0.68814
0.68325
0.67725
0 68210
0.67076

,0.68'181
0.679'19

#of
Larvae

Survivinq
10

10
O./

8
I
o

I
10
10
10

10 ./g/
10
o

8./
o

10 /
g\/
I
9
10 "/
10

I
9

# of Larvae
at Start

10
10
10

10

10
10

10
10
'10

'10

10
10
10
10
10

10

10
10

10
10
10

10

10

10

Concentration
7o volume
Control

1.56

3.13

6.25

12.5

25

50

100

ps,$[f,X]nch

{!(-J \C; l;' "-;1

10t14t2021 Y:\FHM Weights8730-00321 l2.xlsxExcel template with 3 reps



Ceriodaphnia dubia Survival and Reproduction Studv

METHOD: Environment Canada, "Biological Test Method: Test of Reproduction and Survival
Using the Cladoceran Ceriodaphnia dubia', Second Edition, Environmental Protection Series,
Ottawa, ON. Report EPS 1/RM/21,2007. Pollutech Test Method CD-RS-R12.11.

Test Material

Gompany:

Sample Type:

Dateffime Sampled:

Date Test Started:

Description:

Sample #:

Transport:

Collected By:

Storage:

Container:

Clear, light yellow Days Sample Used:

8730-0032112 Sample Collection:

Air/Road ArrivalTemp.:

N/A

4 t2"C ln dark, no headspace

Polyethylene pails lined with polyethylene bags

ALS Environmental, Thunder Bay Site

Effluent Source: Sublethal Toxicity - Sed 2
Discharge (L2647 1 05-1)

October 4,2021; Date/Time Received: October 6,2021;
08:45 14:00
October 6,2021 Date Test Finished: October 12,2021

Days 0 to 5

Grab

19.5"C

Test Oroanisms

Species: Ceriodaphnia dubia Culture Temp.: 25 + 1 "C

Source: Pollutech Culture (initiated from mass culture originating from OMOE,
Rexdale)

Parentage of All Organisms Originated from the Same Mass Gulture: Yes

Life Stage: Neonates are less than 24 hours old, and all broods used have hatched
within 12 hours of one another.

Ephippia Present in Culture Prior to Testing: No

Mean Brood Organism Mortality Within 7 Days of Testing: Oo/o

Mean Number of Surviving Young Produced Within First 3 Broods: 24.3

Mean Number of Surviving Young Produced Within 7 Days of Testing: 52.4

Number of Young Produced by Brood Organisms in 3rd/4th Brood: see bench sheet

Page 1 of4 pgellutech
I enviroquatics limited



Ceriodaphnra dubra Survival and Reproduction Studv - Continued

Control and Dilution Water

Sample #: 8730-0032112 Source: Sublethal Toxicity - Sed 2 Discharge (L2647105-1)

WaterSource: Reconstituted/DechlorinatedMunicipalDrinkingWaterand
Distilled water

Type and Quantity of Chemicals Used: 60 mg/L MgSOa, 4 mg/L KCl, 96 mg/L
NaHCOs, 8 ug/L B.;.,8 ug/L Selenium, 40 mg/L CaSO+

Test Conditions

Test Volume: 15 ml/rep Temp.: 25 t 1 'C

Reps/conc.: 10 reps/7conc plus a control

# Organisms/rep.: 1 Depth of solution in test vessels: 4.5 cm

Test Vessel Description: 17 ml polystyrene cylinder

Unusual Behaviour During Test: No, see bench sheets

Pre-aerated: Yes, 100% Sample, days 1 to 5

Duration of Pre-aeration: s 20 min Aeration During Test: No

Rate and Procedure of Pre-aeration: Filtered air is dispensed through airline tubing
and a disposable glass pipette; the rate should not exceed 100 bubbles per minute.

Dilution Water Batch Number: CD21-115

Conditions for Test Validitv

Control Mortality is S 20%: Acceptable (0%)

An Average of 2 15 Neonates Produced per Surviving
Female in the Controls in First 3 Broods: Acceptable (1 5.8 Neonates)

Acceptable (70o/o of controls)> 60% of Gontrols Produced 2 3 Broods:

e
lutech

Page 2 of 4
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Ceriodaphnia dubia Survival and Reproduction Studv - Continued

Test Results

Sample #: 8730-0032112 Source: Sublethal Toxicity - Sed 2 Discharge (L2647105-1)

SD = Standard Deviation

Method of Analvsis

LC50 and lC25

Tidepool Scientiflc Software. O2019. Comprehensive Environmental Toxicity
lnformation System - CETIS v1.9.6.7.

Endpoints Rep

Concentrations (% Volume)

Control 0.14 0.41 1.23 3.70 11.11 33.33 100.0

Survival Data
Mean % Mortalitv 0 10 0 10 0 0 0 10

Reproduction Data
Number of Neonates per

Replicate in First 3
Broods or Less

Total Number of Live
Neonates in First 3

Broods or Less

1

2

3

4
5

6
7

8
I
10

4
18

20
25
25
I
17
16
17

7

158

14
15

13
7

10
10

13
7
11

2

I 02

5
9

5

20
6
11

14
13

8
12

1 03

10
8

5

5

I
16

15
14
16

13

110

10
11

5
7

17
10

13
4
13

17

I 07

10
9

I
2
2

9
13
9
13

21

97

11

18

11

18

11

10

13
14
18

7

1 3 1

4
6

1

5

11

7

0
8
I
14

65

% Effect (+ or -)

Mean Number of Live
Neonates in First 3

Broods or Less

SD

0.0

15.8

7.1

-35.4

10.2

4.0

-34.8

10.3

4.7

-30.4

11.0

4.3

-32.3

10.7

4.5

-38.6

9.7

5.5

-17.1

13.1

3.8

-58.9

6.5

4.3

Page 3 of 4
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Endpoints Resultl Method of Galculation

Survival
3-Brood LC50
(Confidence lnterval)2

>100% Volume
(Not Applicable)

No dose response

Reproduction
3-Brood lC25
(Confidence lnterval)2

<0.137% Volume
(Not Applicable)

Linear lnterpolation (lCPlN)
No nonlinear regression models fit

Ceriodaphnla dubia Survivaland Reproduction Studv - Continued

Sample #: 8730-0032112 Source: Sublethal Toxicity - Sed 2 Discharge (L2647105-1)

Summarv of Test Results

1 - Results relate only to the sample tested.
2 - Empirical 95% Confidence lnterval

3-Brood Reference Toxicant Results

Reference test performed under same experimental conditions as test: Yes

Test Method Deviation None Reference Ghemical: Phenol

Date Test lnitiated: 10lOAl21 Reference Batch #: P2116

Method of Analysis: Untrimmed Spearman-Karber a = 1Vo

3-Brood LC50 (95% Gonfidence Limits): 9.90 mg/L ( 8.68 mg/L; 11.29 mg/L)

Historic Geometric Mean LC50: 6.52 mg/L ( 3.76 mg/L; 11.31 mg/L)
(Historic Warning Limits) (t 2 Standard Deviations)

Test Facilities

Testing Laboratory:

Test Method Deviation: None

Outliers and Justification for Their Removal:

Any Transformation of Data Required: No

None

Pollutech EnviroQuatics Limited, 704 Mara St.,
Suite 122, Point Edward, Ontario, N7V 1X4

This laboratory is accredited by the Canadian
Association for Laboratory Accreditation lnc.
(CALA). The test included in this report is within
the scope of this laboratory.

CALA
Testine

Accreditotion rui. A1 225

E. Pasiak / C. D'Andrea

Page 4 of 4 6stl utechTest Performed By: p
enviroquatics limited



cr

2

-t
CERIODAPHNIA DUBIA BIOASSAY SUMMARY SHEET

sampte N.*. 9t'tAb'tL+L r.,x - Sampte #
ki ?- Dp d, r"y

tt*+ ";'.3'21 tL

()

3 Controls

Conditions for Test ValidiW

Control Mortaiity rs< ZAah

> 6 Conti'ois Produced > 3 Broods:

An Average of > i 5 Neonates Produced per
Surviving Femaies in the Controis:

Summarv of Test Results

Pre-aeraiion Yq

@9.NotAcceptable
@'" i Not Acceptabre

ptable Acceptable

Reason UrwttLLoc'h 0^ Dr..iraiion -(u

Ya

tEg
Neonates

min Days. I +"t

= Results relate only to sample tested
= Estimated uncertainty

Are there any outiiers present: yes i

Concentration{s) & Rep{s): 
-

Analysis Completed: lnitials
€,t\v Date 0 2 Lt

Results Verified: lnitials O.9 Date

ENDPOINT RESULTl METF.IOD OF CALCULATION

SURVIVAL

3-brood LC50

95% Confidence lntervai2 tT lh % Volume

% Volume ho cLcX le)f2hec

REPRODUCTION

3-brood lC25

95% Confidence lnterva12

(ot91
% Volume

% Volumeilth

l,)o no hln- bt;Lt
/{Cn l- t't-}o ts t olLlJ
t^,^>twd l+ |
lL{ tf/ - A t/x't'xy'

4"lt /'t '' p-t Lo'/" *

Y.\Masters"MASTERS BiNDER\Ceriodaphr.ria dubia\Ceriodaphnia dsbra Bioassay Summar/ sheet Jan 201[R1 2.doc



^eriodaphnia dubia lnitial Samole Measurem ts Before Preparation and Use in Toxicitv't

Concentration:100o/o Sample Name: ru\t- JcJ L Dirct, Sarnple #: 371o -:^tt';).Zt tZ

o
rl'

tr

e,

qo
qc

Pail
Sub-

SanrJrletl

1

1

1

2"

.l
t.^

3

3

3

3

Pre-aeration

Duration
(min)

:, 20

s.2O

:: 20

:i 20

'r 2-0

,: 2.0

:.20

{20

1?-Q

Rate
(bubtrles/min)

s100

s1 00

s1 00

<1 00

s1 00

s,100

s1 00

s1 00

s1 00

yes/no

lvJ

\4$?

"iso
tw
ww

Meters / Probes
Used

T'
H
oo

e/c

s,1,p

a6
drc
d<>

d<c

o.

tbil,

)%F
,@+

tiffi\

t&1

utl

o
o

6lt

b)+
oL+

el
\d+

@+

lnitial Measurements

Cond
(pmhos)

6{+

kso
cft\+
kfik2
\"q I

5F

D.O.
(mg/L)

?"1
<)--6-4-

9^1
sq
q-\2
q.@

pH

+"1
-1#
T.1
"r-\c

T.k)
ab

Temp
("c)

6.4
?++
ffi7
abo
o4.e
'a+7

Date

Z-o'Ll

to, Db

q
w
oq

lo
il

IL

tb

)q

Day

0

1

2

3

4

5

6

7

I

Was sample filtered or settled and decanted?

Was sample pH or hardness adjusted?

Were alternate concentrations or dilution series used?

Was test fed 100p1 of YCT and 100p1 of P. subca pitata darly?

were there any other method variations, deviations, or exclusion

from method?

Was there anything unusual about the test, any problems

encountered, or any remedial measures taken?

treatment 1
Yes/[9,2

Yeslt(o/'

vesrruK)

@J,*o
s Yes/(p

Veslf[,) lf yes, describe further

rding sampleAnswer the following questions rega nd test procedure:
lf yes, state mesh size:

lf yes, describe further:

lf yes, describe further:

lf no, describe further:

lf yes, describe further

y:\Masters\MASTERS gINDER\0, Ceriotlaplrrria (lubia\Ceriodaprhnia tlubia lnitial Measutentents 'luly 2u20 t{l 4 dot:



(,r ltrcentrati<rn

ceriarlaphnia dubia 3-lSrood $urviv' rd Reprorluot[on -[uxicity 
l"est

$arn Nalne: JLrl i i.)t'stt, u- tIt le lf:
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bq
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tr(t
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1.6
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I
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rl
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r,lay
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D
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e
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O
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Neonates Per Repliuate
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l--)

O
lo
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3
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Date
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llr
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(, r r rr (;enlt',irtiuil O ) V7),,/rv
Ceriodaph nia dultia 3-Broerd Surviv,' rcl Reproduotion -[oxicity I'est

$arn hlame: c..L '-- f ow t.t -Cc*',| z, )t'\Lti'r u..

Meter/Probe

Colrrl
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Ra p h i do c el i s s u b c ap itata"T 2-Hou r G rowth I n h i biti o n Test
*(oreviouslv called P se udoki rch ne riel I a su bcap itata\

METHOD: Environment Canada "Biological Test Method: Growth lnhibition Test Using a
Freshwater Alga", Second Edition, Environmental Protection Series, Ottawa, ON. Report EPS
1/RM/25 March 2007. Pollutech Test Method PS-G|-R1.14

Test Material

Glient Name/Location: ALS Environmental, Thunder Bay Site

Sample #: 8730-0032112 Sample Name: Sublethal Toxicity - Sed 2
Discharge (L2647 1 O5-1)

Sample Method: Grab Gollected by: N/A

Date/Time Collected: October 4,2021; Arrival Temp.: 19.5'C
08:45

Dateffime Received: October 6,2021; Sample Description: Clear, light
14:00 yellow

Sample Point Description: Other Sample Type: N/A

Transportation: Air/Road

Storage: 4x2"C

Gontainer: Polyethylene pails lined with polyethylene bags

N/A - Not Available

Test Orqanisms

Species (Strain #): Raphidocelis subcapitafa (CPCC # 37)

Source: Pollutech Plant Culture Unit (from CPCC)

Gulture Temp.: 24 + 2'C

Test Gulture Number: G6(l)a

Gulture Age at Test Start: 3 days old

Cell Density in the Microplate Wells at the Start of the Test: 10,909.04 cells/ml

Test Conditions

Date/Time Test Start:

Dateffime Test End:

Sample pH Before Dilution:

Test Duration:

October 7,2021
12.05
October 10,2021;
12:00 - 14:30
7.7

72 hours

T=0 Gontrol pH:

T=72 Gontrol pH:

pH Adjustment:

7.O

7.0

None

Page 1 of4 psellutech
I enviroquatics limited



Ra p h i do c el i s s u b c a pitata*7 2-Hou r G rowth I n h i b ition Test
*(previously called Pseudokirchneriella subcapitata)

Sample #: 8730-0032112 Sample Name: SublethalToxicity - Sed 2 Discharge (L2647105-1)

Test Conditions- continued

Mean Test Temperature 25.4 (10.3)'C
(tStandard Deviation):

Pre-Aeration of Sample: None Analyst: E. Pasiak / C. D'Andrea

Procedure for Sample 50-ml subsample filtered through preconditioned 0.45-
Filtration: qm pore diameter membrane

Type and Source of Control/Dilution Water: Distilled Water

Type and Quantity of Ghemicals Added to Control/Dilution Water: None

Metal Mining Effluent Nutrient Spike Used: Yes

Type and Quantity of Macronutrient mg/l Micronutrient qgla
Chemicals Added to Each NaNOa 15.94 HeBOs 115.95
Wellas Nutrient Spike: MgClz 6HzO 6.25 MnClz 4HzO 259.76

CaClz ZHzO 2.76 ZnClz 2.05
MgSO+ THzO 9.19 CoClz 6HzO 0.89
KzHPO+ 0.65 CuClz 2HzO 0.008
NaHCOe 9.38 NazMoOq 2HzO 4.54

FeCls 6HzO 100
NAZEDTA 2HZO 46.9

Enumeration Technique: Neubauer Haemacytometer

Test Vessel: 96-Well U-bottomed Polystyrene Microplate

Goncentration of Test 90.91%; 30.30%; 10.10o/o; 3.37o/o; 1.12o/o; 0.374o/oi
Solutions: 0.125o/o; 0.042o/o; 0.014o/o;0.005%; control

# Replicates/Goncentration: 4 reps started; 3 reps counted of test solutions
10 control reps started, 2 used for pH measurement

Design if Specialized Procedure: Not applicable

Method Deviations or Unusual Occurrences: None

Conditions for Test Validitv

Algal cells in the controls increase by a factor of >16 times: Acceptable (18.1 times)

pH in controls did not vary by more than 1.5 units: Acceptable (0 units)

C V for cell yields is < 20% within the controlwells: Acceptable (6.8%)

No inhibitory trend detected across the control wells: Acceptable (no significant trend)

Page 2 of 4
pgellutech
I enviroquatics limited



Controf 72-Hour Growth Data - GellYieldl (cells/ml)

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Mean CV2

219,091 206,591 189,091 211 59 1 1 8 1 59 1 184,091 194,091 199,091 1 98,1 53 6.8

Raphidocelis subcapitata*72-Hour Growth lnhibition Test
*(previouslv called Pseudoki rch neriell a subcapitata)

Sample #: 8730-0032112 Sample Name: Sublethal Toxicity - Sed 2 Discharge (12647105-1)

Test Results

Cell yield = measured algal cell concentration - initial algal cell concentration
CV = Coefficient of Variation = (100 x standard deviation / mean)

lyield = measured algal cell concentration - initial algal cell concentration
2 Coefficient of Variation = (100 x standard deviation / mean)
Mean cell yield for concentrations with significant growth stimulation are shaded. GroMh stimulation is
determined by statistical comparison with control cell yield by pairwise comparison using Dunnett's Test.

Statistical Analvsis

1 - Results relate only to the sample tested.
2 - Empirical 95% Confidence lnterval for the Bootstrap Estimate
3 - Highest concentration tested, based on test method

1

2

Test Concentrations 72-Hour Growth Data - Cell Yieldl (cells/ml)

ConcentrationREP

90.91% 30.30% 10.10% 3.37% 2%1.1

1 714,091 604,091 549,091 359,091 226,591

2 594,091 776,591 544,091 421,591 286,591

3 631,591 641,591 429,091 341,591 326,591

Mean CellYield 646,591 674,O91 507,424 374,091 279,924

Coefficient Variation2 I 13 13 11 18

ConcentrationREP

0.374o/o 0.125o/o O.O42o/o 0.014% 0.005%

1 194,091 201,591

2 191 ,591 206,591

3 174,091 194,091

Mean Cell Yield 186,591 200,758

Coefficient Variation2 6 3

Statistic Resultl Method of Calculation
lC25 (95% Cl)zfor Cell Yield >90.91% Volume3

(Not applicable)
Linear lnterpolation (lCPlN)

No nonlinear reqression models fit
Test for Trend in Controls no trend Mann-Kendall

Page 3 of 4 p6sllutech
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Ra p h i do c elis subcap itata*7 2-Hou r G rowth I n h i biti o n Test
*(previously called Pseudokirchneriella subcapit ata)

Sample #: 8730-0032112

Method of Analvsis

Sampfe Name: SublethalToxicity - Sed 2 Discharge (L2647105-1)

lG25 and Pairwise Comparison: Tidepool Scientific Software, 2001 -2007
Comprehensive Environmental Toxicity,
lnformation System - CETIS v1.8.1.2.

Mann-Kendall: "Selenastrum Trend Test 2" Excel Program by
B. Zadlijk

Weighting Techniques Applied to the Data: None

Outliers and Justification for Their Removal: Yes, Grubb's test indicated an outlier
(10.101o/o v/v concentration; rep. 3). No reason to remove it. Statistics include all data

Statistic Transformation of Data that Was Required: None

Reference Toxicant Results

Reference test performed under same experimental conditions as test: Yes

Test Method Deviation: None

Reference Chemical: Phenol P2114 Date Test lnitiated: 1OlO1l21

Method of Analysis: Linear lnterpolation (lCPlN) Algae Lot #: G3(l)b

72-hour lc25 (95% Gonfidence Limits): 04.02 mg/L (55.66 mg/L; 71.11mg/L)

Historic Geometric Mean lc25: 49.94 mg/L (25.67 mglL;97.16 mg/L)
(Historic Warning Limits) (t 2 Standard Deviations)

Test Facilities

Testing Laboratory: Pollutech EnviroQuatics Limited, 704 Mara St.,
Suite 122,Point Edward, Ontario, N7V 1X4

This laboratory is accredited by the Canadian
Association for Laboratory Accreditation lnc.
(CALA). The test included in this report is within
the scope of this laboratory.

CALA
nccreoitotTifiuil E. alf,lzs

sllutechPage 4 of 4 p
enviroquatics limited



Name
Calculate initial algal

Concentration of innocculum (cells/ml)
Volume of algae addition (uL)
Cells added to each test well
Cells/ml in well at T=0

enter control data
D2 D3 D4

Cell yield = measured concentration - initial algal cell concentration
219091 206591 189091 211591 181591

Mean cell yield for the control = Rc Standard deviation
Rc 198153 SD 13425.5553

nominal conc

20
17.0
21.0
zz.u

total cells 92 87 80
cells/ul 230 217.5 2OO

cells/ml 230000 217500 200000

1 00.000
90.910

total cells
cells/ul
cells/ml

= measured concentration - initial algal cell concentration

184091 194091 199091
coefficient of variation
CV 6.775334 Must be s20

Date test start

Use last count algae/nutrient mixture or algae only
Algae/nutrient mixture = 20u1, algae only 1OuL
Cell yield (must be >16 times in controls)
= 18.164063

% inhibition summary
D10 D1 1 Concentrati, Average % inhibition

26 20
17.0 23.0
16.0 / 19.0
23.0 v// 22.0 -1.314

5.835
-41.266
-88.789

-1 56.076
-240.186
-226.308

21

22.0

594091 631591

D5 D8

27
24.0
15.0
23.0

1 20000
20

2400
1 0909.0909

23
15.0

20.0
19.0

77
192.5

1 92500

19

21.0
25

D9

21

19.0
22.0
16.0

78
I OE

1 95000
210

21 0000

0.005
0.014
0.042
0.125
0.374
1.122
3.367

1 0.1 01

30.303
90.910

89
222.5

222500

JJ-J5J
30.303

oz
205

205000

11.111
1 0.1 01

3.704 1.235

27
25.0
20.0

31

27.0
34.0
27,0

F6
30

30.0
39.0

c6

23.0,/

Mean Yield
STD Yield
CV Yield

7 14091
646591

61 390
I

604091
674091
90726

13

77659't 641591

135
337.5

337500

119
297.5

297500

226591
279924

50332
18

286591 326591

fot 1.122Yo -41.266

oo.

42
46.0
47.0

37
41.0
40.0

141
352.5

352500

173
432.5

432500

148
370

370000

359091
374091

42057
11

421591 341591

fot 3.367% -88.789lor 1o.101o/, -156.076

48
43,0
45.0

56
65.0
55.0

222
555

224
560

560000 555000

176
440

440000

549091
507424
67885

13

544091 429091

61
52,0
69.0
6.4.0

71

78.0
84.0
82.0

60
61.0
65.0
75.0

290
725

725000

242 257t
605 642.51

605000 6425001

246
615

61 5000

315
787.5

787500

261
652.5

652500

-226.308 lror so.sogz -240.186
Average % inhibition

lfor 90 9'l o%,

fot 1.122Y. 41.266for 3 367% 88 789for 10.101o1 156.076for 30.303% 240.186
Average % stimulation

lfor 90.910%, 226.308
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c
8200
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-300

Log Concentration

0.412

205
205000

1 94091
1 86591

1 0897
6

0.046
0.042

0.015 0.005
0.1 25

11 F11

202.5
202500

74
185

191591 174091

for

0
U

0

0
0
00

1 0909
1 0909

0
0

-10909 -10909

for 0 005% 105.505

0
0
0

0
0
0

0
0
0

-1 0909
-1 0909

0
0

-10909 -10909

for 0.014% 105.505

0
0
0

0
0
0

0
0
0

-1 0909
-1 0909

0
0

-10909 -10909

fo( 0.042% 105.505

82
205

205000

87
217.5

217500

85
212.5

212500

201591
200758

6292

206591 194091

for 0.125o/o -1.314

for0.005% -105.505for O 014o/. -'105.505fot 0.042% -105.505lot 0.125% 1.314fo( 0.374Vo -5.835
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Pol lutech Enviroeuatics Limited
R a p h i d o celb subc ap i tata ( a ka Pse u do ki rc h n e ri e I I a s u b c a p itata)

72-Hour Growth lnhibition Test
Summary Sheet

J

Client P,l'\- lhu. tn;itry Sample Name

h"ry

Conditions for Test Validitv

Cell increase for control is >16

CV among controls s 20

Result of Mann-Kendail test for trend

jublttka!- l" i. -w
L 76\ YtDq . I

Sample # 37hoo3? t tL

Acceptable/Not acceptable (times)

Acceptable/Not accepta
/' .1ble b '6

n o lvuol

ttt

of acce

i
!

Test Orqanisms

Concentration of lnoculum Algae and Nutrient spike l?/O ODo (cells/mL)

Used:@rrro (Circle one)

Algae on (cells/mL)

Used: Yes/No (Circle one)

Cell density in the microplate wells at the start of the test 1 D g 0q ry (cels/ml)

Analysis Completed

Results Verified:

6

Y:\Masters\MASTERS BINDERU5. Raphidocelis subcapitata\Raphidocelis subcapitata Bioassay summary Sheet Febrr"gi,T 2c2i R1.2.docx
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Pollutech EnviroQuatics Limited
Raphidocelis subcapitata (aka Pseudokirchneriella subcapitata)

72-Hour Growth lnhibition Test

-lClient Name/Location lc
Sample #: !; -r:cL 2l lL ple Name: jL4kl,r+l4.aL tpxL Ci ' Xat L Dtt

Collected By: ftit
Date/Time Collected 7t Ltlo 0 ArrivalTemp.: (meter/probe) tq.5 "C ( L\ )

Date/Time Received 1l
vl ool,rlv Sample Description J

Collection Point Description tlLt u
Sampie Type:
: Effluent r Chemical Other.

Transportation AA V Storage: Llt U

Page 1 of 2

U"t
Collection Method

: Notes:

S:

" For test, record pH top concentration before use for series dilutions.
Notes: wh"r* huo

S:

lnitial if Objective is Met

Species (clone #) Raphidocelis subcapitata, U of W Ctone # C?CC 3T

Source Pollutech Plant Culture Unit (from CPCC), Test Culture # 0r
Culture Age at Start of Test days old (must be 3 to 7 days otd)

Any unusual appearance or treatme
in test? yes/

Dt'of
I\J

known-age culture, before its use
Circle one cHealth Criteria

Axenic culture? (Circle one)o

Procedure for sample Filtration: Through preconditioned 0.45 pm membrane

Start: 0 { Itc Q\iDate / Time
Started

Date / Time Test End
Finished

pH of raw sample , 1
(afterfiltration)" f'-T pH adjustment of weil D6 at T=0 h + .J pH of well D7 atT=72 h -fiJ
Type of nutrient spike

(Circle one)
Regular (For references and non-mining test)
NUT Lot #

Metalmining
NUT Lot # N,f U0q

Min max Temps for Days 0 to 3 (Mean Temp + Standard Deviation I 2q .qL l).t ,c

Day 1 Dav 2%platerotation (tnitiat)
AM PMU AM PM d)

Lishts ON (lnitial) AM PM I' AM 60 PM0.'

Condensation: nC
Growth

Were there any othe r method variations or deviations
from methods? Y

lf yes, describe further:

Anything unusual about the test?

ms encountered?
remedial measures taken?

Y:\Nlasters\fvIASTERS BINDER\li. Raphidocelis Subcapitata\Raphidocelis Subcapitata Test Bench Sheer Februa.iy 203
t'i
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Pollutech EnviroQuatics Limited
Raphidocelis s u bc a p itata ( a ka Pseu do ki rc h n e ri e I I a s u b cap itata)

72-Hour Grovyth lnhibition Test

Sampte #: Elq; t;Clz'/ 1v Sample Name: 5'*bll,lt,rt L l-l q - lt"t L
P 2of2

,J'+,"!\

Reference Chemical
Batch #

Phenol

L\\ Date test started iu ul ?l

Method of Analysis
tLl tn - ,Lr'ntnL,

,{ tlluf:,i-^;rA u* Algae Lot # v5lr)c

72-hour lC25
(esy.q | ).

Qry

tr tt
?l tt

t_
U

I

r-F'b6
Historic Geometric

Mean lC25

i
LI

I

4'^ , a-.L1 .bt

cl \t
q?. l(

Statistic Resultl Method of Calculation2
72-hour lC25
(e5% c.1.;s

o/o vlv
For cell ield

)lo"q{/.(r't+)
lfo i1oh14'r']A"aLv
+i7 Lni or.v /nocLtt.
Lt.tL'ul l)"1

72-hour lC25
(e5% c.1.;s

o/o vlv
For celt yietd

lf calculated without oufliers

ILQ I tJ ' ,Lt' rTss'v
{'tt Lh f tktT'-

No Outliers Present

Test for Outliers
ers present, indicate Concentration/Rep;lf outli Grubbs' Test for Residual

Outlier
,-

lnitial U
No growth stimulation in test. Analysis not completed

Test for Statistically Significant
Growth Stimulation

cally significant growth stimulation.

statistically significant growth stimu
at these concentrations:
."lD qil gc ir'1 lo.loll \ $(+'l

l. tzt

No statisti

lation \Mniams'or@s2
Multiple Comparison Test

L
lnitia

'1)Results relate only to the sample tested.
2) Tidepool Scientific Software @2001-2007. Comprehensive Environmental Toxicity lnformation System - CETIS v. 1.9.6.73) Empirical 95% Confidence lnterval

Weighting techniques apptied to the data?

Any outliers and justification for their removal?
Y:\vlasters\TVlASTERS BINDER\l :. Raphidocelis Subcapirata\RaphirJocelis est Bench Sheet FebruarlilO2t nt.Z.Ooc. *r



llcllIuteoh lt nviroQunlics l_,inrilcrI
Itaphidocelis sultc:ultitutu (ultu psuettlohirt:hnerit:llu srtbcrupitatu)

72-I"['ur (J r,wth lnllibiti'n'l'crst *^ (,',rr rir **rl
{Jtrirt1ltt1t{iyg -Qfrscrvl t ions ot, Cou I t"ols7?*il:ilolu'

\,innr;rler N;ulrr::

- kd z Dt

Ccll inr:rensc lirr uontfolq --

Clor: l'['i c i rrrr t o I' varin l,ion iirnonf,l co nl.ro I s =-

l{esnrlt ul'Milnn-,|(cnclall test Ior lrencl .'f)D

liirrrrgrle Nunrhsr: Y4UO*Zl lL I )irlt,r'l'er;t Stilrt.:r

-L \%)
Clotrtlols nre ilrvnlid il c;ell irrcl"eas(' is ": l(r

,?* 
.

Controls are invnli<l il c:oq:llicienl ol'virriation is :, il0

lovl'q'tr"
{tJ^ J^P. tA. fi.{ r

Ia,a

i6cq Contftrls itre invitlicl il'there is n trencl detected by lhe Mnnn*Kenclirll test

ir
rJ

Well /l

aa
tq

AO

p\3
t-?

a3
lb

G.9

weil # p))
al
lq

'ad
ik)

qc

a>
Well #ffi

l3
2p
lq

&

Wcll//

PLJ

a?

l?
rtA,
dr-z

q)

w*ll #Uf,J

'D
al
l-1-

ae

OO

pb

Wcll /l

a
QA

u-D

Y1*Y 11QQ

_ al _

a?

lq

AT

qo

('cll connt pelr

0|plor

,)

I

r!0.004

l

\.

lrr itials

()(;
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Rup h id o c e I i s s ub c np i t it t tt
Growth Inhibition Teit 7l-flsp;

i ska P s e tdo ki r c h n e rie lla s abcspit uttr)
uan fitatil e Obsen ations of Test Coneen tra tions
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'bl irr'/ u[,

\i;il = ii;;r .f?

l

74

o9

C-=ii ;--,,;irl per
Ci. i iil or 0.0ut.i ul weii#O? \1';li ;Cfr \h'eii*@ \l':il #

I (o) +\ Lr{)

Avera3= Ceii Yi.-11

i+Standard Del iati'-.ln i

61\ oqt ft 1o77(,)
) @ b\
) g it'l b>

Coeffirrient of Variation ol
Ceil Yieid

lt
/t

be a? F>
)

Avsrage % Inhibirion {.-r --

number : enitan;erneai)

- 'Lt,D. lll,
Initials @ qo w

a

Theorerical Test Concentration: I I tl I'/ /,t lo lol'l tt"Actua! Test Concenlration

0.1 or 0.004

Cell count per
Well # Well # D9 lVell # fr W'eli#

Average CellYield
(tStandard Deviation)

L"rr] t4L1 (L 6+
)

J q>
Coefficient of Variation ol
Cell Yield

t,
,l+ q bL) L{,.]
5

Average ozi Inhibition f-ve
number: enhancement)

irl Ar9b u}(
Initials .-1

LJ
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laitials G,9 o-O c

Theoretical Test Concenrrationr D U t'L l. v lu ActualTestConcentration: D 47\ l. uL

0.1 or 0.004

Cellcount per

Well # lVsil # lVell # lVeli #

l-1- l

Average CellYield
(+Standard De'; iation )

lSLqtt F tostT)
) e l
J )q l5 @

Coeffrcient of Variaiicn tl
CEll Yiold

6
tl a 1a ao Avernge ozi lniribitirn i-ve
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Page ol

Rap h ido c e I is s u b cap it at a ( a li a P s e ud o k i r c k n e r i e I I u s l$ cap it at a)
Growth Inhibition Test 72-Hour uantitative Observafions of Test Concentratioqs

Sample Nlme
L Dl'd-

Sempie Nurnber: ffilOo?''Zt t Dare Test Start: 10. 
tt

Theoretica! TEsr Concentrarion: 0 . li+ ).,tlu Actrral Test Concentration: Lr l't\ f / It
Cellcount per

0. i ul or 0.004 ril \\ 
"ll 

-ffi, w'eit# lVel! # fr \\'eil #

Qb o\ tq

Averag+ CellYielC
(+Slandard Del iatirrn )

2uo7qd (+ 6zqr-)

l\o a\ a\
) a= ,q n

Coellcient cf !'ari:ti:n ol
Ceii YielC a)

,t ta a3
"a\

Average 7o Inhibition i-ve
number : enhancei:i;nt)

-taq
Initials cFO U

Theoretical Test Conceniration: Actr-ra! Test Concentration

Cell count per

0.1 ,ul or 0.004 rLl Weli# \!'eli # Well # Weli #
Average Cell Yield
(+Standard Deviation)

i

2 Coefficient of Variation of
Cell Yield

)

4 Average % Inhibition (-ve
number : enhancement)

5

Initials

Theoretical Test Concentration Actual Test Concentration:

Cell count per
0.1 ulor 0.004 ul Well# Well# Well # Well #

Average CellYield
(+Standard Deviation)

I

2 Coeffrcient of Variation of
Cell Yield

J

4 Average % Inhibition {-ve
number: enhancement)

)

Initials
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Certificate of Anarfts

CHRONIC TOXICITY BIOASSAY REPORT
Lemna minorT-Day Growth lnhibition Test

GLIENT:
ALS Environmental, 1081 Barton Street, Thunder Bay, ON P7B SN3

Sample
Name

Sample
Number

Date
Collected

(M/D/Y)

Date
Received
(M/D/Y)

Date
Tested
(M/D/Y)

Frond Number
7-day lC25 % Volumel

(95% Gonfidence Limits)

Dry weight
7-day lC25 % Volumel

(95% Confidence Limits)

Method
Deviations

Sublethal
Toxicity - Sed
2 Discharge

(L2647105-1\

8730-0032112 October 4,
2021

October 6,
2021

October 7,
2021

>97% Volume2
(Not applicable)

>97% Volume2
(Not applicable)

No

2.
Results relate only to the sample tested.
Highest concentration tested, based on test method

TEST PROTOCOLS:

Environment Canada, "Biological Test Method: Test for Measuring the lnhibition of Growth Using the Freshwater Macrophyte, Lemna
minof', EnvironmentalTechnology Centre, Ottawa, Ontario, Report EPS 1/RM/37, Second Edition, January 2007. (Pollutech Test Method
LM-Gr-R5.14)

TESTING PERFORMED BY:

Lemna minorBioassay: E. Pasiak / K. Kramer / C. D'Andrea / K. Ferguson

TESTING FACILITY:

Pollutech EnviroQuatics Limited, 704Mara st., suite 122,Point Edward, ontario, NZV 1x4
This laboratory is accredited by the Canadian Association for Laboratory Accreditation lnc. (CALA)
All of the tests included in this report are within the scope of this laboratory.

REFERENCE/HEALTH DATA:

CALA
**.ffi.ntzzs

Reference test conducted under the same experimental conditions with same species, clone, and test medium as test: Yes
Test Method Deviations: None

Lemna minor

Date Reference Test lnitiated:
Frond lncrease lC25:
Historic Geometric Mean lC25:

Reference Chemical:
95% Confidence Limits:
Historic Warning Limits (t 2 Standard Deviations):

"t0t08t2021
2.60 g/L
2.06 g/L

KCt
2.22;2.97 gtL
1.22;3.48 glL

TEST-SPECIFIC INFORMATION :

Type and Quantity of Chemicals Added to
Control/Dilution Water and to Test Sample
Before Start of Test:

Substance
NaNOs
NaHCOs
IQHPOq
KCr

Substance
CaClz2HzO
MgClz 6HzO
FeCla 6HzO
MgSOa THzO

Substance
HsBOs
Na2MoO4 2H2O
TnClz
CoClz 6HzO
CuClz2HzO

mg/l
1.86
o.0726
0.00003
0.00001
0.00001

mg/l
255
150
10.4
10.1

mg/l
44.1
121.7
1.6
"147

Test Vessel Size, Shape, Material: 300-ml cylindrical glass tumblers
Design and Description if Specialized Procedure: None

TEST RESULTS APPROVED BY:

rD.aqal C
(, Ken Ferguson, B.Sc. (Hon.)

Senior Laborato Leaderry

I lutech

Date:
(M/D/Y)

ps
enviroquatics limited



Pollutech EnviroQuatics Lirnited
Lemna minor 7-Day Grovyth lnhibition Test Bench Sheet Page i cf 3

fest Material

{\LS' Tb,. hoa., f, Lz6qH cq r
Ciieni l'Ja neilocaiion

Sanrpie # TI?o 4DL U I J /tx q -trtazSarncie Name

Coiiecticn ill,.ihcd Collected By fl lh
f) rir.-i-ir'ra e ri i:ri:nrlitJ vJirev.Ji u LI Lts Ari'irra i Tem peraiure ir";ieteriprcbe) ,soc( )
Daia,Tinre R3le,rl3l I /Ait Sarnpie D=scricilci':

Ccilectioi'l Poiri D=sciipiio.ir A$h! Sampie Type
: Errlueni : Chei':':ical Other

u Storage L

tL

Transpcnai:cn

Test O anlsms

Health Criteria

Test Conditions and Procedures

Any problems encountered? Yes i
Any remedial measures taken? yes /

lrritia; if Objecti're is fulet

0Qn:^i:l r,^lrr5 a1
- \J|r .? t I

I aatt 6.^,1/ I /Q,l?,{r
rtl'ltJl L IJTJ-l

Poliutech Plani Culture UnitSource CPCC # 430tfrcm

cui-s in fresh tesi soluttonCuliure Age ai Slai oi Test days oid, acclimated
mAPHA 0

Cultui'e Medium Modified Hoagland's E+ medium, Lot # W V17l D, U
Any unusual appearance or treatment of culture before use
in test? Y a
Axenic culture? {g/t!o It,
Healihv test fronds increase > 8-foid in 7 days

ryinHT1,
start itc HT 3 at finish

fronds at 0

Date / Timelst
Started By: {-Y

start. lU. 0-t ,t"l lI-F Date / Time Test End
Finished

Test o renewal or Static Renewal circle one
P re-Ae ration m p le: Trme m nutes Rate bubblES I m nute
Method Fi Itered ar r S d nsed th h a rline tu bi and a cl55

Alagae Present: Yes i visual inspection) tf s, was sample filtered though -1pm fiber filter: Y / N
Type and Source of Control / Dilution Water: repared with deionized municipal water) or
Receiving water (filtered throush - 0.2 pm, with addition APHA control) (circle one)
Sample pH Dilqtioq (pH metre/probe):

i? ttrl')T .) pH Adjustment: ndw
Number of Reps q

Were there any other method variations
deviations from methods? Yes i lf yes, describe further:

Anything unusual about the test? Yes 1ff)

Randomization Template: 'D

v- illas:ers li!,AS:-ERS 9il.ilER\'! 4. Lernna rnincrlL-.ntna irincr Test le r^:: S.r:ei Fec ?C1g R 1 .2.icc



Poll utech EnviroQuatics Limited
Lemna ninorT-Day Grourth lnhibition Test Bench Sheet Page 2 of 3

samore * ffihO <^) 1= Z l lL
Test Va ria bles, O bseryations, a nd Meas urernents
Dai Tern ratures ol a re resentative Hi h, Medium, Low, and Control Test Vessel

S m le l''.lamee
J Soa t

Day 1 Da,i 2 Day 3 Da'y4 Day5 , DayO Day 7

fuleasurements of in ntative H itrtedium Low and Controi Test Vessels at Test Start & End

;)onductivity Reading of Representative Test Concentrations and Control Test Vessel at Test Start -
Gorrected To 25oG. or Reference Test On

Temc ,Ralsa'- z=;tzlc"- DaY J

Conirci 'Lq 6 25.4 ffil- . :-( t 7se 0q-\ 1[. I i-q Lj
a3f- tLo,'v z _a zt Tq. Z

ilrl:riirrr Z .4L--1
UJl3 zs.s

l-.linhr r'9r, L\, E.g a'57 25. (t Li,)
lnitiais l q.{-) { \b l<t-

mriar/rrnha 5L s2, i .'Ja Sz <z
?_

fu'lean Tesi T=mpei3:ui3 (av3iag3 at 24n high 1 low t=mperatuies) 1r. it D 
t

D'^

Lour Medium High t^lri^!^ll!iirdl> pH meier/probeCcnirci
ua'J v

4 -tt Y{ x.6 tLt
Contioi MediumLotv High lnitiais i pH meter/probeDay 7 )4t- I i (Llg

Day 0 Control glL g/L glL g/L giL lnitials Conductivity
meter/probe

(pmohs)

Measurement of Li ht at Least Once Duri the Test

Any changes in appearance of test solution during preparation or during the test:
lf yes, describe further: l*fra

No

Photoperiod: Continuous Lumination Date (day of Test): lO 7 Li
Acceptable Light Fluence Range: 4000 to 5600 lux

Light Measurement: 5 points (light metre #): 3 lnitials: 6
E^F {,ttqO c'lqO Q 6qr LrL6o Mean Light Measurement: 48St
t15o/o Variation of Mean (L{- 66i,taOt) f,fot Acceptable (circle one)

Reference Data
Reference

Date or Dry Weights (circie one)

tc25
(q/L)

95% C.r
(q/L)

Historic lC25
(q/L)

Hlstoric 95% C.l
(g/L)

(o 1- 
(l'7', 2 q1 I06 ') 'l

UL g. )Y

-!117!65i-rlsifllASTERS B:i\iDER'\14. I en na niircr\Ler::na r:incrT=si Serct Sl'eer tret 2C18.c.J.2.coc



Pollutech EnviroQuatics Limited
Lenna minorT-Day Growth lnhibition Test Bench Sheet Page 3 of 3

sanrore # ]ih"$r2llL Sampie Name

Validi Griterion:

Test Results Sumrna

Mean % Stirnulation foi' Wei ht of Fronds in Each Treatment

0,091

SD = Standard Deviation, CV = Coefficient of Variation

)uhW6L
kl, t 7ts

bxt,a b

"= concentraiions with significant stimulaJigl acEllrdicated by'. GroMh siimulatjon is deterrnined by statistical comparison with controi
gi'owth by pairuvise compariscn usingQunne[!]r Williams' Nlultiple Comparlson Test.

Stimulation calculation completed of applicable (no stimulation)(Circle one)

Test End ints and Calculations: l4a b

1) Results reiate only to the sample tested.
2) Tidepool Scientific Sofuvare. 02001-2007. Comprehensive EnvironmentalToxicity lnformation System CETISv 1.8.1.2j) Empiricai 95% Confidence lnierval
'li Outliers detected using Grubbs' Test for Residual Ouflier

Weighting techniques applied to the data? Ves lf6)\-/
Any outiiers and justification for their removal? Yes I l@

-@rrutwqC s

The mean nuncei cf
ilcnjs in the coni.iii '^--sl
haye increaseci lo >3-tinres

Fronds in Contrcl \,/essels , f,,lean Numbei of Frcnds {i\{usi be >48

A,tc ln I Etl. CL9
B,\

inal n'-:mber'

Numcei of
dc noi subtract 6 startin fcr i:si t; be valldfronCs

'l4x

Number and Apc=ararce cf Frcnds in Each Vessel at Day 0
2 gtanis 3 iionds eacr"i in each vessel, darkg!'een aad heaithy

lniiials

Number and Apoeaiai:e oi Frcnds in trach Vassel at Day 7. Se= Obs:rvaiioi Sneets

itleair {SD; of in,:rease in ficnd number in control at test end, CV LrL,o {,tz) {4 I
Mean % Stimuiation of Fronds Number in Each Treatment.

6itvhit
!

0,09t i D. ?9
Contrci

D-9r \1 . q+n Lt x ?]

vlv

Stimulation

a oi,

0.2?

-tL.$ ;_ /o. ilD

0. gl

- tg 3l lt q I

LI

9.tt

et )c 1+l.l

9o t\L9 .t]
o1

Mean %
Stimulation -1.tr - 1 .\r - tq .6L oi. 1? t] (,1 e\.1\ q\"E3

Statistic 1Results Method of Calculation'
Frond lncrease

rc25 (95% C.t )3 ) 1r't (*,h) ff rS . nCut la- v"e,t dCfl /,Ytr'*
lhcdd,l I'wt,lel l,f I

rc25 (95% C.l.)3
lf calculated without outliera

IC(tn - /^- l/164 4'nt{4?>LJ*t-

Dry Weights

rc25 (95% C.t.)3 ) qt r. ({\ /t+) ff,: llonLr'ty-H n/Lfr ltt1'o-
1,r 7sWi t'r'ooJC ltl

lc25 (95% C.t.)3
lf calculated without outliera f,? lf1 - h' t ttnt 'i n| +"ytb'A^

!i;\;!ss!3;'5\i\/ASl=RS3i\iDtrR'l14 Lemnar:iricr''Ler..narrncrTesiBercl^SreelFec2C1'tR1.2dcc
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Sample name

Frond Data
Conc (real o/o vlv) 0.097 0.29 0.97 3.1 9.7 31 97

Total Fronds 200 178 181 165 221 245 254 209
lncrease in Frond Number = Total # Fronds - 6 Startin Fronds

0.097 0.29 0.97 3.1 9.7 31 97

lnitialWeight (g)
Pan Only

Plant Only (mg) 4.07
4.60
3.47
3.93

,Subf:ethal::toxicity-Sed 2 Discharge Date started,:i:1.;trAftt2.0i2:1

Number of fronds per rep at test start
2 plants, 3 fronds each =

Control
0

Control
0

4.018
0.5

11.6

3.730
0.5

12.5

3.720
0.5

13.0

3.390
0.4

10.8

4.410
0.4
8.4

4.728
0.6

12.6

sample * ;t8ia0lo,Og2t tz
Validity Criterion: Average of Fronds in Controls

50.0 (must be >48)

For Data Transfer to CETIS

6.007
1.2

19.7

Total lncrease
Mean lncrease
SD lncrease
CV lncrease

% Stimulation

Weiqht data
Conc (real %vlv)
FinalWeight (g)

Pan + Plant

Mean Dry Weight
SD Dry Weight
CV Dry Weight

5.382
0.2
3.5

-7.16 -7.41 -',15.62 9.77 17.67 33.98 49.53

48
61

4B
'52

42
55
42
46

185

46.3
6.1

13.3

5.11

66
62
65
61

60
56
59
55

230
57.5

2.4
4.1

30.68

52
53
64
52

221
55.3

5.9
10.6

25.57

52
47
49
49

197

49.3
2.1

4.2

11.93

39
42
39
45

33
36
33
39

141
35.3
2.9
8.1

-19.89

47
44
41

49

41

38
35
43

157

39.3
3.5
8.9

-10.80

46
51

3V
44

40
45
31

3B

154
38.5

5.8
15.1

-12.50

44
47
43
42

176
44.0
2.2
4.9

0.66373
0.68169
0.71575
0.71270

41 0.66716
38 0.68546
35 0.71905
43 0.71708

44
47
43
42

0.68361
0.68510
0.67671
0.67393

0.67954
0.68050
0.67324
0.67000

J

0.66921
0.66856
0.65933
0.67490

40 0.67278
45 0.67283
31 0.66251
38 0.67880

0.70310
0.73032
0.71796
0.69538

2
J

4

33 0.70658
36 0.73366
33 0.72089
39 0.69919

0.70370
0.70403
0.66772
0.67684

52 0.70840
47 0.70795
49 0.67205
49 0.681534

0.68314
0.67742
0.68128
0.67243

52 0.68754
53 0.68182
64 0.68690
52 0.67692

0.67186
0.65797
0.67185
0.67096

60 0.67747
56 0.66319
59 0.67731
55 0.67620

0.68065
0.68165
0"67412
0.67578

42 0.68517
55 0.68801
42 0.68148
46 0.68157

4.52
6.36
7.36
5.79

5.61
5.22
5.46
5.24

4.40
4.40
5.62
4.49

4.70
3.92
4.33
4.69

3.48
3.34
2.93
3.81

3.43
3.77
3.30
4.38

3.57
4.27
3.18
3.90

% Stimulation
Y:\\Tox Data Calcs\Controlled SpreadsheetTemplates\Lemna minortemplate R1.1 July2016
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Rep 4

qq

\

X

X

\

X

X

X

x

Rep 3

3v
X

X

k

k
X

\

x

Y

Rep 2

,51

X

X

X

(

\

X

X

Y

8%r oL)i,Zl tL
Concentration:

,1
a Vzo

Observations

Date $tarted:
Date Endecl:

Sample number:

Observations
$ite:
Concentration:

Rep 1

Llt

X

X

X

Y

X

X

Y

X

Observations

Number of

Chlorosis
(loss of pigment)

Necrosis
(localized dead tissue

on fronds, which
appears brown or

whitel

Yellow fronds

Abnormally
sized fronds

Gibbosity
(humped or

swollen
appearance)

Colony
Destruction
(slngle fronds)

Root
Destruction

Loss of
Buoyancy

Other
Observations

lation (Hormesis) at this concentration? Fronds: yES /Growth Stinru
hts: YES /Wei

Rep 4

ttl

X

X

X

X

X

X

K

Y

Rep 3

qLl

K

K

X

X

X

X

Y

V

Rep 2

57

X

X

X

X

X

X

X

X

Rep 1

6D

X

X

X

X

X

X

X

X

Observations

Number of

Chlorosis
{loss of pigment)

Necrosis
(localized dead tl6sue

on fronds, which
appears brown or

white)

Yellow fronds

Abnormally
sized fronds

Giblrosity
(humped or

swollen
appearancel

Colony
Destruction
(single fronds)

Root
Destruction

Loss of
Buoyancy

Other
Observations

Growth Stimulation (Hormesis) at this co ion? Fronds: YES / NO
Weights: YES / NO

LEGEND: X-not present i- affects < 25o/o of plants W- affects 25-50% of ptants VVV - affects > EOV. of ptants
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Observations

Number of

Chlorosis
(loss of pigment)

Necrosis
(localized dead tissue

on fronds, which
appears hrown or

Yellow fronds

wh

Abnormally
sized fronds

Gibbosity
(humped or

swollen

Colony
Destruction
(single fronds)

Root
Destruction

Loss of
Buoyancy

Other
Observations

Growth Stimulation (Ho rmesis) at this concentration? Fronds yES /
ts YES /

Rep 4

q1

X

X

X

,t/

X

x
X

Y

Sampte number: $?gc OO:,? I tL
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x
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Client:
$ite:
Concentration:

Observations

Number of

Chlorosis
(loss of pigment)

Necrosis
(localized dead tlssue

on fronds, which
appeare brown or

Yellow fronds

Abnormally
sized fronds

Gibbosity
(humped or

swollen

Colony
Destruction
(single fronds)

Root
Destruction

Loss of
Buoyancy

Other
Observations

Growth Stimulation (Hormesis) at this concentration? Fronds: YES /
YES /
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LEGEND: X-not present {- affects < 25o of plants W- affects 25-so% of ptants i!{ - affects > soo of ptants
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Rep 1
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X
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w

Observations

Number of

Chlorosis
(loss of pigment)

Necrosis
(localized dead tissue

on fronds, whlch
appears brown or

white)

Yellow fronds

Abnormally
sized fronds

Gibbosity
(humped or

swollen
appearance)

Golorry
Destruction
(slngle fronds)

Root
Destruction

Loss of
Buoyancy

Other
Observations

Growth Stirnulation (Hormesis) at this concentration? Fronds: Y

Weights: (

Rep 4

,;5

X

X

X

X

X

X

X

X

8W oc)},zltL
Concentration

4U cl0
Observations

aDate Started:
Date Ended:

Sample number:

ObservationsConcentration
Site

Rep 3

65

X

X

X

X

X

X

X

x

Rep 2

/nLsb

X

X

X

X

X

X

X

X

Rep 1
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 
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Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
3

L2701854-1

L2701854-2

EDL1

SP2

Client on 27-APR-22 @ 09:00

Client on 27-APR-22 @ 09:10

Sampled By:

Sampled By:

EFF

EFF

Matrix:

Matrix:

Miscellaneous

Miscellaneous

Special Request

Special Request

Special Request

Special Request

Special Request

Special Request

Special Request

Special Request

29-APR-22

24-MAY-22

24-MAY-22

24-MAY-22

24-MAY-22

24-MAY-22

24-MAY-22

24-MAY-22

See attached

See Attached

See Attached

See Attached

See Attached

See Attached

See Attached

See Attached

R5786394

R5786394

R5786394

R5786394

R5786394

R5786394

R5786394

R5786394
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Lemna minor 7-day growth toxicity test, based on the protocol "Biological Test Method: Test Method for Measuring the Inhibition of Growth Using the 
Freshwater Macrophyte, Lemna minor", Report EPS 1/RM/37, Second Edition (January 2007)

Fathead minnow 7-day test, according to the protocol "Biological Test Method: Test of Larval Growth and Survival Using Fathead Minnows", 
Environmental Protection Series, Ottawa, ON, Report EPS1/RM/22, Second Edition (February 2011).

Pseudokirchneriella subcapitata (formerly Selenastrum capricornutum) 72-hour growth toxicity test, based upon protocol "Biological Test Method: 
Growth Inhibition Test Using a Freshwater Alga" Report EPS1/RM/25, Second Edition (March 2007).

Ceriodaphnia dubia 3-brood toxicity test, accroding to protocol "Biological Test Method: Test of Reproduction and Survival Using the Cladoceran 
Ceriodaphnia dusbia", Environmental Protection Series, Ottawa, ON, Report EPS 1/RM/21, Second Edition (February 2007).

ALS Test Code Test Description Method Reference**

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

TB ALS ENVIRONMENTAL - THUNDER BAY, ONTARIO, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   

TOX-7DINHIB-LM-TB

TOX-GROWTH-FH-TB

TOX-INHIB-PS-TB

TOX-REPRO-CD-TB

Growth Inhibition using Lemma 
minor

7 Day Survival & Growth Fat Head 
Minnows

Growth Inhibition 
Pseudokirchneriella

Survival & reproduction 
(Ceriodaphnia)

Misc.

Misc.

Misc.

Misc.

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS
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Quality Control Report
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Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 27-MAY-22Workorder: L2701854

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

2



Quality Control Report

Page 2 of

Report Date: 27-MAY-22Workorder: L2701854

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

2



   
 

Nautilus Environmental Company Inc. 
Suite 122, 704 Mara Street, Point Edward, ON N7V 1X4 519-339-8787 

 
 
 
 
 
 
May 19, 2022 

 
 
 
Christine Paradis,  
ALS Environmental,  
1081 Barton St,  
Thunder Bay, ON P7B 5N3     
 
Dear Christine: 
 
On April 29, 2022, Nautilus Environmental Company Inc. personnel received one water sample (EDL1 
L2701854-1) from ALS Environmental, Thunder Bay, ON.  The following toxicity tests were performed 
on this sample observing Environment Canada methods: 

• Fathead minnow 7-day toxicity test, according to the protocol “Biological Test Method: Test of 
Larval Growth and Survival Using Fathead Minnows”, Second Edition, Environmental Protection 
Series, Ottawa, ON.  Report EPS1/RM/22, February 2011. 

• Ceriodaphnia dubia 3-brood toxicity test, according to the protocol “Biological Test Method: 
Test of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia”, Second Edition, 
Environmental Protection Series, Ottawa, ON. Report EPS 1/RM/21, 2007. 

• Freshwater alga 72-hour toxicity test, according to the protocol “Biological Test Method: 
Growth Inhibition Test Using a Freshwater Alga”, Second Edition, Environmental Protection 
Series, Ottawa, ON. Report EPS 1/RM/25, March 2007. 

• Lemna minor 7-day toxicity test, according to the protocol “Biological Test Method: Test for 
Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna minor”, Second 
Edition, Method Development and Applications Section, Ottawa, ON., Report EPS 1/RM/37, 
January 2007. 
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Table 1 Summary of Chronic Toxicity Results, sample collected April 27, 2022 

Sample Name 
Sample # 

Toxicity Test Endpoint Effect Result1 

EDL1  
L2701854-1 

Fathead Minnow 
 

7-day LC50 
(95% Confidence) 

7-day IC25 
(95% Confidence) 

Survival 
 

Biomass 

>100% Volume 
(Not Applicable) 
>100% Volume 
(Not Applicable) 

#8730-
0032203 

Ceriodaphnia 
dubia 

 

3-brood LC50 
(95% Confidence) 

3-brood IC25 
(95% Confidence) 

Survival 
 

Reproduction 
 

>100% Volume 
(Not Applicable) 
50.69% Volume 

(0.26% Volume; N/A) 
 Raphidocelis 

subcapitata 
72-hour IC25 

(95% Confidence) 
Growth 79.31% Volume2 

(74.42; 87.13% Volume) 
 Lemna minor 7-day IC25 Frond Number 

(95% Confidence) 
7-day IC25 Dry Weight 

(95% Confidence) 

Growth 
 

Growth 

79.25% Volume 
(60.5% Volume; N/A) 

>97% Volume3 
(Not applicable) 

 

1 - Results relate only to the sample tested 
2 - Concentration 0.125% v/v - 3.367% v/v replaced with control data for hormetic response. 
3 - Highest concentration tested, based on test method  
 
Toxicity Test Endpoint Descriptions 
 
From the data obtained in toxicity tests the following endpoints can be determined: 
 
LC50   The estimated concentration which causes acute lethality to 50% of the test 

organisms. 
 
IC25   The estimated test sample concentration which causes a 25% impairment in a 

quantitative biological function (i.e., the concentration estimated to cause a 25% 
reduction in fathead minnow larvae biomass, 25% reduction in the number of 
Ceriodaphnia dubia young produced).  
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Chronic Toxicity Test Descriptions 
 
Fathead Minnow Toxicity Test 
 
The fathead minnow 7-day survival and growth toxicity test determine the effect of a sample on the 
ability of fathead minnow larvae to survive and grow. This toxicity test utilizes 10, <24-hour old larvae 
per replicate and exposes them to a dilution series of the test sample (i.e., 100%, 50%, 25%, 12.5%, 
6.25%, 3.13%, 1.56% volume and a control).  The endpoints of the toxicity test determine the effect 
of the test sample on larval survival as well as growth over the 7-day exposure.  Larval biomass is 
considered a sublethal endpoint which combines the effects on mortality and growth.  The procedure 
is a static replacement toxicity test where the larvae in each replicate are exposed to a fresh sample 
volume each day.  The toxicity test utilizes a minimum of seven concentrations plus a control with 3 
to 4 replicates per concentration.  If there is sufficient mortality and/or impairment in growth an 
LC50 and/or IC25 is calculated. 
 
 
Ceriodaphnia dubia Toxicity Test 
 
The Ceriodaphnia dubia 3-brood survival and reproduction toxicity test determine the effect of a 
sample on the ability of the C. dubia to survive and reproduce. This toxicity test is initiated by 
introducing one, < 24- hour old offspring (neonate) per vessel. The neonates are exposed to a 
dilution series of the test sample similar to the fathead minnow toxicity test.  The toxicity test 
procedure, like the fathead minnow toxicity test, is a static replacement toxicity test where the C. 
dubia for each replicate is transferred to a fresh sample volume each day of the toxicity test.  The 
toxicity test utilizes a minimum of seven concentrations plus a control with ten replicates per 
concentration.  The endpoints of the toxicity test determine the effect of the test sample on survival 
and reproduction. C. dubia reproduction is considered a chronic endpoint.  During the exposure, the 
C. dubia matures and produces three broods of offspring.  The number of offspring per replicate for 
each test concentration is tabulated at the end of the test period.  If there is sufficient mortality 
and/or impairment in reproduction an LC50 and/or IC25 is calculated.  
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Raphidocelis subcapitata (previously Pseudokirchneriella subcapitata) Toxicity Test 
 
The Raphidocelis subcapitata 72-hour growth inhibition test is performed to determine the capacity 
of a sample to inhibit the growth of algal cells.  P. subcapitata cells are introduced into the test in 
the form of an inoculum, in which the algae are 3 to 7 days old and at a concentration of 10,000 
cells/mL.  The test is comprised of at least 10 concentrations of 3 to 4 replicates each, diluted by a 
factor of 0.33 (i.e., 100%, 33%, 11%, 3.7% etc.).  The set of controls includes 10 replicates.  Into each 
replicate of the test, 2200 algal cells are placed.  The actual concentrations are diluted by a factor of 
0.9091 because of the addition of a nutrient spike (enrichment medium) and the preparation of the 
inoculum.  After 72 hours in an incubation area, the cells in each replicate are counted, and the 
growth of the algae exposed to the sample is compared with growth of the controls.  An IC25 is 
calculated to reveal if the sample caused any inhibition in the growth of the algal cells. 
 
Lemna minor Toxicity Test 
 
The Lemna minor 7-day growth inhibition test is performed to determine the capacity of a sample 
to inhibit plant growth. Each leaf-like structure of L. minor is called a frond.  Three-fronded L. minor 
plants, started 7 to 10 days previous, are placed, two plants to a replicate, into test chambers.  The 
test is comprised of at least 7 concentrations of 4 replicates each, diluted half by half (i.e., 100%, 50%, 
25% etc.).  The set of controls also includes 4 replicates.  The actual concentrations are diluted by a 
factor of 0.97 because of the addition of three nutrient stock solutions (enrichment medium) to the 
sample prior to preparing the dilution series.  After 7 days, the individual fronds of the plants in each 
replicate are counted, and the plant dry weight determined.  The growth of the fronds exposed to 
the sample is compared with that of the control fronds, and an IC25 is calculated for both frond 
number and dry weight.  This reveals if the sample caused any inhibition in the growth of the L. 
minor. 
 
The following pages contain detailed descriptions of your fathead minnow, Ceriodaphnia dubia, 
Lemna minor, and Raphidocelis subcapitata toxicity tests.  Bench sheets of the chronic tests have 
been attached for your review. Also attached is a graph of the impairment in growth/reproduction.  
Additional information about quality assurance/quality control procedures and results can be made 
available if so desired. 
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If there are any further details which you require, please do not hesitate to contact us. 
 
Yours very truly, 
Nautilus Environmental Company Inc. 
 
 
 
 
 
Carol D’Andrea 
Laboratory Supervisor 
 
File ID: \bioassay\2021\1000\8730-003\8730-0032203 FCRL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ALS Thunder Bay -  EDL1  (L2701854-1)  - April 27, 2022
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Fathead Minnow Larval Survival and Growth Study 
METHOD:   Environment Canada, “Biological Test Method: Test of Larval Growth and Survival 
Using Fathead Minnows”, Second Edition, Environmental Protection Series, Ottawa, ON. Report 
EPS 1/RM/22, February 2011. Nautilus Test Method FH-GS-R14.7. 

 
Test Material 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
 
 
 
 
 
 
 
 
 

Page 1 of 4 

Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type: 
 

Effluent Source: EDL1  
 

Date/Time Sampled: 
  

April 27, 2022; 
09:00 

Date/Time Received: April 29, 2022; 15:00 

Date/Time Test 
Started: 

April 29, 2022; 
16:00 

Date Test Finished: May 6, 2022 

Description:  
 

Clear, light green Days Sample Used: Days 0 to 6 
 

Sample #:  
 

8730-0032203 Sample Collection: Grab 
 

Transport:  
 

Road Arrival Temp.: 11.7°C 
 

Collected By: 
  

N/A 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

N/A - Not Available  

Species:  Fathead Minnow (Pimephales promelas)  
 
Source:  Nautilus Fathead Minnow Culture Unit (A.B.S. Inc., Colorado) 
 
Culture Temp.: 22 to 26 °C  Life Stage: <24-hour old larvae 
 
Culture Mortality Within 7 Days of Egg Collection: 0% 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032203 Sources:  EDL1  
 
Control and Dilution Water 
  
 
 

 
 
 
Test Conditions 
  
 Test Volume:  533 ml/rep  Temp.: 25 ± 1 °C 
 
 # Organisms/rep.: 10   Depth of solution in test vessels: 7.9 cm 
  
 Unusual Behaviour During Test:  No, see bench sheets 
 
 Reps/conc.:  3 reps/7 conc. plus a control 
  
 Pre-aerated:  Yes, 100% Sample, days 0 to 6 
     
 Duration of Pre-aeration:     ≤20 minutes Aeration During Test: No 
 
 Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing and a 

disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
   
   Test Vessels:                        1-L polypropylene cylinders 
 
Conditions for Test Validity 
 

Control Mortality and Atypical Behaviour is ≤ 20%: Acceptable (0%) 
    
Average Weight of Controls is ≥ 250 µg:   Acceptable (717 µg) 

 
 
 
 

 
Page 2 of 4 

Water Source: Dechlorinated municipal drinking water  
 
Type and Quantity of Chemicals Used: none 
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Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032203 Sources:  EDL1  
 
Test Results 
  

    Concentrations (% Volume) 
Endpoints Rep Control 1.56 3.13 6.25 12.50 25.00 50.00 100.00 

Mortality Data                   
Larvae % Mortality 1 0 0 0 0 0 0 0 10 

  2 0 0 0 0 0 0 10 10 
  3 0 0 0 0 0 0 0 10 
                    

Mean % Mortality   0.0 0.0 0.0 0.0 0.0 0.0 3.3 10.0 
S.D.   0.0 0.0 0.0 0.0 0.0 0.0 5.8 0.0 

Survival/Growth 
Data                   

Mean Dry Biomass  1 0.673 0.863 0.838 0.887 0.741 0.683 0.816 0.628 
(mg) 2 0.703 0.724 0.879 0.804 0.674 0.675 0.707 0.653 

  3 0.776 0.711 0.861 0.760 0.757 0.743 0.758 0.811 
                    

% Effect (+ or -)   0.0 6.8 19.8 13.9 0.9 -2.4 6.0 -2.8 

Mean Dry Biomass/ 
Concentration (mg) 

  
0.717 0.766 0.859 0.817 0.724 0.700 0.760 0.697 

S.D.   0.05 0.08 0.02 0.06 0.04 0.04 0.05 0.10 
                    

 S.D. = Standard Deviation 
 
 
Method of Analysis 
  
 LC50 and IC25: 
 
 Tidepool Scientific Software. ©2019. Comprehensive Environmental Toxicity 

Information System – CETIS v1.9.6.7. 
  

 
Page 3 of 4 
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Fathead Minnow Larval Survival and Growth Study - Continued 
  

Sample #:  8730-0032203 Sources:  EDL1  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
 
7-day LC50 
(Confidence Interval)2 

 
 

>100% Volume 
(Not Applicable) 

 
 

No dose response 
 

Biomass 
(Survival and Growth) 
 
7-day IC25 
(Confidence Interval)2 

 
 
 

>100% Volume 
(Not Applicable) 

 
 
 

Non-linear Regression 
2P Exponential Model 

 1 - Results relate only to the sample tested. 
 2 - Empirical 95% Confidence Interval  
  
  

 
 
 
 
 
7-Day Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 21-Apr-2022 Reference Batch #: Zn2102 

Method of Analysis:   Trimmed Spearman-Karber α = 1.67% 

7-Day LC50 (95% Confidence Limits):  0.51 mg/L ( 0.44 mg/L; 0.59 mg/L) 

Historic Geometric Mean LC50: 0.73 mg/L ( 0.43 mg/L; 1.21 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 

 
 

Page 4 of 4 

Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:     None 
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Fathead Minnow lnitial Sam ple Measurements Before Preparation and Use in Toxicitv Test

Concentration: 100% Sample Name: Eut- t " 03 Sample #: Ello-eo3 zzc=3
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(bubbles/min)

Duration
(min)

0 24 -ot aqq n3 a+ 'l?bY ( v\f1g'E.. Yw Cls rfo s100 <20 1 qo

1
7o @b3 a-. c) loC cir;>

g\rl
=/S Itst ,dt, .N? s100 <20 1 @

2 ol -n( ffi-' ?-\o )\-\? )a+9 3Br aw ,dg )v s100 <20 1 oo
3 o7 t9.\ ?.6 lr.o ilq \ 6lq l]/ rr slt lts s100 <20 2 hrL
4 o\ 25.o lr.l

tt.L llgr t l,t 't/tu
s/, ks s100 <20 2 Q<_

5
o1 '16.\ 1.1 tt t.?ro uq v/9 Elt. Vq s1 00 <20 3 e

6 ot 26,o n.6 u.7 t8s3 bt
1V

,3/s6 €1u ks <1 00 <20 3 kc
7

ob

Answer the following questions regarding sample treatment and test procedure:

Was sample filtered or settled and decanted? Yesl@ lf yes, state mesh size:

Was sample pH or hardness adjusted? Yes/l@ lf yes, describe further.

Were alternate concentrations or dilution series used?

Was test fed 100p1 of brine shrimp days 0 to 6?

Were there any other method variations, deviations, or exclusions
from method?

Was there anything unusual about the test, any problems
encountered, or any remedial measures taken?

veslru@tt yes, describe

lf no, describe further:6)rruo

7*,6

vesrQ

lf yes, describe further.

lf yes, describe
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Fathead Minnow 7-day Growth Toxicity Test

Sample Name: LDc 11 rr{'2 o9'xConcentration

Observations

Sample 1jO - oo3 zzo3

Final Measurements Meter / Probe I
G

c

% Mortality
/ Rep

% Atypical/
Rep

o
o
'EOC pH

(units)
D.O.

(mg/L)
D.O. /

.C pH A B c A B C

25, I 9,(> 6.s 6/t ta/w
-la'r.

44-1 ?.J b.b 6{\ '3/ffi la, o o o o o o J'r

?'4.q ?.q -1.o 6tr ,?/st t& o C) U o o o
J'iq "-t,b 6"\ e{q r318E W't- o o o O o o tk
tq.q "1"6 ,.b eH r3lsr wv a c a (> ) uv
tr{"9 1.6 6,O 6 t tl r3/8c t^/{- o o o o o o /a-
Lt.q -l.u 6.r 6/( r9Ae lct o C) u o a ArL

o o o U o o vL
Y.\Masters\MASTERS BINDER\10. Fathead Minnow\Fathead Minnow Tday growth toxicity test.tuty 2bZQ,R

r.i.,.'i

oo
Date

Zozz

lnitial Measurements Meter / Probe o
(E

EpH
(units)

D.O
(mg/L)

Cond
(pmhos)

D.O. t
'c pH cond

0 z:'o* 21q 78 7-3 L77 c|1 t7 ft( sk 6
1 50 ?L.5 8"r 1,1 Z.{l btq t5 /ev 9tQ /\
2 ol.o( 7t' o g.\ -I:1 2j8 6r< telat 5tu lc.-

J oZ J6.l 8.3 l.-1 238 6lg t:lat tlu
^lL

4 oj rCc 8.t 18 ?'1b 6lq t3igg 'Elu l,!U

5 ol n.b 8.2 1.8 )27
(.
t t{ t3lEr Yu uJ't

6 oS )r{.E 8.o 8-o )q\i tlu
'3[tt

3/c t^rL

7 ob

Final Measurements Meter / Probe I
o

tr

% Mortality
/ Rep

% Atypical/
Rep

o
o

.C pH
(units)

D.O.
(ms/L)

D.O. /
'c pH A B c A B c

?5) e i b,-l bl'+ 'YeA *l ua

2t. I 1,1 b.3 6tq '7/$& C] o o o C) (] J,"r

2,t q ?e 6.2 1,/l ,3/n w b o () q) 0 o J*t
)q.q 7.t 5-.1 clq {3/ffi W'l- o o o o 6 o tz
)q.q 1,9 s.5 6lq l3lrs WL o c O a G o tuv
)q-t 1-1 6.i (,(q l3lts 1AJL o o o o o o kd

2V.e 1.6 6.e (k ,jk,
Ftc o a a a a o xll-

0 C) c) a C) o u(t

Concentration 66

oo
Date

ZoZz

lnitial Measurements Meter / Probe o
G
.:c.C pH

(units)
D.O
(mg/L)

Cond
(pmhos)

D.O. /
'c pH cond

0 2n,.orl n-8 t.o K-o 75o G1"l '1 (at 9le CS

1 io 7;.6 8,3 1,f LGJ b/t t1f vv rle
2 o t.oS zf.B 8.'5 1,f ar-t 6 !< 'j/gv tit Jt'ta

3 o1, a9 "l 8,? -1.9 J6o b lLl lt lsr slu irlU

4 o3 eq.1 8.2 1.8 J6o 6lq t?ftr 9c hiL

5 o( ,19,0 t.z 1q JL.L tlq t3/ss 7c t^JL

6 c'5 ct{.t{ 8.t 1.q Jlz *lLl lrlt r 5k tt/L

7 4
Observations

1 4.doc



Concentration

Observations:

>{

Fathead Minnow 7-day urowth Toxicity Test

Sample Name EDc 1- ',yf 'rr o3r Sample jO- 663 22Dj

Final Measurements Meter / Probe I
o
.E

% Mortality
/ Rep

% Atypical/
Rep I

o
'ec pH

(units)
D.O.

(ms/L)
D.O. /

.C pH A B c A B C

o o o () o o .f.-

t) $ o a (] o d\

o o o a o o Ae
c c a c C) a auL

o o o o o o 4
o 6 c \) o (/r
a c c) (J CJ (1 w

Concentration b'-LS 0
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.. .rr 

i

(!
o

Date

?-az-z

lnitial Measurements Meter / Probe o
o

"C pH
(units)

D.O
(m9/L)

Cond
(pmhos)

D.O. /
"c pH cond

0 z:-o*
1 50

2 ol.oS

nZ
4 oj

5 ol
6 oS

7 ob

Final Measurements Meter / Probe o
o

% Mortality
/ Rep

e/o Atypical I
Rep I

o

cC pH
(units)

D.O.
(ms/L)

D.O. /
"C

pH A B c A B c

O O O 0 O O Jar

C) lf O (J O o Oa,^*

o o o o o o k
O c O O O Li 'lA/'

o o o o o o kk
0

ta
U c () a c wt

D U c O o C,J WL

(go
Date

ZoZz

lnitial Measurements Meter / Probe o
o

C pH
(units)

D.O.
(mg/L)

Cond
(pmhos)

D.O. /
OC pH cond

0 aa-oY

1 io
2 o t.oS
J oL

4 o3
5 o(

6 oS
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Fathead Minnow 7-day urowth Toxicity Test

Sample Name EDc 1_ u.yf '2 03'Concentration:

Observations.

Sample 1jo- oo3 zzc3

Final Measurements Meter / Probe o
(!

% Mortality
/ Rep

% Atypical/
Rep

o
(g

'-"C
pH

(units)
D.O.

(mg/L)
D.O. /
'c pH A B C A B c

O (f 0 o o o 0\^

o O o o c) o )r
o o o o o o trt-
o a a o a o WL
a o a o o D k-k

o 0 o o O L, $Jtl

o a a C) U O lu(

Concentration 4r<

Y:\MastersWASTERS BINDER\10. Fathead Minnow\Fathead Minnow Tday growth toxicity test lrily IOZB'ht
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Go
Date

?,ozn-

lnitial Measurements Meter / Probe o
{u

'c pH
(units)

D.O.
(m9/L)

Cond
(!mhos)

D.O. /
.C pH cond

0 z:'o* Z\O 9-e 8-o q;C clt '7 IE t 5G c>

1 io. zs,a 8,3 -1.r{ 111 { b/* rt fea > l'tq Js

2 ol-o( Lf 'b 9,o 1,b Qfo 6r< olts flV
oZ 15.t 8,1 1.8 45q 6lq l'lrr 7" {JL

4 o3 Jrt"1 8.t 1.8 46t olq
'tl et Elc hL

5 ol )g.l 8.\ '11 1b3 6lr.t t3lxq sle kg
6 oS )ii.g 8.\ 8.o 48i 6lLt relss nu tl.,L
7 ob

Final Measurements Meter / Probe o
(g

% Mortality
/ Rep

% Atypical/
Rep

p,
(!
E

"C pH
(units)

D.O.
(mg/L)

D.O. /
'c pH A B c A B C

zs. b g,l c.1 b/q te/q C'r

zs. L ?.8 6,1 (r/\
'7/ea lqt D O C) cl O () 3n_

2,1.1 ?.q 6.8 o/, ,e/ss +- o o O o o e, ler

rqq "1,1 5J at,{
'3/rr

pL o o o o o o fu-
)q.8 1.b s.r{ cfq tslts WL O o () o o o wL
)q.8

'7.b 5.-? 6h{ t=/8. ilrL o o o o o o ek
2y.z 7.6

(L

\t-.S 6/,t t9/as k o o o o o G. wv

d rJ o 4 i, f

oo
Date

ZoZz

lnitial Measurements Meter / Probe u,
o

c pH
(units)

D.O.
(mg/L)

Cond
(pmhos)

D.O. /
'c pH cond

0 2a-ot
1 io
2 o t.oS
aJ oL

4 o3
5 o(

6 05
7 4
Observations
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ato
Date

7,a72

lnitial Measurements Meter / Probe U'
o

"C pH
(units)

D.O.
(m9/L)

Cond
(pmhos)

D.O. /
.C pH cond

0 z..-o+ {n c_9-f'to -t,l \tr7 6/'l '// 5E >t6
1 io

L>

2 ol .oS
J aZ
4 oi
5 oY

6 oS

7 o6

Concentration t so?

Observations

Fathead Minnow 7-day browth Toxicity Test

Sample Name EDe 1- ,p>f 'ft Cl3' Sample #: Blso- oo3 22D3

h- t*u:dta.d t4it

Final Measurements Meter / Probe I
o

c

% Mortality
/ Rep

% Atypical/
Rep I

$

5"C pH
(units)

D.O.
(mgiL)

D.O. /
.C pH A B C A B C

zf,l 9,7 b.-t b/t '1/w J,"..

/ft7
-l,b 6,f, 6/\ tifw Jr U o O 0 o (\ d\

29.q 8.o 6.s 6/,t t7/gt h. 0 o o o d o d{,

)i{3 1.q 6"t s{q rlfrv hL o o o o 6 o Kf
Ir.t8 8.0 6.r 6lq ll/ se i{rL c o J C) cJ o IA
)t{."1 8.o 6.3 61,* \3183 WL o lo o o o o tp
?.1.a fuq 6.t 6(v t3/sa k( io lo O - () hn

to {o l0 o C c fu/t
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Concentration: \ or) s
'rJ

Final Measurements Meter / Probe L
(I,

.F

% Mortality
/ Rep

o/o Atypical I
Rep

o
o

"C pH
(units)

D.O
(mg/L)

D.O. /
"C pH A B c A B c

0 D o C) () o
o O () () o (> t'^.
o o o o o o kr
0 C) c o CI c Wl-

o o o 6 o o e(
o io -4 1 a t6 a W
o 0 t_) a ic c) V.i-

(go
Date

ZoLz

lnitial Measurements Meter / Probe I
G
.=c"C pH

(units)
D.O.
(mg/L)

Cond
(pmhos)

D.O. /
'c pH cond

0 aa.o* 29,o '1.6 Q.t 1777 6/tt u/q 1G c)
1 1o Lr.1 8"rc 9.8 lvtto (o/q, rt/W stQ hA

2 o t.oS Z'.L -1,9
10. r ll tq 6t.( ri/tu 5Jb !^

J oL )5.0 q'S'; 1.9 r1E6 blq tBISr 516 \OL

4 oi )9,O 1.8 9,1 il18 6lq l3lqq Ylr. wv
5 o( )5.E 1.1 9.t is64 rlq t3ftf Elu t/JL

6 oS Jq.-t "19 r4e; lEqo olq r3fr8 tls wL
7 4
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FATHEAD MINNOW LARVAL WEIGHTS
Sample lnformation

Sample Na DL1 " 61"

Sample # &11o-oo3Lzo3 Sample Date/Time 21 O1 L oq00 Person Samplirg V/A
\atelTime Received 21.o1 'zz I t5:o<> Anival Temp tl.T '6

Sample Description ehq., 1.q4f 1r<.-^

tJ-bee Test started oV--l<4L- Fathead eatcn*Eil oJ-?.t /F106?J
z? Culture mortality within 7 days of egg collection OZ Swim bladder inflated; @l no

ramPle Type Uokr
100% Hardn""" QLb

Test lnformation
Dateffime Stafted 21' o4. LL
Date eggs aia Z3/z,t/zs/26 of.
Age of Larvae at start oftest in hou

Average Temperature during Test:

rs L 21 Control Hard

Zr .q r o.t
Water Bath Quadrant A

@n","

/zs

ls there any unusual appearance, behavior, or treatment of test organisms, before their use in the test? Yes one)

*Biomass is the total dry weight of fish surviving per rep divided by the number of larvae that were placed in
that vessel at the start of the test (typically 10 larvae).

Y:\Masters\MASTERS BINDER\10. Fathead Minnow\FHM Larval Weights June 2016 R1 .1 .doc

lnitials

lDd

5o

Lt

r2 5

6 t-'i

)t)

;L

Control

Conc.

'l - ,tl,t

c

B

A

C

B

A

c

B

A

c

B

A

c

B

A

C

B

A

c

B

A

c

B

A

Rep

(,
1

q

q
to
q
(o
lo
{o
lo
lo
lo
lo
IO
Itt
lo
{o
l0
t0
{o
IO

(o
ro
to
to

#of
Surviving

Larvae

0
0 [66+q
f) 67LtL1

,IJ -6++LT
D 66afr
D 6{g lt
0 6+6T1
0 6tTnt
0 6{ tq6
0 5t llg
r) 6t fl8q

0 6fiqtr
0 617qb
) 64ero
D 6( 0{q
0 611(1
0 6+961
) 6{ )qq
D KO9\
0 61 lq3
'0 .6+ q99
0 61 6qL
) 6{ 099
0 6\rot
h LltqL

Final Pan
Weight

(s)

oLol?>, u,
e. b5 ?,69

0 6(?f6
3 L?()qg

o. b57, I
o h?60Y

otAhAI
0.6Lq b6

0.6"q+l
f) h+436
0 A+l 32-
o l,?L\+
6 6a (n5
o. 67< qo
6. L+?85
0.b bq,L
0.6lr,6 Ofl

O.bYtA
0. (, ?l o0

0 664bL
n h+).#
O A69r1a

o b"Lah
0.t AqD\
0 bl,|v)

lnitial Pan
Weight

(g)

l'7
0.8tt
o. 6sg
0. 6fi
o-?qx

D ?D}
b-{l/
0 ?ue
Dt 4-

rr,

o.rtrz
0 lt+
o. b7h

D.'hl
D "7[o
D . 80t/
0 fE1

o.l6t
0 (?9
0 d?N

D .1 lt
D TL\
0 x69
0-7?b

D 199
0 .6+9

Mean Dry
Biomass* /

Rep
(mo)

n

0,61+

o .?[o

D loo

D 7L\

D 3l?

D Stq

D }{L

D _'?+

Mean Dry Biomass /
Concentration

(mg)

F*



Concentration
% volume

# of Larvae
at Start

#of
Larvae

Survivinq
Final

Mass (q)
lnitial

Mass (q)

Mean Dry
Mass/Rep

(mq)

Mean Dry
Biomass/
Rep (mq)

Mean Larva
Dry Mass/
Conc (mq)

Mean Dry
Biomass/
Conc (mq)

Mass SD
(mq)

Biomass
SD (mq) CV Mass

Control 10
10

10

10
10
'10

0.67246
0 67106
0.68054

0.66573
0.66403
o.67278

0.673
0.703
0.776

0.673
0.703
o.776

0.717 o.717 0.052975 0.052975 7.384968

0.766 0.7661.56 10

10

10

10
10

10 _/

0.67692
0.67999
o.67143

0.66829
0.67275
o.66432

0.863
0.724
0.711

0.863
0.724
o.711

0.084256 0.084256 10.99942

3.13 10

10

10

'10

10/
10

0.68038
0.68099
0.67369

0.67200
0.67220
0.66508

0.838
0.879
0.861

0.838
0.879
0.861

0.859 0 859 0.020551 0.020551 2.391476

6.25 '10

10
10

10
'10

10

0.67789
0.68089
0.68350

0.66902
0.67285
0.67590

0.887
0.804
0.760

0.887
0.804
0.760

0.817 0.817 0.06449 0.06449 7.893551

12.5 '10

10
10

10

10
10

0.67746
0.6791'1

0.67889

0.67005
0.67237
0.67132

0.741
0.674
0.757

0.741
0.674
o.757

0.724 o.724 0.044034 o.044034 6.082055

25 10
'10

10

10

10
10

0.68119
0.68146
0.67708

0.67436
0.67471
0.66965

0.683
0.675
0.743

0.683
0.675
o.743

0.700 0.700 0.037166 0.037166 5.306943

50 10
10
10

10
I
10

0.67677
0.68311
0.66709

0.66861
0.67604
0.65951

0.816
0.786
0.758

0.816
0.707
0.758

o.787 0.760 o.029012 0.054537 3.688659

0.628
0.653
0.811

o.775 0.697 o.110254100 10

10
'10

o

9
9 /

0.67727
0.67429
0.66679

0.67099
0.66776
0.65868

0.698
0.726
0.901

0.099229 14.22974

Sample # etso-ooszzos Sample Name EDL1
Validity Criteria: Mean Dry Larva Mass

for Controls (must be >250u9) 717

NAUTILUS

co l)/o>iaa

SD: Standard Deviation
CV: Coefficient of Variation

511112022 Y:\FH M Weig hts8730-0032203.xlsxExcel template with 3 reps



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study 

METHOD:  Environment Canada, “Biological Test Method: Test of Reproduction and Survival 
Using the Cladoceran Ceriodaphnia dubia”, Second Edition, Environmental Protection Series, 
Ottawa, ON. Report EPS 1/RM/21, 2007. Nautilus Test Method CD-RS-R12.11. 

 
Test Material 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
 
 
 
 
 
 
 
 
 
 
 

Page 1 of 5 

Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type:  
 

Effluent Source: EDL1  

Date/Time Sampled
  

April 27, 2022; 
09:00 

Date/Time Received: April 29, 2022; 
15:00 

Date Test Started: 
 

April 29, 2022 Date Test Finished: May 5, 2022 

Description: 
 

Clear, light green Days Sample Used: Days 0 to 5 

Sample #:  
 

8730-0032203 Sample Collection: Grab 

Transport:  
 

Road Arrival Temp.: 11.7°C 

Collected By:  
 

N/A 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

Species: 
  

Ceriodaphnia dubia Culture Temp.: 25 ± 1 °C 

Source:  Nautilus Culture (initiated from mass culture originating from OMOE,  
Rexdale) 
 

Parentage of All Organisms Originated from the Same Mass Culture:  Yes 

Life Stage:  Neonates are less than 24 hours old, and all broods used have hatched 
within 12 hours of one another. 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032203 Sources:  EDL1  
 

Test Organisms-continued 
  
 
 

 
 
 
 
 
 
 
 

 
Control and Dilution Water 
  
 
 
 
 
 
 
 
 
Test Conditions 
 
 
 
 
 
 
 

 
 
 
 
 
 

Page 2 of 5 

Ephippia Present in Culture Prior to Testing:   No 
 
Mean Brood Organism Mortality Within 7 Days of Testing:   0% 
 
Mean Number of Surviving Young Produced Within First 3 Broods:   22.5 
 
Mean Number of Surviving Young Produced Within 7 Days of Testing:   41.4 
 
Number of Young Produced by Brood Organisms in 3rd/4th Brood:   see bench sheet 

Water Source:
  
 

Reconstituted/Dechlorinated Municipal Drinking Water and 
Distilled water  
 

Type and Quantity of Chemicals Used: 60 mg/L MgSO4, 4 mg/L KCl, 96 mg/L  

NaHCO3, 8 ug/L B12, 8 ug/L Selenium, 40 mg/L CaSO4 

Test Volume: 
  

15 ml/rep  Temp.:       25 ± 1 °C 

Reps/conc.: 
   

10 reps/7conc plus a control 

# Organisms/rep.:
  

1 Depth of solution in test vessels: 4.5 cm 
 

Test Vessel Description:      17 ml polystyrene cylinder  
  
Unusual Behaviour During Test:  No, see bench sheets 

 
Pre-aerated:  Yes, 100% Sample, days 0 to 5 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032203 Sources:  EDL1  
 

Test Conditions-continued 
  
 
 
 
 
 
 
 
 

Conditions for Test Validity 
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Duration of Pre-aeration:   ≤ 20 min
  

Aeration During Test:   No 

Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing 
and a disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
Dilution Water Batch Number:  CD22-45 

Control Mortality is ≤ 20% Acceptable (0%) 

An Average of ≥ 15 Neonates Produced per Surviving 
Female in the Controls in First 3 Broods: 
 

Acceptable (21.2 Neonates) 

≥ 60% of Controls Produced ≥ 3 Broods:   Acceptable (70% of controls) 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032203 Sources:  EDL1  
 

Test Results 
   

    Concentrations (% Volume) 

Endpoints Rep Control 0.14 0.41 1.23 3.70 11.11 33.33 100.0 

Survival Data                    
Mean % Mortality 

  
                  
0 20 0 0 0 0 0 0 

Reproduction Data 1 27 19 21 24 21 23 20 20 
Number of Neonates per 

Replicate in First 3 
Broods or Less 

2 23 24 20 24 23 21 24 26 
3 24 22 30 8 12 2 16 4 
4 26 12 23 12 22 9 25 14 
5 24 10 22 16 13 9 23 22 
6 12 15 5 20 23 21 15 18 
7 22 24 17 11 9 18 20 13 
8 24 17 12 20 22 25 19 0 

  9 16 25 17 20 19 15 17 6 
  10 14 28 7 28 14 17 12 9 

Total Number of Live 
Neonates in First 3 

Broods or Less 

  
212 196 174 183 178 160 191 132 

% Effect (+ or -)   0.0 -7.5 -17.9 -13.7 -16.0 -24.5 -9.9 -37.7 
Mean Number of Live 

Neonates in First 3 
Broods or Less 

  
21.2 19.6 17.4 18.3 17.8 16.0 19.1 13.2 

SD   5.2 6.0 7.6 6.4 5.3 7.3 4.2 8.4 
 SD = Standard Deviation 

Method of Analysis 
  
 LC50 and IC25: 
 

Tidepool Scientific Software. ©2019. Comprehensive Environmental Toxicity 
Information System – CETIS v1.9.6.7. 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032203 Sources:  EDL1  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
3-Brood LC50 
(Confidence Interval)2 

 
>100% Volume 
(Not Applicable) 

 

 
No dose response 

Reproduction 
3-Brood IC25 
(Confidence Interval)2 

 
50.69% Volume 

(0.26% Volume; N/A) 

 
No nonlinear regression models fit 

Linear Interpolation (ICPIN) 

 1 - Results relate only to the sample tested.     
 2 - Empirical 95% Confidence Interval  
  
 
 

 

 

 

 

3-Brood Reference Toxicant Results 

 
Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 21-Apr-2022 Reference Batch #: Zn2102 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

3-Brood LC50 (95% Confidence Limits):   0.13 mg/L (  0.10 mg/L; 0.18 mg/L) 

Historic Geometric Mean LC50:         0.08 mg/L ( 0.02 mg/L; 0.26 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 

 
 

Page 5 of 5 

Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:     None 
 
Any Transformation of Data Required:   No 



CERIODAPHNIA DUBIA BIOASSAY SUMMARY SHEET

Client WS - Thuu.t* sa wul Sample #:mple Name: tlrouog??. oL

€*rtgr.lN o t A c ce p t a b I e :

@!fa|,ot Acceptabte:

G^owrNot Accepta ot", Ll 'L neonates\__:_-z

fo*u '* 
Duration {+minDa 0beys

6 LZ

t\lco lM

hw1
Gonditions for Test Validitv

Control Mortality is< 20o/o:

> 6 Controls Produced > 3 Broods:

An Average of > 15 Neonates Produced per
Surviving Females in the Controls:

Summary of Test Results

Pre-aeration Reason

SURVIVAL

3-brood LC50

95% Confidence lnterva12

REPRODUCTION

3-brood lC25

95% Confidence lnterva12

0

a Controls

%

= Results relate only to sample tested
= Estimated uncefiainty2

Are there any outliers present: Yes /

Concentration(s) & Rep(s):

Analysis Completed: lnitials

Results Verified: lnitials

6 Date

Date

Y:\Masters\MASTERS BINDER\Ceriodaphnia dubia\Ceriodaphnia dubia Bioassay Summary sheet r"n ,$j{4

ENDPOINT

D

5D

lY?,6

61 % Volume

% Volume

% Volume

% Volume// yt
/oo

RESULTl

No hohhh&ot'r ,

/f(W ,/rnt'0r- lrn o o(4)
wht*l ln I
t LP tfl ' /.a'tvn+
/"h/44 pc hul|*

ho oLo6 leJ7c h%

METHOD OF CALCULATION

2.doc



itial Sam easurem Sefore Prepara tileirn amc$ LIse Iru "["s]x[cltv Te

Concentration:100% Sample Name: 6nL- t " o3'* Sannp[e #: SlZo-oo-t 7L D

Day Date

2ozz-

lnitial Measurements Meters / Probes
Used Fre-aenation

yes/no F(ate
(hnhbles/nrin)

Duration
(rnln)

Fail
Sub-

Sannpled

a
ru

cTemp
("c)

pH D.O.
(mg/L)

Cond
(pmhos)

o
o a

'1;g
o
(J

0 71-o! a+q a5 e"7 )auY 4H
cix

tlnb <t
\./ /lo vrJ s1 00 <20 1 c/O

1
9o e7 1q too llftp w(sl, t wb Ola jv s1 00 <20 1 v

2 ol -oS ffin -t U2 ll e) \1-q v
btd+ p6g ols

"Nt
s1 00 <20 1 @

3 oZ 2ir 1.6 ll.o 119 r
5/tt nds ,/o

9r< s1 00 <20 .)
L h.

4
o3 L( .O

-l "l l{- z (1Y( tlq t+^ tlo Yd

Yn

s1 00 .' .)^:: <-V

-9n

-! 20

! lL,

<20

..t
z_

?

{1

b5
o'[ LG-\ 1L il l8{o Llq 0lx €1, s"]00

s'tr0t)

s'tr00

<1 00

6 o5

7
bL 3

.)I
6?

Answer the following questions regarding sample treatment and test procedure:
Was sample filtered or settled and decanted? Vesll@ lf yes, state mesh size:

vesrr(O

YesrNO

lf yes, describe further:

lf yes, describe further:

Was sample pH or hardness adjusted?

Were alternate concentrations or dilution series used?

Was test fed 100p1 of YCT and 100p1 of P. subcapitata daily?

Were there any other method variations, deviations, or exclusions
from method?

Was there anything unusual about the test, any problems
encountered, or any remedial measures taken?

fh,*o
Yes/t@

Yesrp

lf no, describe further:

lf yes, describe further:

lf yes, describe further:

Y;\Masters\MASTERS BINDER\5, Ceriodaphnia clr-rbia\Ceriociaphnia cluhria Initial Mlea$ilrements July 2020 R1 .4.cloc



I

(E

o

lnitial Variables Meter/Probe
o
.g
coc pH

D.O.
(ms/L)

Cond
(umhos) D.O. / oC pH Cond

0 21 'ot L6'o 8-o 7.7 )qx u1 l) (re b i/6 .5

1 % ffiv a- +) 5r bq \aT-? 5e
2 o/ -oS 7b,3 8.1_ -1.-t 3ur br* ti le ?, ela ,il.l.

3 oZ A.,.b jq T? €E v.tqJr \ZruN Efq> qO
4 03 L5.s 8.L l.s j1t 6/y 'j Ita s,1/6 k
5 ol l\e I L 1* 9\t Ll\ tlht >/r o
6 oS

7 o6

Concentrati

ceriodaphnia dubia 3-Brood survt..qr and Reproduction Toxicity Test

Sam le Name: ,,6i.
Sam *: B-?3o-re'3 z2 o

Date

Zozz

Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.O. / oC pH

o
o€
tr

ffi.@ ?b te t- rrt-J )ffi'a qo

t5<t n9 bl k2q re86 sO

ev l-g T,) w )?ffit c
) l.t.z 8.r 1.9 L Iq

Itlw t^.iL

{o JY q\ u t3g 6
d'\'a tra a.a td+ JelB( 3

Neonates Per Replicate % Mortality / day
oo Date

2eZL I 2 3 4r 5 6 7 8r 9 10
Total

Vial
Running

Total

otlo

Atypical/
day

o
(s Recheck

for neos
= initials

0 2-A 'o4

1 3o O o c.) .) () a () CI C)
2 ol 'o5 i, (l () o () CI C) <) C ()
3 OL O C) C] (a J C] C7 a7 C) a-1

c"l
4 oi b ,.1 I 5 Y s q ,l 2 6 qt o Plc ,e*
5 ol t + 9 ( f t n + , 3 -a-J t-,'

,4
U c

6 o-( I3 IQ i.l t? ta l) t? g C) CFZ C> 60 w)
7 ob

I o+
Total

Neonates * 2? a+ 2V r+ a aa a--) lW tq aa Notes: * 
= > 4th brood (not counted)
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lnitial Variables Meter/Probe
Go Date

ZoLz "c pH
D.O.

(mg/L)
Cond

(umhos) D.O. / oC pH Cond

o
(g

0 21'"t 75'( DI 72 lqt
6 /'4 t)[8v 5/d 6

1
AO 6)& =7e 7+ u@ l..'{ EB> 5lq @

2 o/ -oS 7b,L B,L -1. Y 3se bru t1/ e* eQ Jrr
3 oZ 6fr.v tr? -r+ 54 (a* ffi7 \-'kO cJ
4 03 7s4 a.j 7.b atz 6 /,1 ,t 4, T//b Pk

5 o'( oL1 tr-i- 15 "rt+ "lt, tr/N6 s/t B
6 OS

7 o6

Concentratiu

Ceriodaphnia dubia 3-Brood Survt.,at and Reproduction Toxicity Test
e Name t "pd' Sam b#: 8a3o-oo3 2z

Final Variables Meter/Probe
o
(g

oc pH D.O.
(ms/L)

D.o. / oc pH

ffi7 3g b.+ 61c't )@ €

ffi\ f9 b L) b9 t6b €

ZAl;: 3a b.q bq Erp5 €
)q.o 8.1 1.2 e[u t3ls* 'w\-

7qI r.1 ll 6h te )t\ c
aH.q 3e a"V to't teK]. \3

Neonates Per Replicate % Mortality / dayoo Date

2oZL 1 2 3 4 5 6 7 I I 10
Total

Vial
R.unning

Total

ot

Atypical 1

day

o
(! Recheck

for neos
= initials

0 L1 -a4

1 3o c () (1 () c C) C] C] o Cfl
2 ol 'o5 C] a a n o o o o o C) GC
3 oL C, C] e) C) C] CJ <) o 3', 13 3t-J]b#
4 o3 '3 5 L{ 5 5 i Y \.{

*\o
o gs o (q<_ lQc

5 ol (., t t a q a g ; 1 1 IB o \Z U
6 o-( IO tv 1\ o O

fl'r-^,\
7
dt ) n rl )V" Va 5b A/) @ sn

7 oG J I

I o7 V
Total

Neonates \1 r+ aa \a (J ,e d )? G\o/'-/ aa nv Notes: * = > 4th brood (not counted)
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ceriodaphnia dubia 3-Brood gurv;.,ar and Reproduction Toxlclty Test
Concentratiu Oqr.) vw Sam Name: " ca" Sam #: B'73o-'z>372

(E

o Date

ZoLz

lnitial Variables Meter/Probe
o
N
F

oc pH
D.O.

(mg/L)
Cond

(umhos) D.O. / oC pH Cond

0 21-"1

1 JO

2 o/-oS
3

OZ

4 03

5 ol
6 o5

7 o6

Final Variables Meter/Probe

oc pH D.O.
(mg/L)

D.O. / oC pH

o
.E

Neonates Per Replicate % Mortality / day(!
o Date

ZoZL 1 2 3 4 5 6 7 I 9 10
Total

Vial
Running

Total

ot

Atypical/
day

an

G
.E

Recheck
for neos
= initials

0 L1 'o'1

1 3o n O (l C) (_-) (.1 O C) CD
2 ol 'o5 o o .) o o o C) O o C) C] qJ )
3 OL € o a n C] C] 17 a C, qa
4 oi 'l '7 j o 7. 3 tl

Y o ?rj o o ke KF
5 ol 5 x 13 0i lc /7

L q i( lo e 3D D
4tt o

6 oS \2 IC t7 le rc c q o + O b6 -a &
7 o6

I o7
Total

Neonates a\ X & a3 {d 5 IT ta \? T Q4 Notes: * = > 4th brood (not counted)
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Concentratiu

ceriodaphnia dubia 3-Brood surv;'.ql and Reproduction Toxicity Test\4l vrv Sa Name: "gd' Sam *: B-73o-u>322

(E

o Date

ZoLz

lnitial Variables Meter/Probe
o
o

"c pH
D.O.

(mslL)
Cond

(umhos) D.O. / oC pH Cond

0 21'"t
1 %
2 ol 'oS

3
OZ

4 03

5 o'(

6 OS

7 o6

Final Variables Meter/Probe

"c pH D.O-
(mg/L)

D.O. / oC pH

o
(o

Neonates Per Replieate % Mortality / day
No Date

2o27 1 2 3 4 5 6 7 8 I 10
Total

Vial
Running

Total

ot

Atypical/
day

o
([
.E

Recheck
for neos
= initials

0 Za -o4

1 3o (J (1 a\ (1 a o Cl a-) CI C7 C) l\a
2 ol 'o5 d (1 r-i d o o c C) C) c/ Ci -) t

3 oL <) o C,
'e ,& b q C)

4 oi q ,-1 2 5 6 45 { o 3 o 3t o (q<- Krc
5 'l ID t a a q -T V q IL 'AZ O c U
6 o5 te \C O - * a a 3 t3 lr'\-- ).- C> a cta)
7 ob

8 o?
Total

Neonates
p A 1)-n 1O Lro l) oo 2-c a) n3 Notes: " = z 4th brood (not counted)
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lnitial Variables Meter/Probe
(E
o Date

7-oLz "c pH
D.O.

(ms/L)
Cond

(umhos) D.O. / oc pH Cond

o
(!

=c

0 21'"t 79-'.1 3.> 7.5 Lvla
ClLI

(1/st 9/e rs
1 % obb )..> a7 Ls'5+ to+ \an') 5fL <o
2 ol 'oS Zb.o 8,7 7,f 43a bt< t1f 

EZ, 5le
3 oZ ffib t'a ?n r+q7 b* dv( p
4 03 x5.i 8.s ?.1 Yvg ,/v ,3/ee t/e F*
5 of ta.t I-9

""+
qSL L&, 9/6 9a A-

6 oS

7 oL

Concentratiu ?)vl
ceriodaphnia dubia 3-Brood surv;',cr and Reproduction Toxicity Test

Sam Name ,,613..
Sam le#: 8-73o-cr>! 22

Final Variables Meter/Probe
o
N

oc pH D.O.
(mg/L)

D.o. / oc pH

t3o f,\) bb kJ1 FSV €

&q "t-b bq reil v6) €

&rc T9 w bt! Iffi €
Jit.o 8.1 1,a b lq l3 lrs tu'L-

ut 8./ +L .(h \e/3t n

a\7 1a +b kfl ww o

Neonates Per Replicate % Mortality / dayoo Date

2o27 1 2 3 4 5 6 7 I 9 10
Total

Vial Tota
n ng

I

Atypical/
day

o
o

E

Recheck
for neos
= initials

0 Z1 -o9

1 jo

2 ol 'o5

3 OL -') v a a
4 oi .{ ? 5 3 3 -f o 6 3 jr C) kc tr{=
5 o t\ c H U
6 (o O q
7 ob

I o?
Total

Neonates a\ a-r2
aL-/ B 2a o" q I1 l?7 Notes: * 

= z 4th brood (not counted)

doc
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Concentratiu

ceriodaphnia dubia 3-Brood surv;..c1 and Reproduction Toxicity Test
\\ )vV Sam le Name: ,, pB.t

Sam *: 8a3o-q>3 2Z <>

lnitial Variables Meter/Probe
Go Date

ZoLz
oc pH

D.O.
(mg/L)

Cond
(umhos) D.O. / oC pH Cond

o
G

0 21'"t
1 JO

2 ol 'oS

3
OZ

4 03

5 ol
b o5

7 o6

Final Variables Meter/Probe

oc pH D.O.
(mslL)

D.O. / oC pH

o
(Il

Neonates Per Replicate % Mortality / day(!
o Date

2oZT
,l 2 3 4 5 6 7 8 9 10

Total
Vial

Running
Total

fo

Atypical /
day

o
r! Recheck

for neos
= initials

0 L1 -o9

1 3o o n o n C) .1 o e C) o C'O
2 ol 'o5 17 a\ a O -) c) o o e) CI c-) (o
3 oL O C] (-) C) C7 C) {) a C) 30 €c
4 o3 o j o 3 o 3 1 6 3 ,1 ?A o k H<
5 ol a ( c 6 I { E q q G >A o ( G

6 oS tq a o b a tt() + + a4 r) (-" ,--'r
7 oG

I o7
Total

Neonates fr a\ a a j a\ fr & te i? lbl Notes: * = :4th brood (not counted)
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ceriodaphnia dubia 3-Brood gu1yi.,=r and Reproduction Toxlcity Test
Concentratiu 83) l( Sam le Name: "6d' Sam #:8-73o'u>37y

lnitial Variables Meter/Probe

oo Date

?-ozz "c pH
D.O.

(mglL)
Cond

(umhos) D.O. / oC pH Cond

o
(!
Ec

0 21 'o'f

1 %
2 o/ -oS

3
OZ

4 03

5 ol
6 o5

7
o6

Final Variables Meter/Probe

oc pH D.O.
(mg/L)

D.O. / oC pH

o
(I'

Neonates Per Replicate % Mortality / day
(!
o Date

2oZL 1 2 3 4 5 6 7 8 I 10
Total

Vial
Running

Total

%
Atypical /

day

o
([

=

Recheck
for neos
= initials

0 L1 -o4

1 3o €) o o C)
2 ol 'o5 C) o .) .) a c o .) C) C] nc
3 oL O d a) o () C) C) C) C) Cf C> ( }c
4 ai + 5 3 4 3 o g 3 3 n.L /1 n

b ,1/ o ke f'K-
5 ol T + n q (; q 5 ] L q ttA o U !

6 o( q IA Q2 YA lq IC o q' -n 5 q- (-) 10
7 oG

\<J

I o?
Total

Neonates

"C
r+ IV ee) '-e-dJ n r3 IT ta rqi Notes: * =:4th brood (not counted)
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Concentratiu 1.

Ceriodaphnia dubia 3-Brood Surv;',et and Reproduction Toxicity Test

Name: L "6d' *:8-73o-,x>37a o
lnitial Variables Meter/Probe

Go Date

ToLz
oc pH

D.O.
(mslL)

Cond
(umhos) D.O. / oC pH Cond

o
(v

0 21'"t 75.5 1,8 g-b 1??') Ct,l
t) /s( 5/a c5

1
JO &3 fq ;.=1 Rd bq b6Z J/ro 4

2 ol -,>S 25,3 l.g g,q talb (r/r\ l'1 /rc'lVv SJLe
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6 OS

7 o6

Final Variables Meter/Pnobe

pH D.O.
(ms/L)

D.o. / oc pH
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\}{'
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19.L t-t- 1q 6t1 \7/fr i7

?+'\ va Tb !ot r34B q0
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2oZT 1 2 3 4 5 6 7 8 9 10
Total
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ot
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day
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Recheck
for neos
= initials
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1 3o o c) rl o o c o o @
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Sample lnformation
client 4cs
Samp le# SZlo-Pe32Zoz
Date/Time Received 21 'o(. zz / 15:eo

Sample Type 4' t)

100% Hardness
1"b

lndividual Gulture Health Data

Ceriodaphnia dubia Neonate Origin

Sample Name CDc I 
,,o-3''

Date/Time Collected 21 /0'l/ 2z I
Ar:rivatremp ('c) Jf-
Sample Description c/ord,. .l;oA/ ^,<t^

-ry Person Sampling N/A

Test lnformation
Datereststarted 6r. OLI@
Dilution water r","n 

'rfi[," 
*@ qe Test Started By

Control Hardness
CC Template Used for

Randomization _?

Date cutture started A-D.f\+ gA
% mortality in previous 7 days (must be <20Yo)
Average # neos in 1" 3 broods (must be > '15) Bt

Culture l.D. (e.9., Wed Row 4)
Average # neos in previous 7 days (must be >15) 4.,\
(total neos for 7 days prior of viable moms/# viable moms)

Date cutture started 
-d'u Q+3A

% mortality in previous 7 days (must be s20%
Average # neos in 1" 3 broods (must be > 15)

Culture l.D. (e.9., Wed Row 4) uxjeO
Average # neos in previous 7 days (must be >'15)
(total neos for 7 days prior of viable moms/# viable moms)

Date Culture Started
% mortality in previous 7 days (must be 320o/o) _
Average # neos in 1"'3 broods (must be > 15)_

Culture LD. (e.9., Wed Row 4)
Average # neos in previous 7 days (must be >15) _

(total neos for 7 days prior of viable moms/# viable moms)

Date Culture Started
% mortality in previous 7 days (must be <20%) _
Average # neos in 1" 3 broods (must be > 15)_

Culture l.D. (e.9., Wed Row 4)
Average # neos in previous 7 days (must be >15) _

(total neos for 7 days prior of viable moms/# viable moms)

Date Culture Started
% mortality in previous 7 days (must be s20%) _
Average # neos in 1" 3 broods (must be > 15) _

Culture LD. (e.9., Wed Row 4)
Average # neos in previous 7 days (must be >15) _

(total neos for 7 days prior of viable moms/# viable moms)

Mean Brood Organism Mortality for previous 7 days .Q (add up % mortality for all cultures used / # cultures used)

Mean Number of Young Produced within first 3 b # 1"t 3 broods for all cultures used / # cultures used)

Mean Number of Young Produced in previous 7 days avg # neos in prev 7 days for all cultures used / Itures used)
ls there any unusual appearance, behavior, or treatment of test organisms, before their use in the test? Yes
Test lnitiation

ircle one)

tJJ.B, ,\

9
4

3

a
Irr
5
.+
3

(t.'a,8
Brood Organism

(eg. W4.6)

Y/N
( Y}N
( Y/N
\y/tt
\o6r
lrY$'N

V1ru
'!.)aitN
lXJ r'r

\.YJrl
\v-4N

2 B neonates in
cur-ren(brood

Y/N
(v,Iru
G./ru
'(f,tt
E/ru

\)*(ru
\X/ru
Gr4ru
\ yl r.t

\-r,l r'r

W/ru

> 3'd brood

YA
}O
I
IO
q
la
q
-a

# neonates in 3'o/4'n
brood -]p \

IC
q
-'s
1
h

<u5-5
qqg+'153
'fQ a

Test columns filled

s()@
@
@
a<)
.d)
c{)
q)
d{)

lnitials
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

METHOD:  Environment Canada “Biological Test Method: Growth Inhibition Test Using a 
Freshwater Alga”, Second Edition, Environmental Protection Series, Ottawa, ON. Report EPS 
1/RM/25, March 2007.  Nautilus Test Method PS-GI-R1.14. 

 
Test Material 
 

Client Name/Location:   ALS Environmental, Thunder Bay, ON 
 
Sample #: 
 

8730-0032203 Sample Name: EDL1  

Sample Method: 
 

Grab Collected by: Not Available 

Date/Time Collected: 
 

April 27, 2022; 09:00 Arrival Temp.: 11.7°C 

Date/Time Received: 
 

April 29, 2022; 15:00 Sample Description: Clear, light green 

Sample Point Description:    Other 
 

Sample Type: Effluent 

Transportation: 
 

Road  

Storage: 
 

None 

Container: 
 

Polyethylene pails lined with polyethylene bags 

 
Test Organisms 
 

Species (Strain #): 
 

Raphidocelis subcapitata (CPCC # 37) 

Source: 
 

Nautilus Plant Culture Unit (from CPCC) 

Culture Temp.: 
 

24 ± 2 °C 

Test Culture Number: 
 

G4(l)a 

Culture Age at Test Start: 
 

4 days old 

Cell Density in the Microplate Wells at the Start of the Test:     10,454.55 cells/ml   
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032203 Sample Name: EDL1  
 

Test Conditions 
 

Date/Time Test Start: 
 

April 30, 2022; 12:30 T=0 Control pH: 6.3 

Date/Time Test End: 
 

May 3, 2022; 10:20 - 
13:30 

T=72 Control pH: 6.5 

Sample pH Before Dilution: 
 

7.0 pH Adjustment: None  

Test Duration: 
 

72 hours   

Mean Test Temperature (±Standard Deviation): 
 

25.3 (±0.1)°C 

Pre-Aeration of Sample: 
 

None  

Procedure for Sample 
Filtration: 
 

50-ml subsample filtered through preconditioned 0.45-
ųm pore diameter membrane 

Type and Source of Control/Dilution Water:  Distilled Water 
 
Type and Quantity of Chemicals Added to Control/Dilution Water:  None 
 
Metal Mining Effluent Nutrient Spike Used:  Yes 
 
Type and Quantity of 
Chemicals Added to Each 
Well as Nutrient Spike: 

Macronutrient 
NaNO3 
MgCl2 6H2O 
CaCl2 2H2O 
MgSO4 7H2O 
K2HPO4 
NaHCO3 

mg/l 
15.94  
6.25 
2.76 
9.19 
0.65 
9.38 

Micronutrient 
H3BO3 
MnCl2 4H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 
Na2MoO4 2H2O 
FeCl3 6H2O 
Na2EDTA 2H2O 

ųg/l 
115.95 
259.76 
2.05 
0.89 
0.008 
4.54 
100 
46.9 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032203 Sample Name: EDL1  

 
Test Conditions - continued 
 

Enumeration Technique: 
 

Neubauer Haemacytometer 

Test Vessel: 
 

96-Well U-bottomed Polystyrene Microplate 

Concentration of Test 
Solutions: 
 

90.91%; 30.30%; 10.10%; 3.37%; 1.12%; 0.374%; 0.125%; 
0.042%; 0.014%; 0.005%; control 

# Replicates/Concentration: 4 reps started; 3 reps counted of test solutions 
10 control reps started, 2 used for pH measurement 

 
Design if Specialized Procedure:                       Not applicable 

Method Deviations or Unusual Occurrences:   None 
 

 
Conditions for Test Validity 
 

Algal cells in the controls increase by a factor of >16 times: 
 

Acceptable (21.2 times) 

pH in controls did not vary by more than 1.5 units: 
 

Acceptable (0.2 units) 

C V for cell yields is < 20% within the control wells: 
 

Acceptable (9.6%) 

No inhibitory trend detected across the control wells: 
 

Acceptable (no significant trend) 

Test Results 
 

Control 72-Hour Growth Data - Cell Yield1 (cells/ml) 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Mean CV2 

239,545 249,545 197,045 194,545 224,545 214,545 209,545 244,545 221,733 9.6 

 1 Cell yield = measured algal cell concentration - initial algal cell concentration 
 2 CV = Coefficient of Variation = (100 x standard deviation / mean) 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032203 Sample Name: EDL1  
 

Test Results - continued 
 

Test Concentrations 72-Hour Growth Data - Cell Yield1 (cells/ml) 

REP Concentration 

 90.91% 30.30% 10.10% 3.37% 1.12% 

1 184,545 427,045 292,045 272,045 267,045 

2 182,045 462,045 252,045 267,045 209,545 

3 189,545 404,545 287,045 344,545 249,545 

Mean Cell Yield 185,379 431,212 277,045 294,545 242,045 

Coefficient Variation2 2 7 8 15 12 
REP Concentration 

 0.374% 0.125% 0.042% 0.014% 0.005% 

1 227,045 257,045    

2 227,045 232,045    

3 229,545 214,545    

Mean Cell Yield 227,879 234,545    

Coefficient Variation2 1 9    
 1      Cell yield = measured algal cell concentration - initial algal cell concentration  
 2      Coefficient of Variation = (100 x standard deviation / mean) 

Mean cell yield for concentrations with significant growth stimulation are shaded.  Growth stimulation is 
determined by statistical comparison with control cell yield by pairwise comparison using Dunnett’s Test. 

 
Statistical Analysis 
 

Statistic Result1 Method of Calculation 
IC25 (95% CI)2 for Cell Yield 79.31% Volume2,3 

(74.42; 87.13% Volume) 
Linear Interpolation (ICPIN) 

No nonlinear regression models fit 
Test for Trend in Controls no trend Mann-Kendall 

1 - Results relate only to the sample tested.  
2 - Empirical 95% Confidence Interval for the Bootstrap Estimate 
3 - Concentration 0.125% v/v - 3.367% v/v replaced with control data for hormetic response.    
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032203 Sample Name:  EDL1  

Method of Analysis 
 

IC25 and Pairwise Comparison: Tidepool Scientific Software, 2001-2007 
Comprehensive Environmental Toxicity, 
Information System - CETIS v1.8.1.2. 
 

Mann-Kendall: “Selenastrum Trend Test 2” Excel Program by  
B. Zadlijk 

 
Weighting Techniques Applied to the Data:   None  
  
Outliers and Justification for Their Removal:   Yes, Grubb’s test indicated an outlier 
(30.303% v/v concentration; rep. 2).  No reason to remove it.  Statistics include all data. 
 
Statistic Transformation of Data that Was Required:   None 
 

Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:       Yes 

Test Method Deviation:    None 

Reference Chemical: Phenol        P2206 Date Test Initiated: 02-May-2022 

Method of Analysis: Linear Interpolation (ICPIN) Algae Lot #: G4(l)b 

72-hour IC25 (95% Confidence Limits): 40.18 mg/L (34.42 mg/L; 44.43 mg/L) 

Historic Geometric Mean IC25: 49.59 mg/L (22.46 mg/L; 109.48 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations)  
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Nautilus Environmental Company lnc.
Raphidocelis suhcapitata (aka Pseudokirchneriella subcapitata)

l?'Hour Growth lnhibition Test
Summary Sheet

Client ple Name

lnitials

lnitials

WLIhow sam Sample #

2t7
q.e

fi4on)q499

Conditions for Test Validitv

Cell increase for control is >16

CV among controls < 20

Result of Mann-Kendall test for trend

Test Orqanisms

Concentration of lnoculum

>L1o lrqh'l

e/Not acceptable

e/Not acceptable

(times)

of acceptable Ino

Algae and Nutrient sP ike ue g}s (cells/mL)

Used: Yes/No (Circle one)

Algae only (cells/ml)

Used: Yes/No (Circle one)

lot4c,q 6 (cells/mL)

6/ Date: I 06

o*a Date: f+l(fr I

ry

Cell density in the microplate wellsat the start of the test

Analysis Completed

Results Verified: ?a

y:\Masters\MASTERS BTNDER\15. Raphidocelis subcapitata\Raphidocelis subcapitata Bioassay Summary Sfreet nf .\@arV 2022.docx



Nautilus Environmental Company lnc.
Raphidocelis subcap itata (aka Pseudokirchneriella subcapitata)

72-Hour Growth lnhibition Test
Page 1 of 2

Transportation h, lb"*
Collection Point Description: 0W

Date/Time Received Lg,h. zt lg:oo
Date/Time Collected: 2+ . q, LZ I : co

Collection Method &2"4
sampre #: E19o -oo9 22 o 3

Storage: qLL
.Sample Type:
dEffluent n Chemical n Other:

SampleDescrrption: il/^,
ArrivalTemp.:(meter/probe) ll.V "C ( L1q )

Collected By: 0r/4

Sample Name -YDL I

Client Name/Location ryLS - Tb"rV"U, tla.,, L ZlT tSSq'l

Health Criteria

Culture Age at Start of Test

Source

Species (clone #)

[v"]lr. (Circle one)Axenic culture?

Any unusual appearance or
in test?

known-age culture, before its use
(Circle one)

treatmerl-of
yes7{rtoJ

9 Oty. old (must be 3 to 7 days old)

Nautilus Plant Culture Unit (from CPCC), Test Culture # (59 (0) *-,
Raphidocelis subcapitata, U of W Clone # CPCC 37

\-,,
CrO

{
@

@
lnitial if Objective is Met

Notes

T Con

* For refere nce test, record pH of top concentration before use for series dilutions
Notes;

pH of raw sample
(after filtration). ?IJ

Lights ON (lnitial)

pH adjustment: Yc)

AM PM 6()

pH of well DO at T=0 h bo

AM PMA

Min max Temps for Days 0 to 3 (Mean Temp t Standard Deviation) /., .

AM PM AM
Da 2

PM

r0
1

Type of nutrient spike Regular (For references and non-mining test)
(Circle one)

Metal mining '
NUT Lot # N ulT ?-eL

ln plate rotation (lnitial)

NUT Lot # ----

pH of well D7 atT=72n 6.t

Procedure for Sample Filtration: Through Preconditioned 0.45 pm membrane

EndLlt{ l*5 0Date / Time Test Start:
Started

Date / Time T
Finished

YesiNCrrAn remedial measures taken?

blems encountered?An

Yes/NOAnything unusual about the test?

Were there any other method variations or devi
from methods? 3

ations
YesltG)

lf yes, describe further:

\hGrowth

Condensation

Y:\Masters\MASTERS BINDER\15. Raphidocelis Subcapitata\Raphidocelis SubcapitataTestBench Sheet Rl.0 rqnhirr zo:z.ooc



Nautilus Environmental Company !nc.
Raphidoceffs subca pitata (aka Pseudokirchneriella subcapitata)

72-Hour Growth lnhibition Test
e2of2

sampre #: {+,ln OA L?,0\ sampre Name: frOU I l- ?-,\O l8qt4 -l

72-hour lC25
(95% C.t.)3

@

Method of Analysis

Reference Chemical
Batch #

Uo tt

lh' Iol"t t4Lt' LtY)

tr'QP - 8'w-o4
,t'ALtt pd'dUl1'ou

Phenol

Itnro

Historic Geometric
Mean lC25

Algae Lot #

Date test started

14

22 q(
1

I

5q

to\ qt

eLt (t") L

oIloE ) uL

Test for Statistically Significant
Growth Stimulation

Test for Outliers

72-hour lC25
(95% C.r.)3

o/o vlv
For cell yield

lf calculated without outliers

72-hour lC25
(95% C.t.)3

o/o vlv
For cell yield

Statistic

No statistically significant growth stimulation'z\
(eri./statistica I ly si g n ificant g rowth sti m u latio n
at these concentrations:

W t"oL,, lO.i0,i 1'.116]

lf outliers present, indicate Concentration/Rep:

x,D .bcV t oW L
No Outliers Present

\q.111"'t S? .lg)
'/-ul,Yl 9

r
Resultl

Williams' (DG."lt)
M u it i p I e C o mp-eii-so n Te s t

lnitial e

No growth stimulation in test. Analysis not completed

Grubbs' Test for Residual
Outlier

lnitia

/ tla mn"r{

L

0/
4/

tu0
t{n

ro
Ltth",v

No l4olnhwoa t..
rvt ort.ln t'04 lrh'oot'u
t'v7ul-l h'l'

Method of Calculationz

1)Results relate only to the sample tested.
2) Tidepool Scientific Software A 2001-2007. Comprehensive Environmental Toxicity lnformation System - CETIS v. 1 .9.6.7
3) Empirical 95% Confidence lnierval

Weighting techniques applied to the daia?

Any outliers and justification for their removal?
Y:\Masters\MASTERS BINDER\1 5. Raphidocel is Subcapitata\Raphidocelis

t wnu/^+ur!' W,
Yes/t@ o. r?.s - 5 .761 J

tr#fur-b'tu\{-/' [e* lnonr*tltu
rye*Touw

6No
suL*ltutu Test Bench Sheet R I .0



Page of

R.ap k i do c e I is s wb c op it at a ( a k a F s e wt{ o kir c le n er i e I I o s w b c ap itat a)
Growth Inhibition Test 72-Hour antitative Observations of Test Concentrations

Sample Name: fut Sample Number: Date Test Start: UD. 0

Y:\Masters\MASTERS BINDER\'15. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet Februa ry Z021,ht .A.do"
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Initials

5

4

3

2

I

Cell count per

0.1 pl or 0.004 ul

6

r1

r(

23
I

wett#VL

f,

8

Lt

L3

g
Well# CL

a

2t

IT

2+
6

Well# rL Well#

c

Average % Inhibition (-ve
number : enhancement)

lL. zq<

Coefficient of Variation of
CellYield

Z

Average Cell Yield
(+Standard Deviation)

tgs z7e (r Lrtl)

Theoretical Test Concentration: lU) - ul,t Actual Test Concentration: QO. 9 t' l, "t

Initials

5

4

I
J

2

0.1 or 0.004
Cell count per

6

r{

qt
qL
\U

b)Wel #

hv
a
5L

{4 
I

Well # c\

e

ho

f
q5

Well# Y9 Well #

Average % Inhibition (-ve
number = enhancement)

-qq q+\

Coefficient of Variation of
Cell Yield

7

Avelage Cell Yield
(+Standard Deviation)

h3'tTft ( r 26 q+6

Theoretical Test Concentration: bt. 1r7' l, , P ActualTestConcenrration: bO bOg /, yt"

Initials

5

4

-)

2

0.1 or 0.004

Cell count per

je
L\
L q

9;
well# g\

c

1,L

LY

LI
93

werr * Ch

L1

LT

, I
L6

Well # fl Well #

f)

Average % Inhibition (-ve
number: enhancement)

_Lr. gr e

Coefficient of Variation of
CellYield

8

Average Cell Yield
(+Standard Deviation)

2++ ot4s {r Zt7

TheoreticalTestConcentration: ll lt I ",)", l0 ' lo1 /- ,,t"Actual Test Concentration
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R.rdp h id o c e I i s s ub c op it o t a ( a k a F s e wd o kir c ls n er i e X kt s u b c ap it at a)
Growtla trnhibition Test 72-Hour antitative Observations of, T'est Concentrations

Sample Name: fut Sample Number LJ) /OtJ Date Test Starr: aD. O 2L

Initials

5

4

3

2

I

Cell count per
0.1 pl or 0.004 ul

Tlreoretical Test Concentration: 1" -VTh'l ."rl,l Actual Test Concentration 2' L67'f . v/u

'-6(

LT

el
ZT
2K

wett#W

6

7t

2[
2[
2,

wen* L5

C

9q

tt0
bq

9)
well# F5 Well#

o

Average % Inhibition (-ve
number : enhancerlent)

-tz gEt

Coefficient of Variation of
Cell Yield

/5

Average Cell Yield
(+Standard Deviation)

7qq*E (t hzt71

Initials

5

4

1J

2

i

Cell count per'

0-1 rLl or 0.004 ul

Theoretical Test concentration: t . Lbg ' 
I . u ), Actual Test Concentration: I l7Z '/, vt,z

e

'51

L8

23
2.1

Well # b6

e

L9
2L
1o

23
wer # Ce

LL

L8

z7
2q
2q

ET
Well # r t Well #

?,

Average % Inhibition (-ve
number : enhancement)

-9. tLt

Coefficient of Variation of
CellYield

IL

Avelage Cell Yield
(+Standard Deviation)

ThzohE It z?tT )

Initials

5

4

3

2

0.1 or 0.004

Cell count per

L

LT

L)

wett* hj

6

LL

LI

2+

L5

Well # C+

o

LT

Lq

/o
/ q

w.l + F1 Well #

o

Average % Inhibition (-ve
number: enhancement)

- L. 141

Coefficient of Variation of
CellYield

\

Average CellYield
(+Standard Deviation)

LZ] 8'n (t hq

0. t4 lL'l' vt"t 0.975 1.,,,"Theoretical Test Concentration Actual Test Concentration
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Rap h i clo c e I is s ub c ap it ot a ( a k a P s e ucl o kir c le n e ri e I I s s ub c ap it at a)
Growth Inhibition Test 72-Hour uantitative Observations of Test Concentrations

Sample Name: fut Sample Number: Date Test Start: UD. 0
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Initials

5

4

3

2

1

Cell count per
0.1 ul or 0.004 ul

TheoreticalTestConcentration: D.lL7'f .,,,lrt ActualTestConcer.rtration: 0. tZE'f . /u

0

2.3

Lq

Lt
LT

wetl#W

a

L\

tg

L'
2;

wett# d

o

Lq

qq
/-L

L)
2l

well# fY Well#

e

Average % Inhibition (-ve
number = enhancement)

-5.a+E

Coefficient of Variation of
CellYield

9

Average CellYield
(+Standard Deviation)

t uh qhs 1 t zl'4o

Initials

5

4

1
J

2

1

Cell count per
0.1 ;rl or 0.004 pl

Theoretical Test Concentratiou: Actual Test Concentration

Well # Well # Well # Well #

Average % Inhibition (-ve
number: enhancement)

Coefficient of Variation of
CellYield

Average Cell Yield
(+Standard Deviation)

Initials

5

4

J

z

I

Cell count per
0,1 pl or 0.004 ul

Theoretical Test Concentration Actual Test Concentration

Well# Well# Well # Well #

Average % inhibition (-ve
number: enhancement)

Coefficient of Variation of
Cell Yield

Average Cell Yield
(+Standard Deviation)



Name
Calculate initial algal cell

Concentration of innocculum (cells/ml)
Volume of algae addition (uL)
Cells added to each test well
Cells/ml in well at T=0

enter control data
D2 D3 D4

2i
25.0

#

11 5000
20

Use last count algae/nutrient mixture or algae only
Algae/nutrient militure = 20uL, algae only 1oul
Cell yield (must be >16 times in controls)
= 21.209239

% inhibition summary
D10 D11 Concentrati,Average % inhibition

24
22.0
21.O

-5.778
-2.772
-9.161

-24.946
-94.474
16.395

2300
1 0454.5455

D8

0
'A

23.O

23.0

20
2Q.O

23.0

94ozoc

38
23.O
20.0

D5

2i
21.O

0.005
0.014
0.042
0.125
0.374
1.122
3.367

'1 0_ 101

30.303
90.910

D9

24

-U

total cells 90 88 102
cells/ul 25O 260 207.5 205 235 225 220 255
cells/ml 250000 260000 207s00 205000 235000 225000 220000 255000

239545 249545 197045 194545 224545 214545 209545 244545
Mean cell yield for the control = Rc Standard deviation coefficient of variation
Rc 221733 SD 21273.6213 9.5942533 Must be <20

conc

total cells
cells/ul

Mean Yield
STD Yield
CV Yield

1 00.000
90.910

1 84545
1 85379

381 I
2

3.704
3.367

1.235
'1 0.101

23
20.0
22.0
23.0

24
2s.o

yield = measured concentration - initial algal cell
182045 189545 462045 404545427045

431212
28976

7

'18
23.0
18.0
19.0

C2
15

23.O
21.0' 
18-0

15
27,A
17.0
21.A

82 F2 B3
41

42.O
41.Q

51.0

41

52.0
53.0
43.0

F3
^;J6

43.0
45.0
40.0

c3 C4
1a

21.O
28.O

23.0

26
36.0
28.0
29.0

B4 F4

29.0
24,A
33.0

B5
28

27.O
31.0
27.O

F5

34.0
40.0

34.0

c5

26.0
26.0

35.0

25

77
192.5

1 92500
195

1 95000
200

200000

175
437.5

437500

189
472.5

472500

166
415

41 5000

121

302.5
302500

105
262.5

262500

118
297.5

?97500

114

282.5
282500

111
277.5

277500

142
355

355000

111
277.5

277500

104
260

260000

o6

220
220000

292045
277045

21794
8

252045 2A7045 272045
294545

267045 344545 267045
242045

29475
12

209545 249545

16.395
Average % inhibition

lfor 90.910%' for 30 3030/. -94 474 fot 10j01% -24.946 lot 3.367Vo -32.838 fot 1 .122ok -9.'161

Average % stimulation
lfor 90.910%' -1 6.395 for 30.30301 94.474 for 10.101o1 24.946 lot 3.367Yo 32.838 fot 1.122Vo 9.1 61

CxC
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0.412

OE

237.5
237500

227045
227879

1443
I

0.1 37 0.046 0.015 0.005

F7

95
237.5

237500

227045

240000
240

20

o-
'=

e-zv

Log Concentration

40

-100

-'120

;-40o
o-oo

o
g-Bo
o
.L

B8

90
225

225000

107
267.5

267500

97
242.5

242500

0

0

0

U

0
0

0
0
0

0
0 0

0
U

0
0

0
U

0
0

257045
234545

21 360
9

232045 214545 -10455 -10455 -10455

0
0

1 0455
-1 0455
-1 0455

0
0

10455 -10455 -1 0455
-1 0455

0
0

-10455 -10455

tor O.125o/o -5.778 fot 0.O42o 1o4 715 for O.O14o/o 104.715 for 0.005% 104.715

lot 0.3740/" 2.772 fot Oj2sYo 5.778 lor 0.042o/o -104.715 lor 0.0140 -1o4.715 for 0.0050% -104.715

P:\Data\Tox Data Calcs\PS tests\2022\8730-00322035heet1



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Certificate of Analysis 

CHRONIC TOXICITY BIOASSAY REPORT 
Lemna minor 7-Day Growth Inhibition Test 

CLIENT: 
ALS Environmental, 1081 Barton Street, Thunder Bay, ON P7B 5N3 
TEST RESULTS: 

Sample 
 Name 

Sample 
Number 

Date  
Collected 

 

Date 
Received 

 

Date 
Tested 

 

Frond Number 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Dry weight 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Method 
Deviations 

EDL1  8730-0032203 April 27, 
2022 

April 29, 
2022 

April 29, 
2022 

79.25% Volume 
(60.5% Volume; N/A) 

>97% Volume2 
(Not applicable) 

No 

1. Results relate only to the sample tested.  
2. Highest concentration tested, based on test method 
 

TEST PROTOCOLS: 
 

Environment Canada, “Biological Test Method: Test for Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna 
minor”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/37, Second Edition, January 2007. (Nautilus Test 
Method LM-GI-R5.14) 

REFERENCE/HEALTH DATA: 
 

Reference test conducted under the same experimental conditions with same species, clone, and test medium as test:  Yes 
Test Method Deviations:  None 

Lemna minor 

Date Reference Test Initiated:        22-Apr-2022 Reference Chemical: KCl 
Frond Increase IC25: 2.27 g/L 95% Confidence Limits: 1.92; 2.62 g/L 
Historic Geometric Mean IC25: 2.24 g/L Historic Warning Limits (± 2 Standard Deviations): 1.5; 3.33 g/L 

TEST-SPECIFIC INFORMATION: 
 
 
 
 
 
 
 
 

TEST RESULTS APPROVED BY: 
 
Date:  May 19, 2022 

   Carol D’Andrea 
Laboratory Supervisor 

 

Type and Quantity of Chemicals 
Added to Control/Dilution 
Water and to Test Sample 
Before Start of Test: 

Substance 
NaNO3 
NaHCO3 
K2HPO4 
KCl 
 

mg/l 
255  
150 
10.4 
10.1 
 

Substance 
CaCl2 2H2O 
MgCl2 6H2O 
FeCl3 6H2O 
MgSO4 7H2O 

mg/l  
44.1 
121.7 
1.6 
147 

Substance 
H3BO3 
Na2MoO4 
2H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 

mg/l 
1.86 
0.0726 
0.00003 
0.00001 
0.00001 

Test Vessel Size, Shape, Material:                  300-ml cylindrical glass tumblers 
Design and Description if Specialized Procedure:                None 
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Test Material

Test O antsms

Health Criteria:

Test Conditions and Procedures

Any problems encountered? Yes /

Any remedial measures taken? Yes /

Transpoftation: l\ u

Collection Point Description: Of44/

Date/Time Received. t 1 . O\ Zt- l( : oo
Date/Time Collected: L7 . d-1 . LL ? t oo
Collection Method &r^-u
sampre #: Bj bO- ooL Ll by

Client Name/Location /V-S - Thuu,olht 6U L not89L1 |

0;o-'3- Storage: Vlohr

Sample Type:
VEffluent

I U

n Chemical r Other

Sample Description, tfua-t, Aq,trt ,4'reza-
Arrival Temperature (meter/probe):ll.] oC ( dq )

Collected By: N U+

@LlSample Name:

Culture Medium

Culture Age at Stad of Test

Source:

Species (clone #)

Axenic culture? V6i/No
Health test fronds increase > 8-fold in 7 days

2t fronds at starl in each health test
tr in HT 1 , gt inHT z, Lo( in HT 3 at finish

Any unusual appearance or treatment of Lhe
in test? Y-es/lCO

test culture before use
Modified Hoagland's E+ medium, Lot # fn h Uol

-l days old, acclimated L4 'v hours in fresh test solution
(mAPHA)

Neutilus Plant Culture Unit (from CPCC, # 490)

Lemna minor L. (8434)

a

.//
tt)

U

6
5
n

w

lnitial if Objective is Met

Anything unusual about the test? Yes / KS)

Were there any other method variations orff-)
deviations from methods? Yes / No/

Test Volume and Depth: t i66>' r,r,t I tn 
^

Sample RH Before- D,{,'"r 
f[ 

met5e/orobe)

Type and Source of Control / Dilution Water: eAqdfpd APLIA(prepared with deionized municipal water) or
Receiving water (filtered through - 0.2 rrm, with additionalAPHA control) (circle one)

Alagae Present: Yes /(flvisual inspection)

Pre-AerationbFSffiple: Time: 'LO minutes, Rate: tw bubbles /minute,
Method: Filtered air is dispensed throuqh airline tubinq and a qlass pipette

Test o renewa or Static Renewal one

Date / Timelst start: 29 - $4. 2l- lil , Oo
Started Bv: b

Randomization Template: ft

lf yes, describe further:

Number of Reps.: q

pH Adjustment: h ot4,

lf yeg, was sample filtered though -1pm fiber filter: Y / N

Date / Time Test End
Finished Av:6,

06.95 ' LL "l ,l\

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet R1.0 Janu^,r@no"
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sampre #: 3)lo -ooL 2_?pg

Test Variables, Observations, and Measurements
Dai Tem eratures of a re resentative Hi h Medium Low and Control Test Vessel

Measurements of in Re resentative H Medium Low and Control Test Vessels at Test Start & End

)onductivity Reading of Representative Test Concentrations and Control Test Vessel at Test Start -
Corrected To 25oC For Reference Test Onl

Measurement of t at Least Once Duri the Test

Any changes in appeara
lf yes, describe further:

Reference Data

nce of test

W
on during preparation or during the test:@l ruo

yf, Lot"tnl aufi d-"1
soluti

ia

Y:\Masters\MASTERS BINDER\'14. Lemna minor\Lemna minor Test Bench Sheet Rt.O Lanuary\@ffioc

Sample Name

meter/probe

lnitials

Hish

Medium

Low

Control

Temp. Range
25t2oC

14q

Tl
Z.{. \

zt.u
2q,z
2..i."{

Day 0

{\
Gc)

e+3
aq9
affi
aq9

Day 1

-f-\
qO

ffi.4
"ffi,4
ffia
m\
Day 2

Ll ,,1

L1

u5'v
1,i"V

Li.v
D.L

Day 3

,1 'l

t5

1,>.v

)1. v
.\vt

ut
Day 4

ltLl
6t
L9 .b
I'5.\
L5 "b
L5 .b

Day 5

Au

g
1)S

'lr5 I

LC
LS

Day 6

Mean Test Temperature (average of 24h high / low temperatures): LC , \L O"1 oc

cL q
77

u,t5, ?-

tJ' . t-
Lgu
Day 7

Day 7

Day 0

9,'
Control
e.:

Control

9.L
Low
*.f
Low

q. L
Medium

A.z
Medium

8.2j7'

qO
Hish

Hish

{l'
lnitials
b

lnitials

Lil'l\
pH meter/probe
lUlX+'" tz/&?
pH meter/probe

(pmohs)

Day 0 Control glL glL g/L glL g/L lnitials
Conductivity
meter/probe

c'hTo
x15o/o Variation of Mean

b?n E 5a"lo

Light Measurement: 5 points (light metre #): lL

Photoperiod: Continuous Lumination

lnitials

Date (day of Test): 0L 05
"L

Not Acceptable (circle one)

Mean Light Measurement 5 IL

Acceptable Light Fluence Range: 4000 to 5600 lux

Reference
Date

1- .11

tc25
(s/L)

or Dry Weights (circle one)

9 ti T "GL

95% C.t
(s/L)

2 .a1

Historic lC25
(q/L)

I, q) ', 9.99

Historic 95% C.l
(s/L)

dd4g
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Valid Criterion:

Test Results Summa

Control
o/o vlv
Mean 7o

Stimulation
SD = Stand ard Deviation, CV = Coefficient of Variation*= concentrations with significant stimu by *. Growth stimulation is determined by statistical comparison with control

growth by pairwise comparison r Wlliams' Multiple Comparison Test.

Stimulation calculation completed Not applicable (no stimulation)(Circle one)

Test nts and Galculations: Nt" h

1) Results relate only to the sample tested
2) Tidepool Scientific Software. 02000-2019. Comprehensive Environmental Toxicity lnformation System CETISv 1.g.6.7
3) Empirical 95% Confidence lnterval
') Outliers detected using Grubbs' Test for Residual Ouilier

sampre *, {\lo -oc9 Z'l,Oy

Veighting techniques applied to the data?

Any outliers and justification for their removal?

Yes /

Yes /
@

Sampte Name: @L I

The mean number of
fronds in the controls must
have increased to )Btimes
original number.

A
@ B

so EI
c D 9)

Number of Fronds in Control Vessels
(do not subtract 6 starting fronds)

sb. 5

Mean Number of Fronds (Must be z4B
for test to be vali

-IL ,LO *q 9? -l 8o - lo. 99 -0 6g

r and Appearance of Fronds in Each Vessel at Day 0
2 plants, 3 fronds each in each vessel, dark green and healthy

Numbe

o/,D? O\L

D 09?

-6 ?r -L L]

or ,T

7.L(

Zr

6. Lt

q?

-z1 7t- 6.7(

b.29 D ,1+ t', 
1

Mean % Stimulation for D
Stimulation

n o/o

ht of Fronds in Each Treatment

.-6 "q
0. 091 0.?q 1? 5t ?7o 1 ?

trol ,7,

t4r.U lo s
Mean (SD) of increase in frond number in control at test end, CV

Mean % Stimulation of Fronds Number in Each Treatm ent:
t.t

Number and Appearance of Fronds in Each Vessel atDay 7: See Observation Sheets

'alnitials

tc25 (95% C,t,)3 7\.1€ [Ao s i ntS

l4 tn z /^^ t rrrn

b|ln - /^ ryeo4

D We hts

b h4il

/.

\1 'l (rt tD

/ rpln'/t'*

uV4a'htol

/.tt t a\

lf calculated without outlie/

tc25 (95% C.t.)3

rc25 (e5% c.t.)

tc25 (95% C.r.)3
lf calculated without outliera

ohll to\o

Statistic Method of Calculatio
Frond lncrease

Results

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench sheet Rnn/o)"o 2022,doc



Lemna minor D Observations
Client:

Sample number: 873o-Oo32LO> Date Started

tr
@

o
N
-o
c)

LL
U'
co
(!-
(D
a

_o
o
F-

oo
o
.E
E
(g
c
E()
J
o
C

-
(Uc
Eo)
$

t
uloz
m
u)
t-
uJFa

a
o
U'
CU

Site: Date Ended: k-
Concentration Observations Concentration: Observations By: U
Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of ?0 5D 5r Ao Number of f+ 5L L{1 qq

Chlorosis
(loss of pigment) K K Y ( Ghlorosis

(loss of pigment) V Y k v
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

x Y Y V
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

X V K k
Yellow fronds X x Y Y Yellow fronds Y V Y k
Abnormally
sized fronds Y Y Y Abnormally

sized fronds
\//

I.^dllL/
\//

fndl*"
//

\nulu
ft

) L\s/.Lu/
Gibbosity
(humped or

swollen
appearance)

X Y X X
Gibbosity
(humped or

swollen
appearance)

Y Y Y r
Colony

Destruction
(single fronds)

X Y Y Y Colony
Destruction
(single fronds) K Y k \(

Root
Destruction Y Y X X Root

Destruction Y Y k k
Loss of

Buoyancy Y Y Y Y Loss of
Buoyancy

\< Y Y V
Other

Observations
Other

Observations

Growth Stimulation (Hormesis) at this cgncentration? Fronds: YES / NO

f'f /ft weishts: YES / No
Growth Stimulation (Hormesis) at this concentration? Fronds: yES /

Weights: YES /

LEGEND: X-not present {- affects < 25o/o of plants {{- affects 25-50% of plants {W - affects > 5To/o of plants



Lemna minor D Observations
Client:

Sample number: ?'To-oo3zLo>

-ro

t
@

O
N
_o
c)

LL
(n

o
(!-
o
cn

_oo
F-.

$a
o
.C
E
(5
c
E()
I
oc
c
CEc
E
0))
+
t
LUoz
m
U)
t
UJ
F
U)

a
o
a
(5

.l Date Started:
Site: (: ded: UU
Goncentration: Observations Goncentration Observations Bv: U

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of qt q6 \C qq Number of L.tt kt qs 5L
Ghlorosis

{loss of pigment} K Y k V Chlorosis
(loss of pigment) K Y k k

Necrosis
(localized dead tissue

on fronds, which
appears brown or

white)

X X
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

X X /

Yellow fronds Y Y X x Yellow fronds X x V k
Abnormally
sized fronds

\//
th.4!J"' )1^<Wu {lu y^ilhl

Abnormally
sized fronds YA*

//
hr"qJlLt

J/
h^^l/t^)

//
J7halh*

Gibbosity
(humped or

swollen
appearance)

Y Y Y X
Gibbosity
(humped or

swollen
appearance)

)< )( Y K
Colony

Destruction
(single fronds)

X Y Y
Colony

Destruction
(single fronds)

\< X X V
Root

Destruction Y \< \< Root
Destruction x )< X K

Loss of
Buoyancy X Y \( Y Loss of

Buoyancy \< Y Y Y

Other
Observations

Other
Observations

Growth Stimulation (Hormesis) at this concentration? Fronds: YES /
hts: YES /

Growth Stimulation (Hormesis) at this concentration? Fronds: YES /
Weights: YES /

@.
No/

LEGEND: X-not present {- affects < 25o/o of plants {{- affects 25-50% of plants {{{ - affects > 50o/o of plants



Lemna minor D: Observations
t, Date Started:

Site: Date Ended: /(-
Goncentration: % " Observations Concentration: Observations By: U

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of \L qL tl8 q\ Number of \v 58 6s q\
Chlorosis

(loss of pigment) X K k X Chlorosis
(loss of pigment) Y Y Y k

Necrosis
(localized dead tissue

on fronds, which
appears brown or

white)

{ Y X X
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

k k k k

Yellow fronds X x X X Yellow fronds x K k K
Abnormally
sized fronds

\//
\n.rlhp

//
)n*ilu

,//
\nailt,

//
)na[lu'

Abnormally
sized fronds

//
5t^+llt,

//
)'h"dlJ.u, {/,^

Gibbosity
(humped or

swollen
appearance)

Y X x X
Gibbosity
(humped or

swollen
apoearance) k \. K Y

Colony
Destruction
(single fronds) V X Y X

Colony
Destruction
(single fronds)

Y Y Y K
Root

Destruction X x Y X Root
Destruction k k

Loss of
Buoyancy

\< \< \a \< Loss of
Buoyancy x Y V

Other
Observations

Other
Observations

Growth Stimulation (Hormesis) at this concentration? Fronds: YES /(Qy'
Weiqhts: YES / $}r

GroMh Stimulation (Hormesis) at this concentration? Fronds: G$)I ffiWeights: YES /

Client: Samplenumber: 8%O-Oo322'O>

\-
.1) 1'
o-t:"--"o Y

t
@

O
N
-oo
LL
o
o
o
oa
o
F-

(g
O
o
.c
CL
(U
C
C
c)
J
o
C
c
(s
c
E
c)
J
+
E
uloz
co
at
ulF
U)

a
o
a
(U

LEGEND: X-not present {- affects < 25o/o of plants {{- affects 25-50% of plants {W - affects > 50% of ptants



Lemna minor D Observations
Client:

Sample number: t'Tooo3zLo>

tr
@

o
N
_o
o)
u-
o
o
(o

z
oo
-oo
Fr

oo
Lo
.E
E
G
c
Eo
_l
o
'=-
oc-
0)J
$

t
Lr.to
4
m
a
tr
ulFa

o
q)

o
(U

Date Started:
Site: a Date Ended 1,4-
Concentration: / Observations Concentration: Observations By: U
Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of 6q 66 5t 6r Number of b6 75 3q LI
Chlorosis

(loss of pigment) K Y Y X Chlorosis
(loss of pigment) X Y X k

Necrosis
(localized dead tissue

on fronds, which
appears brown or

white)

X X X X
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

Yellow fronds Y X x Y Yellow fronds X Y Y Y
Abnormally
sized fronds

\//
)lrl4,ll'uu \nalh/"

,//
)vnnil'r'

//
\tnntLJ*"

Abnormally
sized fronds

J/
) lrh$1'14,'

//
ftn<llnt

t//
lrnnltt^

,//
) nau/-t',

Gibbosity
(humped or

swollen
appearance)

X X \a Y
Gibbosity
(humped or

swollen
appearance)

V V Y Y
Colony

Destruction
(single fronds)

>< Y v \< Colony
Destruction
(single fronds) X Y ). \<

Root
Destruction

/ Y x Y Root
Destruction Y x Y \(

Loss of
Buoyancy

* Y v Loss of
Buoyancy V K Y

Other
Observations atyw -----) Other

Observations tl,w*
Growth Stimulation (Hormesis) at this concentration? Fronds

/NO
NO

ts:
Stimulation (Hormesis) at this concentration? Fronds YES /

f$rr NO

GroMh
Weights:

LEGEND: X-not present {- affects < 25o/o of plants {{- affects 25-50% of plants {{{ - affects > SOo/o of plants



crient lf'uS* Tbutnd-,rr lbD^ 6DLlSite

Out Oven Date/Time/"C: 2L lo: o05

Sarnple 
"y+ry5 -ar;g zz ci

Lemnt minor \Y

t,f-c0
ln Oven Date/Time/ oC: 

A

oq?

Initials

r Fs"e.V\<-
Oo
.'
t
(o

O
N

c
J.?

q)

U)

c
o)'d

=Lo
.=
E
o
E
0)J
o

E
oc
E
c))
.t
t
utoz
co
at
I.IJ
F
@

c.

@
o

q?

3\

q).

?\

o,6tr1

ocq+

Control

Conc.

I

D

C

B

A

D

C

B

A

D

C

B

A

D

C

B

A

D

L

B

A

D

C

B

A

D

C

B

A

D

C

B

A

Rep

KlF

3?
zg'
2q
3o
r-l G
45
4q
r+q
4g
L{q
q2-

e-->

L+3
Lt2
z{o
t{o
r+u
4z-
z+1
4z-
45
e{o
r+o
4L
33
i+3
L{ l^

llr
q4
\5
q4
t+q

Frond
Increase

AT

5t.o
t+ r)

\1,o
f t t)

q5.3
ru .t)

4r-3
Lr s)

\ 2.9
t=.2)

/-r r .3
( r.s)

\ a'o
ta+)

'lr.l .5
'-\(o > )

Mean
Increase

(SD)

0
n I+ (
0 .61oLt

0.67
t0 . 6X LLrL

0 61'.t
D. 67LLU
h 6+ 6L+

I

O 66YIL

06{
D A+i

0 6(q+t
9

(
0 6? 5q{,

Final Pan
Weight (g)

0

:t€
f,€
,Lq

67

&
1la-1f3
a6aQal
9,L1ro?
),{'+t+l$
1l^-+q,LlF)
at^Ep3
\IffiVT
dffi
5,td;3tL+
>:L€D
atffiw
tb"rrr>
O.^hn3.)
aw)ry
>l,&Arya
1\'fl\ra!"
1]$+gqv
aoL,?t-9 e<

1E+3la
.t\ffi#D,to$-)l?
1,k+Dq3
1t#7fr
n6r99T
frIAffi>
P'G+67
6,b+q3q
).bb9A3
R,t*#9
D,t't+l3q
llFll
.),\oft114

lnitial Pan
Weight (g)

u-lF
<.^o
3.qq

4.2 z
3 .<kU
q 2-q

r_( .rz
r+.53

u5@&
3.h3
\.rB
\SU
3-Sz-
3 .qt
j-\o
-5.(l5

3,3\
a+.3'>
3-9o
3.4 5
3.1 \
3.q5
3.uq
3. \"9
3.qq
3 .o4
?-1\
3.3L
3 -+1
r-+'tE
L\ \q
r{ .o}
'3.\.q

Weight
(mg)

tt)F

\.ob
c.D

L{ 3q
1o z-)

Z+ oo.
c.' 5)

3Eq
(o."5)

3qŝ\(o. s )

?-\5
C-r:,D

3-s3
Lo '{)

4.62
LO.Z)

Mean
Weight (mg)

(SD)

Notes:



6

Sample h*..re EDL Date started 29tv,122
Number of fronds per rep at test start

2 plants, 3 fronds each =

0.097 0.29 0.97 3.1 9.7 31

sample # 8730-0032203
Validity Griterion: Average of Fronds in Gontrols

50.3 (must be:48)
For Data Transfer to CETIS

48

4.030
0.2
5.2 c\a \?/o3/{a

Frond Data
Conc (real o/o vlv)

Control
0 97

ronds 201 192 189 195 189
lncrease in Frond Number = Total # Fronds - 6 Starti Fronds

0.097 0.29 0.97 3.1 9.7 31 97

n ht
Pan Only

Plant Only (mg) 3.69
4.07
4.19
4.15

Dry Weight

ota ncrease
Mean Increase
SD lncrease
CV lncrease

% Stimulation

Weiqht data
Conc (real %v/v)
Final Weight (g)
Pan + Plant

SD Dry Weight
CV Dry Weight

Control
0

4.025
0.2
5.7

3.530
0.4

10.1

3.825
0.2
4.2

3.953
0.3
7.3

3.585
0.3
7.1

0.5
11.6

0.2
5.1

4

-12.30 -4.97 -1.80 -10.93 -0.68 9.07 0.12

50
50
51

50

47
52
49
44

48
46
46
49

48
47
48
52

46
46
48
49

43
58
55
49

54
55
51

52

36
35
34
43

44
44
45
44

41

46
43
38

42
40
40
43

42
41

42
46

40
40
42
43

37
52
49
43

48
49
45
46

30
29
28
37

177
44.3
0.5
1.1

168

42.0
3.4
8.0

165
41.3

1.5

3.6

171

42.8
2.2
5.2

165
41.3

1.5

3.6

181

45.3
6.7

14.7

188

47.0
1.8

3.9

't24
31.0

4.1
13.2

-5.08 -6.78 -3.39 -6.78 2.26 6.21 -29.94

# fronds total mass tare
0 1

2

3

4

44 0.68041
44 0.67718
45 0.67558
44 0.67689

0.67672
0.67311
0.67139
o.67274

1

2

3
4

41 0.67334
46 0.68371
43 0.67748
38 0.66599

0.66985
0.67989
o.67371
0.66295

0.1

1

2

3
4

42 0.67895
40 0.68167
40 0.67462
43 0.66812

0.67497
o.67799
0.67093
0.66417

0.3

1

2

3
4

42 0.68244
41 0.67695
42 0.681 19
46 0.67306

0.67873
0.67312
o.67729
0.66869

1

1

2

3
4

40 0.68007
40 0.67597
42 0.67527
43 0.67224

0.67676
o.67252
0.67157
0.66836

3.1

1

2

3
4

37 0.68357
52 0.67486
49 0.68188
43 0.67197

0.68005
0.67030
0.67770
0.66824

9.7

1

2

3
4

48 0.68242
49 0.67825
45 0.67705
46 0.67875

0.67785
0.67367
o.67293
o.67446

31

1

2

3
4

30 0.67864
29 0.68025
28 0.67805
37 0.67593

o.67478
0.67603
o.67421
o.67173

97

0.68041
0.67718
0.67558
0.67689

0.67334
0.68371
0.67748
0.66599

0.67895
0.68167
0.67462
0.66812

0.68244
0.67695
0.68119
0.67306

0.68007
0.67597
0.67527
0.67224

0.68357
0.67486
0.68188
o.67197

0.68242
0.67825
0.67705
0.67875

0.67864
0.68025
0.67805
0.67593

0.67672
0.67311
0.67139
0.67274

0.66985
0.67989
0.67371
0.66295

0.67497
0.67799
0.67093
0.66417

0.67873
0.67312
0.67729
0.66869

0.67676
0.67252
0.67157
0.66836

0.68005
0.67030
0.67770
0.66824

0.67785
0.67367
0.67293
0.67446

0.67478
0.67603
0.67421
0.67173

3.49
3.82
3.77
3.04

3.98
3.68
3.69
3.95

3.71
3.83
3.90
4.37

3.31
3.45
3.70
3.BB

3.52
4.56
4.18
3.73

4.57
4.58
4.12
4.29

3.86
4.22
3.84
4.20

% Stimulation
Y:\\Tox Data Calcs\Controlled Spreadsheet Templates\Lemna minor template R1 .1 July 2016





   
 

Nautilus Environmental Company Inc. 
Suite 122, 704 Mara Street, Point Edward, ON N7V 1X4 519-339-8787 

 
 
 
 
 
 
May 19, 2022 

 
 
 
Christine Paradis,  
ALS Environmental,  
1081 Barton St,  
Thunder Bay, ON P7B 5N3     
 
Dear Christine: 
 
On April 29, 2022, Nautilus Environmental Company Inc. personnel received one water sample (SP2 
L2701854-2) from ALS Environmental, Thunder Bay, ON.  The following toxicity tests were performed 
on this sample observing Environment Canada methods: 

• Fathead minnow 7-day toxicity test, according to the protocol “Biological Test Method: Test of 
Larval Growth and Survival Using Fathead Minnows”, Second Edition, Environmental Protection 
Series, Ottawa, ON.  Report EPS1/RM/22, February 2011. 

• Ceriodaphnia dubia 3-brood toxicity test, according to the protocol “Biological Test Method: 
Test of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia”, Second Edition, 
Environmental Protection Series, Ottawa, ON. Report EPS 1/RM/21, 2007. 

• Freshwater alga 72-hour toxicity test, according to the protocol “Biological Test Method: 
Growth Inhibition Test Using a Freshwater Alga”, Second Edition, Environmental Protection 
Series, Ottawa, ON. Report EPS 1/RM/25, March 2007. 

• Lemna minor 7-day toxicity test, according to the protocol “Biological Test Method: Test for 
Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna minor”, Second 
Edition, Method Development and Applications Section, Ottawa, ON., Report EPS 1/RM/37, 
January 2007. 
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Table 1 Summary of Chronic Toxicity Results, sample collected April 27, 2022 

Sample Name 
Sample # 

Toxicity Test Endpoint Effect Result1 

SP2  
L2701854-2 

Fathead Minnow 
 

7-day LC50 
(95% Confidence) 

7-day IC25 
(95% Confidence) 

Survival 
 

Biomass 

>100% Volume 
(Not Applicable) 
>100% Volume 
(Not Applicable) 

#8730-
0032204 

Ceriodaphnia 
dubia 

 

3-brood LC50 
(95% Confidence) 

3-brood IC25 
(95% Confidence) 

Survival 
 

Reproduction 
 

Non-lethal 
(Not Applicable) 
>100% Volume2 
(Not Applicable) 

 Raphidocelis 
subcapitata 

72-hour IC25 
(95% Confidence) 

Growth >90.91% Volume3 

(Not applicable) 
 Lemna minor 7-day IC25 Frond Number 

(95% Confidence) 
7-day IC25 Dry Weight 

(95% Confidence) 

Growth 
 

Growth 

>97% Volume3 
(Not applicable) 
>97% Volume3 
(Not applicable) 

 

1 - Results relate only to the sample tested 
2 - Inhibition >25% at concentration 0.137% v/v 
3 - Highest concentration tested, based on test method  
 
Toxicity Test Endpoint Descriptions 
 
From the data obtained in toxicity tests the following endpoints can be determined: 
 
LC50   The estimated concentration which causes acute lethality to 50% of the test 

organisms. 
 
IC25   The estimated test sample concentration which causes a 25% impairment in a 

quantitative biological function (i.e., the concentration estimated to cause a 25% 
reduction in fathead minnow larvae biomass, 25% reduction in the number of 
Ceriodaphnia dubia young produced).  
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Chronic Toxicity Test Descriptions 
 
Fathead Minnow Toxicity Test 
 
The fathead minnow 7-day survival and growth toxicity test determine the effect of a sample on the 
ability of fathead minnow larvae to survive and grow. This toxicity test utilizes 10, <24-hour old larvae 
per replicate and exposes them to a dilution series of the test sample (i.e., 100%, 50%, 25%, 12.5%, 
6.25%, 3.13%, 1.56% volume and a control).  The endpoints of the toxicity test determine the effect 
of the test sample on larval survival as well as growth over the 7-day exposure.  Larval biomass is 
considered a sublethal endpoint which combines the effects on mortality and growth.  The procedure 
is a static replacement toxicity test where the larvae in each replicate are exposed to a fresh sample 
volume each day.  The toxicity test utilizes a minimum of seven concentrations plus a control with 3 
to 4 replicates per concentration.  If there is sufficient mortality and/or impairment in growth an 
LC50 and/or IC25 is calculated. 
 
 
Ceriodaphnia dubia Toxicity Test 
 
The Ceriodaphnia dubia 3-brood survival and reproduction toxicity test determine the effect of a 
sample on the ability of the C. dubia to survive and reproduce. This toxicity test is initiated by 
introducing one, < 24- hour old offspring (neonate) per vessel. The neonates are exposed to a 
dilution series of the test sample similar to the fathead minnow toxicity test.  The toxicity test 
procedure, like the fathead minnow toxicity test, is a static replacement toxicity test where the C. 
dubia for each replicate is transferred to a fresh sample volume each day of the toxicity test.  The 
toxicity test utilizes a minimum of seven concentrations plus a control with ten replicates per 
concentration.  The endpoints of the toxicity test determine the effect of the test sample on survival 
and reproduction. C. dubia reproduction is considered a chronic endpoint.  During the exposure, the 
C. dubia matures and produces three broods of offspring.  The number of offspring per replicate for 
each test concentration is tabulated at the end of the test period.  If there is sufficient mortality 
and/or impairment in reproduction an LC50 and/or IC25 is calculated.  
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Raphidocelis subcapitata (previously Pseudokirchneriella subcapitata) Toxicity Test 
 
The Raphidocelis subcapitata 72-hour growth inhibition test is performed to determine the capacity 
of a sample to inhibit the growth of algal cells.  P. subcapitata cells are introduced into the test in 
the form of an inoculum, in which the algae are 3 to 7 days old and at a concentration of 10,000 
cells/mL.  The test is comprised of at least 10 concentrations of 3 to 4 replicates each, diluted by a 
factor of 0.33 (i.e., 100%, 33%, 11%, 3.7% etc.).  The set of controls includes 10 replicates.  Into each 
replicate of the test, 2200 algal cells are placed.  The actual concentrations are diluted by a factor of 
0.9091 because of the addition of a nutrient spike (enrichment medium) and the preparation of the 
inoculum.  After 72 hours in an incubation area, the cells in each replicate are counted, and the 
growth of the algae exposed to the sample is compared with growth of the controls.  An IC25 is 
calculated to reveal if the sample caused any inhibition in the growth of the algal cells. 
 
Lemna minor Toxicity Test 
 
The Lemna minor 7-day growth inhibition test is performed to determine the capacity of a sample 
to inhibit plant growth. Each leaf-like structure of L. minor is called a frond.  Three-fronded L. minor 
plants, started 7 to 10 days previous, are placed, two plants to a replicate, into test chambers.  The 
test is comprised of at least 7 concentrations of 4 replicates each, diluted half by half (i.e., 100%, 50%, 
25% etc.).  The set of controls also includes 4 replicates.  The actual concentrations are diluted by a 
factor of 0.97 because of the addition of three nutrient stock solutions (enrichment medium) to the 
sample prior to preparing the dilution series.  After 7 days, the individual fronds of the plants in each 
replicate are counted, and the plant dry weight determined.  The growth of the fronds exposed to 
the sample is compared with that of the control fronds, and an IC25 is calculated for both frond 
number and dry weight.  This reveals if the sample caused any inhibition in the growth of the L. 
minor. 
 
The following pages contain detailed descriptions of your fathead minnow, Ceriodaphnia dubia, 
Lemna minor, and Raphidocelis subcapitata toxicity tests.  Bench sheets of the chronic tests have 
been attached for your review. Also attached is a graph of the impairment in growth/reproduction.  
Additional information about quality assurance/quality control procedures and results can be made 
available if so desired. 
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If there are any further details which you require, please do not hesitate to contact us. 
 
Yours very truly, 
Nautilus Environmental Company Inc. 
 
 
 
 
 
Carol D’Andrea 
Laboratory Supervisor 
 
File ID: \bioassay\2021\1000\8730-003\8730-0032204 FCRL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ALS Thunder Bay -  SP2  (L2701854-2)  - April 27, 2022
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Fathead Minnow Larval Survival and Growth Study 
METHOD:   Environment Canada, “Biological Test Method: Test of Larval Growth and Survival 
Using Fathead Minnows”, Second Edition, Environmental Protection Series, Ottawa, ON. Report 
EPS 1/RM/22, February 2011. Nautilus Test Method FH-GS-R14.7. 

 
Test Material 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
 
 
 
 
 
 
 
 
 

Page 1 of 4 

Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type: 
 

Effluent Source: SP2  
 

Date/Time Sampled: 
  

April 27, 2022; 
09:10 

Date/Time Received: April 29, 2022; 15:00 

Date/Time Test 
Started: 

April 29, 2022; 
17:00 

Date Test Finished: May 6, 2022 

Description:  
 

Clear, light green Days Sample Used: Days 0 to 6 
 

Sample #:  
 

8730-0032204 Sample Collection: Grab 
 

Transport:  
 

Road Arrival Temp.: 12.7°C 
 

Collected By: 
  

N/A 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

N/A - Not Available  

Species:  Fathead Minnow (Pimephales promelas)  
 
Source:  Nautilus Fathead Minnow Culture Unit (A.B.S. Inc., Colorado) 
 
Culture Temp.: 22 to 26 °C  Life Stage: <24-hour old larvae 
 
Culture Mortality Within 7 Days of Egg Collection: 0% 
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Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032204 Sources:  SP2  
 
Control and Dilution Water 
  
 
 

 
 
 
Test Conditions 
  
 Test Volume:  533 ml/rep  Temp.: 25 ± 1 °C 
 
 # Organisms/rep.: 10   Depth of solution in test vessels: 7.9 cm 
  
 Unusual Behaviour During Test:  No, see bench sheets 
 
 Reps/conc.:  3 reps/7 conc. plus a control 
  
 Pre-aerated:  Yes, 100% Sample, days 0 to 6 
     
 Duration of Pre-aeration:     ≤20 minutes Aeration During Test: No 
 
 Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing and a 

disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
   
   Test Vessels:                        1-L polypropylene cylinders 
 
Conditions for Test Validity 
 

Control Mortality and Atypical Behaviour is ≤ 20%: Acceptable (0%) 
    
Average Weight of Controls is ≥ 250 µg:   Acceptable (717 µg) 

 
 
 
 

 
Page 2 of 4 

Water Source: Dechlorinated municipal drinking water  
 
Type and Quantity of Chemicals Used: none 
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Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032204 Sources:  SP2  
 
Test Results 
  

    Concentrations (% Volume) 
Endpoints Rep Control 1.56 3.13 6.25 12.50 25.00 50.00 100.00 

Mortality Data                   
Larvae % Mortality 1 0 0 0 0 0 0 0 0 

  2 0 0 0 10 0 10 10 10 
  3 0 0 0 0 0 10 0 0 
                    

Mean % Mortality   0.0 0.0 0.0 3.3 0.0 6.7 3.3 3.3 
S.D.   0.0 0.0 0.0 5.8 0.0 5.8 5.8 5.8 

Survival/Growth 
Data                   

Mean Dry Biomass  1 0.676 0.590 0.596 0.646 0.617 0.676 0.777 0.700 
(mg) 2 0.690 0.630 0.699 0.746 0.772 0.732 0.674 0.668 

  3 0.785 0.649 0.630 0.825 0.739 0.776 0.773 0.751 
                    

% Effect (+ or -)   0.0 -13.1 -10.5 3.1 -1.1 1.5 3.4 -1.5 

Mean Dry Biomass/ 
Concentration (mg) 

  
0.717 0.623 0.642 0.739 0.709 0.728 0.741 0.706 

S.D.   0.06 0.03 0.05 0.09 0.08 0.05 0.06 0.04 
                    

 S.D. = Standard Deviation 
 
 
Method of Analysis 
  
 LC50 and IC25: 
 
 Tidepool Scientific Software. ©2019. Comprehensive Environmental Toxicity 

Information System – CETIS v1.9.6.7. 
  

 
Page 3 of 4 
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Fathead Minnow Larval Survival and Growth Study - Continued 
  

Sample #:  8730-0032204 Sources:  SP2  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
 
7-day LC50 
(Confidence Interval)2 

 
 

>100% Volume 
(Not Applicable) 

 
 

No dose response 
 

Biomass 
(Survival and Growth) 
 
7-day IC25 
(Confidence Interval)2 

 
 
 

>100% Volume 
(Not Applicable) 

 
 
 

Non-linear Regression 
3P Log-Logistic Model 

 1 - Results relate only to the sample tested. 
 2 - Empirical 95% Confidence Interval  
  
  

 
 
 
 
 
7-Day Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 21-Apr-2022 Reference Batch #: Zn2102 

Method of Analysis:   Trimmed Spearman-Karber α = 1.67% 

7-Day LC50 (95% Confidence Limits):  0.51 mg/L ( 0.44 mg/L; 0.59 mg/L) 

Historic Geometric Mean LC50: 0.73 mg/L ( 0.43 mg/L; 1.21 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 

 
 

Page 4 of 4 

Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:     None 
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Fathead Min lnitial Sample Measuremen Before Preparation and Use n Toxicitv Test

Concentration: 100% Sample Name:
,, '(o \S?Z Vioj Sample #: Slso-oo3 2zo9

Day Date

?-ozL

Initial Variables Meters/Probes
Used Pre-aeration

Pail
Sub-

Sampled

o
$

Temp
('c)

pH D.O.
(ms/L)

Cond
(pmhos)

qP
o

I
CL

d
oo

yes/no Rate
(bubbles/min)

Duration
(min)

0
2n -d+ oeO ?-,b Ioo \+q \t

CIY
@ t% As \IY s1 00 <20 1 ec

1 3o ee b) l().3 otTaw )%, >b Vc s1 00 <20 1 ,ro

2 ol-o5 #1.91
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d
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7 &

Answer the following questions regarding sample treatment and test procedure:

Was sample filtered or settled and decanted? V"rt@ lf yes, state mesh size:

Was sample pH or hardness adjusted? Yesl@ lf yes, describe further:

Were alternate concentrations or dilution series used?

Was test fed 100p1 of brine shrimp days 0 to 6?

Were there any other method variations, deviations, or exclusions
from method?

, describe further.

vesr@ lf yes, describe furthe

Yes/N@lf yes

(Ye6/No lf no\-/
vev@ tt yes

describe further:

, describe further

Was there anything unusual about the test, any problems
encountered, or any remedial measures taken?

t,liti zopg', *tJ
t -- :1.1
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Fathead Minnow 7-day GroMh Toxicity Test
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% volume

# of Larvae
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Mass (s)
lnitiai

Mass (s)

Mean Dry
Mass/Rep
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Biomass/
Rep (mq)
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Dry Mass/
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Mean Dry
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Mass SD
(mq)

Biomass
SD (mq) CV Mass

Control 10
10

10

10
10

10 ,/

0.73065
0.74228
0.74845

o.72389
0.73538
0 74060

0.676
0.690
0.785

0.676
0.690
0.785

o.717 0.717 0.059304 0.059304 8.271172

1.56 '10

10

10 10/

10

10
0.73415
0.73564
o.72870

0.72825
o.72934
o.72221

0.590
0.630
0.649

0.590
0.630
0.649

0.623 0.623 0.030116 0.030116 4.8341
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10
'10
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0.668
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for Controls (must be >250u9) 717
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SD: Standard Deviation
CV: Coefficient of Variation
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study 

METHOD:  Environment Canada, “Biological Test Method: Test of Reproduction and Survival 
Using the Cladoceran Ceriodaphnia dubia”, Second Edition, Environmental Protection Series, 
Ottawa, ON. Report EPS 1/RM/21, 2007. Nautilus Test Method CD-RS-R12.11. 

 
Test Material 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
 
 
 
 
 
 
 
 
 
 
 

Page 1 of 5 

Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type:  
 

Effluent Source: SP2  

Date/Time Sampled
  

April 27, 2022; 
09:10 

Date/Time Received: April 29, 2022; 
15:00 

Date Test Started: 
 

April 29, 2022 Date Test Finished: May 5, 2022 

Description: 
 

Clear, light green Days Sample Used: Days 0 to 5 

Sample #:  
 

8730-0032204 Sample Collection: Grab 

Transport:  
 

Road Arrival Temp.: 12.7°C 

Collected By:  
 

N/A 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

Species: 
  

Ceriodaphnia dubia Culture Temp.: 25 ± 1 °C 

Source:  Nautilus Culture (initiated from mass culture originating from OMOE,  
Rexdale) 
 

Parentage of All Organisms Originated from the Same Mass Culture:  Yes 

Life Stage:  Neonates are less than 24 hours old, and all broods used have hatched 
within 12 hours of one another. 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032204 Sources:  SP2  
 

Test Organisms-continued 
  
 
 

 
 
 
 
 
 
 
 

 
Control and Dilution Water 
  
 
 
 
 
 
 
 
 
Test Conditions 
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Ephippia Present in Culture Prior to Testing:   No 
 
Mean Brood Organism Mortality Within 7 Days of Testing:   0% 
 
Mean Number of Surviving Young Produced Within First 3 Broods:   23.5 
 
Mean Number of Surviving Young Produced Within 7 Days of Testing:   32.5 
 
Number of Young Produced by Brood Organisms in 3rd/4th Brood:   see bench sheet 

Water Source:
  
 

Reconstituted/Dechlorinated Municipal Drinking Water and 
Distilled water  
 

Type and Quantity of Chemicals Used: 60 mg/L MgSO4, 4 mg/L KCl, 96 mg/L  

NaHCO3, 8 ug/L B12, 8 ug/L Selenium, 40 mg/L CaSO4 

Test Volume: 
  

15 ml/rep  Temp.:       25 ± 1 °C 

Reps/conc.: 
   

10 reps/7conc plus a control 

# Organisms/rep.:
  

1 Depth of solution in test vessels: 4.5 cm 
 

Test Vessel Description:      17 ml polystyrene cylinder  
  
Unusual Behaviour During Test:  No, see bench sheets 

 
Pre-aerated:  Yes, 100% Sample, days 0 to 5 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032204 Sources:  SP2  
 

Test Conditions-continued 
  
 
 
 
 
 
 
 
 

Conditions for Test Validity 
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Duration of Pre-aeration:   ≤ 20 min
  

Aeration During Test:   No 

Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing 
and a disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
Dilution Water Batch Number:  CD22-45 

Control Mortality is ≤ 20% Acceptable (0%) 

An Average of ≥ 15 Neonates Produced per Surviving 
Female in the Controls in First 3 Broods: 
 

Acceptable (17.3 Neonates) 

≥ 60% of Controls Produced ≥ 3 Broods:   Acceptable (60% of controls) 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032204 Sources:  SP2  
 

Test Results 
   

    Concentrations (% Volume) 

Endpoints Rep Control 0.14 0.41 1.23 3.70 11.11 33.33 100.0 

Survival Data                    
Mean % Mortality 

  
                  
0 0 0 0 0 0 0 0 

Reproduction Data 1 17 10 15 0 11 13 9 15 
Number of Neonates per 

Replicate in First 3 
Broods or Less 

2 20 9 11 24 18 10 14 7 
3 14 8 9 13 22 19 8 9 
4 23 23 20 26 10 16 20 26 
5 8 15 19 21 10 22 11 18 
6 14 20 3 11 11 14 21 28 
7 13 5 2 25 19 13 21 13 
8 23 12 22 14 13 10 18 24 

  9 14 11 12 7 23 10 14 7 
  10 27 13 24 22 24 17 22 23 

Total Number of Live 
Neonates in First 3 

Broods or Less 

  
173 126 137 163 161 144 158 170 

% Effect (+ or -)   0.0 -27.2 -20.8 -5.8 -6.9 -16.8 -8.7 -1.7 

Mean Number of Live 
Neonates in First 3 

Broods or Less 

  
17.3 12.6 13.7 16.3 16.1 14.4 15.8 17.0 

SD   5.8 5.5 7.7 8.7 5.7 4.1 5.3 8.0 
 SD = Standard Deviation 

Method of Analysis 
  
 LC50 and IC25: 
 

Tidepool Scientific Software. ©2019. Comprehensive Environmental Toxicity 
Information System – CETIS v1.9.6.7. 

Page 4 of 5 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032204 Sources:  SP2  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
3-Brood LC50 
(Confidence Interval)2 

 
Non-lethal 

(Not Applicable) 
 

 
No mortality 

Reproduction 
3-Brood IC25 
(Confidence Interval)2 

 
>100% Volume3 
(Not Applicable) 

 
No nonlinear regression models fit 

Linear Interpolation (ICPIN) 

 1 - Results relate only to the sample tested.     
 2 - Empirical 95% Confidence Interval  
 3 - Inhibition >25% at concentration 0.137% v/v 
 
 
 

 

 

 

3-Brood Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 21-Apr-2022 Reference Batch #: Zn2102 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

3-Brood LC50 (95% Confidence Limits):   0.13 mg/L (  0.10 mg/L; 0.18 mg/L) 

Historic Geometric Mean LC50:         0.08 mg/L ( 0.02 mg/L; 0.26 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 
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Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:     None 
 
Any Transformation of Data Required:   No 
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Concentration:100% $ample Name: SP 7 urqruf \'

frm T'oxficitv "fi'e

$annple # 8a3 o-cx:Z zz o \
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Answer the following questions regarding sample treatme4t and test procedure:
Was sample filtered or settled and decanted? yesl@ lf yes, state mesh size:

Yes/(fl lf yes, describe further:

Yes/N6'1lf ves

@,*o" ,, no,

Were there any other method variations, deviations, or exclusions Yes/@ lf yes, describe further:
from method?

Was sample pH or hardness adjusted?

Were alternate concentrations or dilution series used?

Was test fed 100prl of YCT and 100p1 of P. subcapitata daily?

Was there anything unusual about the test, any problems
encountered, or any remedial measures taken?

Y lf yes, describe further:

, describe further:

describe further:
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

METHOD:  Environment Canada “Biological Test Method: Growth Inhibition Test Using a 
Freshwater Alga”, Second Edition, Environmental Protection Series, Ottawa, ON. Report EPS 
1/RM/25, March 2007.  Nautilus Test Method PS-GI-R1.14. 

 
Test Material 
 

Client Name/Location:   ALS Environmental, Thunder Bay, ON 
 
Sample #: 
 

8730-0032204 Sample Name: SP2  

Sample Method: 
 

Grab Collected by: Not Available 

Date/Time Collected: 
 

April 27, 2022; 09:10 Arrival Temp.: 12.7°C 

Date/Time Received: 
 

April 29, 2022; 15:00 Sample Description: Clear, light green 

Sample Point Description:    Other 
 

Sample Type: Effluent 

Transportation: 
 

Road  

Storage: 
 

None 

Container: 
 

Polyethylene pails lined with polyethylene bags 

 
Test Organisms 
 

Species (Strain #): 
 

Raphidocelis subcapitata (CPCC # 37) 

Source: 
 

Nautilus Plant Culture Unit (from CPCC) 

Culture Temp.: 
 

24 ± 2 °C 

Test Culture Number: 
 

G4(l)a 

Culture Age at Test Start: 
 

4 days old 

Cell Density in the Microplate Wells at the Start of the Test:     10,454.55 cells/ml   
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032204 Sample Name: SP2  
 

Test Conditions 
 

Date/Time Test Start: 
 

April 30, 2022; 13:00 T=0 Control pH: 6.0 

Date/Time Test End: 
 

May 3, 2022; 11:30 - 
15:15 

T=72 Control pH: 6.0 

Sample pH Before Dilution: 
 

7.0 pH Adjustment: None  

Test Duration: 
 

72 hours   

Mean Test Temperature (±Standard Deviation): 
 

25.4 (±0.1)°C 

Pre-Aeration of Sample: 
 

None  

Procedure for Sample 
Filtration: 
 

50-ml subsample filtered through preconditioned 0.45-
ųm pore diameter membrane 

Type and Source of Control/Dilution Water:  Distilled Water 
 
Type and Quantity of Chemicals Added to Control/Dilution Water:  None 
 
Metal Mining Effluent Nutrient Spike Used:  Yes 
 
Type and Quantity of 
Chemicals Added to Each 
Well as Nutrient Spike: 

Macronutrient 
NaNO3 
MgCl2 6H2O 
CaCl2 2H2O 
MgSO4 7H2O 
K2HPO4 
NaHCO3 

mg/l 
15.94  
6.25 
2.76 
9.19 
0.65 
9.38 

Micronutrient 
H3BO3 
MnCl2 4H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 
Na2MoO4 2H2O 
FeCl3 6H2O 
Na2EDTA 2H2O 

ųg/l 
115.95 
259.76 
2.05 
0.89 
0.008 
4.54 
100 
46.9 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032204 Sample Name: SP2  

 
Test Conditions - continued 
 

Enumeration Technique: 
 

Neubauer Haemacytometer 

Test Vessel: 
 

96-Well U-bottomed Polystyrene Microplate 

Concentration of Test 
Solutions: 
 

90.91%; 30.30%; 10.10%; 3.37%; 1.12%; 0.374%; 0.125%; 
0.042%; 0.014%; 0.005%; control 

# Replicates/Concentration: 4 reps started; 3 reps counted of test solutions 
10 control reps started, 2 used for pH measurement 

 
Design if Specialized Procedure:                       Not applicable 

Method Deviations or Unusual Occurrences:   None 
 

 
Conditions for Test Validity 
 

Algal cells in the controls increase by a factor of >16 times: 
 

Acceptable (24.0 times) 

pH in controls did not vary by more than 1.5 units: 
 

Acceptable (0 units) 

C V for cell yields is < 20% within the control wells: 
 

Acceptable (9.9%) 

No inhibitory trend detected across the control wells: 
 

Acceptable (no significant trend) 

Test Results 
 

Control 72-Hour Growth Data - Cell Yield1 (cells/ml) 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Mean CV2 

252,045 247,045 254,545 297,045 242,045 217,045 269,545 227,045 250,795 9.9 

 1 Cell yield = measured algal cell concentration - initial algal cell concentration 
 2 CV = Coefficient of Variation = (100 x standard deviation / mean) 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032204 Sample Name: SP2  
 

Test Results - continued 
 

Test Concentrations 72-Hour Growth Data - Cell Yield1 (cells/ml) 

REP Concentration 

 90.91% 30.30% 10.10% 3.37% 1.12% 

1 999,545 947,045 417,045 277,045 294,545 

2 1,184,545 714,545 294,545 387,045 312,045 

3 1,197,045 919,545 379,545 384,545 309,545 

Mean Cell Yield 1,127,045 860,379 363,712 349,545 305,379 

Coefficient Variation2 10 15 17 18 3 
REP Concentration 

 0.374% 0.125% 0.042% 0.014% 0.005% 

1 302,045 269,545    

2 244,545 329,545    

3 297,045 282,045    

Mean Cell Yield 281,212 293,712    

Coefficient Variation2 11 11    
 1      Cell yield = measured algal cell concentration - initial algal cell concentration  
 2      Coefficient of Variation = (100 x standard deviation / mean) 

Mean cell yield for concentrations with significant growth stimulation are shaded.  Growth stimulation is 
determined by statistical comparison with control cell yield by pairwise comparison using Dunnett’s Test. 

 
Statistical Analysis 
 

Statistic Result1 Method of Calculation 
IC25 (95% CI)2 for Cell Yield >90.91% Volume3 

(Not applicable) 
Linear Interpolation (ICPIN) 

No nonlinear regression models fit 
Test for Trend in Controls no trend Mann-Kendall 

1 - Results relate only to the sample tested.  
2 - Empirical 95% Confidence Interval for the Bootstrap Estimate 
3 - Highest concentration tested, based on test method    
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032204 Sample Name:  SP2  

Method of Analysis 
 

IC25 and Pairwise Comparison: Tidepool Scientific Software, 2001-2007 
Comprehensive Environmental Toxicity, 
Information System - CETIS v1.8.1.2. 
 

Mann-Kendall: “Selenastrum Trend Test 2” Excel Program by  
B. Zadlijk 

 
Weighting Techniques Applied to the Data:   None  
  
Outliers and Justification for Their Removal:   Yes, Grubb’s test indicated an outlier 
(90.91% v/v concentration; rep. 3).  No reason to remove it.  Statistics include all data. 
 
Statistic Transformation of Data that Was Required:   None 
 

Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:       Yes 

Test Method Deviation:    None 

Reference Chemical: Phenol        P2206 Date Test Initiated: 02-May-2022 

Method of Analysis: Linear Interpolation (ICPIN) Algae Lot #: G4(l)b 

72-hour IC25 (95% Confidence Limits): 40.18 mg/L (34.42 mg/L; 44.43 mg/L) 

Historic Geometric Mean IC25: 49.59 mg/L (22.46 mg/L; 109.48 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations)  

 
 
 
 
 
 
 

 
Page 5 of 5 



Nautilus Environmental Gompany lnc.
Raphidocelis subcapitata (aka Pseudokirchneriella subcapitata)

7?-Hour Growth lnhibition Test
Summary Sheet

Client WS- Thqhch
hy

Analysis Completed

Results Verified:

Samp

u Z1o- \65q L

Acceptable/N of accepta ble

ptable/Not acceptable

pta acceptable

tTgo'@zzzoqSamp

'YL
le#le Name

Conditions for Test Validitv

Cell increase for control is >16

CV among controls s 20

Result of Mann-Kendall test for trend

Test NISMS

Concentration of lnoculum

2\. o (times)

qq

trto Vuol

Algae on

Used: Yes/No

Cell density in the microplate wellsat the start of the test

l4

Algae and Nutrient spike

Used: Yes/No (Circle one)

(Circle one)

llf ooo cells/mL)

(cells/mL)

loq 511 55 (cells/m L)

lo OE ?tlnitials

lnitials 60 Ill&raa
Date

Date

Y:\Masters\MASTERS BINDERU5, Raphidocelis subcapitata\Raphidocelis subcapitata Bioassay 5ummary Sheet *'\6b 2O22.docx



Nautilus Environmental Company lnc.
Raphidocelis subcapitata (aka Pseudokirchneriella subcapitata)

72-Hour GroMh lnhibition Test
Page 1 of 2

Transportation: haU I Lr"*
Collection Point Description: 1lUW,/

Date/Time Received zg . ov1 . '?,L 15 : oo

Date/Time Collected: 21 . O\. LL 1'- t o

Collection Method &za'o-

Storage: Q t Z

Sample Type:
kEffluent r Chemical n Other:

I
Sample Description: t/,"u& , k p/h+ W A/-

ArrivalTemp.: (meter/probe) l[. ] "C ( q, 
)

Collected By: lY /4

Client Name/Location

Zple Name: Isampte #: {Iyo rco9 27
ZID 65 q

Health Criteria

Culture Age at Start of Test

Source

Species (clone #)

(ve)ru. (circte one)Axenic culture?

Any unusual appearance or treatmeplo.(known-age culture, before its use
in test? Yes/ltlo / (Circle one)

I O"yr old (must be 3 to 7 days old)

Nautitus ptant Cutture Unit (from CpCC), Test Cutture U Gq L)) ^/

Raphidocelis subcapitata, U of W Clone # CPCC 37

qL/
G0

Gr.)

qp
wO

lnitial if Objective is Met

Notes.

Test Cond

' For reference test, record pH of top conceniraiion before use for series
Notes

Type of nutrient spike
(Circle one)

pH of raw sample, r-
iafter filtrafiont; h 9

Lights ON (lnitial)

Yo plate rotation (lnitial)

pH adjustment:V@

AM
AM

Date / Time Test Start: Z.f,:).\?t V \^iD
Started Bv: \D

) PM &,-/
PM 9,4

Dav 1

Regular (For references and non-mining test)
NUT Lot #

pH of well DO at T=0 h€S

AM
AM

PMU
PMV

Dav 2

Min maxTempsforDays0 to3 (Mean TemptStandard Deviation) 2"q .qLo .\ "C

Metal mining
NUr Lot # A0( LZ OL

lpn 
oiwell D7 atT=72h 6.0

Procedure for Sample Filtration: Through Preconditioned 0.45 pm membrane

P,1i?1 
r_lT. pst End: o) . $ 'L t ll'. ?. - l\ .19

Ftntshed tsy: (,y

Any remedial measures taken? Yes/Nq

Any problems encountered? Yes/l{Q

Anything unusual about the test? Yes/N$0

Were there any other
from methods?

method variations or deviations -
YesiKO

lf yes, describe further:

Growth

l(Condensation

Y:\ivlasters\MASTERS BINDER\15. Raphidocetis Subcapitata\Raphidocelis SubcapitataTestBench Sheet Rl.0 :qefurzozz.ooc



Nautilus Environmental Company Inc.
RaphidocetissubTT-fr':x?{?:1i^ffi 

?;f,'i:T"Tettasubcapitata)

sampre#: X1lrOrcog2Ll\ Sample Name 5(L

1)Results relate only to the sample tested.
2) Tidepool Scientific Software @ 2001-2007. Comprehensive Environmental Toxicity lnformation System - CETIS v. 1 .9.6.7
3) Empirical 95% Confidence lnterval

Weighting techniques applied to the data? VeVryfi

Any outliers and justification for their removal?
Y:\Masters\MASTERS BINDER\ 1 5. Raphidocel is Subcapitata\Raphidocelis

Pa 2 ol2

7Z-hour lC25
( 95% C.t

Method of Analysis

Reference Chemical
Batch #

\o
lrL l4Lt q\bq

lf

luqlw'
Lf nwt n h/az y"Loth'"

I ttoL
Phenol

Historic Geometric
Mean lC25
(e5% C.t )3

Algae Lot #

Date iest started

I

hq Pt

L2 u6 lol . L,rl

(yq U) ,b

D L 05 /r7

Test for Statistically Significant
Growth Stimulation

Test for Outliers

72-hour lC25
(95% C.r.)3

o/o vlv
For cell yield

lf calculated without outliers

72-hour lC25
(95% C r )3

o/o vlv
For cell vield

Statistic

qD"gli bo'70t,

ly significant growth stimulation

statistica lly significant growth stimu lation

No statistical

tD-l0l
concentrations:

lf outliers present, indicate Concentration/Rep

9o-91 r "W 
b

No Outliers Present

) 1o "ol\ l ( ilts )

Resultl

lnitial C

unn
son estMultiple Com

Williams'o

No growth stimulation in test. Analysis not completed.

Grubbs' Test for Residual
Outlier

clnitial

t.q tfl -,4' ,*,
4hl htrruoYnb

nr

flv t)ohh y1/,h
/{(*/ ,[,rn t'?w ,

nbolwls t4"et/-cl

Method of Calculation2

vG)lto
suuVitata Test Bench Sheet RL0 n@-^tt Doc
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R. cap h i d o c e I is s u b c ap it ttt n (a k a F s e asd o kir c {a re e r i e I I a s u b c ap it ot ca)

Growttra trnhibition Test 72-Hour antitative Observations of Test Concentrations
Sample Name; I L Sample Number; DDVZZO Date Test Starl: 2O o,/. L/v

Y:\Masters\MASTERS BINDER\15. Raphidocelis subcapiiata\Growth lnhibition Test Bench Sheet Februa ry 2021.ftt.?.do"
,. 

... :,i,, f

Initials

E)

4

3

z

I

Cell count per

0.I pl or 0.004 ul

Tlreoretical Test Concentration: lW "OO'1- "l/ Actual Test Concentlation: ?O - 
q l' l" u1,,,

o

tll

qq

19

r0l

wett # hL

6,

19o

IL\

1;
tLl

\Yel# CL

6

t9L

u3

t/l
lL3

_n
Well# ?L Well#

C

Average % Inhibition (-ve
number = enhancement)

- bL,g %1

Coefficient of Variation of
CellYield

lo

Average CellYield
(+Standard Deviation)

llLlotzS (r )109f

Initials

5

4

3

2

1

Cell cor"urt per
0.1 pLl or 0.004 ul

Theoretical Test Concentration: 91. b9' l. ,1", Actr-ral Test Concentration: bO - 9.Og'/, ,rl-,

6

t0t
{+
qI
qe

w"| # h)

6/

+e

c-r,1ro
+[
66

w"lt # C\

/t"

ql
36
??

q?
Well # Y3 Well #

U

Average % Inhibition (-ve
number: enhancement)

-LqE o(o

Coefficient of Valiation of
CellYield

tg

Average Cell Yield
(+Standard Deviation)

%o3n (f, vlaz

Initials

5

4

J

2

I

Cell count per
0.1 pl or 0.004 pl

Theoretical Test Concentration: ll - ll l. ull ActualTest Concentration: lO. t'cl '/. ul,,t

o

5e

t43

)1
%

w"tt* b\

o

3o
L\

'ilLL
wel + C!

(

7[
Qt-

7T

ql
well # Yh Well#

b

Average % Inhibition (-ve
number: enhancement)

_QS , ttLg

Coefficient of Variation of
Cell Yield

t?

Average Cell Yield
(+Standard Deviation)

L497tt ( L bz?6q
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Rup h ido c e I is s ub c op it at a (a ka F s e osctro kirc {q yr e r i e I l.$ s wb cap it at a)
Growth trnhibition Test 72-Hour uantitative Observations of T'est Concentrations

Sarnple Name: L Sample Number OOL2Z Date Test Start: QO . '7-L

Y:\Masters\MASTERS BINDER\15. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet Februa rv 2021,ftt.?.do"
l. 

.. :;i:: I

Initials

5

4

-J

2

I

Cell count per
0.I pl oL 0.004 ul

Tlreoretical Testconcentration: A :Yo\'l .vlt Acrual Testconcerrtration 1, t6+ ) ,t,

v

ex

L{

L+
2L

well# h'q

o

tD

3{
9;
71

^-Well# CS

6

Qr

9T
36
Qo

Well# ?q Well#

U

Average % Inhibition (-ve
number': enhancement)-n rys

Coefficient of Variation of
CellYield

t8

Average Cell Yield
(+Standard Deviation)

,rq5L/5 (f 621

h-ritials

5

4

1J

2

1

Cell couut per
0.1 pLl or 0.004 rrl

Theoretical Test Concentration: I .LL5 'l- rlt Actual Test Concentration: I llrZ f - ,rl,

6

LL
9t
et

,B
weil # bf

c

31

L1

9l
)o

wet # C(

6

7,1

3E
3o

31

_a
well # t6 Well#

U

Average % Inhibition (-ve
number : enhancement)

-zt.n6,

Coefficient of Valiation of
CellYield

3

Average Cell Yield
(+Standard Deviation)
erDE3Tr'l (t qrbt)

Initials

5

4

)

z

0.1 or 0.004

Cell count per

0

Ls

56
well # l")

6

Z6

8

2t
n

w"u * CI

U

7t
L+
9o

3o
w"rl+F? Well#

()

Average % Inhibition (-ve
number = enhancement)

]2, IEE

Coefficient of Variation of
CellYield

/r

Average Cell Yield
(+Standard Deviation)

?,81 ztz- (* 7t85'

TheoreticalTestConcenrrarion: D,h lL I "lt
ActualTestConcentration: D . 37\ l . "t,



Page of

R.up h ido c e I is s ub c etp it at a (a ka P s e ad o kir c k rc e ri e I I u s ub c ap it at a)
Growttra Inhibition Test 72-Hour Quantitative Observations of Test Concentrations

Sample Name: eQ ?_ Sample Number: {lgoOoVZZD\ out"Test Start: 2o . ol . ZC

Y:\Masters\MASTERS BINDER\l5. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet Februa ry 2021,ht.Z.goct, 
. :]..-r,, I

Initials

5

4

J

2

I

Cell count per

0.1 r"Ll or 0.004 ul

TheoreticalTest Concentration: b , tbl'f - 'r,,l,t ActualTest Concerrtration: D , 105 -f - ,/,,

o

2t
)l
9L

2E

welr# ?tg

a

e9
el
QI

L\
well# L8

.-
U

L\
\)
bt

L1

well# €8 Well#

c

Average % Inhibition (-ve
number: enhancement)

- l? \lu

Coefficient of Variation of
CellYield

rl

Average CellYield
(+Standard Deviation)

vw37z (+ 3t 6t6.

Initials

5

4

J

2

1

Cell count per
0.1 ul or 0.004 ul

Theoretical Test Concentration Actual Test Concentration

Well# Well # Well# Well#

Average % Inhibition (-ve
number: enhancement)

Coefficient of Variation of
CellYield

Average CellYield
(+Standard Deviation)

Initials

5

4

-t

2

I

Cell count per
0.1 pl or 0.004 pl

Theoretical Test Concentration: Actual Test Concentration

Well# Well # Well # Well #

Average % Inhibition (-ve
number: enhancement)

Coefficient of Variation of
CellYield

Average CellYield
(+Standard Deviation)



Sample Name sp2 Date test start 30.u.22Samole # 8730-0032264
Calculate initial algal cell concentration

Concentration of innocculum (cells/ml)
Volume of algae addition (uL)

Cells added to each test well
Cells/ml in well at T=0

enter control data
D2 D3 D4

31 28 27
24.O 24.0 26.0
26 26.0 31.0

24.0 2s.0 22.0

1 1 5000
20

2300
1 0454.5455 23.9891 3

D11

22
29.0
24.0
20.0

Use last count algae/nutrient mi):ture or algae only
Algae/nutrient mixture = 20uL, algae only 1oul
Cell yield (must be >16 times in controls)

Cell yield = measured concentration - initial algal cell concentration
252045 247045 254545 297045 242045

Mean cell yield for the control = Rc Standard deviation
Rc 250795 SD 24784.788

enter test data
nominal conc 100.000

90.910 30.303

total cells
cells/ul
cells/ml

217045 269545 227045
coefficient of variation
CV 9.882471 Mustbe<20

% inhibition summary
Concentrati, Average % inhibition

0.005
0.014
o.042
o.125
0.374
1.122
J_5b/

10.101
30.303
90 910

3.704
J.Jb /

D5 D8
29

30.0
35.0
29.0

D10
24

24.O

23.O

30.0 2A,0
total cells
cells/ul
cells/ml

105
262.5

262500

'103

257.5
257500 265000

123
307.5

307500

101
252.5

252500

91

227.5
227500

112
280

280000

95
237.5

237500

106
265

-17.112
-12.128
-21.764
-39.375
-45.023

-243.060
-349.388

11.111
10.101

1.235
1122

B6
ss

3'1.0
, 36.0
'22,O

30
31.0
29.q
39.0

30.0
35.0
29.0

999545
1127045

1 1 0595
10

1't84545 1197045 947045
860379
127042

15

714545 91

Mean Yield
STD Yield
CV Yield

12s
e5,0

124.O
130.0

iffl
13.01

36.01

B3
93

96.0
87.0

107.0

F3
94

oon
86.0
93,0

82 c2 F2
101

93.0

c3
66

76.0
99.0

111.0
72.0
76.0

F4

36
39.0 31.0

29.O

30.0

41

37.0
42.0
36.0

C4
aa

B4

43.0
53.0

c5
39

35r0
35.0
50.0

F5B5

27.O
24.0
38.0

404
1010

't01 0000

478
1 195

1 '195000

483 I

Qo7.5l
12075001

J6J

957.5
957500

290
725

725000
930

930000

171
427.5

427500

122
305

305000

156
390

390000

115
287.5

287500

159
397.5

397500

1581

3e5l
3e50001

122
305

305000

129
322.5

322500

128
320

320000

417045
363712
blto6

17

294545 379545 277045 387045
349545

62799
18

294545 312045 309545
305379

9465
J

Itor so.sos"Z -243.060
Average % inhibition

lfor 90.910%, -349.388 for 10.101o1 -45.023 fot 3.367% -39.375 lnr t.tzzv. -21.764

Average % stimulation
lfor 90 910%, 349 388 for 30 30301 243 060 fot 10'lj1o/, 45 O23 fot 3.3670 39 375 fot 1.122ok 21.764

P:\Data\Tox Data Calcs\PS tests\2022\8730-0032204.xlsxsheet1
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o

-50
tr

$oos
E*
t
?0oo
g'*
c
o
lboo
o
.L
-350

-4m

Log Concentration

112
280

280000

136
340

340000

117
292.5

29250,0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

269545
293712

31656
11

329545 282045 -1 0455
-1 0455

0
0

-10455 -10455 -10455
-10455

0
0

-10455 -10455 -1 0455
-1 0455

0
0

-10455 -10455

for O.125o/o -17.112 lotO.O42% 104.169 fotO.O14% 104.169 for 0-005o/o 104-169

0.005
0.374 o.125 o.042 0.014

F7c787

102
255

302045
281212

31 853
11

244545

fo( 0.374% -12.128

125
312.5

't23
307.5

fot o3740/" 12 124 lor O.125o/o 17 -1'12 lor O.O42ok -104.'169 for0.014olo -104.169 1or0.005% -104.169

P:\Data\Tox Data Calcs\PS tests\2022\8730-0032204.xlsxsheetl



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Certificate of Analysis 

CHRONIC TOXICITY BIOASSAY REPORT 
Lemna minor 7-Day Growth Inhibition Test 

CLIENT: 
ALS Environmental, 1081 Barton Street, Thunder Bay, ON P7B 5N3 
TEST RESULTS: 

Sample 
 Name 

Sample 
Number 

Date  
Collected 

 

Date 
Received 

 

Date 
Tested 

 

Frond Number 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Dry weight 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Method 
Deviations 

SP2  8730-0032204 April 27, 
2022 

April 29, 
2022 

April 29, 
2022 

>97% Volume2 
(Not applicable) 

>97% Volume2 
(Not applicable) 

No 

1. Results relate only to the sample tested.  
2. Highest concentration tested, based on test method 
 

TEST PROTOCOLS: 
 

Environment Canada, “Biological Test Method: Test for Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna 
minor”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/37, Second Edition, January 2007. (Nautilus Test 
Method LM-GI-R5.14) 

REFERENCE/HEALTH DATA: 
 

Reference test conducted under the same experimental conditions with same species, clone, and test medium as test:  Yes 
Test Method Deviations:  None 

Lemna minor 

Date Reference Test Initiated:        22-Apr-2022 Reference Chemical: KCl 
Frond Increase IC25: 2.27 g/L 95% Confidence Limits: 1.92; 2.62 g/L 
Historic Geometric Mean IC25: 2.24 g/L Historic Warning Limits (± 2 Standard Deviations): 1.5; 3.33 g/L 

TEST-SPECIFIC INFORMATION: 
 
 
 
 
 
 
 
 

TEST RESULTS APPROVED BY: 
 
Date:  May 19, 2022 

   Carol D’Andrea 
Laboratory Supervisor 

 

Type and Quantity of Chemicals 
Added to Control/Dilution 
Water and to Test Sample 
Before Start of Test: 

Substance 
NaNO3 
NaHCO3 
K2HPO4 
KCl 
 

mg/l 
255  
150 
10.4 
10.1 
 

Substance 
CaCl2 2H2O 
MgCl2 6H2O 
FeCl3 6H2O 
MgSO4 7H2O 

mg/l  
44.1 
121.7 
1.6 
147 

Substance 
H3BO3 
Na2MoO4 
2H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 

mg/l 
1.86 
0.0726 
0.00003 
0.00001 
0.00001 

Test Vessel Size, Shape, Material:                  300-ml cylindrical glass tumblers 
Design and Description if Specialized Procedure:                None 



Nautilus Environmental Company Inc
Lemna minorT- Growth lnhibition Test Bench Sheet P 1of 3

Test Material

Test tsms

Health Criteria:

Test Conditions and Procedures

Any problems encountered? Yes /

Any remedial measures taken? Yes / S

Transportation lh'r,

Collection Point Description: Ol1rw,

Date/Time Received: L2t . h 'l,L l{:oo
Date/Time Collected. 71 , d.. U 1'-to

Collection Method: CVa-L

Sample #: 8?7o -wb Lz o\

Client Name/Location: WS -'ftluu o|^t lly LtTo ltq\-L

ba{t Storage: llottt-

Sample Type
bEffluent r Other:n Chemical

Sample Description: [!nqJ< , /^'pft+ q4A,L
Arrival Temperature (meter/probe): IL,} 'C ( )

Collected By: N /4
Sample Name: 9? L

Culture Medium

Culture Age at Start of Test

Source

Species (clone #)

Axenic culture? YeJl.lo
Health test fronds increase > 8-fold in 7 daysy fronds at start in each health test
T in HT 1, 9l in HT 2, zul in HT 3 at finish

Any unusual appearance or treatment of lhe test culture before use
in test? Yes/]CO

Modified Hoagland's E+ medium, Lot # /11h7///Dl

I days old, acclimated "/' " hours in fresh test solution
(mAPHA)

Nautilus Plant Culture Unit^(from CPCC, # 490)

Lemna minor L. (8434)

(

1., ,

v
e
a
6
o

lnitial if Objective is Met

Anything unusual about the test? Ves I (o)

Were there any other method variationsior
deviations from methods? Yes /

Test Volume and Depth: ' (N 
^L I tu C^

sam ple ot t"tq". o6t utiol (p[ftqtf/probe)

Type and Source of Conl-rol / Dilution Water: repared with deionized municipalwater) or
Receiving water (filtered through - 0.2 LLm, on A control) (circle one)

Alagae Present: Yes /N6)visual inspection)

Test c o renewa or Static Renewal circle one
Pre-Aeration mple Time nutes, Rate bubbles / minute,
Method: Filtered air is dis nsed th h airline tubin and a lass

Date / Time Test Start: 'L'I

Started Bv: 6
01. 'LL l6=Q(

Random ization Template

lf yes, describe further:

Number of Reps.: l1

pH Adjustment: nobU

lf yes, was sample filtered though -1pm fiber filter: Y / N

Date / Time Tpt End: U6 -Vct " '2, lu : (o
Finished By: l{)

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet R1.0 J anuary@oc



Nautilus Environmental Company lnc.
Lemna minorT-D Growth lnhibition Test Bench Sheet Page 2 of 3

Sampre #: tl?o -@9 zL 0L!

Test Variables, Observations, and Measurements
Dai Tem ratures of a ntative H h Medium Low and Control TestVessel

Measurements of HinRe ntative Hi Mediu and Control Test Vessels at Test Start & Endh

)onductivity Reading of Representative Test Concentrations and Control Test Vessel at Test Start -
Corrected To 25oC. For Reference Test Onl

Measurement of Li ht at Least Once Durin the Test

Any changes in appearance of test solution during preparation or during the test:@ fVo
lf yes, describe further: 

W
Reference Data

Sample Name 7

meter/probe

lnitials

High

Medium

Low

Control

Temp. Range:
25!20C

UL1

6t

L6,\
L6t
L 6 q

'L6.\
Day 0

,4
cp

aq3
o"N
a*+
"&+4

Day'1

+-Y
<^O

'&JA
ffia
ffi.t^T3\

Day 2

\l rl
c)
$.v
1,> L
L5.?-

l))
Day 3

t-l t'l

cf

lA,)
L5.V

5L L
L5. t

Day 4

hq
w

L5 -',t
L\ "9
LE "9
Lf.. )
Day 5

qL\
U

?rt L
1,9 .L
Ls.z
? t, "'L

Day 6

14 11

Mean Test Temperature (average of 24h high / low temperatures): LS . 9 t 0. I
oc

-/aa
Leu
'6 ,L
('(
2K ,L

Day 7

Day 7

Day 0

*,',
Control
x -L
Control

n. L,

Low
Y.u
Low

q-o
Medium
Xt

Medium

\'t
High

7.9
Hiqh

kl
lnitials
w

lnitials
IL,

12,

l
c

)

pH, peter/probe

pH meter/probe

(pmohs)

Day 0 Control s/L slL g/L glL g/L lnitials
Conductivity
meter/probe

61/1,0 hqto ue\o q$D
t15o/o Variation of Mean: qOq{ - qq76

Utqa
Light Measurement: 5 points (light metre #): 11-

Photoperiod: Continuous Lumination Date (day of rest): O'l I oE lz| ( 3)

Mean Light Measurement: \+gt\
lnitials: V

flGptaOtd) ruot Acceptable (circle one/

Acceptable Light Fluence Range: 4000 to 5600 lux

Reference
Date

[ .?,]

lc25
(q/L)

1L., 'L .(L

95% C.t
(s/L)

.l
'r L\

Historic lC25
(s/L)

I nc ', 5.9e

Historic 95% C.l
(g/L)

or Dry Weights (circle one)Frond lncrease

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet nt.O ..tanuary@-O-oc



Nautilus Environmental Company lnc.
Lemna minorT-Dav Growth lnhibition Test Bench Sheet

ht of Fronds in Each Treatment

Paoe 3 of 3

Sample #: t'Vo -c-)g 2,?ro\ Sample Name elz
Valid Criterion:

Test Results Summa

Mean % Stimulation for
c

SD = Standard Deviation, CV = Coefflcient of Variation

Stimulation calculation completed

Test nts and Galculations:

*= concentrations with significant stimulation ?re.(rdicated by ". Growth stimulation is determined by statistical comparison with control
growth by pairwise comparison usingfunnett'slr Williams' Multiple Comparison Test.

@
Eoud

Not applicable (no stimulation)(Circle one)

t

1) relate only to the sample tested
2) Tidepool Scientific Software. @2000-2019. Comprehensive Environmental Toxicity lnformation System CETISv 1,g.6.7
3) Empirical 95% Confidence lnterval
I Outliers detected using Grubbs' Test for Residual Ouflier

Weighting techniques applied to the data?

Any outliers and justification for their removal?

Yes / (?^t
fesrl ruo

^,SF*!E*,"{"K
WC

,re/h"o
1 ?/,,)

The mean number of
fronds in the controls must
have increased to >Stimes
original number.

ogL B q9 t 
rrX

oel
Number of Fronds in Control Vessels
(do not subtract 6 stadinq fronds)

60. o

Mean Number of Fronds (Must be 248
for test to be valid)

lffi%
Stimulation

Control
€vn dtt

Mean oh

Stimulation

Control
6iicxrt

4-,.-5. Ib

-q.ll
lation for Dr

D' q+

D-091

-t. ot

I Weig

o .L1

)o
D, 21

-lt4 91

-)\.b

o ql

o- o/4

-z( 4l

- /o. 80

\

L

12 IT

7L}
q+

'l +

Number and Appearance of Fronds in Each Vessel at Day 0:
2 plants, 3 fronds each in each vessel, dark green and healthy

-t q(

I -l'T

71

7t

-lL t,
'rl

-7- tq

?+

Mean % Stimulation of Fronds Number in Each Treatment:

Mean(sD)of increaseinfrondnumberincontrol attestend,cV, hh.O ( ( g) q.l

Number and Appearance of Fronds in Each Vessel atDay 7: See Observation Sheets

lnitials

tc25 (95% C.l.)3
lf calculated without outliey'

tc25 (95% C.t.)3

tc25 (95% C.t.)3
lf calculated without outliera

tc25 (95% C.t.)3

Statistic

( N tq6tl'

7'17 l.(rtul
Results

lc(rn./at/r(tut [1 aro b

ohu'Mo g-
)-

{znt

kT@'l
WWoLU'
a\

Frond lncrease
Method of Calculatio

Y:\Masters\MASTERS BINDER\14. Lemna
I

She"/* 2022.doc



Lemna minor D Observations
Client:

Sample numuer:f] b -OOL ?zo\ 2

t
co

o
c{
-o
c)
tL
oc
o
"a(g
e
o
U>

_o
o
F-

$o
o
"c
E
oc
c
c)
J
o
-c
E
o
Eo
J
+
t-
uloz
m
at
LUFa

a
o
o$

Date Started:
Site E o tr
Concentration: Observations By: V Concentration: U-uY) /. uL/ Observations

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of 6l- q1 qt 5l Number of qt q1 qt Lrn

Chlorosis
(loss of pigment) Y K K k Ghlorosis

(loss of pigment) K Y k Y
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

K K Y K
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

X X k Y

Yellow fronds \( K Y X Yellow fronds X X Y Y
Abnormally
sized fronds Y ( X Y Abnormally

sized fronds
//

)ntw
J/
\maJ.t'w

//
]1^^l/N

//
\^ ]/L

Gibbosity
(humped or

swollen
appearance)

X X X Y
Gibbosity
(humped or

swollen
appearance)

K Y Y V
Colony

Destruction
(single fronds) X X X Y

Golony
Destruction
(single fronds)

\< X Y X
Root

Destruction X X X Root
Destruction Y X \ X

Loss of
Buoyancy v V Y v Loss of

Buoyancy
Y Y Y Y

Other
Observations

Other
Observations

[9
dA

Growth Stimulation (Hormesis) at this concentration? Fronds: YES / NO
Weights: YES / N0tf lt+

Growth Stimulation (Hormesis) at this concentration? Fronds: YES /
YES /

LEGEND: X-not present r/- affects < 25o/o of plants r/r/- affects 25-50% of plants {{{ - affects > 50% of plants



Lemna minor E Observations
Client:

Sampfe numuer{t b --OOL ?/.D\

t
@

o
N
_o
o

LL
U)

-9
o-
oa

_oo
t-
oo
oc'=
c
o
E
o)
J
o

.C
E

c
E
oJ
$

t
LUo
z.
m
at
uJ
Fa

a
o
U)
(g

Date Started: 2
Site tsDate Ended: O
Concentration ,/l/ Observations By: V Goncentration: Observations

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of t4t qL q\ 65 Number of L5 !t- !l- \L
Ghlorosis

(loss of pigment) \a k X X Chlorosis
(loss of pigment) k X \ k

Necrosis
(localized dead tissue

on fronds, which
appears brown or

white)

X x X X
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)
k X k Y

Yellow fronds Y X X Y Yellow fronds * X Y V
Abnormally
sized fronds

//
\u^nJk"

//
)l",^lfut '//

\""^Jh*
J/
i,^^^,lth

Abnormally
sized fronds

//
Jh"frJJ'^t

J/
\'vn'l-ll*' \A!', //

\/n\n'UL"Gibbosity
(humped or

swollen
appearance)

X X X X
Gibbosity
(humped or

swollen
appearance)

X \a k V
Colony

Destruction
(single fronds) Y >< Y \(

Golony
Destruction
(single fronds) Y K Y Y

Root
Destruction >< \{ )< x Root

Destruction X X \ k
Loss of

Buoyancy Y \< Loss of
Buoyancy v \

Other
Observations

Other
Observations

Stimulation (Hormesis) at this concentration? Fronds: yESGrowth
Wei hts: YES /

GroMh Stimulation (Hormesis) at this concentration? Fronds: yES /
hts: YES /

LEGEND: X-not present {- affects < 25oh of plants {{- affects 25-50% of plants {{{ - affects > S1o/oof plants



Lemna minor D Observations
Client:

Sample numuer:{t b -OOL ZZ-o\
2

t
co

ON
_o
c)

LL
a

|4

z
oa

_o
o
f.-

$o
o
-c
E
oc
Eo
J
o

E
(g
c
E
(D)
$

tt!oz
m
U)t
Lr_l

Fa

o
(l)

ul$
E

rut I Date Started:
Site

'Y
Date Ended: 0

Concentration t/ Observations Bv: V Goncentration: (./ Observations

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of qb LL\ t46 ll Number of 6t 5[ \3 E{
Chlorosis

(loss of pigment) Y k k V Chlorosis
(loss of pigment) k k r K

Necrosis
(localized dead tissue

on fronds, which
appears brown or

white)

Y X K X
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

X X K Y
Yellow fronds r k X Y Yellow fronds X X Y Y
Abnormally
sized fronds

//
\h^ilh,

(/
tw,alJu

,t/
jn"ajJr-,

Abnormally
sized fronds

t//

U*t^Xi* '//
5t^,adh,'

//
pvtnllt* {tr^

Gibbosity
(humped or

swollen
aooearance)

X X x Y
Gibbosity
(humped or

swollen
appearance)

)< x \( k
Colony

Destruction
(single fronds)

x Y Y \<
Colony

Destruction
(single fronds)

Y \( X K
Root

Destruction X X x Y Root
Destruction Y X X k

Loss of
Buoyancy Y \a Y Loss of

Buoyancy
x Y Y ?

Other
Observations

Other
Observations

Growth Stimulation (Hormesis) at this concentration? Fronds: YES / iliC,
Weights: YES /1frq

Growth Stimulation (Hormesis) at this concentration? Fronds: '€$l r.ro
vEl r6'tWeights:

LEGEND: X-not present r/- affects < 25o/o of plants {{- affects 25-50% of plants {W - affects > 50% of plants



Lemna minor D. Observations
Glient:

Sample numOer:{J b -OO22 ZZD\

t-
@

o
N
_o
0)

LL
oc
o

z
oo
-oo
F-

oo
o

E
(E
c
E
(D
J
o

E

c
E
0)J
+
t
tIloz
m
at
LU
Fa

o
o
o
(g

-l{v\ Date Started: 't'{ IL

Site: ,<Date Ended: O
Concentration: Observations By: t// Concentration u Observations

Observations Rep I Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of q\ qq
EL1 \6 Number of 6L S\) 5t I4L

Chlorosis
(loss of pigment) X K Y Y Chlorosis

(loss of pigment) V K K Y
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

Y x K X
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

Y X K K

Yellow fronds x X X x Yellow fronds Y Y Y k
Abnormally
sized fronds

\//
h-^.lf^ {{* K (/,*

Abnormally
sized fronds y/a1ltb \//

\wvddh]/

J/
ttz.nllL

//
Il,^AJrU*

Gibbosity
(humped or

swollen
appearance)

Y X X Y
Gibbosity
(humped or

swollen
appearance)

Y Y \{ r
Colony

Destruction
(single fronds)

X Y x \< Colony
Destruction
(single fronds)

\( Y \( k
Root

Destruction X X \< )< Root
Destruction

X Y X Y
Loss of

Buoyancy v \. Y x Loss of
Buoyancy

\a \a \a

Other
Observations -h"" --)

Other
Observations

Growth Stimulation (Hormesis) at this concentration? Fronds: ffts I tto
Weiqhts: \Cs l@'

Growth Stimulation (Hormesis) at this concentration? Fronds: yES /
We hts: YES /

LEGEND: X-not present {- affects < 25o/o of plants {{- affects 25-50% of plants {r/{ - affects > SOo/o of plants



crient IYLS I1tr*u&,n,, lhr,,,
Site S{L

Out Oven DatelTinel"C
01 to'% 66 ZL

sarnpre number {lEa pog zz(
Lemno minor

b
lD. Lo

ln Oven Date/Time/ oC

oq?-

Initials

L<
oo
r?
I
E.
(o

ON
o

=

o
-c
U)

o)'6

=o
E
o
Eo
J
o

E
(U

E
c)
J
s'
t
LUoz
m
a
E
LUF
U)

@L
q)

a
G

g?

el

q+

v )

oa7

o.Dql

Control

Conc

I

D

C

B

A

D

C

B

A

U

C

B

D

C

B

D

C

B

A

D

C

B

A

D

C

B

A

D

C

B

A

Rep

t)F
3b
k5
L++

L{ (^
4o

/-r 3
L+q
45
3q
3\
\q
s5
,_l \

no
3U
4o
\c:
3\.
3u
3q
4q
alb
/lo
!r
z-\ z
4z-
L\\
4z-
45
4z-
L[3

., lLp

Frond
Increase

\-IP

\aS
(.* u)

\+'3
14 s,Q)

{r5 o
(r s)

3q-3
Lz z)

3\
(2_

8
,)

4l.r
L.{ ")

L\\ g
to 5)

\40
1r R)

Mean
Increase

(SD)

(,
0 (,{ 183
0 66+34
0 .ffi q6*
0 6'+ 0N6
0 6{ou;
| . 6K36K

0 .61eL1
0.rT6o1
[) 6? 

'?-L

0 67 66(
0 eX 501
0 617oo
0 #lLq
D. 6g7r'+
0 K]gqr
'0 6+113
0 6t9v5
0 c?.cm
D . [,5q9t
D 66qZ+
0 [6]5q
b 6L t4aL
D #Aeu
h 66 f.,-+3
D 5l qLb
0 6{ tql
) L+Ao

D ft 7,0q
0 611q t

0 r,+ 6,{8
0.61qqq
,0. 6+ tY'1

Final Pan
Weight (g)

cJ'/

g,toJCED
),

3J

otffiffil
1,ffi1+10

5[^\;5]
D,t.'\p1Qb

nh"o[,v-,
\.Lz^r?
c*.,r-Q u3
1s+rq o
4iffi58
n t^Ll5q
1l^31?
\Lr^D["9
3lffilL-

D hf4q I

)|,1+q+
o.bbu l'\c
DHoa9 I
nttS+lo
),ffiOto
).tf, I t9
o kxo+bk?

lnitial Pan
Weight (g)

o :$\)

A\F
3L+
3.eU
bqr
3.qu
A.\.U
L+ 4S
4.Lo
3\R
3+u
3.+4.
3.q \

q.q\
3sB
3.\s
7.%z-
5-6ir
{-[ o z-
3.SB
3 .+?

o' t^R

il .3\
l-.\.c:>
3'\oz
?,-Q <>

qb5
e.qs
q3q
Lr-.ot,
4q5
4.52-
2+,bo

tt-. z-A

Weight
(me)

rlp

3>\
G3)

3 q*t
c" 4)

3:\c"i

3-.t+ \

C" B)

3 t"1
( 

".z-)

3qt
co s)

\\t
t" I

)q 54
L. ')

Mean
Weight (rng)

(SD)

Notes



6

Sample flq,,re SP2 Date started 29tv-J22
Number of fronds per rep at test start

2 plants, 3 fronds each =

0.097 0.29 0.97

sample # 8730-0032204 ""

Validity Criterion: Average of Fronds in Gontrols
50.0 (must be >48)

For Data Transfer to CETISFrond Data
Conc (real % vlv)

Control
0

Total Fronds 200 191 197
lncrease in Frond Number = Total # Fronds - 6 Sta Fronds

Total lncrease
Mean Increase
SD Increase
GV lncrease

% Stimulation

3.1 9.7 31 97

204 203 195

9.7 31 97

.4

Weiqht data
Conc (real %v/v)
FinalWeight (g)
Pan + Plant

lnitialWeight (g)
Pan Only

Plant Only (mg)

Mean Dry Weight
SD Dry Weight
GV Dry Weight

0.097 0.29 0.97 3.1

Control
0

4.30
4.32
4.45

4.338
0.1

1.8

4.175
0.2
4.8

3.990
0.3
7.9

0.3
9.5

3.810
0.5

12.3

3.972
0.4

10.6

3.767
0.3
8.9

3.

2

4
0.

6. o,-o \a/cb) Ja
-3.75 -8.01 -14.99 -21.33 -12.'16 -8.41 -13.14

52
49
48
51

48
47
48
4B

47
46
49
55

45
42
42
46

46
42
46
47

61

55
43
45

49
54
54
46

52
50
51

42

46
43
42
45

42
41

42
42

41

40
43
49

39
36
36
40

40
36
40
41

55
49
37
39

43
48
48
40

46
44
45
36

176
44.0

1.8
4.1

167

41.8
0.5
1.2

173
43.3

4.0
9.3

151
37.8

2.1

5.5

157
39.3
2.2
5.6

180
45.0

8.5
18.9

179
44.8
3.9
8.8

171

42.8
4.6

10.7

-5.11 -1.70 -14.20 -10.80 2.27 1.70 -2.84

# fronds total mass tare
0 46

43
42
45

1

2

3

4

0.67194
0.67544
0.67688
0.67791

0.66766
0.67114
0.67256
0.67346

0.1 42
41

42
42

1

2

3

4

0.67205
0.67250
0.68192
0.67926

0.66799
0.66816
o.67797
o.67491

0.3 41

40
43
49

1

2

3
4

0.66873
0.67638
0.66476
0.66754

0.66483
o.67276
0.66069
0.66317

1 1

2

3
4

39 0.66527
36 0.65935
36 0.67550
40 0.67345

0.66159
0.65588
o.67192
0.66943

3.1 40
36
40
41

1

2
3

4

0.67608
0.67066
0.66402
0.66746

0.67913
0.67398
0.66747
0.67129

9.7 1

2

3

4

o.66757
0.681 16

o.67324
o.67176

55
49
37
39

0.67200
0.68507
0.67668
0.67522

31 1

2

3

4

o.67251
0.66909
o.67923
0.67634

43 0.67609
48 0.67329
48 0.68368
40 0.68000

97 1

2

3
4

0.66690
0.68070
0.66350
0.67856

46 0.67086
44 0.68468
45 0.66736
36 0.68183

0.67194
0.67544
0.67688
0.67791

0.67205
0.67250
0.68192
0.67926

0.66873
0.67638
0.66476
0.66754

0.66527
0.65935
0.67550
o.67345

0.67913
0.67398
0.66747
o.67129

0.67200
0.68507
0.67668
0.67522

0.67609
0.67329
0.68368
0.68000

0.67086
0.68468
0.66736
0.68183

0.66766
0.67114
0.67256
0.67346

0.66799
0.66816
0.67797
0.67491

0.66483
o.67276
0.66069
0.66317

0.66159
0.65588
0.67192
0.66943

0.67608
0.67066
0.66402
0.66746

0.66757
0.68116
0.67324
0.67176

0.67251
0.66909
0.67923
0.67634

0.66690
0.68070
0.66350
0.67856

4.06
4.34
3.9s
4.35

3.90
3.62
4.07
4.37

3.68
3.47
3.58
4.O2

3.05
3.32
3.45
3.83

4.43
3.91
3.44
3.46

3.58
4.20
4.45
3.66

3.96
3.98
3.86
3.27

% Stimulation
Y:\\Tox Data Calcs\Controlled Spreadsheet Templates\Lemna minor template R1.1 July 2016



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

09-JUN-22

Lab Work Order #: L2713601

Date Received:New Gold Inc. Rainy River Project

24 Marr Rd
Barwick  ON  P0W 1A0

ATTN: Garnet Cornell
FINAL   
06-JUL-22 21:00 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Christine Paradis
Project Manager

ADDRESS: 1081 Barton Street, Thunder Bay, ON P7B 5N3 Canada | Phone: +1 807 623 6463 | Fax: +1 807 623 7598

Client Phone: 807-234-8200

SUBLETHAL TOXICITYJob Reference: 
4500062842Project P.O. #: 

C of C Numbers:
Legal Site Desc: 



ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L2713601 CONTD....

2PAGE 

Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

SUBLETHAL TOXICITY

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
3

L2713601-1

L2713601-2

L2713601-3

EDL1

EDL2

SED 2 DIS

Client on 08-JUN-22 @ 08:10

Client on 08-JUN-22 @ 08:10

Client on 08-JUN-22 @ 08:40

Sampled By:

Sampled By:

Sampled By:

Effluent

Effluent

Effluent

Matrix:

Matrix:

Matrix:

Miscellaneous

Miscellaneous

Miscellaneous

Special Request

Special Request

Special Request

Special Request

Special Request

Special Request

Special Request

Special Request

Special Request

Special Request

Special Request

Special Request

18-JUN-22

18-JUN-22

14-JUN-22

17-JUN-22

18-JUN-22

18-JUN-22

14-JUN-22

16-JUN-22

18-JUN-22

18-JUN-22

14-JUN-22

16-JUN-22

See Attached

See Attached

See Attached

See Attached

See Attached

See Attached

See Attached

See Attached

See Attached

See Attached

See Attached

See Attached

R5812758

R5812758

R5812758

R5812758

R5812758

R5812758

R5812758

R5812758

R5812758

R5812758

R5812758

R5812758



Reference Information

L2713601 CONTD....

3PAGE of

SUBLETHAL TOXICITY

Lemna minor 7-day growth toxicity test, based on the protocol "Biological Test Method: Test Method for Measuring the Inhibition of Growth Using the 
Freshwater Macrophyte, Lemna minor", Report EPS 1/RM/37, Second Edition (January 2007)

Fathead minnow 7-day test, according to the protocol "Biological Test Method: Test of Larval Growth and Survival Using Fathead Minnows", 
Environmental Protection Series, Ottawa, ON, Report EPS1/RM/22, Second Edition (February 2011).

Pseudokirchneriella subcapitata (formerly Selenastrum capricornutum) 72-hour growth toxicity test, based upon protocol "Biological Test Method: 
Growth Inhibition Test Using a Freshwater Alga" Report EPS1/RM/25, Second Edition (March 2007).

Ceriodaphnia dubia 3-brood toxicity test, accroding to protocol "Biological Test Method: Test of Reproduction and Survival Using the Cladoceran 
Ceriodaphnia dusbia", Environmental Protection Series, Ottawa, ON, Report EPS 1/RM/21, Second Edition (February 2007).

ALS Test Code Test Description Method Reference**

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

TB ALS ENVIRONMENTAL - THUNDER BAY, ONTARIO, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   

TOX-7DINHIB-LM-TB

TOX-GROWTH-FH-TB

TOX-INHIB-PS-TB

TOX-REPRO-CD-TB

Growth Inhibition using Lemma 
minor

7 Day Survival & Growth Fat Head 
Minnows

Growth Inhibition 
Pseudokirchneriella

Survival & reproduction 
(Ceriodaphnia)

Misc.

Misc.

Misc.

Misc.

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS
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Quality Control Report
Page 1 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 06-JUL-22Workorder: L2713601

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

2



Quality Control Report

Page 2 of

Report Date: 06-JUL-22Workorder: L2713601

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

2



   
 

Nautilus Environmental Company Inc. 
Suite 122, 704 Mara Street, Point Edward, ON N7V 1X4 519-339-8787 

 
 
 
 
 
 
June 30, 2022 

 
 
 
Christine Paradis,  
ALS Environmental,  
1081 Barton St,  
Thunder Bay, ON P7B 5N3     
 
Dear Christine: 
 
On June 10, 2022, Nautilus Environmental Company Inc. personnel received one water sample (EDL1 
L2713601-1) from ALS Environmental, Thunder Bay, ON.  The following toxicity tests were performed 
on this sample observing Environment Canada methods: 

• Fathead minnow 7-day toxicity test, according to the protocol “Biological Test Method: Test of 
Larval Growth and Survival Using Fathead Minnows”, Second Edition, Environmental Protection 
Series, Ottawa, ON.  Report EPS1/RM/22, February 2011. 

• Ceriodaphnia dubia 3-brood toxicity test, according to the protocol “Biological Test Method: 
Test of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia”, Second Edition, 
Environmental Protection Series, Ottawa, ON. Report EPS 1/RM/21, 2007. 

• Freshwater alga 72-hour toxicity test, according to the protocol “Biological Test Method: 
Growth Inhibition Test Using a Freshwater Alga”, Second Edition, Environmental Protection 
Series, Ottawa, ON. Report EPS 1/RM/25, March 2007. 

• Lemna minor 7-day toxicity test, according to the protocol “Biological Test Method: Test for 
Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna minor”, Second 
Edition, Method Development and Applications Section, Ottawa, ON., Report EPS 1/RM/37, 
January 2007. 
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Table 1 Summary of Chronic Toxicity Results, sample collected June 8, 2022 

Sample Name 
Sample # 

Toxicity Test Endpoint Effect Result1 

EDL1  
L2713601-1 

Fathead Minnow 
 

7-day LC50 
(95% Confidence) 

7-day IC25 
(95% Confidence) 

Survival 
 

Biomass 

>100% Volume 
(Not Applicable) 
>100% Volume 
(Not Applicable) 

#8730-0032234 Ceriodaphnia 
dubia 

 

3-brood LC50 
(95% Confidence) 

3-brood IC25 
(95% Confidence) 

Survival 
 

Reproduction 
 

>100% Volume 
(Not Applicable) 
0.32% Volume 

(0.13; 44.36% Volume) 
 Raphidocelis 

subcapitata 
72-hour IC25 

(95% Confidence) 
Growth >90.91% Volume2 

(Not applicable) 
 Lemna minor 7-day IC25 Frond Number 

(95% Confidence) 
7-day IC25 Dry Weight 

(95% Confidence) 

Growth 
 

Growth 

39.99% Volume 
(28.36; 71.02% Volume) 

0.27% Volume 
(Not applicable) 

 

1 - Results relate only to the sample tested 
2 - Highest concentration tested, based on test method  
 
Toxicity Test Endpoint Descriptions 
 
From the data obtained in toxicity tests the following endpoints can be determined: 
 
LC50   The estimated concentration which causes acute lethality to 50% of the test 

organisms. 
 
IC25   The estimated test sample concentration which causes a 25% impairment in a 

quantitative biological function (i.e., the concentration estimated to cause a 25% 
reduction in fathead minnow larvae biomass, 25% reduction in the number of 
Ceriodaphnia dubia young produced).  
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Chronic Toxicity Test Descriptions 
 
Fathead Minnow Toxicity Test 
 
The fathead minnow 7-day survival and growth toxicity test determine the effect of a sample on the 
ability of fathead minnow larvae to survive and grow. This toxicity test utilizes 10, <24-hour old larvae 
per replicate and exposes them to a dilution series of the test sample (i.e., 100%, 50%, 25%, 12.5%, 
6.25%, 3.13%, 1.56% volume and a control).  The endpoints of the toxicity test determine the effect 
of the test sample on larval survival as well as growth over the 7-day exposure.  Larval biomass is 
considered a sublethal endpoint which combines the effects on mortality and growth.  The procedure 
is a static replacement toxicity test where the larvae in each replicate are exposed to a fresh sample 
volume each day.  The toxicity test utilizes a minimum of seven concentrations plus a control with 3 
to 4 replicates per concentration.  If there is sufficient mortality and/or impairment in growth an 
LC50 and/or IC25 is calculated. 
 
 
Ceriodaphnia dubia Toxicity Test 
 
The Ceriodaphnia dubia 3-brood survival and reproduction toxicity test determine the effect of a 
sample on the ability of the C. dubia to survive and reproduce. This toxicity test is initiated by 
introducing one, < 24- hour old offspring (neonate) per vessel. The neonates are exposed to a 
dilution series of the test sample similar to the fathead minnow toxicity test.  The toxicity test 
procedure, like the fathead minnow toxicity test, is a static replacement toxicity test where the C. 
dubia for each replicate is transferred to a fresh sample volume each day of the toxicity test.  The 
toxicity test utilizes a minimum of seven concentrations plus a control with ten replicates per 
concentration.  The endpoints of the toxicity test determine the effect of the test sample on survival 
and reproduction. C. dubia reproduction is considered a chronic endpoint.  During the exposure, the 
C. dubia matures and produces three broods of offspring.  The number of offspring per replicate for 
each test concentration is tabulated at the end of the test period.  If there is sufficient mortality 
and/or impairment in reproduction an LC50 and/or IC25 is calculated.  
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Raphidocelis subcapitata (previously Pseudokirchneriella subcapitata) Toxicity Test 
 
The Raphidocelis subcapitata 72-hour growth inhibition test is performed to determine the capacity 
of a sample to inhibit the growth of algal cells.  P. subcapitata cells are introduced into the test in 
the form of an inoculum, in which the algae are 3 to 7 days old and at a concentration of 10,000 
cells/mL.  The test is comprised of at least 10 concentrations of 3 to 4 replicates each, diluted by a 
factor of 0.33 (i.e., 100%, 33%, 11%, 3.7% etc.).  The set of controls includes 10 replicates.  Into each 
replicate of the test, 2200 algal cells are placed.  The actual concentrations are diluted by a factor of 
0.9091 because of the addition of a nutrient spike (enrichment medium) and the preparation of the 
inoculum.  After 72 hours in an incubation area, the cells in each replicate are counted, and the 
growth of the algae exposed to the sample is compared with growth of the controls.  An IC25 is 
calculated to reveal if the sample caused any inhibition in the growth of the algal cells. 
 
Lemna minor Toxicity Test 
 
The Lemna minor 7-day growth inhibition test is performed to determine the capacity of a sample 
to inhibit plant growth. Each leaf-like structure of L. minor is called a frond.  Three-fronded L. minor 
plants, started 7 to 10 days previous, are placed, two plants to a replicate, into test chambers.  The 
test is comprised of at least 7 concentrations of 4 replicates each, diluted half by half (i.e., 100%, 50%, 
25% etc.).  The set of controls also includes 4 replicates.  The actual concentrations are diluted by a 
factor of 0.97 because of the addition of three nutrient stock solutions (enrichment medium) to the 
sample prior to preparing the dilution series.  After 7 days, the individual fronds of the plants in each 
replicate are counted, and the plant dry weight determined.  The growth of the fronds exposed to 
the sample is compared with that of the control fronds, and an IC25 is calculated for both frond 
number and dry weight.  This reveals if the sample caused any inhibition in the growth of the L. 
minor. 
 
The following pages contain detailed descriptions of your fathead minnow, Ceriodaphnia dubia, 
Lemna minor, and Raphidocelis subcapitata toxicity tests.  Bench sheets of the chronic tests have 
been attached for your review. Also attached is a graph of the impairment in growth/reproduction.  
Additional information about quality assurance/quality control procedures and results can be made 
available if so desired. 
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If there are any further details which you require, please do not hesitate to contact us. 
 
Yours very truly, 
Nautilus Environmental Company Inc. 
 
 
 
 
 
Carol D’Andrea 
Laboratory Supervisor 
 
File ID: \bioassay\2022\8000\8730-003\8730-0032234 FCRL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ALS Thunder Bay -  EDL1  (L2713601-1)  - June 8, 2022
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Fathead Minnow Larval Survival and Growth Study 
METHOD:   Environment Canada, “Biological Test Method: Test of Larval Growth and Survival 
Using Fathead Minnows”, Second Edition, Environmental Protection Series, Ottawa, ON. Report 
EPS 1/RM/22, February 2011. Nautilus Test Method FH-GS-R14.7. 

 
Test Material 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
 
 
 
 
 
 
 
 
 

Page 1 of 4 

Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type: 
 

Effluent Source: EDL1 L2713601-1  
 

Date/Time Sampled: 
  

June 8, 2022; 08:10 Date/Time Received: June 10, 2022; 11:10 

Date/Time Test 
Started: 

June 11, 2022; 15:10 Date Test Finished: June 18, 2022 

Description:  
 

Clear, light green Days Sample Used: Days 0 to 6 
 

Sample #:  
 

8730-0032234 Sample Collection: Grab 
 

Transport:  
 

Road Arrival Temp.: 17.5°C 
 

Collected By: 
  

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

N/A - Not Available  

Species:  Fathead Minnow (Pimephales promelas)  
 
Source:  Nautilus Fathead Minnow Culture Unit (A.B.S. Inc., Colorado) 
 
Culture Temp.: 22 to 26 °C  Life Stage: <24-hour old larvae 
 
Culture Mortality Within 7 Days of Egg Collection: 1.0% 
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Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032234 Sources:  EDL1 L2713601-1  
 
Control and Dilution Water 
  
 
 

 
 
 
Test Conditions 
  
 Test Volume:  533 ml/rep  Temp.:  25 ± 1 °C 
 
 # Organisms/rep.: 10   Depth of solution in test vessels: 7.9 cm 
  
 Unusual Behaviour During Test:  No, see bench sheets 
 
 Reps/conc.:  3 reps/7 conc. plus a control 
  
 Pre-aerated:  Yes, 100% Sample, days 0 to 6 
     
 Duration of Pre-aeration:     ≤20 minutes Aeration During Test: No 
 
 Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing and a 

disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
   
   Test Vessels:                        1-L polypropylene cylinders 
 
Conditions for Test Validity 
 

Control Mortality and Atypical Behaviour is ≤ 20%: Acceptable (3.3%) 
    
Average Weight of Controls is ≥ 250 µg:   Acceptable (527 µg) 

 
 
 
 

 
Page 2 of 4 

Water Source: Dechlorinated municipal drinking water  
 
Type and Quantity of Chemicals Used: none 
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Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032234 Sources:  EDL1 L2713601-1  
 
Test Results 
  

    Concentrations (% Volume) 
Endpoints Rep Control 1.56 3.13 6.25 12.50 25.00 50.00 100.00 

Mortality Data                   
Larvae % Mortality 1 10 0 0 10 0 0 0 0 

  2 0 0 0 0 0 10 0 10 
  3 0 0 0 10 10 10 30 10 
                    

Mean % Mortality   3.3 0.0 0.0 6.7 3.3 6.7 10.0 6.7 
S.D.   5.8 0.0 0.0 5.8 5.8 5.8 17.3 5.8 

Survival/Growth 
Data                   

Mean Dry Biomass  1 0.484 0.513 0.655 0.602 0.495 0.523 0.582 0.572 
(mg) 2 0.511 0.545 0.671 0.590 0.530 0.533 0.607 0.610 

  3 0.533 0.535 0.521 0.751 0.584 0.452 0.467 0.493 
                    

% Effect (+ or -)   0.0 4.3 20.9 27.2 5.3 -0.7 8.4 9.6 

Mean Dry Biomass/ 
Concentration (mg) 

  
0.509 0.531 0.616 0.648 0.536 0.503 0.552 0.558 

S.D.   0.02 0.02 0.08 0.09 0.04 0.04 0.07 0.06 
                    

 S.D. = Standard Deviation 
 
 
Method of Analysis 
  
 LC50 and IC25: 
 
 Tidepool Scientific Software. ©2019. Comprehensive Environmental Toxicity 

Information System – CETIS v1.9.6.7. 
  

 
Page 3 of 4 
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Fathead Minnow Larval Survival and Growth Study - Continued 
  

Sample #:  8730-0032234 Sources:  EDL1 L2713601-1  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
 
7-day LC50 
(Confidence Interval)2 

 
 

>100% Volume 
(Not Applicable) 

 
 

No dose response 
 

Biomass 
(Survival and Growth) 
 
7-day IC25 
(Confidence Interval)2 

 
 
 

>100% Volume 
(Not Applicable) 

 
 
 

Non-linear Regression 
2P Linear Model 

 1 - Results relate only to the sample tested. 
 2 - Empirical 95% Confidence Interval  
  
  

 
 
 
 
 
7-Day Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 02-Jun-2022 Reference Batch #: Zn2102 

Method of Analysis:   Trimmed Spearman-Karber α = 10% 

7-Day LC50 (95% Confidence Limits):  0.61 mg/L ( 0.49 mg/L; 0.76 mg/L) 

Historic Geometric Mean LC50: 0.70 mg/L ( 0.41 mg/L; 1.21 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 

 
 

Page 4 of 4 

Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:      None 
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% volume

# of Larvae
at Start
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Mass (q)
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Mass (q)
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Mass/Rep
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Conc (mq)

Mean Dry
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Mass SD
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SD (mq) CV Mass

Control 10
10

10 10 "/

9
10

0.76488
0.75327
0.76055

0.76004
0.74816
0.75522

0.538
0.511
0.533

0.484
0.51'l
0.533

o.527 0.509 0.014282 o.024542 2.70875

1.56 10
10

10

0

0
0

1

1

1

0.75603
0.76909
0.75881

0.75090
0.76364
0.75346

0.513
0.545
0.535

0.513
0.545
0.535

0.53'l 0.531 0 016371 0 016371 3.082995

3.13 10

10
10

10
10

10

0.76691
0.75826
0.76494

0.76036
0.75155
o.75973

0.655
0.671
0.521

0.655
0.671
0.521

0 616 0.616 0.082373 0.082373 13.3795

6.25 10

10
10

9
10
gr/

0.77208
0.76045
0.75942

0 76606
0.75455
0.75191

0.669
0.590
0.834

0.602
0.590
0.751

0.698 0.648 0.124757 0.08969 17.87912

12.5 10
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10

10
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0.75553
0.75817
0.75847

0.75058
o.75287
o.75263

0.495
0.530
0.649

0.495
0.530
0.584

0.558 0.536 0.080665 0.044837 14_45711

25 10
10
10

10
9tsv

0.76166
0.77141
0.76497

0.75643
0.76608
0.76045

0.523
0.592
0.502

0.523
0.533
0.452

0 539 0.503 o.o47123 o.044163 8.740259

50 10

10
10

10
10
7

0.77353
0.76585
0.76103

0.76771
0.75978
0.75636

0.582
0.607
0.667

0.582
0.607
0.467

0.619 0.552 0.043764 0.074666 7.073299

100 10

10
10

10
9J
9

0.75719
0.76433
0.76993

o.75147
0.75823
0.76500

o.572
0.678
0.548

0.572
0.610
0.493

0.599 0.558 0.069132 0.059685 't1.53772

Sample # ez$-ooszzsa Sample Name EDL-1 / L27136O1-1
Validity Criteria: Mean Dry Larva Mass

for Controls (must be >250u9) 527

NAUTILUS
ENViUONtIIN-t'At

SD: Standard Deviation
CV: Coefficient of Variation
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study 

METHOD:  Environment Canada, “Biological Test Method: Test of Reproduction and Survival 
Using the Cladoceran Ceriodaphnia dubia”, Second Edition, Environmental Protection Series, 
Ottawa, ON. Report EPS 1/RM/21, 2007. Nautilus Test Method CD-RS-R12.11. 

 
Test Material 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
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Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type:  
 

Effluent Source: EDL1 L2713601-1  

Date/Time Sampled
  

June 8, 2022; 08:10 Date/Time Received: June 10, 2022; 
11:10 

Date Test Started: 
 

June 10, 2022; 
17:10 

Date Test Finished: June 17, 2022 

Description: 
 

Clear, light green Days Sample Used: Days 0 to 6 

Sample #:  
 

8730-0032234 Sample Collection: Grab 

Transport:  
 

Road Arrival Temp.: 17.5°C 

Collected By:  
 

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

Species: 
  

Ceriodaphnia dubia Culture Temp.: 25 ± 1 °C 

Source:  Nautilus Culture (initiated from mass culture originating from OMOE,  
Rexdale) 
 

Parentage of All Organisms Originated from the Same Mass Culture:  Yes 

Life Stage:  Neonates are less than 24 hours old, and all broods used have hatched 
within 12 hours of one another. 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032234 Sources:  EDL1 L2713601-1  
 

Test Organisms-continued 
  
 
 

 
 
 
 
 
 
 
 

 
Control and Dilution Water 
  
 
 
 
 
 
 
 
 
Test Conditions 
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Ephippia Present in Culture Prior to Testing:   No 
 
Mean Brood Organism Mortality Within 7 Days of Testing:   0% 
 
Mean Number of Surviving Young Produced Within First 3 Broods:   21.6 
 
Mean Number of Surviving Young Produced Within 7 Days of Testing:   31.3 
 
Number of Young Produced by Brood Organisms in 3rd/4th Brood:   see bench sheet 

Water Source:
  
 

Reconstituted/Dechlorinated Municipal Drinking Water and 
Distilled water  
 

Type and Quantity of Chemicals Used: 60 mg/L MgSO4, 4 mg/L KCl, 96 mg/L  

NaHCO3, 8 ug/L B12, 8 ug/L Selenium, 40 mg/L CaSO4 

Test Volume: 
  

15 ml/rep  Temp.:       25 ± 1 °C 

Reps/conc.: 
   

10 reps/7conc plus a control 

# Organisms/rep.:
  

1 Depth of solution in test vessels: 4.5 cm 
 

Test Vessel Description:      17 ml polystyrene cylinder  
  
Unusual Behaviour During Test:
  

No, see bench sheets 
 

Pre-aerated:  Yes, 100% Sample, days 0 to 6 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032234 Sources:  EDL1 L2713601-1  
 

Test Conditions-continued 
  
 
 
 
 
 
 
 
 

Conditions for Test Validity 
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Duration of Pre-aeration:   ≤ 20 min
  

Aeration During Test:   No 

Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing 
and a disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
Dilution Water Batch Number:  CD22-73 

Control Mortality is ≤ 20% Acceptable (0%) 

An Average of ≥ 15 Neonates Produced per Surviving 
Female in the Controls in First 3 Broods: 
 

Acceptable (19.4 Neonates) 

≥ 60% of Controls Produced ≥ 3 Broods:   Acceptable (100% of controls) 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032234 Sources:  EDL1 L2713601-1  
 

Test Results 
   

    Concentrations (% Volume) 

Endpoints Rep Control 0.14 0.41 1.23 3.70 11.11 33.33 100.0 

Survival Data                    
Mean % Mortality 

  
                  
0 0 20 10 0 0 0 0 

Reproduction Data 1 18 18 8 3 7 15 12 17 
Number of Neonates per 

Replicate in First 3 
Broods or Less 

2 24 16 8 7 7 16 6 3 
3 20 21 0 16 14 4 16 16 
4 20 13 14 16 18 20 8 8 
5 22 20 19 16 20 10 34 18 
6 19 20 13 24 10 11 13 0 
7 21 10 2 22 25 8 2 6 
8 11 18 12 11 22 19 0 10 

  9 18 13 17 20 13 18 15 19 
  10 21 19 16 11 15 16 11 9 

Total Number of Live 
Neonates in First 3 

Broods or Less 

  
194 168 109 146 151 137 117 106 

% Effect (+ or -)   0.0 -13.4 -43.8 -24.7 -22.2 -29.4 -39.7 -45.4 

Mean Number of Live 
Neonates in First 3 

Broods or Less 

  
19.4 16.8 10.9 14.6 15.1 13.7 11.7 10.6 

SD   3.5 3.7 6.3 6.6 6.2 5.2 9.5 6.6 
 SD = Standard Deviation 

Method of Analysis 
  
 LC50 and IC25: 
 

Tidepool Scientific Software. ©2019. Comprehensive Environmental Toxicity 
Information System – CETIS v1.9.6.7. 

Page 4 of 5 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032234 Sources:  EDL1 L2713601-1  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
3-Brood LC50 
(Confidence Interval)2 

 
>100% Volume 
(Not Applicable) 

 

 
No dose response 

Reproduction 
3-Brood IC25 
(Confidence Interval)2 

 
0.32% Volume 

(0.13; 44.36% Volume) 

 
Non-linear regression models didn’t 

produce reasonable IC25 value 
Linear Interpolation (ICPIN) 

 1 - Results relate only to the sample tested.     
 2 - Empirical 95% Confidence Interval  
    
 
 

 

 

 

 

3-Brood Reference Toxicant Results 

 
Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 02-Jun-2022 Reference Batch #: Zn2102 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

3-Brood LC50 (95% Confidence Limits):   0.15 mg/L (  0.12 mg/L; 0.19 mg/L) 

Historic Geometric Mean LC50:         0.08 mg/L ( 0.03 mg/L; 0.27 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 

 
Page 5 of 5 

Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:       Yes, Grubb’s test indicated an outlier 
(33.33% v/v concentration; rep. 5).  No reason to remove it.  Statistics include all data. 
 
Any Transformation of Data Required:   No 



CERIODAPHNIA DUBIA BIOASSAY SUMMARY SHEET

6Du* r SampleClient hLS - Tb Sample Name

Conditi r Test Vali dity

Control Mortality is< 2Q%',

> 6 Controls Produced > 3 Broods:

An Average of > 15 Neonates produced per
Surviving Females in the Controls:

Summarv of Test Results

Pre-aeration Yo Reason

SURVIVAL

3-brood LC50

95% Confidence lnterva12

REPRODUGTION

3-brood lC25

95% Confidence lnterval2

= Results relate only to sample tested
= Estimated uncertainty
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2
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Concentration(s) & Rep(s): \tb7t ,ry ;
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Date

Date

2v 06 22:Analysis Completed: lnitials

Results Verified: lnitials
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ta lnitial Sam easureme ': Befo re Preparation and Use in To icitv Te'

Concentration:100% Sample Name: 6;x=-1 LGR)-K))- ) sampte *: Y1=O Oeaaeg

Day Date

g:p-a

lnitial Measurements Meters / Probes
Used Pre-aeration

) pail
Sub-

Sampled

o
G

Temp
('c)

pH D.O.
(ms/L)

Cond
(pmhos)

o
o o.

TIc
oo

yes/no Rate
(bubbles/min),

ouratioi-
(min)

0
lO'Ok) ?s .t\ tr.D 8.'r lSt l e /,{ ''/sr

tls
hca <1 00 <20 1 uuu

1 \\ "t)-L ?.i qt Izi"o 6t1 lQtI slr y.t s1 00 <20 1 g
2 a LqL 1? rf lLzq btq thl"lg s/c Vo s1 00 <20 /

I U
3 \v ?3.2 I.? lo.6 li3,t 6lq ft/sa s/o U

lL5
s1 00 <20 2 J<K

4 \+ 21 " 1.8 I o.rt t7 63 Ll, ,t/&t sl(
9t -l

<1 00 <20 2 So

5 \5 tS ,< -1 + 10.1 tb"Pl UK wiflb slL V9 <1 00 <20 3 5
6 \le 1,5.q ?. s tr.g tzss 6 l,t ti/es tla

fut <1 00 <20 3 FP
7 ft s1 00 <20 J

I fi s1 00 <20 J

Answer the following questions regarding sample treatment and test procedure:
Was sample filtered or settled and decanted?

Was sample pH or hardness adjusted?

Were alternate concentrations or dilution series used?

Was test fed 100ptl of YCT anO t OO)t of p. subcapitata daity?

Were there any other method variations, deviations, or exclusions
from method?

Was there anything unusual about the test, any problems
encountered, or any remedial measures taken?

Yes/@ tf yes, staie mesh size:

Y

es/lSO
v.1

es/N(-/

lf yes, describe further:

lf yes, describe further:

lf no, describe further:

lf yes, describe further:

lf yes, describe further:

d.]ruo
V"@

ves@
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Concentra

ceriodaphnia duhia 3-Brood survi-ar and Reproduction Toxicity Test
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Concentri ) -vV
ceriodaphnia dubia 3-Brood survi-al and Reproduction Toxicity Test
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Ceriodaphnia duhia 3-Brood Su-i,,tt and Reproduction Toxicity Test
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ceriodaphnia dubia 3-Brood survi',al and Reproduction Toxicity Test
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Sam Name L?"t3ool-) Sam #:

Date
Final Variables

tr\-
Meter/Probe

lt
o:oc pH D.O.

(ms/L)
D.O. / oc pH

lnitial Variables Meter/Probe
(s
o

ir{ lfi,Io
oc pH

D.O.
(ms/L)

Cond
(umhos) D.O. / "C pH Cond

o
(6

0 lo.Dt-)
1 t\
2 ra
3 t3

4 )g
5 b
6 \ro

7 l}

Neonates Per Replicate % Mortality / dayGo Date
1 2 3 4 5 6 7 I 9 10

Total
Vial Total

ng Atypical /
day

at

(! Recheck
for neos

= initials

0

1 t\ c
2 fa

C] o <) C)
3 n o o O O o o +
4

=
d

5 tr c C) T
b Ito

1 o a-
7 R
I D
. Total
Neonates a \, r) a la Notes: " = > 4th brood (not counted)

BINDER\5- dubia 3-Brood Survival and Reproduction Toxicity Test July 2



ceriodaphnia dubia 3-Brood survh,al and Reproduction Toxicity Test
Concentra Q3 I . ,/\,,/ Sam e Name: L??t3ool-) Sa e#:

Date
Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.O. / oc
pH

o
.o2
C

t?"+ t-o (? 6t\ te/ffi (t
L\.r l.r "e

bh r?/11 6
7t. o 1.1 A.z t/q t31& & 5o

el rq b+ bq tetlb a
L,l.I 8. I Lt 6/q 31&3 So

L,l.s 8.2 1.2 6& ,3 /aa kr
Zr. v 8. t 6.t 6/t r>4a /?

-a--/\
lnitial Variables Meter/Probe

(s
o

"r,.{ TJa "c pH
D.O-

(ms/L)
Cond

(umhos) D.o_ / oc pH Cond

o
.g
=tr

0 tO.Uo >s." G,\ g.o 136 0 6 ttI
(3/ss 4u tuL

1 \\ 6-L t-L 11 (\eo LI\ te /-tL vlL (-)

2 i? tc.) oj x"< (1,5( tt\ tlt# slt k
a t3 ?.i 7 E -o 8.1 l16s 6/ tt t)/8v 9/e 6{.
4 lg Z{.q 1,q 8.2 t3f o 6t r( t3/tg s1e !o
5 5 1r5.? 8.o 8.r rc64 blv te /as 5/o k{,
b \r: 2s.t: "T.b ?J.3 \ L69

6
\ r)

66 )
6 \,6

7 l}

Neonates Per Replicate
% Mortality / dayoo Date

1 2 4 5 6 7 oo 9 10
Total

Vial
nn ng

Total
Atypical /

day

o
(!
'i

Recheck
for neos
= initials

0

1 t\ O o o o
2 ra C) \J c) () r-
3 t1
4 d D
5 o D o
6 Ito 12 \ q V-
7 H 0 6pt'I D

Total
Neonates l? 3 Iro 1 o I3 q lo Notes: * = > 4th brood (not counted)

Bl NDER\15- Ceriodap h n ia dubia\Ceriodaphnia dubia 3-Brood Survival and Reprodu ction Toxicity Test J uly



Ceriodaphnia dubia Neonate Origin
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

METHOD:  Environment Canada “Biological Test Method: Growth Inhibition Test Using a 
Freshwater Alga”, Second Edition, Environmental Protection Series, Ottawa, ON. Report EPS 
1/RM/25, March 2007.  Nautilus Test Method PS-GI-R1.14. 

 
Test Material 
 

Client Name/Location:   ALS Environmental, Thunder Bay, ON 
 
Sample #: 
 

8730-0032234 Sample Name: EDL1 L2713601-1  

Sample Method: 
 

Grab Collected by: Not available 

Date/Time Collected: 
 

June 8, 2022; 08:10 Arrival Temp.: 17.5°C 

Date/Time Received: 
 

June 10, 2022; 11:10 Sample Description: Clear, light green 

Sample Point Description:    Other 
 

Sample Type: Effluent 

Transportation: 
 

Road  

Storage: 
 

None 

Container: 
 

Polyethylene pails lined with polyethylene bags 

 
Test Organisms 
 

Species (Strain #): 
 

Raphidocelis subcapitata (CPCC # 37) 

Source: 
 

Nautilus Plant Culture Unit (from CPCC) 

Culture Temp.: 
 

24 ± 2 °C 

Test Culture Number: 
 

G4(l)a 

Culture Age at Test Start: 
 

4 days old 

Cell Density in the Microplate Wells at the Start of the Test:     10,568.18 cells/ml   
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032234 Sample Name: EDL1 L2713601-1  
 

Test Conditions 
 

Date/Time Test Start: 
 

June 11, 2022; 10:35 T=0 Control pH: 6.9 

Date/Time Test End: 
 

June 14, 2022; 09:30 
- 12:15 

T=72 Control pH: 6.9 

Sample pH Before Dilution: 
 

7.6 pH Adjustment: None  

Test Duration: 
 

72 hours   

Mean Test Temperature (±Standard Deviation): 
 

25.4 (±0.1)°C 

Pre-Aeration of Sample: 
 

None  

Procedure for Sample 
Filtration: 
 

50-ml subsample filtered through preconditioned 0.45-
ųm pore diameter membrane 

Type and Source of Control/Dilution Water:  Millipore 
 
Type and Quantity of Chemicals Added to Control/Dilution Water:  None 
 
Metal Mining Effluent Nutrient Spike Used:  Yes 
 
Type and Quantity of 
Chemicals Added to Each 
Well as Nutrient Spike: 

Macronutrient 
NaNO3 
MgCl2 6H2O 
CaCl2 2H2O 
MgSO4 7H2O 
K2HPO4 
NaHCO3 

mg/l 
15.94  
6.25 
2.76 
9.19 
0.65 
9.38 

Micronutrient 
H3BO3 
MnCl2 4H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 
Na2MoO4 2H2O 
FeCl3 6H2O 
Na2EDTA 2H2O 

ųg/l 
115.95 
259.76 
2.05 
0.89 
0.008 
4.54 
100 
46.9 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032234 Sample Name: EDL1 L2713601-1  

 
Test Conditions - continued 
 

Enumeration Technique: 
 

Neubauer Haemacytometer 

Test Vessel: 
 

96-Well U-bottomed Polystyrene Microplate 

Concentration of Test 
Solutions: 
 

90.91%; 30.30%; 10.10%; 3.37%; 1.12%; 0.374%; 0.125%; 
0.042%; 0.014%; 0.005%; control 

# Replicates/Concentration: 4 reps started; 3 reps counted of test solutions 
10 control reps started, 2 used for pH measurement 

 
Design if Specialized Procedure:                       Not applicable 

Method Deviations or Unusual Occurrences:   None 
 

 
Conditions for Test Validity 
 

Algal cells in the controls increase by a factor of >16 times: 
 

Acceptable (31.5 times) 

pH in controls did not vary by more than 1.5 units: 
 

Acceptable (0 units) 

C V for cell yields is < 20% within the control wells: 
 

Acceptable (9.4%) 

No inhibitory trend detected across the control wells: 
 

Acceptable (no significant trend) 

Test Results 
 

Control 72-Hour Growth Data - Cell Yield1 (cells/ml) 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Mean CV2 

309,432 351,932 296,932 309,432 331,932 336,932 396,932 329,432 332,869 9.4 

 1 Cell yield = measured algal cell concentration - initial algal cell concentration 
 2 CV = Coefficient of Variation = (100 x standard deviation / mean) 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032234 Sample Name: EDL1 L2713601-1  
 

Test Results - continued 
 

Test Concentrations 72-Hour Growth Data - Cell Yield1 (cells/ml) 

REP Concentration 

 90.91% 30.30% 10.10% 3.37% 1.12% 

1 521,932 1,106,932 1,066,932 686,932 259,432 

2 594,432 1,196,932 1,036,932 701,932 259,432 

3 584,432 1,199,432 969,432 554,432 294,432 

Mean Cell Yield 566,932 1,167,765 1,024,432 647,765 271,098 

Coefficient Variation2 7 5 5 13 7 
REP Concentration 

 0.374% 0.125% 0.042% 0.014% 0.005% 

1 354,432 334,432    

2 301,932 344,432    

3 299,432 271,932    

Mean Cell Yield 318,598 316,932    

Coefficient Variation2 10 12    
 1      Cell yield = measured algal cell concentration - initial algal cell concentration  
 2      Coefficient of Variation = (100 x standard deviation / mean) 

Mean cell yield for concentrations with significant growth stimulation are shaded.  Growth stimulation is 
determined by statistical comparison with control cell yield by pairwise comparison using Dunnett’s Test. 

 
Statistical Analysis 
 

Statistic Result1 Method of Calculation 
IC25 (95% CI)2 for Cell Yield >90.91% Volume3 

(Not applicable) 
Linear Interpolation (ICPIN) 

No nonlinear regression models fit 
Test for Trend in Controls no trend Mann-Kendall 

1 - Results relate only to the sample tested.  
2 - Empirical 95% Confidence Interval for the Bootstrap Estimate 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032234 Sample Name:  EDL1 L2713601-1  

Method of Analysis 
 

IC25 and Pairwise Comparison: Tidepool Scientific Software, 2001-2007 
Comprehensive Environmental Toxicity, 
Information System - CETIS v1.8.1.2. 
 

Mann-Kendall: “Selenastrum Trend Test 2” Excel Program by  
B. Zadlijk 

 
Weighting Techniques Applied to the Data:   None  
  
Outliers and Justification for Their Removal:   None 
 
Statistic Transformation of Data that Was Required:   None 
 

Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:       Yes 

Test Method Deviation:    None 

Reference Chemical: Phenol        P2209 Date Test Initiated: 17-Jun-2022 

Method of Analysis: Linear Interpolation (ICPIN) Algae Lot #: G4(l)a 

72-hour IC25 (95% Confidence Limits): 67.48 mg/L (48.16 mg/L; 83.28 mg/L) 

Historic Geometric Mean IC25: 51.76 mg/L (23.79 mg/L; 112.61 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations)  
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Nautilus Environmental Gompany lnc.
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Concentration of lnoculum

1- 'LTl \6o- 1

aLl

@*
@rsry
@q

Sampl

of acceptable

of acceptable

of acceptable

ffi30'CIrgzz 9\

(times)

n0 Yv.trol

(cells/mL)

(cells/mL

e#

3t5
q.q

Algae and Nutrient spike ll(" Lsv

Used @*o (Circle one)

Algae on )

Used: Yes/No

Cell density in the microplate wellsat the start of the test

(Circle one)

lo 561 It (cells/mL)

rt/ LTI ot luAnalysis Completed

Results Verified:

lnitials

lnitials

Date:

Date:

Y:\Masters\MASTERS BINDER\15, Raphidocelis subcapitata\Raphidocelis subcapitata Eioassay Summary Sheet R

'\&bk*
2022.docx



Raphidoce/ls su
Nautilus Environmental Company lnc

bcapitata (aka Pseudokirchneriella subeapitata)
72-Hour Growth lnhibition Test

Page 1 of 2
Material

o

Notes

t\

* For reference test.
Notes: 1.,[t-t/4 fs\p

record pH of top concentration before use for series dilutions

ita

Date/Time Collected: CIt

Transportation

Collection Point Description

06Date/Time Received: (O ,?,L ll'-to
-lo06 'l/L

Collection Method

Sample # bo b LL12

Storage: q \L
n Chemical n Other:

Sample Type:
Effluent

Sample Description UJ,a" /4 + {//L

Arrival Temp. : (meter/probe) F'( "c ( 141 
)

Collected By: N 14
L z?tq IName

Client Name/Location

Health Criteria

Culture Age at Start of Test

Source

Species (clone #)

Axenic culture? (Circle one)o

nown-age culture, before its use
in
Any

tes
U n
t?

US ual appeara nce o
Y

treatm
Circle one

(must be 3 to 7 days otd)S o td

NautilLrs Plant Culture Unit (from CPCC), Test Culture # ( o.

Raphidocelis subcapitata, U of W Clone # CpCC 3Z

a
a

lnitial if Objective is Met

a-t
pH of raw sample
(after filtration).

Lights ON (lnitial) AM

pH adjustment: Y,@

Date / Time T Start: 0 L f
Started B

D:

PMV

pH of well D6 at T=0 n 6.ol

AM

Nn ??oY

AM AM

Lq
Da

PM
1

PM
2% plate rotation (lnitiat)

Min max Temps for Days 0 to 3 (Mean Tem p I Standard Deviation) t0t

Regular (For references and non-mining test)
NUT Lot #

Type of nutrient spike
(Circle one)

Metalmining
NUT Lot #

pH of well D7 atT=72 h 6 ?

Procedure for sample Filtration: Through preconditioned 0.4s gm membrane

ndDate / Time T
Finished B

YAn remedial measures taken?

ms encountered?An Y

Anything unusual about the test? YesiNO

We
from

re
m
thA

eth
re
od

n
^asf

v other method vana tion J or devta ti
Y

on

es/
Q yes, describe further:lf

Growth \A')

Condensation

Y:\ivlasters\MASTERS BINDER\15. Raphidocelis Subcapitata\Raphiclocelis SubcapitaraTesrBench Sheet RI.or,q*$b" 2022. Doc



Nautilus Environmental Company lne .

R a p h i d o ee/r's subca p i tata ( a ka P s e u do k i rc h n e r i e I I a s u b e ap itata)
7Z-Hour Growth lnhibition Test

Pa 2 2

Sample #: Tvoeb 2L 9 Sampre Name: U|L- I L 7 0

72-hour lC25
(95'/jAt.)3I

Method of Analysis

Reference Chemical
Batch #

61

Qt tri
L,g

81, , L8

Iq lN - LL'hLdr
,{nlu yo,{-a/1 ow

P l?,0
Phenol 6

g

Historic Geometric
Mean lC25
(e

Algae Lot #

Date test started

qt 1.6

23,v\ t tl? 6l

G k (/) o--

17 ob. 2t

Test for Statistically Sig n ificant
Growth Stimulation

Test for Outliers

72-hour lC25
(95% C.r )3

% vlv
For cell yield

lf calculated without outliers

7Z-hour lC25
(e5% c.t.)3

oh vlv
For cell yield

Statistic

tistically significant growth stimulation
^ tions:

'bo3qo g

\

co nce

\

n

(
w

tra

1
I

10. t0)

No tatistica lly significant growth stimulation

lf outliers present, indicate Concentration/Rep

No Outliers Present

7 qo Et I (rr tl-)
Resultl

wiliams'o'fl-tg)
Multiple CompmdF-Test

Clnitia

No growth stimulation in test, Analysis not compleied

Grubbs' Test for Residual
Outlier

-4
lnitial U

lW lt( - A"tot*t
) hl1,./ 

[?c /ou[ r

N o te'ch

"imK'\,
il/O4

Method of Calculation2

Weighting techniques apptied to the data?

Any outliers and justification for their removal?
Y:\Masters\IvIASTERS BINDER\l 5. Raphidocelis subcapitata\Raphidocelis

1)Results relate only to the sample tested.
2) Tidepool scientific software @200.1-2007. comprehensive Environmental Toxicity lnformation system - cETls v. 1.9.6.73) Empirical 95% Confidence lnterval

vesr@

Yes/M6')
Subcapita#est Bench Sheer R 1.0 i"4S-:0" Doc



Nautilus Environmental Company Inc.
Raphidocelis s ubcapitata (uka ps ueclokirchneriellu s ubcopitata)

7?-Haur Growth Inhibition Tesf _ Continued

Sarnple Nanre: e?U I

1t6 Zeo

72-Houn uantitative Observations of Controls
Sarlple Nunrber: 4c <o3z29q DareTestStarr: )l " 06. Zt

Cell coLrnt per

0.1 pLI or
0.004 pLl wett# W werr # 93 well # Dh well# Df well# D8 well# Dol wett * DJa weil # Dl/

I 9\ t42- 1L 77 1q Z+ L1l 3t
2

LT 4o 2t Co>) sq ?T \+ 3t
1
-) 33 \1- 9t 7+ 2f 71 3+ 2q
4 L3 ,t 3L L1 ( Z3 31 3t kr
5

Irritials V a a -7U 0 6 g o

Cell increase fbr controls: 3r Controls are invalid iIcell increase is < l6
Coefficient of variation among controls: Controls are invalicl if coefficient of variation is > 20
Result of Maln-Kendall test i.or tend: lsContro are valn id f tlrere S t tren d detected the Mann-by Kendall test

Y:\Masters\MASTERS BINDER\15. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet controls R1.0 .lanuav\q@oc



Page of

R.rap k irlo c e I is s ub c op it at a (ak a Fs e usdo kirc k n e r i e I la s wb c ap it at a)
Growtla trnhibition Test 72-E{our Quantitative Observations of T'est Concentrations

Sarnple Name: WU \ Sample Number: t1L,>ooLL2'9\Date Test Srarr: tl - 0 6 .?4-

Y:\Masters\MASTERS BINDER\15. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet Februa ry 2021,ht.?.ito"
,,. 

_..1,i,, I

Initials

5

4

a)

2

Cell count per

0.1 iLl oL 0.004 LLI

TlreoreticalTest Coneentration: lD Otl I d,t Actual Test Conceutration : 1o 1l f . u(t

6

6t
uq

q\
utQ

weu # 
'?)L

l1

t6
(L
6T

q+
wett # CL

o

63

6g

qq
69

werr# FL Well#

c

Average % Inhibition (-ve
number: enhancenrent)

-lD.LiT

Coefficient of Variation of
Cell Yield

1

Average Cell Yield
(tStandard Deviation)
q6L qtL (r 9'ttqr,

Initials

5

4

3

2

Cell count per
or 0.004

c

3It

(

th
lVell # 3

lt3
t9t
II

l?.o

Well # 8

6

ltq
t&
ILL

s6
lVell # tr Well #

z
U

Average % Inhibition (-ve
number = enhancemeut)

- ZSr) 8 lY

Coefficient of Variation of
Cell Yield I

Average Cell Yield
(+Standald Deviation)

tt|llts 1t sz6

\3 \9 f ,t,t 9o " b9-/. vt',tTheoretical Test Concentratiorr Actual Test Concentration:

Initials

5

4

3

)

0,1 or 0.004

Cell count per

6

ial
6

I

t

Well#
,?

e

t/l
3

t09

weII# C

-

c
Irc

Iq
rl!

well# 7Q Well#

te

Average % Inhibition (-ve
nlrmber : enhancement)

-7.o1 TY

Coefficient of Variation of
CellYield

,

Average Cell Yield
(+Standard Deviation)

lozqt bL ft Wq

ll ll'/.v(/ ActualTestConcenrrarion; /tf . lOl /.vl,tTheoretical Test Concentration



Page of

R.ttp kidocelis s ubcapitatu (aka Fse wt{okirckrseriell.{E s tsbcopitat@
Growth trnhibition Test 72-F{our Quantitative Observatiosis of T'est Concerutrations

Sarnple Name: WU \ Sanrple Numbel: tlbdOO9LTg\Dare Test Staft: tl ^ 0 6 ,aL

Y:\Masters\MASTERS BINDER\15. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet Februa ry 2021,ftt.?.do"
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Initials

5

4

3

2

0 oL 0.004

Cell count per

c

"{

+
5

Well#

+€
T
5q

Well# CK

c

59

6E
t;

.tr'
lVell# t-b lVell#

0

Average % Inhibition (-ve
ultmber : errhancement)

-qh 6oo

Coefficient of Variation of
CellYield

t3

Average CellYield
(+Standard Deviation)

61,+16s {r f l/

Tlreoretical Test Concentrarion: 3 . lg! 'l . ut/ Actual Test Concentlation: 'A. Ln '1, ul"

Initials

5

4

3

2

Cell count per'
0.1 or 4

6

o

L\
L

Well # be

o

7T
L3

7I
L I

Well # CO

L

l" /l
)

L

Z(
*"u* Ff, Well #

c

Average % Inhibition (-ve
number = enhancemeut)

It 55?

Coefficient of Variation of
Cell Yield

+

Average Cell Yield
(+Standard Deviation)

Z'}l oqf [J

Theoretical rest conce'tration: I .LL.S ' 
I . v t/ Actual rest concentration | . tAZ 

'1. ut,t

Initials

5

4

3

2

0,1 or 0,004

Cell count per

b

-lu
\6
?. 1

qq
w"r t ILI

6

3o
9 o

Lto
Well # C

c

'Ll
3(
TI
1L

wel * F7 Well#

o

Average % Inhibition (-ve
uumber: enhancement)q. Li+

Coefficient of Variation of
CellYield

/o

Average Cell Yield
(+Standard Deviation)

Lrt slt J 3to

D L1 ftlut' Actual Test Concenrrarion: O 97q'f . ,ftt
Theoretical Test Concentration :



Page of

Rapkitlocelis s ubcopitata (aka Fseasdokiralereeriell& s Esb capituta)
Growth [nhibition Test 72-F{our Quantitative Observations of T'est Concentratio

Sarnple Name: WL \ Sample Number: tlLlOOLn9\Date Test Srarr: tl - A 6 .?4
ns

Initials

5

4

3

2

0.1 or 0.004

Cell count per

6

rl
6

9t"

2

Weli#

tJ

\ b

z3
Well#

23

11AC

o
5

werl# F6 Well#

Average % Inhibition (-ve
number: enhancement)

4+u

Coefficient of Variation of
CellYield 

rc_

Average CellYield
(+Standard Deviation)

lltqhl ( t 31zt

Theoretical Test Concentration: 0 t9l l, ,,,U AcrualTest Concentration: D .lX\ '/. u/r'

Initials

5

4

1
J

)

0.1 or 0,004
Cell count per'

Well # Well # Well # Well #

Average % Inhibition (-ve
number = enhancement)

Coefficient of Variation of
CellYield

Average Cell Yield
(+Starrdald Dev iation)

Th eoretical Test Concentration Actual Test Concentratiorr

Initials

5

4

3

2

0,1 or 0,004

Cell count per
Well # Well # Well# Well#

Average % Inhibition (-ve
number: enhancement)

Coefficient of Variation of
CellYield

Average Cell Yield
(+Standard Deviation)

Theoretical Test Concentration Actual Test Concentration

Y;\Masters\MASTERS BINDER\15. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet Februa ry 2021,ht.?.0o"
\ .. :,:.. {



Samole Name EDL.1 Samole # 873:0-4032234 Date test start 11.06.22
Calculate initial algal cell concentration

Concentration of innocculum (cells/ml)
Volume of algae addition (uL)

Cells added to each test well
Cells/ml in well at T=0

enter control data
D2 D3 D4

309432 351932
Mean cell yield for the control = Rc
Rc 332869

116250
20

2325
10568.1 818

D8

296932 309432 331932
Standard deviation
sD 31365.8567

30.303

1 1 06932
1167765

52698
5

Use last count algae/nutrient milture or algae only
Algae/nutrient mixture = 20u1, algae only 1oul
Cell yield (must be >16 times in controls)

31.497312

D'11

% inhibition summary
Concentrati, Average % inhibition

0.005
0.014
0.042
0.125
0.374
1j22
J JO/

10.'t01
30.303
90.910

3.704
3.367

D5 D9 D10
34 42 g2 27 45 37 4a 32

28,0 40.0 28.0 33.0 34.0 37 0 47.0 32.0
33 3 _2,0 31.0 27,0 250 34.0 37.0 34.0

33,0 31 .0 32.0 41 .0 33.0 31.0 38.0 38.0

total cells 128 145 123 128 137 139 163 136

cells/ul 320 362.5 307.5 320 342.5 347.5 407.5 340

cells/ml 320000 362500 307500 320000 342500 347500 407500 340000

Cell yield = measured concentration - initial algal cell concentration

4.788
4.287

1 8.557
-94.600

-207.758
-250.81 8

-70.317
336932 396932 329432

coefficient of variation
CV 9.4228741 Must be <20

11 .111
enter test data
nominal conc 1 00.000

90.910

cells/ul
cells/ml
Cell yield = measured concentration - initial algal cell

521932 594432
566932

39291
7

1122
c6B6 F6

26
29.0
23.0
30.0

29
2S.0
23.0
27.O

27.O
43.0
24.4

'I IS6932 1199432
Mean Yield
STD Yield
CV Yield

56
77.O
71.O
75.0

79
55.O
76,0
75.0

41

F5
6149

54.0
49.0
61.0

F2 
I

631

4e.ol
63.01
63.01

B3
114

101 .0
1 19.0
1 13.0

i-20
119.0
131.0
1 13.0

F3 
I

'1361

p2.ol

t?l sl

B4
1oi

134.0
g5.o

't00.0

c4
109

109.0
84.0

117.0

F482

620
66.0

1i4
84.0

47
67.0

104.0
90.0

108
270

270000

108
270

270000

122
305

305000

zlo
565

565000

279
697.5

697500

245
712.5

712500

213
532.5

532500
605

2381

sgsl
sgsoool

447
1117.5

1117500

483
1207.5

1207500

4A4l
rztol

r zr ooool

431
1077.5

'1077500

419
1047.5

1 047500

392
980

980000605000

686932
647765

81176
13

701932 554432 259432
271098

20207
7

259432 2944321 066932
1024432

49937

1036932 969432

fo( 3.367Vo -94.600 lor 1.122o/o 18.557for 90.910%, -70.317 758for 30.303o1 -250.818

Average % stimulation
lfor 90.910%, 70.317 for 30.303% 250.818 for 1O.101o/, 207.758 for 3.367Yo 94.600 lot 1 1220/. -18 557

P:\Data\Tox Data Calcs\PS tests\2o22\8730-003\8730-0032234.xlsxsheetl
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0.412 0.137
o.125

0.015 0.005
0.042

40
30.0
30.0
,25;,".A

146
365

365000
312.5

31 2500

301 932

310
31 0000

354432
31 8598

31 058
10

50

0

o
o_w

=

=1oo)
9rsoo
bis*o
.L

-250

-300

Log Concentration

810 10

0
0

0

0
0
0

0
0
0

0
0

0

0
0

0
0
0

0
0

n

0
U

0
0
0

138
345

345000

113
282.5

282500

-10568 -10568 -10568
1 0568

0
0

334432 344432 271932
31 6932

39291
12

-1 0568
-1 0568

0

0

-10568 -10568 -1 0568
-1 0568

0

-10568 -10568

fot O 014o/^ 1O3 175 for 0.005o/o 103.175for o.125o/o 4.788 fot 0.042o 103.175

lor O.374o/o -4.287 lot 0.125% 4.7a8 fotO.O42% -103.175 tor o 014o/o -1O3.175 for 0.005% -103.'175

P:\Data\Tox Data Calcs\PS tests\2022\8730-003\8730-0032234.xlsxsheet1
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Certificate of Analysis 

CHRONIC TOXICITY BIOASSAY REPORT 
Lemna minor 7-Day Growth Inhibition Test 

CLIENT: 
ALS Environmental, 1081 Barton Street, Thunder Bay, ON P7B 5N3 
TEST RESULTS: 

Sample 
 Name 

Sample 
Number 

Date  
Collected 

 

Date 
Received 

 

Date 
Tested 

 

Frond Number 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Dry weight 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Method 
Deviations 

EDL1 
L2713601-1  

8730-0032234 June 8, 
2022 

June 10, 
2022 

June 10, 
2022 

39.99% Volume 
(28.36; 71.02% Volume) 

0.27% Volume 
(Not applicable) 

No 

1. Results relate only to the sample tested.  
2. Highest concentration tested, based on test method 
 

TEST PROTOCOLS: 
 

Environment Canada, “Biological Test Method: Test for Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna 
minor”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/37, Second Edition, January 2007. (Nautilus Test 
Method LM-GI-R5.14) 

REFERENCE/HEALTH DATA: 
 

Reference test conducted under the same experimental conditions with same species, clone, and test medium as test:  Yes 
Test Method Deviations:  None 

Lemna minor 

Date Reference Test Initiated:        03-Jun-2022 Reference Chemical: KCl 
Frond Increase IC25: 2.71 g/L 95% Confidence Limits: 2.21; 3.19 g/L 
Historic Geometric Mean IC25: 2.24 g/L Historic Warning Limits (± 2 Standard Deviations): 1.50; 3.34 g/L 

TEST-SPECIFIC INFORMATION: 
 
 
 
 
 
 
 
 

TEST RESULTS APPROVED BY: 
 
Date:  June 30, 2022 

   Carol D’Andrea 
Laboratory Supervisor 

 

Type and Quantity of Chemicals 
Added to Control/Dilution 
Water and to Test Sample 
Before Start of Test: 

Substance 
NaNO3 
NaHCO3 
K2HPO4 
KCl 
 

mg/l 
255  
150 
10.4 
10.1 
 

Substance 
CaCl2 2H2O 
MgCl2 6H2O 
FeCl3 6H2O 
MgSO4 7H2O 

mg/l  
44.1 
121.7 
1.6 
147 

Substance 
H3BO3 
Na2MoO4 
2H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 

mg/l 
1.86 
0.0726 
0.00003 
0.00001 
0.00001 

Test Vessel Size, Shape, Material:                  300-ml cylindrical glass tumblers 
Design and Description if Specialized Procedure:                None 



Lemna
Nautilus Environmental Company lnc.

minorT-Day Growth lnhibition Test Bench Sheet

Test Material

Test O ntsms

Test Gonditions and Procedures

Page 1 of 3

Transpodation l/

Collection Point Description: O\AL.1

Date/Time Received lo I' ot
Date/Time Collected: [1
Collection Method GtuL
Sample # T zLz
Client Name/Location kLS * ThoL hot L{ 'hqr,t

)Ll x:L 8"-ro
'l,L ll'-ro

\vzStorage:

Sample Type
uent r Chemical n Other:

Sample Description

Arrival Tem rature (meter/probe): 0 (.C t tl.t
Collected By

Sample Name: L ?Lo .

Health Criteria

Culture Medium

Culture Age at Start of Test:

Source

Species (clone #)

Axenic culture? YCilno
Heglth test fronds increase > 8-fold ih-Z Oays

) fronds at slafi in each health test
W- in HT 1 , 'bl 

in HT 2, q in HT 3 at finis h

Any unusual appearance or treatment of test culture before use
in test?

Modified Hoagland's E+ medium, Lot # fn I'ILO I

ours in fresh test solutiond avS old accl tmated
mAP

Ngutilus Plant Culture Unit (from CPCC , # 49Q)r'l

Lemna minor L. (8434)

b

[t,

.4
a

o
6,

6
6

lnitial if Objective is Met

Alagae Present: Yes l{6fvisual inspection)

Anything unusual about the test? Ves / l(/

Any remedial measures taken? Yes / @

Any problems encountered? Yes / (Q

Test Volume and Depth

Were there any other method
deviations from methods?

variations or
yes / (5)

WunL

Date / Time Test Start: lO .Ob
Starled BV.6t

'LL 16 -otr

Randomization Template: b

lf yes, describe further:

Number of Reps

$71$rernrooe)
Sample p

,L
H Before Dilution

Receivin water Itered th h-0.2 with additional APHA contro
Type and Source of C

circle one
repared with deionized municipalwater) orl/ Dilution Water:

pH Adjustment hola-

J-t_yes, Wqs sample filtered though -1Um fiber filter: Y / N

Pre-Aeration of Sample: Time:
lassand aMethod: Filtered air is dis nsed throu airline tubi

bubbles / minute,m tn utes Rate
Test Static Static Renewal ctno ren ne

Dale lTime Test End: l\ ,06.
Finished Ay:6

"LL d - 'LS

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet R1.0 Janu",r@no"



Nautilus Environmental Company lnc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet Page 2 of 3

sampre #, Y\bOn,onL gq Sample Name: 6>l
Test Variables, Observations, and Measurements
Dail Tem ratures of a ntative H Medium and Gontrol Test Vessel

Measurements of Hin ntative Hi h Medium Low and Control Test Vessels at Test Start & End

Conductivity Reading of Representative Test Goncentrations and Control Test Vessel at Test Start -
Gorrected To 25oG. For Reference Test Onl

Measurement of Li ht at Least Once Durin the Test

Any changes in appearance of test solution during preparation or during the No

h

lf yes, describe further

Reference Data

[Ylnpb

meter/probe

lnitials

High

Medium

Low

Control

Temp. Range
25t.20C

r?,{o

5t
6
U-rl

t'\.o
,\oDay 0

l4Ll

5/
1,9 ,t

I,S .l
Le
'16 ,\

Day 1

)l
L1

Hn
7'r't
2'l s
u1.6

Day 2

(r
\f
Li\
L'L
L'.L
,15 z
Day 3

qq
w
lA.\
x\ ,y
Lcg
L{ ,

Day 4

hL1

6/
16.7
I,h,T
L6.+

Lq"+

Day 5

1r

c:
a5.1-

Ll.v
L5 (-
15.t

Day 6

Mean Test Temperature (average of 24h high / low temperatures): Lg .\ L O. Z oC

qq
5
L9'l
("{
79.t
L3,l
Day 7

Day 7

Day 0

\-C
Control
1.b

Control

q.g
Low
+-1
Low

q'fMedium
x.u

Medium
{.
Hish

Hiqh

fr
lnitials
w

lnitials

t1'l$Q

pH meter/probe
{rlvd
pH meter/probe

(pmohs)

Day 0 Control glL glL glL glL glL lnitials
Conductivity
meter/probe

Ctvr\a 5r*o gD bo €560
t15% Variation of Mean: {4 q t L- q99h

trQ so

Light Measurement: 5 points (light metre #): lL

Photoperiod: Continuous Lumination Date (day of rest): Iq IAbIXL

e / Not Acceptable (circle one)

Mean Light Measurement: SZZI
lnitials 6

Acceptable Light Fluence Range: 4000 to 5600 lux

Lt )

Reference
Date

r?t
lc25
(o/L)

rond lncrease Dry Weights (circle one)

/ Lt ., ,"tq

95% C.l
(q/L)

7L\
Historic lC25

(q/L)

SD I )L'
Historic 95% C.l

(q/L)
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Page 3 of 3

Sample # 81bo poT 2-?t\ Sample Name: eqe I

Vali Criterion

Test Results Summ

SD = Standard Deviation, CV = Coefficient Variation
*= concentrations with significant stimulation are indicated by *. Growth stim

growth by pairwise comparison using Dunnett's or Williams' Multiple Com

Nautilus Environmental Company lnc.
minorT-Day GroMh lnhibition Test Bench Sheet

ulation is determined by statistical comparison with control
Test.

Lemna

Stimulation calculation completed Yes / applicable o stimulation) (Circle one)

Test End ints and Calculations:

1) Results relate only to the sample tested
2) Tidepool Scientific Software. 02000-20'19. Comprehensive EnvironmentalToxicity lnformation System CETISv 1.g.6.7
3) Empirical 95% Confidence lnterval
4) Outliers detected using Grubbs' Test for Residual Outlier

Weighting techniques applied to the data?

Any outliers and justification for their removal? (9*" wi(t4 v\

vesr(Q

(t-ut$ , o(il
/-

1\0,/ariJarv 2o22.docY--

The mean number of
fronds in the controls must
have increased to )Stimes
original number.

o 
tn1 'q1 c

9D T/
D

Number of Fronds in Control Vessels
(do not subtract 6 startinq fronds)

? ?,{

Mean Number of Fronds (Must be >48
for test to be valid)

ME-an %
Stimulation

Control
6trivxrt

- 16.1"4\

b(4t

-tl Lo

D?g

-Lq.#

0. 9+

-u q9

\

*zl t1

ot +

Number and Appearance of Fronds in Each Vessel at Day 0:
2 plants, 3 fronds each in each vessel, dark green and healthy

_LI ZZ

\i

-ZT IL
0 . 'c91

LI

* ?8 "81

??

-e( "

vlv

-\ 0o ^19 .71

0" ?q 0.9) \"1
We ht of Fronds in Each TreatmentMean % Stimulation for D

Stimulation
%

-1L.L\

??

9?

Mean % Stimulation of Fronds Number in Each Treatment:

Mean (SD) of increase in frond number in control at test end, CV t4L.s ( to) 2.L

Number and Appearance of Fronds in Each Vessel at Day 7: See Observation Sheets

lnitials

rc25 (95% C.t.)3
lf calculated without outlie/

tc25 (95% C.t.)3

lf calculated without outliera
rc25 (95% C.t

tc25 (95% C.t.)3

Statistic

tY lH7a.L

3g q1 (et ieia
Resultsl

0
W

ho
tuIt

n

lc{ w - h"ncal A'ht{/Fc
I t-

f't4.0OU /LIo t{\ -

Frond lncrease
Method of Calculatio
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Lemna minor tr Observations
w.,\ - l

Site:

Goncentration

Date Started
Date Ended:

Concentration: (/Ol" Irl>U Observations By; {?

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of
1q hq ao 5\ Number of qt q\ qq \L

Chlorosis
(loss of pigment) Y Y k k Chlorosis

(loss of pigment) Y V v v
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)
{ k k k

Necrosis
(localized dead tissue

on fronds, which
appears brown or

white)
X v V v

Yellow fronds ( X \< k Yellow fronds x Y V V
Abnormally
sized fronds X \( \< \( Abnormally

sized fronds ,//
n*dJh*

//
Ihnllb Y*^Gibbosity

(humped or
swollen

appearance)
\( X X k Gibbosity

(humped or
swollen

appearance)
Y V Y Y

Colony
Destruction
(single fronds)

\< k X v Colony
Destruction
(single fronds) V V V k

Root
Destruction \< \< K k Root

Destruction X X V Y
Loss of

Buoyancy
Y Y V Loss of

Buoyancy
Y V v v

Other
Observations

Other
Observations ww

GroMh Stimulation (Hormesis) at this conce ? Fronds. YES / NO
Weights: YES / N0N

on (Hormesis) at this concentration? Fronds: yES / t@
Weights: YES / d$q

Growth Stimulati

Client
Sample number: 81?o'noLZLZq

€-i --g/

t-
@

o
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o
LL
oc
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(g-
0)a
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LEGEND: X-not present {- affects < 25o/o of plants {{- affects 25-50% of plants {{{ - affects > s1o/o of plants



Lemna minor D Observations
tYlr\ - I

Site

Concentration:

o

Observati ons

Date Started:
Date Ended:Concentration: D . t9'(. tlu Observations Bv: {?

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of \o \1 3i 3t Number of ku q\ 3X 3?
Chlorosis

{loss of pigment) X k Y X Ghlorosis
(loss of pigment) Y Y x VNecrosis
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on fronds, which
appears brown or

white)

V k k X
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(localized dead tissue
on fronds, which
appears brown or

white)
X X k V
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Abnormally
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\//
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lv"olw
//

lrnoJ,U^
t//

Ia qil*
Abnormally
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(/ J/
5wa'{n
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fL"il/h /,/
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{single fronds) V X \< V

Colony
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(single fronds)

\( ( V V
Root

Destruction Y X )< \< Root
Destruction \< V Y

Loss of
Buoyancy Y Y ( Y Loss of

Buoyancy V Y V v
Other

Observations
aln

esis) at this concentration? Fronds: yES /

,/1p*
Growth Stimulation (Horm

hts: YES /

Other
Observations
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Lemna minor D Observations
Y1,\ - Date Started:

Site: Date Ended:Concentration: L - \ | . 'tl t-', Observations By: (? Concentration: Observatidns By: a
Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4
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E
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Root
Destruction k \< k Y Root

Destruction \( X \< ><
Loss of

Buoyancy
\. ( V \r Loss of

Buoyancy \( v V V
Other

Observations 04"* Other
Observations

u,Lf,tu
--_
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Lemna minor D Observations
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Date StartedSite:
Date Ended: LConcentration: Observations Concentration

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of W q( b\ kq
Number of er\ tS 2+ 3t

Chlorosis
(loss of pigment) K Y k V Chlorosis

(loss of pigment) X \. V v
Necrosis

(localized dead tissue
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appears brown or X X k k

Necrosis
{localized dead tissue
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Buoyancy V V Loss of
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Other
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Sample flbrrr€

Frond Data
Conc (real oh vlv)

Total Fronds 199 185 154 160 160 165 166 135

lncrease in Frond Number = Total# Fronds - 6 Starting Fronds

0.097 0.29 0.97 3.1 9.7 31 97

lnitialWeight (g)
Pan Only

Plant (mg) 3.60
3.91
4.36
3.70

Mean Dry Weight
SD Dry Weight
CV Dry Weight

EDL1L2713601-1 Date started 6l1v,z2
Number of fronds per rep at test start

2 plants, 3 fronds each =

0.097 0.29 0.97

Control
0

sample # 8730-0032234
Validity Criterion: Average of Fronds in Gontrols

49.8 (must be 248)
For Data Transfer to CETIS

97

3.030
0.2
8.2

dOghopsa

Control
0 3.1 9.7 31

Total lncrease
Mean lncrease
SD lncrease
CV lncrease

% Stimulation

Weiqht data
Conc (real %v/v)
FinalWeight (g)
Pan + Plant

3.893
0.3
8.7

3.252
0.2
4.9

2.663
0.3

10.8

2.738
0.4

15.7

2.727
0.2
8.0

3.068
o.2
5.3

3.063
0.1

3.5

-16.44 -31.60 -29.67 -29.93 -21.19 -21.32 -22.16

48
47
44
46

40
3B

38
38

42
41

38

39

36
43
43
3B

42
43
42
3B

42
41

39
44

33
3B

27
37

49
49
50
51

43
43
44
45

42
41

3B
40

34
32
32
32

36
35
32

33

30
37
37
32

36
37
36
32

36
35
33
3B

27
32
21

31

136

34.0
1.8

5.4

136

34.0
3.6

10.5

141
35.3
2.2
6.3

142
35.5

2.1

5.9

111
27.8

5.0
18.0

175
43.8

1.0
2.2

161
40.3

1.7
4.2

130
32.5

1.0
3.1

-8.00 -25.71 -22.29 -22.29 -19.43 -18.86 -36.57

# fronds total mass tare
430 1

2

3

4

0.82361
0.79212
0.81315
0.81377

0.82001
0.78821
0.80879
0.81007

43
44
45

1

2

3
4

0.80151
0.81211
0.79793
0.80141

o.79820
0.80866
0.79484
o.79825

0.1 42
41

3B

40
1

2

3

4

0.80842
0.80908
0.80999
0.80215

0.80570
0.80623
0.80715
0.79991

0.3 34
32

32

32
1

2

3

4

36 0.80727
35 0.80430
32 0.80278
33 0.79982

0.80430
0.80143
0.80068
0.79681

1

1

2
3
4

0.81510
0.81092
0.80989
0.80557

0.81254
0.80832
0.80685
0.80286

30
37
37
32

3.1

1

2

3
4

36 0.79973
37 0.80663
36 0.80229
32 0.81083

0.79666
0.80336
0.79923
0.80796

9.7

1

2

3
4

36 0.81259
35 0.80856
33 0.81406
38 0.80256

0.80938
0.80550
0.81 1 10

0.79954

31

1

2

3
4

0.80301
0.80901
0.80946
0.81665

0.80022
0.80591
0.80658
0.81330

27
32
21

31

97

0.82361
0.79212
0.81315
o.81377

0.80151
0.81211
0.79793
0.80141

0.80842
0.80908
0.80999
0.80215

0.80727
0.80430
0.80278
0.79982

0.81510
0.81092
0.80989
0.80557

0.79973
0.80663
0.80229
0.81083

0.81259
0.80856
0.81406
0.80256

0.80301
0.80901
0.80946
0.81665

0.82001
0.78821
0.80879
0.81007

0.79820
0.80866
0.79484
0.79825

0.80570
0.80623
0.80715
0.79991

0.80430
0.80143
0.80068
0.79681

0.81254
0.80832
0.80685
0.80286

0.79666
0.80336
0.79923
0.80796

0.80938
0.80550
0.81 1 10

0.79954

o.80022
0.80591
0.80658
0.81330

3.31

3.45
3.09
3.16

2.72
2.85
2.84
2.24

2.97
2.87
2.10
3.01

2.56
2.60
3.04
2.71

3.O7
3.27
3.06
2.87

3.21

3.06
2.96
3.02

2.79
3.10
2.88
3.35

% Stimulation
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Nautilus Environmental Company Inc. 
Suite 122, 704 Mara Street, Point Edward, ON N7V 1X4 519-339-8787 

 
 
 
 
 
 
June 30, 2022 

 
 
 
Christine Paradis,  
ALS Environmental,  
1081 Barton St,  
Thunder Bay, ON P7B 5N3     
 
Dear Christine: 
 
On June 10, 2022, Nautilus Environmental Company Inc. personnel received one water sample (EDL2 
L2713601-2) from ALS Environmental, Thunder Bay, ON.  The following toxicity tests were performed 
on this sample observing Environment Canada methods: 

• Fathead minnow 7-day toxicity test, according to the protocol “Biological Test Method: Test of 
Larval Growth and Survival Using Fathead Minnows”, Second Edition, Environmental Protection 
Series, Ottawa, ON.  Report EPS1/RM/22, February 2011. 

• Ceriodaphnia dubia 3-brood toxicity test, according to the protocol “Biological Test Method: 
Test of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia”, Second Edition, 
Environmental Protection Series, Ottawa, ON. Report EPS 1/RM/21, 2007. 

• Freshwater alga 72-hour toxicity test, according to the protocol “Biological Test Method: 
Growth Inhibition Test Using a Freshwater Alga”, Second Edition, Environmental Protection 
Series, Ottawa, ON. Report EPS 1/RM/25, March 2007. 

• Lemna minor 7-day toxicity test, according to the protocol “Biological Test Method: Test for 
Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna minor”, Second 
Edition, Method Development and Applications Section, Ottawa, ON., Report EPS 1/RM/37, 
January 2007. 
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Table 1 Summary of Chronic Toxicity Results, sample collected June 8, 2022 

Sample Name 
Sample # 

Toxicity Test Endpoint Effect Result1 

EDL2  
L2713601-2 

Fathead Minnow 
 

7-day LC50 
(95% Confidence) 

7-day IC25 
(95% Confidence) 

Survival 
 

Biomass 

>100% Volume 
(Not Applicable) 
>100% Volume 
(Not Applicable) 

#8730-0032235 Ceriodaphnia 
dubia 

 

3-brood LC50 
(95% Confidence) 

3-brood IC25 
(95% Confidence) 

Survival 
 

Reproduction 
 

>100% Volume 
(Not Applicable) 
48.1% Volume 

(6.28% Volume; N/A) 
 Raphidocelis 

subcapitata 
72-hour IC25 

(95% Confidence) 
Growth >90.91% Volume2 

(Not applicable) 
 Lemna minor 7-day IC25 Frond Number 

(95% Confidence) 
7-day IC25 Dry Weight 

(95% Confidence) 

Growth 
 

Growth 

79.11% Volume 
(14.14% Volume; N/A) 

0.25% Volume 
(Not applicable) 

 

1 - Results relate only to the sample tested 
2 - Highest concentration tested, based on test method  
 
Toxicity Test Endpoint Descriptions 
 
From the data obtained in toxicity tests the following endpoints can be determined: 
 
LC50   The estimated concentration which causes acute lethality to 50% of the test 

organisms. 
 
IC25   The estimated test sample concentration which causes a 25% impairment in a 

quantitative biological function (i.e., the concentration estimated to cause a 25% 
reduction in fathead minnow larvae biomass, 25% reduction in the number of 
Ceriodaphnia dubia young produced).  
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Chronic Toxicity Test Descriptions 
 
Fathead Minnow Toxicity Test 
 
The fathead minnow 7-day survival and growth toxicity test determine the effect of a sample on the 
ability of fathead minnow larvae to survive and grow. This toxicity test utilizes 10, <24-hour old larvae 
per replicate and exposes them to a dilution series of the test sample (i.e., 100%, 50%, 25%, 12.5%, 
6.25%, 3.13%, 1.56% volume and a control).  The endpoints of the toxicity test determine the effect 
of the test sample on larval survival as well as growth over the 7-day exposure.  Larval biomass is 
considered a sublethal endpoint which combines the effects on mortality and growth.  The procedure 
is a static replacement toxicity test where the larvae in each replicate are exposed to a fresh sample 
volume each day.  The toxicity test utilizes a minimum of seven concentrations plus a control with 3 
to 4 replicates per concentration.  If there is sufficient mortality and/or impairment in growth an 
LC50 and/or IC25 is calculated. 
 
 
Ceriodaphnia dubia Toxicity Test 
 
The Ceriodaphnia dubia 3-brood survival and reproduction toxicity test determine the effect of a 
sample on the ability of the C. dubia to survive and reproduce. This toxicity test is initiated by 
introducing one, < 24- hour old offspring (neonate) per vessel. The neonates are exposed to a 
dilution series of the test sample similar to the fathead minnow toxicity test.  The toxicity test 
procedure, like the fathead minnow toxicity test, is a static replacement toxicity test where the C. 
dubia for each replicate is transferred to a fresh sample volume each day of the toxicity test.  The 
toxicity test utilizes a minimum of seven concentrations plus a control with ten replicates per 
concentration.  The endpoints of the toxicity test determine the effect of the test sample on survival 
and reproduction. C. dubia reproduction is considered a chronic endpoint.  During the exposure, the 
C. dubia matures and produces three broods of offspring.  The number of offspring per replicate for 
each test concentration is tabulated at the end of the test period.  If there is sufficient mortality 
and/or impairment in reproduction an LC50 and/or IC25 is calculated.  
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Raphidocelis subcapitata (previously Pseudokirchneriella subcapitata) Toxicity Test 
 
The Raphidocelis subcapitata 72-hour growth inhibition test is performed to determine the capacity 
of a sample to inhibit the growth of algal cells.  P. subcapitata cells are introduced into the test in 
the form of an inoculum, in which the algae are 3 to 7 days old and at a concentration of 10,000 
cells/mL.  The test is comprised of at least 10 concentrations of 3 to 4 replicates each, diluted by a 
factor of 0.33 (i.e., 100%, 33%, 11%, 3.7% etc.).  The set of controls includes 10 replicates.  Into each 
replicate of the test, 2200 algal cells are placed.  The actual concentrations are diluted by a factor of 
0.9091 because of the addition of a nutrient spike (enrichment medium) and the preparation of the 
inoculum.  After 72 hours in an incubation area, the cells in each replicate are counted, and the 
growth of the algae exposed to the sample is compared with growth of the controls.  An IC25 is 
calculated to reveal if the sample caused any inhibition in the growth of the algal cells. 
 
Lemna minor Toxicity Test 
 
The Lemna minor 7-day growth inhibition test is performed to determine the capacity of a sample 
to inhibit plant growth. Each leaf-like structure of L. minor is called a frond.  Three-fronded L. minor 
plants, started 7 to 10 days previous, are placed, two plants to a replicate, into test chambers.  The 
test is comprised of at least 7 concentrations of 4 replicates each, diluted half by half (i.e., 100%, 50%, 
25% etc.).  The set of controls also includes 4 replicates.  The actual concentrations are diluted by a 
factor of 0.97 because of the addition of three nutrient stock solutions (enrichment medium) to the 
sample prior to preparing the dilution series.  After 7 days, the individual fronds of the plants in each 
replicate are counted, and the plant dry weight determined.  The growth of the fronds exposed to 
the sample is compared with that of the control fronds, and an IC25 is calculated for both frond 
number and dry weight.  This reveals if the sample caused any inhibition in the growth of the L. 
minor. 
 
The following pages contain detailed descriptions of your fathead minnow, Ceriodaphnia dubia, 
Lemna minor, and Raphidocelis subcapitata toxicity tests.  Bench sheets of the chronic tests have 
been attached for your review. Also attached is a graph of the impairment in growth/reproduction.  
Additional information about quality assurance/quality control procedures and results can be made 
available if so desired. 
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If there are any further details which you require, please do not hesitate to contact us. 
 
Yours very truly, 
Nautilus Environmental Company Inc. 
 
 
 
 
 
Carol D’Andrea 
Laboratory Supervisor 
 
File ID: \bioassay\2022\8000\8730-003\8730-0032235 FCRL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ALS Thunder Bay -  EDL2  (L2713601-2)  - June 8, 2022
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Fathead Minnow Larval Survival and Growth Study 
METHOD:   Environment Canada, “Biological Test Method: Test of Larval Growth and Survival 
Using Fathead Minnows”, Second Edition, Environmental Protection Series, Ottawa, ON. Report 
EPS 1/RM/22, February 2011. Nautilus Test Method FH-GS-R14.7. 

 
Test Material 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
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Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type: 
 

Effluent Source: EDL2 L2713601-2  
 

Date/Time Sampled: 
  

June 8, 2022; 08:10 Date/Time Received: June 10, 2022; 11:10 

Date/Time Test 
Started: 

June 11, 2022; 15:35 Date Test Finished: June 18, 2022 

Description:  
 

Clear, light green Days Sample Used: Days 0 to 6 
 

Sample #:  
 

8730-0032235 Sample Collection: Grab 
 

Transport:  
 

Road Arrival Temp.: 17.7°C 
 

Collected By: 
  

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

N/A - Not Available  

Species:  Fathead Minnow (Pimephales promelas)  
 
Source:  Nautilus Fathead Minnow Culture Unit (A.B.S. Inc., Colorado) 
 
Culture Temp.: 22 to 26 °C  Life Stage: <24-hour old larvae 
 
Culture Mortality Within 7 Days of Egg Collection: 1.0% 
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Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032235 Sources:  EDL2 L2713601-2  
 
Control and Dilution Water 
  
 
 

 
 
 
Test Conditions 
  
 Test Volume:  533 ml/rep  Temp.:  25 ± 1 °C 
 
 # Organisms/rep.: 10   Depth of solution in test vessels: 7.9 cm 
  
 Unusual Behaviour During Test:  No, see bench sheets 
 
 Reps/conc.:  3 reps/7 conc. plus a control 
  
 Pre-aerated:  Yes, 100% Sample, days 4 to 6 
     
 Duration of Pre-aeration:     ≤20 minutes Aeration During Test: No 
 
 Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing and a 

disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
   
   Test Vessels:                        1-L polypropylene cylinders 
 
Conditions for Test Validity 
 

Control Mortality and Atypical Behaviour is ≤ 20%: Acceptable (0%) 
    
Average Weight of Controls is ≥ 250 µg:   Acceptable (447 µg) 
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Water Source: Dechlorinated municipal drinking water  
 
Type and Quantity of Chemicals Used: none 
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Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032235 Sources:  EDL2 L2713601-2  
 
Test Results 
  

    Concentrations (% Volume) 
Endpoints Rep Control 1.56 3.13 6.25 12.50 25.00 50.00 100.00 

Mortality Data                   
Larvae % Mortality 1 0 0 10 10 0 20 0 20 

  2 0 0 0 10 10 0 20 10 
  3 0 0 0 0 0 30 0 30 
                    

Mean % Mortality   0.0 0.0 3.3 6.7 3.3 16.7 6.7 20.0 
S.D.   0.0 0.0 5.8 5.8 5.8 15.3 11.5 10.0 

Survival/Growth 
Data                   

Mean Dry Biomass  1 0.540 0.478 0.473 0.530 0.580 0.398 0.612 0.514 
(mg) 2 0.373 0.513 0.593 0.534 0.498 0.597 0.403 0.583 

  3 0.428 0.622 0.488 0.556 0.584 0.383 0.608 0.412 
                    

% Effect (+ or -)   0.0 20.3 15.9 20.8 23.9 2.8 21.0 12.5 

Mean Dry Biomass/ 
Concentration (mg) 

  
0.447 0.538 0.518 0.540 0.554 0.459 0.541 0.503 

S.D.   0.09 0.08 0.07 0.01 0.05 0.12 0.12 0.09 
                    

 S.D. = Standard Deviation 
 
 
Method of Analysis 
  
 LC50 and IC25: 
 
 Tidepool Scientific Software. ©2019. Comprehensive Environmental Toxicity 

Information System – CETIS v1.9.6.7. 
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Fathead Minnow Larval Survival and Growth Study - Continued 
  

Sample #:  8730-0032235 Sources:  EDL2 L2713601-2  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
 
7-day LC50 
(Confidence Interval)2 

 
 

>100% Volume 
(Not Applicable) 

 
 

No dose response 
 

Biomass 
(Survival and Growth) 
 
7-day IC25 
(Confidence Interval)2 

 
 
 

>100% Volume 
(Not Applicable) 

 
 
 

Non-linear Regression 
2P Linear Model 

 1 - Results relate only to the sample tested. 
 2 - Empirical 95% Confidence Interval  
  
  

 
 
 
 
 
7-Day Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 02-Jun-2022 Reference Batch #: Zn2102 

Method of Analysis:   Trimmed Spearman-Karber α = 10% 

7-Day LC50 (95% Confidence Limits):  0.61 mg/L ( 0.49 mg/L; 0.76 mg/L) 

Historic Geometric Mean LC50: 0.70 mg/L ( 0.41 mg/L; 1.21 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 
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Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:      None 
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Fathead Minnow lnitial Sam ple Measurerne nts Before Preparati on and Use in Toxicitv Test
Cr-OConcentration: 10Ao/o Sample Name: &-57 @t Sample #: ?7OO. r:'rAar+3e

lnitial Variables Meters/Probes
Used Pre-aeration

Day Date
Temp

("c)
pH D.O.

(ms/L)
Cond

(pmhos)
g9
o

r
o.

0

o
o

yes/no Rate
(bubbles/min)
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(min)

Pail
Sub-

Sampled

v,
(!
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Answer the following questions regarding sample treatment and test procedure:

Vest@ tf yes, state mesh size:

YeV@ tf yes, describe further:

VeslN@tf yes, describe further.

Was sample filtered or setfled and decanted?

Was sample pH or hardness adjusted?

Were alternate concentrations or dilution series used?

Wastestfed lOOplof brineshrimpdays0to6? 
@l*"

Hil.;:ilffiy 
other method variations, deviations, or exctusions ves@

Was there anything unusual about the test, any problems
encountered, or any remedial measures taken?

lf -no, describe further:

lf yes, describe further:

lf yes, describe further:
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Fathead Minnow T-day uroMh Toxicity Test
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Fathead Minnow 7-day jroMh Toxicity Test
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FATHEAD MINNOW LARVAL WEIGHTS
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DateffimeStarted (l'o6.?Z I l5 ljS TeststartedUV__cO__
Date eggs |aia a6/o?/o8.oL.LZ Cutture mortality within 7 days of egg co

rs zLt A._ Control Hardness___ga_
lq.q*0.1 .c

)ate/Time Received TIQ Arrival temp 11,? "g
Sample Sample

Farhead Batch # Ft{o1p1 /obZ t
Ilection l.oZ Swim bladder inflated; @iy no ?CS.v

Age of Larvae at start oftest in hou

Average Temperature during Test:

ls there any unusual appearance, behavior, or treatment of test organisms, before their use in the test? Yes /@(circle one)

*Biomass is the total dry weight of fish surviving per rep divided
that vessel at the start of the test (typically 10 larvae).

by the number of larvae that were placed in

Water Bath Quadrant

lnitials
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fo
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(
q
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(o

q

(,o

(a
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lo
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Larvae
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0" l3'{q B

0.'1zt-t z t
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0.'r3 8r-r

0.12o 13
0.'1 ir 3 1

0-'7'{i5 z
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0"1"1\ 1B
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0.-1"3'{ iz
0.-t 6b 0 q
0.-1 63 6g

0.1(,I 8q
0.-11 I s 5
0.'16t B 7
0.1603 I
0"16L 2q
0.-75 q "l 5

O"-lr o zr

Final Pan
Weight

(g)

fo
0. f '3 zt1
tc.128 r,s-

0.f i q o'1

0.'? r t"s 5
O"J"l{ l"l
0.-7r16\
0.'t 2t f L
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o.?)60(
0,7'L Lzo
0.?3\"{
0'lr trj
0.7jqqz
0.15 oq q
o,1'21c?-;
0.'t 6tzt
0.?5 -t 1g-
0.'t5'? I G

0.-?6 t i 
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0.'? S tt1'1
0.r r16o
0.'? 5 8o i

0rstf\t'
0.ruq 8{

lnitial Pan
Weight

(g)

c.6
c,q\),
c 5r1
o \(q
0 6ot
0,403
a ctT
A'?rK3
0.\q7
o 3qg
o SBrl
O ,UIqg
n .hqa
o qsl
0.5 5L{

n 5io
ft,46
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n,1114
O Ctt
0,^13
1,,47k
O ,Q),ts
0.)1 q
rt,51o

Mean Dry
Biomass* /

Rep
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t,G

A 5s3

0,5qr

C,rl51

0 5\q

0 1\c
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(t +39

4tlt
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Concentration
7o volume

# of Larvae
at Start

#ot
Larvae

Survivinq
Final

Mass (q)
lnitial

Mass (q)

Mean Dry
Mass/Rep

(mq)

Mean Dry
Biomass/
Rep (mq)

Mean Larva
Dry Mass/
Conc (mq)

Mean Dry
Biomass/
Conc (mq)

Mass SD
(ms)

Biomass
SD (mq) CV Mass

Control 10
'10

10

10
10
'10

o.77021
0.75975
0.76229

Q.76481
0.75602
0.75801

0.540
0.373
0.428

0.540
0.373
o.428

o.447 o.447 0.085106 0.085106 19.03933

1.56 10

10

10

10
10

10

0.76038
0.76187
o.77155

0.75560
o.75674
0.76533

0.478
0.5'13
0.622

0.478
0.513
0.622

0.538 0.538 0.o75102 0.0v5102 13.96816

3.13 10
10

10

9
10
10

0.76189
0.76368
0.76609

0.75716
o.75775
0.76121

0.526
0.593
0.488

0.473
0.593
0.488

0 536 0.518 0.053204 0.065383 9.935096

6.25 10
10
10

9
I
10

o.73432
0.75583
0.74498

o.72902
0.75049
0.73942

0.589
0.593
0.556

0.530
0.534
0.556

0.579 0.540 0 020393 0.014 3.519605

12.5 10
10
10

10
I

'10

0.73713
0.73823
0.73204

0.73133
0.73325
0.72620

0.580
0.553
0.584

0.580
0.498
0.584

o.572 0.554 0.016671 0.048539 2.912267

25 10
10
10

8
10

7

0.74007
0.74352
0.73139

0.73609
0.73755
0.72756

0.497
0.597
0.547

0.398
0.597
0.383

o.547 0.459 0.04975 0.1 19459 9.091509

50 10
10
10

10
o

'10

0.72073
0.73817
0.75263

0.71461
o.73414
o.74655

0.612
0.504
0.608

0.612
0.403
0.608

0.575 o.541 0.061376 0.1 't 9528 10 68184

100 10

10
10

8
o

7

0.72421
0.73448
0.73711

o.71907
0.72865
0.73299

0.643
0.648
0.589

0.514
0.583
o.412

0.626 0.503 0.032766 0.086029 5.231768

Sample # 8730-003223s Sample Name EDL-2 1L27136O1-2
Validity Criteria: Mean Dry Larva Mass

for Controls (must be >250u9) 447

NAUTILUS
i'rt ,j i ::i. aJ \l tri i i..r 't li t..

eoOWd

SD: Standard Deviation
CV: Coefficient of Variation

6t21t2022 Y:\FHM Weights8730-0032235Exce1 template with 3 reps



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study 

METHOD:  Environment Canada, “Biological Test Method: Test of Reproduction and Survival 
Using the Cladoceran Ceriodaphnia dubia”, Second Edition, Environmental Protection Series, 
Ottawa, ON. Report EPS 1/RM/21, 2007. Nautilus Test Method CD-RS-R12.11. 

 
Test Material 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
 
 
 
 
 
 
 
 
 
 
 

Page 1 of 5 

Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type:  
 

Effluent Source: EDL2 L2713601-2  

Date/Time Sampled
  

June 8, 2022; 08:10 Date/Time Received: June 10, 2022; 
11:10 

Date Test Started: 
 

June 10, 2022 Date Test Finished: June 16, 2022 

Description: 
 

Clear, light green Days Sample Used: Days 0 to 5 

Sample #:  
 

8730-0032235 Sample Collection: Grab 

Transport:  
 

Road Arrival Temp.: 17.7°C 

Collected By:  
 

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

Species: 
  

Ceriodaphnia dubia Culture Temp.: 25 ± 1 °C 

Source:  Nautilus Culture (initiated from mass culture originating from OMOE,  
Rexdale) 
 

Parentage of All Organisms Originated from the Same Mass Culture:  Yes 

Life Stage:  Neonates are less than 24 hours old, and all broods used have hatched 
within 12 hours of one another. 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032235 Sources:  EDL2 L2713601-2  
 

Test Organisms-continued 
  
 
 

 
 
 
 
 
 
 
 

 
Control and Dilution Water 
  
 
 
 
 
 
 
 
 
Test Conditions 
 
 
 
 
 
 
 

 
 
 
 
 
 

Page 2 of 5 

Ephippia Present in Culture Prior to Testing:   No 
 
Mean Brood Organism Mortality Within 7 Days of Testing:   3.3% 
 
Mean Number of Surviving Young Produced Within First 3 Broods:   25.8 
 
Mean Number of Surviving Young Produced Within 7 Days of Testing:   50.3 
 
Number of Young Produced by Brood Organisms in 3rd/4th Brood:   see bench sheet 

Water Source:
  
 

Reconstituted/Dechlorinated Municipal Drinking Water and 
Distilled water  
 

Type and Quantity of Chemicals Used: 60 mg/L MgSO4, 4 mg/L KCl, 96 mg/L  

NaHCO3, 8 ug/L B12, 8 ug/L Selenium, 40 mg/L CaSO4 

Test Volume: 
  

15 ml/rep  Temp.:       25 ± 1 °C 

Reps/conc.: 
   

10 reps/7conc plus a control 

# Organisms/rep.:
  

1 Depth of solution in test vessels: 4.5 cm 
 

Test Vessel Description:      17 ml polystyrene cylinder  
  
Unusual Behaviour During Test:
  

No, see bench sheets 
 

Pre-aerated:  Yes, 100% Sample, days 0 to 5 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032235 Sources:  EDL2 L2713601-2  
 

Test Conditions-continued 
  
 
 
 
 
 
 
 
 

Conditions for Test Validity 
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Duration of Pre-aeration:   ≤ 20 min
  

Aeration During Test:   No 

Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing 
and a disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
Dilution Water Batch Number:  CD22-73 

Control Mortality is ≤ 20% Acceptable (0%) 

An Average of ≥ 15 Neonates Produced per Surviving 
Female in the Controls in First 3 Broods: 
 

Acceptable (21.7 Neonates) 

≥ 60% of Controls Produced ≥ 3 Broods:   Acceptable (90% of controls) 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032235 Sources:  EDL2 L2713601-2  
 

Test Results 
   

    Concentrations (% Volume) 

Endpoints Rep Control 0.14 0.41 1.23 3.70 11.11 33.33 100.0 

Survival Data                    
Mean % Mortality 

  
                  
0 0 0 0 0 0 0 10 

Reproduction Data 1 28 9 14 17 8 14 12 11 
Number of Neonates per 

Replicate in First 3 
Broods or Less 

2 23 17 19 22 28 14 20 23 
3 24 22 24 20 19 12 23 0 
4 24 22 26 16 20 15 0 19 
5 21 16 14 25 26 23 28 10 
6 21 20 22 24 23 27 25 13 
7 22 22 19 24 24 24 8 21 
8 22 18 16 21 15 7 25 19 

  9 19 26 16 22 21 21 18 0 
  10 13 31 25 25 16 20 21 15 

Total Number of Live 
Neonates in First 3 

Broods or Less 

  
217 203 195 216 200 177 180 131 

% Effect (+ or -)   0.0 -6.5 -10.1 -0.5 -7.8 -18.4 -17.1 -39.6 

Mean Number of Live 
Neonates in First 3 

Broods or Less 

  
21.7 20.3 19.5 21.6 20.0 17.7 18.0 13.1 

SD   3.9 5.9 4.5 3.2 5.9 6.3 8.8 8.1 
 SD = Standard Deviation 

Method of Analysis 
  
 LC50 and IC25: 
 

Tidepool Scientific Software. ©2019. Comprehensive Environmental Toxicity 
Information System – CETIS v1.9.6.7. 

Page 4 of 5 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032235 Sources:  EDL2 L2713601-2  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
3-Brood LC50 
(Confidence Interval)2 

 
>100% Volume 
(Not Applicable) 

 

 
No dose response 

Reproduction 
3-Brood IC25 
(Confidence Interval)2 

 
48.1% Volume 

(6.28% Volume; N/A) 

 
No nonlinear regression models fit 

Linear Interpolation (ICPIN) 
 

 1 - Results relate only to the sample tested.     
 2 - Empirical 95% Confidence Interval  
    
 
 

 

 

 

 

3-Brood Reference Toxicant Results 

 
Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 02-Jun-2022 Reference Batch #: Zn2102 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

3-Brood LC50 (95% Confidence Limits):   0.15 mg/L (  0.12 mg/L; 0.19 mg/L) 

Historic Geometric Mean LC50:         0.08 mg/L ( 0.03 mg/L; 0.27 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 

 
Page 5 of 5 

Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:       None 
 
Any Transformation of Data Required:   No 



Client:

Conditions for Test

Summa ry of Test Resul

Pre-aeration:

SURVIVAL

3-brood LCSO

95% Confidence lnterva12

REPRODUCTION

3-brood lC25

95% Confidence lnterva12

= Results relate only to sample tested
= Estimated uncertainty

CERIODAPHNIA DUBIA BIOASSAY SUMMARY SHEET

Sample Name eil-- L Sample #:

L LTI\ 60(. L
Validitv

Control Mortality is< 20o/o:

> 6 Controls Produced > 3 Broods:

An Average of > 15 Neonates produced per
Surviving Females in the Controls:

flTLo nogLL 3r

0 o/o

0l
€-gtNot Acceptabre

@ NotAcceptabte

a

h,,E - l-6

Controls

cceptabl A Not Acceptable 2t.T

Reason u to*vt Duration: 1 U in Days 0lnf

ates

2

Are there any outliers present: Yes /

Concentration(s) & Rep(s): .-

Analysis Completed: lnitiats I Date

Results Verified: tnitiats ,ig ouru

LLI DLI ag

ENDPOINT

qx
% Volume

6.2"9, n % Volume

oo % Volume

/Y /+ 7o Volume

RESULTl

illo
Tno

Wohl4'40d4 il)Tn,
obLt wu/A 

],1Y

tL? t IY - h',t (* /'a) a 
7c

Irlo da4, yUfahV-

METHOD OF CALCULATION
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Day Date

TT'ly;I

lnitial Measurements Meters / Probes
Used Pre-aeration

Pail
Sub-

Sampled

aD

o
Temp

("c)
pH D.O.

(ms/L)
Cond

(pmhos)
o
o

I
o-

E'
o

C)

yes/no Rate
(bubbles/min)

Duration
(min)

0 Io.ob
)s.3 7.'Z r."l I r{\o 6lq Islsr sle \rs =<100 <20 1 i{Jl-

1 \\ L7+ 4.1 6 ( tb\l 6[\ \?rtrt slu W s1 00 <20 1 €
2 e ,s 1' qL rbtz th tr/$tr Ylt \e) s1 00 <20 1 (

3 \? 76,+ t.j 9.t lY?o 6/v tlea €4 ks <1 00 <20 2 Ft
4 \+ 'Lr4. U -). t1 7 L l,lt t

tfu t>/W t/e
'1L5

s1 00 <20 2 -5u

5 \5 tq-( lc CIort'l lt4AL rIq tI/gg Yh W <1 00 s2O J c
6 'lu <1 00 <20 J

7 I" <1 00 <20 J

8 fi s1 00 <20 J

^ o.rlodaphnra dubra I n itl 's Before Preparation and Use in Toxicitv Te.

Concentration:100% Samp le Name: laDq a+)3tp)-'a sampte *: T1=O OWaab>

Answer the following questions regarding
Was sample filtered or settled and decanted?

Was sample pH or hardness adjusted?

Were alternate concentrations or dilution series used?

Was test fed 100plof YCT and 100pt of P. subcapitata

Were there any other method variations, deviations, or
from method?

Was there anything unusual about the test, any problems
encountered, or any remedial measures taken?

YeV@ lf yes, describe further:

Y:\Masters\MASTERS BINDER\5. Ceriodaphnia dubia\Ceriodaphnia dubia lnitial Measurements July froisl.+.ao.
Lri{



Concentra. Cbn},-o \

ceriodaphnia dubia 3-Brood surv"-rl and Reproduction Toxicity Test

Sam le Name:&? a #;

lnitial Variables Meter/Probe
(o
o Date

&-tra
oc pH

D.O.
(mg/L)

Cond
(umhos) D.O. / "C pH Cond

I
(U

'=

0
fO.t.)c, rb.\ t.z 1,5 Llr{ Z elq rsirs ,la WL

1 \\ Le.+ '3-1 1r U\S Llq (w 5I' a
2 I? th.\ X -l' x-l' qth L(LI 19n8 6[r t3

3 t3 7c.t 6t l"b tl7? 6"/'1 ') lx i/r t->

4 lg "Lf.b ?t-j 7t L+1f Ltq t3l&k 5/e 5o
5 5 L<.1 8.2 ?.+ q)? e/v , j4o ,,//b a,
6 \r<,

7 l}

Itr '3-
Final Variables Meter/Probe

o
(\t

oc pH D.O.
(mg/L)

D.o. / "c pH

11. < a.ol 6.1 6h tertU 6
bz / A

I G.1 % t1/s 2t

ffi3 T"-+ alo k-{ \3)8, qO

fra -l? T"b b\ d18 q0

Z.1,'( 8.o L.a Llr( t31rc 9o

?-5.o 8.r 7.3 6/rr ,j/6g k

Neonates Per Replicate % Mortality / day
Go Date

nnat 1e lt 3 4 5 t 6 7 8r 9 10_
Total

Vial
Running

Total
Atypical/

day

o
(!

=

Recheck
for neos
= initials

0 toOo
1 t\ o o o (-) C) C) () C) C) o tC
2 ra o () t^\ n n o CI () C) C) c) cl o V_
3 t1 o .) b ? O + + a C) a5 C) qO ?L-)
4 t9 lo .4 (-) a\ (, ()

-
? iL+

5 t3 iL ro + 9 It ro a B 5 Xt4 C) r\ .>
6 Ito ro { {i r0 io io x lr q ? 9ut C e (
7 R
I R

Total
Neonates 2-x I L+ z+ LI L\ L2- )2 \ar \5 Lft Notes: * - > 4th brood (not counted)

doc
Y:\lVlasters\MASTERS BINDE R\5- Ceriodaphnia dubia\Ceriodaphnia dubia 3-Brood Survival and Reproduciion Toxicity Test July



lnitial Variables Meter/Probe
(s
o Date

&^sa
oc pH

D.O.
(mg/L)

Cond
(umhos) D.O. / oC pH Cond

o
(u

0 lO.ilc, JS.O 8:1' 1.1 4qz p{q l3le t 7t ixL

1 \\ u5-t t"L )L L4tq b(q tl-fi Yl, U
2 I? Lq,\ t-L 1,t qb+ Ltq t2[fl sk (t
3 t3 75.8 8,?. 7.t Lr,lz

e /'r ry/sz 9/e c5

4 lg A;.'z 8.2 7.\ qt1 Llu olrtr 5 / C 5r
5 b ,15.+ I 1.L ,15 7 6 l,t t9/os e/o pe
6 \lr
7 l}

a ceriodaphnia dubia 3-Brood survi-al and Reproduction Toxicity Test
Concentra. ., I I vlv Sam Name:fu? -4 le #:

Final Variables Meter/Probe
o
(u

=oc pH D.O.
(ms/L)

D.o. / "c pH

a1 .+ f.q {L Llq t3/w c

)i,q 7,7 C5 {1q ,54,
Cct

e+ a.+ TI bq wf* io
asfl ?9 T) bq w a
?-1.2 8.b L.7 L/'( tE/t? So

2r1.6 o.o-l 7z r'/V tjhe tz

Neonates Per Replicate % Mortality / day(!o Date
1 2 a 4 5 b 7 I 9 10

Total
Vial

n ng
Total

Atypical /
day

o
(! Recheck

for neos
= initials

0

1 t\ c @
2 a o o q) >-,
J t3 o \- q
4 a @
5 + \o
6 Ito o t1 ty t\ tz- U e
7 R
I D

Total
Neonates q \\ 22 22 \U LA \t 2*Q 3\ 2b Notes: * 

= 2 4th brood (not counted)
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Concentrar, .t'l 
I lr/

ceriodaphnia dubia 3-Brood survi-ar and Reproduction Toxicity Test

le Name:&? ;a Sam e#:
lnitial Variables Meter/Probe

(g
o Date

*-tra
oc pH

D.O.
(ms/L)

Cond
(umhos) D-O. / "C pH Cond

o
(E

.:

0 fO.f)o
1

1\

2 ra
3 t3

4 lg
5 b
b \lc

7 n-

tr) ,\-
Final Variables Meter/Probe

o
(s

E
oc pH D.O.

(ms/L)
D.O. / oC pH

Neonates Per Replicate % Mortality / dayoo Date

f)aa 1 2 4 5 6 7 o 9 10
Total

Vial
Running

Total
Atypical/

day

o
o Recheck

for neos
= initials

0 toOo
1 t\ c C) o o o c o o o o o a0
2 a o \) o c) (l c) C] o o c.) C.) \) Y-
3 o c t} + o ('-t 4 3 4-, C) 7 ec C) & Cfi
4 r9 L{ a O \; o \l 1,-' \l t) l\., O ci{
5 o ro i.c t() R I fi + to tt- CI ci T_
b Ito c ? le it, c { X w q IL ?g o 6 1l
T If,
ou D

Total
Neonates iq \q 2-+ z-L \+ ZL \q \U \u 2-< \q5 Notes: * = 2 4n brood (not counted)
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3
lnitial Variables Meter/Probe

$o Date

oc pH
D.O.

(ms/L)
Cond

(umhos) D-O. / oC pH Cond

o
(U

0 lg.tlo
1 \\
2 a
3 t3

4 lg
5 5
b lp
7 1}

Concentra

ceriodaphnia dubia 3-Brood survh,al and Reproduction Toxicity Test

Sam e Name:&? _:a S e#: ,\-
Final Variables Meter/Probe

o
IU

=
"c pH D.O.

(ms/L)
D.O. / oC pH

Neonates Per Replicate % Mortality / day
(u
o Date

ff-fi? 1 2 a 4 5 6 7 o o 10
Total

Vial
Running

Total

ot

Atypical/
day

o
o Recheck

for neos
= initials

0 toOo
"l t\ c o o o o - o o a) o D
2 a n e) C) C) r-) c) C] o o ef o o o F_a -) o =o o o O "+ - -

t? () aO33
4 r9 + q. (: V tl o a a 3 Qq @ <x r'l
5 t5 rl- ar"> 3 4 R to lr.) p I CI

"1 C\ o V t-

5 Ito lo ( rt 1l It{ l0 lc 11- Q+ o v z
7 If,
I D

Total
Neonates I?- 22 2-A \t" L> z* aq L( LL L> 2_r U Notes: * 

= 2 4h brood (not counted)
Y:\Masters\MASTERS BIN DER!5- Ceriodaphnia dubia\Ceriodaphnia dubia 3-Brood urvival and Reproduction Toxicity Test July



Concentra O ? '/-vly
ceriodaphnia dubia 3-Brood survi.,al and Reproduction Toxicity Test

Sam Name:D? ;e Sam #:

Date

Final Variables Meter/Probe

oc pH D.O.
(mg/L)

D.O. / oC pH

(t
(g

=

L\. L ]""/ 6.r- slq tbttz e

Q) ,r4 1, 1 [.? C/z/ 'f/sx -q'

A\$e }B a.3 b.-{ l-8 €

ilr =q 4,3 bq tffi o
71,t 8.o l--l Llq 'Vrp Jo

?-'1.3 9.o ?.1 C/, tj/gs k

lnitial Variables Meter/Probe
(5
o

?'I Ha
oc pH

D.O.
(ms/L)

Cond
(umhos) D-o. / "c pH Cond

o

0 fO.Dlo )s.o 8.2 13 flr blq lllgt 7,. wL

1 \\ Ts t,r -1 ,+ Q*c 6t, blfr t/t lt

2 ra th ,{ '6 - l'' ],f qrt [(q tel$g 6(L 6
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Sam le Name:D? ;a Sam le #:

lnitial Variables Meter/Probe
(Eo Date

*-sa
oc pH

D.O.
(ms/L)

Cond
(umhos) D-O. / "C pH Cond

o
$

0
lO.Dto

1 \\
2 e
t t3

4 )g
5 b
b \ro

7 l}

Final Variables Meter/Probe
o
(E

=oc pH D.O.
(mg/L)

D.O. / "C pH

Neonates Per Replicate % Mortality / dayoo Date
1 2 4 5 6 7 o 9 10

Total
Vial Total

n Atypical/
day

o
(g

Recheck
for neos
= initials

0

1 t\ c
2 a C] () w
a n o -t\t CO
4

5 a o <\.
6 Is 0 L T 1\

LJ U
7 H
ou n

Total
Neonates \+ \+ \L \5 L\ 4 z.{ a L( LO t Notes: * = > 4th brood (not counted)

YiMasters\MASTERS BINDER\5. Ceriodaphnia dubia 3-Brood and Reproduction Toxicity Test July



ceriodaphnia dubia 3-Brood survi.,al and Reproduction Toxicity Test
Concentra 3') nt'r Sa e Name:fu? -:a Sam e#:

Date

Initial Variables Meter/Probe
(g
o

'd-flc,
oc pH

D.O.
(mg/L)

Cond
(umhos) D-O. / oC pH Cond

o
(s

.:

0 l().Uo
1 \\
2 ra
aJ t3

4 lg
5 b
b \lc

7 l}

Final Variables Meter/Probe
o
(E

=oc pH D.O.
(ms/L)

D.O. / "c pH

Neonates Per Replicate % Mortality / dayoo Date
1 2 a 4 5 6 7 o

9 10
Total

Vial Total
Atypical/

day

o
o Recheck

for neos
= initials

0

1 t\ o
2 @

O {
3 o c
4

5 lo +l 9 UU
b Ito o b lt c t t t9 + lo 67

8 D
Total

Neonates IL Lo L3 o L3 2_5 t L5 rg L( ttD Notes: * = > 4th brood (not counted)
Y:\Masters\MASTERS R\5- Ceriodaphnia d dubia 3-Brood Survival and Reproduction Toxi cify Test July



Concentra
'l vl,t

ceriodaphnia dubia 3-Brood survi.,al and Reproduction Toxicitlr Test
Sam Name:D? :a Sam #:

Date

Final Variables Meter/Probe

oc pH D.O.
(mg/L)

D.O. / "c pH

I
(E

=c

L1. + J.ot (.t Ll\ ts/{\ (

73,5 8,1 a), 5/q rvlw
CA

y+q 19 bf- \ft tr,I+ -\0

AD nq h; kltl tffi7 o
?q3 8.t L.,l uk( rs/€? So

2,1.,/ tb4o.L -/.2 6/,t ,+rg/ga

lnitial Variables Meter/Probe
(g
o

'r.1 T./a
oc pH

D.O.
(mg/L)

Cond
(umhos) D-o. / "c pH Cond

o
(U

=

0 lo.Dlo )q.q 1.b 5'hs \g1z 6lq tllgr 4u WL

1 \\ v.( 1.r" L"t IQ oL ,lq 1911t tlp U
2 e th .a a,\ +"E Qtc'0" qq L3 

fr!, v 1,, b
3 t3 1-9.v ?.7 1.\ .q rhz6 blq rr/69 ,/,t .>
4 lg z<. 1- 1.t '1,3 tg rc1 b1'1 t3lsr slQ 5o

5 5 ?-5.2 ?.< 9.s t +jv 6/v reba s/e
E/?

6 \ro

7 l}

Neonates Per Replicate % Mortality / dayoo Date
1 2 a 4 5 6 7 9 10

Total
Vial Total

lng Atypical/
day

o
o Recheck

for neos
= initials

0

1 t\ O O
2 fd o o c] o C)n
4

5 O 41 C f
6 ls D & c l0 (-
7 R
I R

Total
Neonates tr L3 o Lq lo rb L\ \q a \ t3\ Notes: " = > 4th brood (not counted)

BINDERE. Ceriodaphnia dubia\Ceriodaphnia dubia Survival and Reproduction Toxicity Test July



Sample lnformation
Client /i
Sample # €a
)ate/Time Received lO. fi 6.:tt /tttrt
Sample Type e F,tlrnnr
100% Hardn""" 48X

Test lnformation
Date Test Started

Ceriodaphnia dubia Neonate Origin

Sample Name Gbtz tva+t2t---, 
\ .-e

Date/Time Collected O8.a6. s e I ok/ a FuHi dampting lv / t+
ArrivalTemp ("C) lZ.Z
Sample Descripiion C.lt of I,i /,,* S 

. uZn

GO
Test Started By Template Used for

Randomization Tl-fr
Dilution Water Batch Number

lndivi al Culture Health Data

Control Hardness YLV

Culture l.D. (e.9., Wed Row 4)
Average # neos in previous 7 days (must be >15) _

(total neos for 7 days prior of viable moms/# viable moms)

Date Culture Started Ol Uo.aa
7o mortality in previous 7 days (must be <20%) V
Average flneos in 1't 3 broods'(must be > '15)'-41

Culture l.D. (e.9,, Wed Row 4)
Average # neos in previous 7 days (must be >'1 5)

(total neos for 7 days prior of viable moms/# viable moms)
a

)ate Culture Started
% mortality in previous 7 days (must be <20To) _
Average # neos in '1"'3 broods (must be > 15)_

Date Culture Started
% mortality in previous 7 days (must be <20o/o) _
Average # neos in 1"' 3 broods (must be > 15) _

Culture LD. (e.9., Wed Row 4)
Average # neos in previous 7 days (must be >15) _

(total neos for 7 days prior of viable moms/# viable moms)

Mean Brood Organism Mortality for previous 7 days 3.? QaA up % mortality for all cultures used / # cultures used)
Mean Number of Young Produced within first e brooOs@-/(avg # 'l't 3 broods for all cultures used / # cultures used)
Mean Number of Young Produced in previous 7 days fr.71aug # neos in prev 7 days for all cultures used / # cultures used)
ls there any unusual appearance, behavior, or treatment of test organisms, before their use in the test? Y
Test lnitiation

circle one)

% mortality in previo^us 7 days (must be <20%)
Average # neos in 1'' 3 broods (must be > 15)

o
A-1 Average # neos in previous 7 days (must be >15)

(total neos for 7 days prior of viable moms/# viable moms)

Date Culture Started Culture l.D. (e.9., Wed Row 4)

Date Culture Started Culture l.D. (e.9., Wed Row4)
Average # neos in previous 7 days (must be >15)
(total neos for 7 days prior of viable moms/# viable moms)

% mortality in previous 7 days (must be <20%
Average # neos in 1'' 3 broods (must be > 15)

)kt)
-Fl--A)

a^9X,

-x

a
rr?.+. \

N.+U$%" -.',

uJ.b h
L,l

ur.5,a
Brood Organism

(eg. W4.6)

YIN
,Y/N
xlrN
y1t't

N

8lr.r
..X4 tt
[VN
,:1r.t
r:/ N

.-9'N

2 8 neonates in
current brood

x

Y

h

tr

Yitrt
) trt

N

/tt
/p
ltt

N

It tt

N

N

IN

> 3'd brood

q

lq

l\t
t7
tb

14
T3

-/
l=
)3

# neonates in 3'o/4'n
brood

!

tq,

n
+
lc
5
3
?
\

Test columns filled

O
CO

60

o{J

CO
c{)

c-)

C\f)

lnitials

Y:\M RS BINDER\5. Ceriodaphnia d Neonate Origin 8 R1.2.doc



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

METHOD:  Environment Canada “Biological Test Method: Growth Inhibition Test Using a 
Freshwater Alga”, Second Edition, Environmental Protection Series, Ottawa, ON. Report EPS 
1/RM/25, March 2007.  Nautilus Test Method PS-GI-R1.14. 

 
Test Material 
 

Client Name/Location:   ALS Environmental, Thunder Bay, ON 
 
Sample #: 
 

8730-0032235 Sample Name: EDL2 L2713601-2  

Sample Method: 
 

Grab Collected by: Not available 

Date/Time Collected: 
 

June 8, 2022; 08:10 Arrival Temp.: 17.7°C 

Date/Time Received: 
 

June 10, 2022; 11:10 Sample Description: Clear, light green 

Sample Point Description:    Other 
 

Sample Type: Effluent 

Transportation: 
 

Road  

Storage: 
 

None 

Container: 
 

Polyethylene pails lined with polyethylene bags 

 
Test Organisms 
 

Species (Strain #): 
 

Raphidocelis subcapitata (CPCC # 37) 

Source: 
 

Nautilus Plant Culture Unit (from CPCC) 

Culture Temp.: 
 

24 ± 2 °C 

Test Culture Number: 
 

G4(l)a 

Culture Age at Test Start: 
 

4 days old 

Cell Density in the Microplate Wells at the Start of the Test:     10,568.18 cells/ml   
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032235 Sample Name: EDL2 L2713601-2  
 

Test Conditions 
 

Date/Time Test Start: 
 

June 11, 2022; 11:50 T=0 Control pH: 6.9 

Date/Time Test End: 
 

June 14, 2022; 11:30 
- 14:30 

T=72 Control pH: 6.9 

Sample pH Before Dilution: 
 

7.9 pH Adjustment: None  

Test Duration: 
 

72 hours   

Mean Test Temperature (±Standard Deviation): 
 

25.3 (±0.1)°C 

Pre-Aeration of Sample: 
 

None  

Procedure for Sample 
Filtration: 
 

50-ml subsample filtered through preconditioned 0.45-
ųm pore diameter membrane 

Type and Source of Control/Dilution Water:  Millipore 
 
Type and Quantity of Chemicals Added to Control/Dilution Water:  None 
 
Metal Mining Effluent Nutrient Spike Used:  Yes 
 
Type and Quantity of 
Chemicals Added to Each 
Well as Nutrient Spike: 

Macronutrient 
NaNO3 
MgCl2 6H2O 
CaCl2 2H2O 
MgSO4 7H2O 
K2HPO4 
NaHCO3 

mg/l 
15.94  
6.25 
2.76 
9.19 
0.65 
9.38 

Micronutrient 
H3BO3 
MnCl2 4H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 
Na2MoO4 2H2O 
FeCl3 6H2O 
Na2EDTA 2H2O 

ųg/l 
115.95 
259.76 
2.05 
0.89 
0.008 
4.54 
100 
46.9 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032235 Sample Name: EDL2 L2713601-2  

 
Test Conditions - continued 
 

Enumeration Technique: 
 

Neubauer Haemacytometer 

Test Vessel: 
 

96-Well U-bottomed Polystyrene Microplate 

Concentration of Test 
Solutions: 
 

90.91%; 30.30%; 10.10%; 3.37%; 1.12%; 0.374%; 0.125%; 
0.042%; 0.014%; 0.005%; control 

# Replicates/Concentration: 4 reps started; 3 reps counted of test solutions 
10 control reps started, 2 used for pH measurement 

 
Design if Specialized Procedure:                       Not applicable 

Method Deviations or Unusual Occurrences:   None 
 

 
Conditions for Test Validity 
 

Algal cells in the controls increase by a factor of >16 times: 
 

Acceptable (24.2 times) 

pH in controls did not vary by more than 1.5 units: 
 

Acceptable (0 units) 

C V for cell yields is < 20% within the control wells: 
 

Acceptable (12.1%) 

No inhibitory trend detected across the control wells: 
 

Acceptable (no significant trend) 

Test Results 
 

Control 72-Hour Growth Data - Cell Yield1 (cells/ml) 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Mean CV2 

231,932 244,432 286,932 304,432 226,932 279,432 221,932 246,932 255,369 12.1 

 1 Cell yield = measured algal cell concentration - initial algal cell concentration 
 2 CV = Coefficient of Variation = (100 x standard deviation / mean) 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032235 Sample Name: EDL2 L2713601-2  
 

Test Results - continued 
 

Test Concentrations 72-Hour Growth Data - Cell Yield1 (cells/ml) 

REP Concentration 

 90.91% 30.30% 10.10% 3.37% 1.12% 

1 686,932 964,432 854,432 439,432 314,432 

2 729,432 1,021,932 674,432 466,932 261,932 

3 821,932 1,096,932 749,432 476,932 361,932 

Mean Cell Yield 746,098 1,027,765 759,432 461,098 312,765 

Coefficient Variation2 9 6 12 4 16 
REP Concentration 

 0.374% 0.125% 0.042% 0.014% 0.005% 

1 344,432 329,432    

2 346,932 314,432    

3 321,932 329,432    

Mean Cell Yield 337,765 324,432    

Coefficient Variation2 4 3    
 1      Cell yield = measured algal cell concentration - initial algal cell concentration  
 2      Coefficient of Variation = (100 x standard deviation / mean) 

Mean cell yield for concentrations with significant growth stimulation are shaded.  Growth stimulation is 
determined by statistical comparison with control cell yield by pairwise comparison using Dunnett’s Test. 

 
Statistical Analysis 
 

Statistic Result1 Method of Calculation 
IC25 (95% CI)2 for Cell Yield >90.91% Volume 

(Not applicable) 
Linear Interpolation (ICPIN) 

No nonlinear regression models fit 
Test for Trend in Controls no trend Mann-Kendall 

1 - Results relate only to the sample tested.  
2 - Empirical 95% Confidence Interval for the Bootstrap Estimate 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032235 Sample Name:  EDL2 L2713601-2  

Method of Analysis 
 

IC25 and Pairwise Comparison: Tidepool Scientific Software, 2001-2007 
Comprehensive Environmental Toxicity, 
Information System - CETIS v1.8.1.2. 
 

Mann-Kendall: “Selenastrum Trend Test 2” Excel Program by  
B. Zadlijk 

 
Weighting Techniques Applied to the Data:   None  
  
Outliers and Justification for Their Removal:   None 
 
Statistic Transformation of Data that Was Required:   None 
 

Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:       Yes 

Test Method Deviation:    None 

Reference Chemical: Phenol        P2209 Date Test Initiated: 17-Jun-2022 

Method of Analysis: Linear Interpolation (ICPIN) Algae Lot #: G4(l)a 

72-hour IC25 (95% Confidence Limits): 67.48 mg/L (48.16 mg/L; 83.28 mg/L) 

Historic Geometric Mean IC25: 51.76 mg/L (23.79 mg/L; 112.61 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations)  
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Nautilus Environmental Company lnc.
Raphidocetissubrwffi 
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Nautilus Environmental Com pany lne,
Raphidoce/is subca pitata (aka Pseudokirchnerielia ssb eapitata)

7Z-Hour Growth lnhibition Test
e2of2

Sample # 9oa>g 2L 9 Sample Name: AU Lz7tg60t.z

72-hour lC25

)3

Method of Analysis

Reference Chemical
Batch #

61 q8

Qt rr t 89. L8

(o oLu{n lt,
til

Phenol 6
gftt

Historic Geometric
Mean lC25
(e5 3

Algae Lot #

Date test started

qt 1.6

2? T\; rl? 61
I

Gt(ilo'-

17 ob 2t

Williams'or0ilfrGtt's >
Muttipte compffi

tnitiat U
q

No statistical ly significant growth stimulation

oj0 q
hese

I

conce n

ve
tra tion

t
S

I
I D I o ) \ 7t T

tistical ly significant growth stimulation

No growth stimulation in test. Analysis not completed

Test for Statistically Sign ificant
Growth Stimulation

Test for Outliers

72-hour lC25
(95% C,t.)3

% vlv
For cell yield

lf calculated without o utliers

72-hour lC25
(e5% c.t,)3

ok vlv
For cell td

Statistic

No Outliers Present

lf outliers present, indicate Concentrationi Rep:

)qo ql / (rYlft)
Result

Grubbs' Test for Residual
Outlier

tclnitia

L? trr
4 h+ 'L/

- /r'i'a4-
f2 /b/A'*

I

Ys, ilrlt^'t.*t
WotIC h t

Method of Calculation2

1)Results relate only to the sample tested,
2) Tidepool scientific software a2oo.1-2007. comprehensive Environmental roxicity lnformation system - cETls v. 1.g.6.73) Empirical g5% Confidence lnterval

Weighting techniques applied to the data? Vesl(2

Any outliers and justification for their removal? yes/l,ior
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Nautilus Enyironmental Company Inc.
Rap h ido c e I i.s s u b c apitata (a ka ps ue clo k ir c h n. e riel I a s u b c a p it nta)

7?-Haur Growth Inhibition Test _ Continued
72-Houn Quantitative Observations of Controls
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R.ap k irto celi s s wb cerp it ut a (a k u Fs e wdo ki r c k n eri e I l$ s rab c ap it ot a)
Growtla trnhibition Test 72-Hour Quantita tive Observatiocls of Test Concentrations

Sample Name; mL'L ffiUnSY'LL,yI)ate Test start: /1. O ( ?CSarnple Number
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Initials

5

4

J

2

0.1 or 0.004

Cell count per

o

8o
\

8L
w*rr + flk

C

5L

51

8

well* C 1

c

53

q
nL

Well# Well#

w

Average % Inhibition (-ve
number = enhancement)

- n} )81

Coefficient of Variation of
Cell Yield

IL

Average Cell Yield
(+Standard Deviation)

rcq L19L (J ?a\ t

TheoreticalTestConcentration: ll ll l. t{l ActualTestConcentration; lO lol'f . r|"t



R.apkidocelis s wbcapitata (aka Fse wdokdrckyaeriel{ a swbcapitatn)
Growtla trnhibition T'est 72-F{our Quantitative Observatiosts of T'est Corncentna

Sarnple Name; WL'L Sarnple Number: t\gO,D6;zL ,y-Date Test Srarr: ll , 0 (. ? C

Page of

tions

Initials

a)

4

3

z

0 or 0.004

Cell count per

6

\

q

qr
i-l

L

Well

q

qT
t,

q
well # c5

c

L L

6

t4(
Well# Well#

C

Avelage % Inhibition (-ve
number : enhancemerrt)

-80 56t

Coefficient of Variation of

\
CellYield

Average Cell Yield
(+Standard Deviation)

h 6t oqf (J tqLl tq

Theoretical Test Concentratiou: 9. ]OLt' /. ul,l % - L61 '/ y(.2ActLral Test Concentlation

Initials

5

4

aJ

2

I

Cell count per.

0. 1 pLl or 0,004 r-rl

0

L'
L q

9o
t6

,,v"tt * (bL

a

L/
3 \

Lq
?_3

w"|# cL

5

LT
1 3

\t
215

Well # FC Well #

U

Average % Inhibition (-ve
number : enhancement)

- L7. {"?b

Coefficient of Variation of
CellYield

IL

Average Cell Yield
(+Standard Deviation)

ariLl7€ ( J eboa

Theoretical Test Concenrrarion; I LLs /t Aciual Tesr Concenrration: I t?Z I . v Lt

Initials

5

4

)

2

0,1 or 0.004

Cell count per

o

bq

9t-

Weil #

L q

)q
L

well# C?

e,

9

Z

Ls
\t

Well# F} Well #

g

Average % Inhibition (-ve
number = enhancement)*,t z({

ient of Variation of

q

Coeffic
CellYield

Average CellYield
(+Standard Deviation)

1;t+?6 6 ( t

Theoretical Test Concentration; D \ tl | ,t't Actual Test Concentration: b 9V 'l ,i,z

Y:\Masters\MASTERS BINDER\1 5. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet Februa ry 2021,ftt.?.do"
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R.rap k ido celi s s wb cap ita
Growtla trnhibition Test 72-E{our

ta (aka Fseaudolcirchn
Quantitative Observa

Page of

eriell$ sa$copitota)
tiolls of Test Concentnations

Sarnple Name: mL'L Sarnple Number: tlgop6tLL'5.r)ateTest start: /1. O (. t)l
(- L-

Initials

()

4

3

2

0 or 0.004

Cell count per'

1,7

eq

9L
well# fn

1o
9\
L1

7+
lVell # C8

6

2v
3f
ht-
7t

Well# Well #

-/,t(

Average % Inhibition (-ve
number = enltancerlent)

*2\ " 7qq

Coefficient of Variation of
CellYield

a)

Average Cell Yield
(+Standard Deviation)

\LquLL ( r g6(,o

Theoretical Test Concentrarion: 0 . lb| l, t l/ ActLral Test Concentlation 0 . rcS'1. t|z

Iuitials

5

4

1
J

2

0.1

Cell count per.

004ol' Well # Well # Well # Well #

verage % Inhibition (-ve
number = enhancemeut)
A

ient of Variation ofCoeffic
CellYield

Average Cell Yield
(+Standard Deviation)

Tlreoretical Test Concentration ; Actual Test COncentt.ation

Initials

5

4

3

2

0,1 I or 0,004

Cell count per

Weli # Well# Well# Well#

Average % Inhibition (-ve
number = enhancement)

cient of Variation ofCoeffi
CeilYield

Average Cell Yield
(+Standard Deviation)

Theoretical Test Concentration Actual Test Concentration
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Samole Name EDL2 Date test start 11.06.22Samole # 8730-0032235
Calculate initial algal cell concentration

Concentration of innocculum (cells/ml)
Volume of algae addition (uL)
Cells added to each test well
Cells/ml in well at T=0

enter control data
D2 D3 D4

23 27
27.0 27.0

2325
1 0568_1 81 8

D5 D8 D9 D1Og2 28 22 24 26
34.0 3s.0 24.0 30.0 22.0

Use last count algae/nutrient mixture or algae only
Algae/nutrient mixture = 20uL, algae only 1ouL
Cell yield (must be >16 times in controls)
= 24.163978

1 1 6250
20

Mean cell yield for the control = Rc
Rc

286932 304432 226932
Standard deviation
sD 30820.2595

221932 246932
coefflcient of variation
CV 12.068897 Mustbe<20

11 .111

% inhibition summary
Concentrati, Average % inhibition

0.005
o.o14
0.042
0.125 -2V.044
0.374 -32.m5
1.122 -22.476
3.367 -80.561

10.'101 -197.386
30.303 -302.462
90_910 -192.164

3.704

D11
29,

23.0
23 22.0 31.0 36.0 26.0 24.O 20.A 25.0

zi.o za.o zz.o zz.o ze.o sa.o zs.o 26.0
total cells 97 102 119 126 95 116 93 103
cells/ul 242.5 255 297.5 315 237.5 290 232.5 257.5
cells/ml 242500 255000 297500 315000 237500 290000 232500 257500
Cell yield = measured concentration - initial algal cell concentration

231932 244432

255369

enter test data
conc 100.000 JJ.JJJ

cells/ul
cells/ml
Cell yield = measured concentration - initial cell concentration

729432 A21932

279432

1021932 1096932

1.235

B6 F6
.A

24.0
34.0
28.0

co

29.
0
0
0

46.0
43.O
27.0

Mean Yield
STD Yield
CV Yield

686932
746098

69026
I

964432
1027765

66442
o

82
T5

69.0

C2
79

67.0
72.0
78,0

F2
89

78.0
78.0
88.0

59.0
76.0

B3
89

101 .0
108.0
92.0

C3
104

1 13,0
89.0

107.0

F3

98
111.O
143.0
91;0

82
91.0
93.0
80.0

ot
57.0

80.0

e2
84.0
53.0
85.0

84 C4 F4
46

46.0
49.0
39.0

46
49.0
47.O
49.0

48
46.0
?on

62.0

B5 c5 F5

296
740

740000

279
697.5

697500
832.5

832500

390
975

975000

413
1032.5

I 032500

443
1107.5

1 1 07500

J40
865

304
764

865000 760000

274
685

685000

'180

450
450000

191
477.5

477500

195
487.5

487500

130
325

325000

109
272.5

272500

149
372.5

372500

854432
759432

9041 6
12

674432 749432 439432
461 098

19419
4

466532 476932 314432
312765

50021
to

261932 361932

90 9t -192 164 For 30 3030/. -3O2 462 fot 10 1O1o/, -1 97 386 fot 3 3670/" -80 561 fot 1 1220/" -22 476

Average % stimulation
lfor 90.910%' 192.164 For 30.30301 302462 for 10.1O1o/, 197.386 for 3.367% 80.561 for 1.122o/o 22 476

P:\Data\Tox Data Calcs\PS tests\2o22\8730-003\8730-0032235.xlsxsheetl
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o
E100
E

c'""
3

,?oo

Euo
o(L
-300

-350

0.412 0.137

Log Concentration

0.046 0.015 0.005

't1 11

355000

344432
337765

1 3769
4

357.5
357500

332.5
332500

346932 321932

-32.265

130
325

325000

136
340

340000

0

0
0

0
U

0

0
0
0

0
0
0

0
0
0

0
0
0

0
0

0
0

0
0
0

329432
324432

8660
J

314432 329432 -1 0568
-1 0568

0

0

-10568 -10568 -1 0568
-1 0568

0
0

-10568 -10568 -1 0568
-1 0568

0
0

-10568 -10568

lot O.125o/" -27 o44 T ot O 042o/o '104 138 fot 0.O14o/" 104 138 for 0.005o/o 104 138

for 0.374o/o 32.265 lot 0.1250/. 27.044 fot0.O42o -104.138 forQ.O14o/o -104.138 for0.005% -104.138

rlt {;cl Okra?
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Certificate of Analysis 

CHRONIC TOXICITY BIOASSAY REPORT 
Lemna minor 7-Day Growth Inhibition Test 

CLIENT: 
ALS Environmental, 1081 Barton Street, Thunder Bay, ON P7B 5N3 
TEST RESULTS: 

Sample 
 Name 

Sample 
Number 

Date  
Collected 

 

Date 
Received 

 

Date 
Tested 

 

Frond Number 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Dry weight 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Method 
Deviations 

EDL2 
L2713601-2  

8730-0032235 June 8, 
2022 

June 10, 
2022 

June 10, 
2022 

79.11% Volume 
(14.14% Volume; N/A) 

0.25% Volume 
(Not applicable) 

No 

1. Results relate only to the sample tested.  
2. Highest concentration tested, based on test method 
 

TEST PROTOCOLS: 
 

Environment Canada, “Biological Test Method: Test for Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna 
minor”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/37, Second Edition, January 2007. (Nautilus Test 
Method LM-GI-R5.14) 

REFERENCE/HEALTH DATA: 
 

Reference test conducted under the same experimental conditions with same species, clone, and test medium as test:  Yes 
Test Method Deviations:  None 

Lemna minor 

Date Reference Test Initiated:        03-Jun-2022 Reference Chemical: KCl 
Frond Increase IC25: 2.71 g/L 95% Confidence Limits: 2.21; 3.19 g/L 
Historic Geometric Mean IC25: 2.24 g/L Historic Warning Limits (± 2 Standard Deviations): 1.50; 3.34 g/L 

TEST-SPECIFIC INFORMATION: 
 
 
 
 
 
 
 
 

TEST RESULTS APPROVED BY: 
 
Date:  June 30, 2022 

   Carol D’Andrea 
Laboratory Supervisor 

 

Type and Quantity of Chemicals 
Added to Control/Dilution 
Water and to Test Sample 
Before Start of Test: 

Substance 
NaNO3 
NaHCO3 
K2HPO4 
KCl 
 

mg/l 
255  
150 
10.4 
10.1 
 

Substance 
CaCl2 2H2O 
MgCl2 6H2O 
FeCl3 6H2O 
MgSO4 7H2O 

mg/l  
44.1 
121.7 
1.6 
147 

Substance 
H3BO3 
Na2MoO4 
2H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 

mg/l 
1.86 
0.0726 
0.00003 
0.00001 
0.00001 

Test Vessel Size, Shape, Material:                  300-ml cylindrical glass tumblers 
Design and Description if Specialized Procedure:                None 



Date/Time Collected

Date/Time Received o 0 4)
IJL

Transpodation

Collection Point Description: gvhl)
l'- to

Collection Method: o&
Sample #: \bxar97L9{ Sample Name

Storage:

Sample Type
n Chemical r Other:uent

Sample Description

Arrival Tem )(meter/probe): oC (

Collected By lY

fu\- (hwu ola,,r hClient Name/Location

Nautilus Environmental Company Inc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet

Test Material

Test ISMS

Test Gonditions and Procedures

Page 1 of 3

Health Criteria

Culture Medium

Culture Age at Stad of Test

Source:

Species (clone #)

Axenic culture? Yelltlo
Health test fronds increase > 8-fold in 7 days
1 fronds at staft in each health test

f inHTl, bl inHT2, ?A inHT3atfinish

Any unusual appearance or treatment of Jbe test culture before use
in test? Yes/(O

Modified Hoagland's E+ medium, Lot # tlVtllUnt

Y days old, acclim aled u1 hours in fresh test solution
(mAPHA)

Nautilus Plant Culture Unit (!rom CPCC, # 490)

Lemna minor L. (8434)

o

v

a

U

5
a
0/

lnitial if Objective is Met

Alagae Present: Yes / @(visual inspection)

Test Volume and Depth 160 t u IIarr.-

Any remedial measures taken? Ves / l@

Any problems encountered? Yes / @

Anything unusual about the test? Yes / @

Were there any other method variations 6h^
deviations from methods? Yes / No)

sample ot u?u. oitutiT (t!/gf,'u,probe)

Date / Timelst Staft
Started Bv: by'

Iu.ob.w t€-ff
13;oc

Randomization Template k

lf yes, describe further:

Number of Reps [4

pH Adjustment hohw

Type and Source of Control / Dilution Water: repared with deionized municipalwater) or
Receiving water (filtered through - 0.2 pim, with nal APHA control) (circle one)

_!{ Vesryas sample filtered though -1pm fiber filter: Y / N

Pre-Aeration of Sample: Time: 'lzo minutes, Rate: lUUbubbles / minute,
Method: Filtered air is dispensed through airline tubing and a glass pipette

Test Type: Static (no renewal) or Static Renewal (cirgle o1rre)

Date / Time Test End
Finished By: 6/

ll " ob, 7L '1. t;\

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet R1.0 Janua ,.itrdp,ao"



Nautilus Environmental Company lnc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet Page 2 of 3

Sample #: bo fro9LL

Test Variables, Observations, and Measurements
Dai Tem ratures of a re resentative Hi h Medi Low and Control Test Vessel

Measurements of in Re resentative H Medium Low and Control Test Vessels at Test Start & Endh

Conductivity Reading of Representative Test Concentrations and Gontrol Test Vessel at Test Start -
Corrected To 25oC For Reference Test On

Measurement of ht at Least Once Durin the Test

Any changes in appearance
lf yes, describe further:

Reference Data

lution during preparation

/'t4 ryp,
no the test:
flrrt l.nq,

or duri

C.o tt
of test so

\YLW
No

Sample Name: WL

meter/probe

lnitials

High

Medium

Low

Control

Temp. Range
25t2oC

sl
6/

'Lq.(
Lq,+
LqE
xq.q

Day 0

5t
5/
L q

l"q.t
1" \
?,q, (

Day 1

5r
c1

L'l.l
u4 "t

11.t
LIl L
Day 2

>t
Ur

z\.5
u4'\
e-{..L

eq"3

Day 3

qq
o
Lq.)

Ict .,
|"q.,
L\.\
Day 4

vI14

(,v/

Lq,+
LLr,+

th,T
?,q.1

Day 5

tt ,l
C>

L\"7
L\..1.

LLL-T

L4s

Day 6

Mean Test Temperature (average of 24h high / low temperatures): u .\ t D. l oC

UlA

6
/'l
L Y t

'11,,\

l-Lr'1

Lq.1

Day 7

Day 7

Day 0

{. 'L

4.,. 5
Control

Control
x.
Low

Low

''l- L
Medium
v. o

Medium

'I^ f^
^ 

High
'+.b

High

TY
lnitials
w

lnitials

tc/tq
pH meter/probe

v/n6
pH meter/probe

(pmohs)

Day 0 Control s/L slL g/L gtL glL lnitials
Conductivity
meter/orobe

t4L\9o r+tso h\eo urh\o
t15% Variation of Mean q\q t- 6t L9

t4rb
Light Measurement: 5 points (light metre #): lL

Photoperiod: Continuous Lumination Date (day of Test): Uld.l ct ( t)

, mf"V Not Acceptable (circle one)

Mean Light Measurement: 4hCo
lnitials: 6

Acceptable Light Fluence Range: 4000 to 5600 lux

dsto,

Reference
Date

t .'+\

tc25
(siL)

ncrease or Dry Weights (circle one)

1 ?.t ).9
95% C.t

(q/L)

?Lq

Historic lC25
(q/L)

l" 5D ', 9. 'r,
Historic 95% C.l

(si L)

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet R1.O January\S[0oc



Nautilus Environmental Company lnc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet Page 3 of 3

Sample #: STbo psb LL\S sample Name: @t- t

Valid Criterion:

Test Results Summ

SD = Standard Deviation, CV = Coefficient of Variation
*= concentrations with signiflcant stimulation are indicated by *. Growth stimulation is determined by statistical comparison with control

growth by pairwise comparison using Dunnett's or \Mlliams' Multiple Comparison Test.

Stimulation calculation completed Yes / ot applicable stimulation) (Circle one)

Test End ts and Calculations:

1) Results relate only to the sample tested
2) Tidepool Scientific Software. O2000-20'19. Comprehensive Environmental Toxicity lnformation System CETISv 1.9.6.7
3) Empirical 95% Confidence lnterval
4) Outliers detected using Grubbs' Test for Residual Outlier

Weighting techniques applied to the data?

Any outliers and justification for their removal?

Yes /

Yes /

The mean number of
fronds in the controls must
have increased to 28{imes
original number.

A fo>L
t t?t C'5c D 9)

Number of Fronds in Control Vessels
(do not subtract 6 starting fronds)

qbv
Mean Number of Fronds (Must be >48
for test to be valid)

filE-n %
Stimulation

!qr!rol
Qlo v19 alL

- 14' tO

0 og?

-\L 78

D 't9

-LL Sq

oq+

-ZX lo

i. I

*LL. IL

?"

Number and Appearance of Fronds in Each Vessel at Day 0.
2 plants, 3 fronds each in each vessel, dark green and healthy

-32 )l

\l

-?t.?L

ht of Fronds in Each Treatment

0. t?

-ft s, - II T,L

aq+

- 13-91

ryt

_)L9l

?? %t

^2,0. 61 -zl \5
q+

vlv L +0

Mean % Stimulation for D

Mean 7o

Stimulation -L ]q
?l

Mean % Stimulation of Fronds Number in Each Treatment:

Mean (SD) of increase in frond number in control at test end, CV '. 
t4U 8( tz) e o

Number and Appearance of Fronds in Each Vessel atDay 7'. See Observation Sheets

tials

rc25 (95% C.t.)3
lf calculated without outliera

lc25 (95% C.r.)3

tc25 (95% C.t.)3
lf calculated without outliera

rc25 (95% C.r.)3

Statistic

0 ?E'l ( {v tA

1q. ,1 htq flls

Resultsl

c l-tl-,OLl

tL( lD - 'hhu /t h -t

Wei

L l.t', o
t2

Frond lncrease
Method of Galculation2

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet R 2Q22.doc



Lemna minor D Observations
Glient:

Sampte number: ttZO -AJ 1.ZZr(

t
@

o
N
_o
o
LL
ac
.9
(g

z
oa

t-
oo
o
.c
E
$
C
E
o)
J
o

E
oc
Eo
J
<-

t-
LUoz
m
U)
t-
tl-l
F0

a
o
a(!

Date Started:
Site:
Concentration: Observations

Date Ended:
Concentration Observations

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of C,L kt q)
E\) Number of t4" h3 trl {r

Chlorosis
(loss of pigment) k Y k V Chlorosis

(loss of pigment) V x k Y
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

k X k k
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)
k X Y Y

Yellow fronds Y X X X Yellow fronds k V V k
Abnormally
sized fronds Y K X \( Abnormally

sized fronds X )( k Y
Gibbosity
(humped or

swollen
appearance)

Y X X Y
Gibbosity
(humped or

swollen
appearance)

X X V k
Golony

Destruction
(single fronds)

V X Y Y
Colony

Destruction
(single fronds)

K k k k
Root

Destruction X X X k Root
Destruction X >< Y k

Loss of
Buoyancy V Loss of

Buoyancy Y Y v Y
Other

Observations
Other

Observations

Growth Stimulation (Hormesis) at this yffiration? Fronds: YES / NO
Weights: YES / N0

GroMh Stimulation (Hormesis ) at this concentration? Fronds: yES /
ts: YES /

LEGEND: X-not present {- affects < 25o/o of plants {{- affects 25-s0%o of plants {{{ - affects > sovoof plants



Lemna minor D Observations
Client:

Sample number: ZftZO TJ!ZL5(

s;<-
€jj-.--5/.

t
@

o
N
-oo
tL
4)
c
o
(g-
oa

_(]

tr

oa
o
,c
E
(o
c
E
(')
I
o
C'=-
$
E
E
0)J
-;
E
ulo
z.
m
ct)
t_
ulFa

a
q)

a
(tr

<..

Date Started:Site
Date Ended:Concentration Observations Concentration: Observations

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of 1x q( hq kq Number of 5L qq h1 3?
Chlorosis

(loss of pigment) K Y k Y Chlorosis
(loss of pigment) X Y V k

Necrosis
(localized dead tissue

on fronds, which
appears brown or X X k X

Necrosis
(localized dead tissue

on fronds, which
appears brown or

Y Y V k
Yellow fronds Y X k x Yellow fronds k V k k
Abnormally
sized fronds CW vniJ-l* LJ,b,

,// Abnormally
sized fronds

,// il
frd&*,

t//
Jw,/4-Gibbosity

(humped or
swollen X Y k v Gibbosity

(humped or
swollen k )( V k

Colony
Destruction
(single fronds) Y Y X X

Colony
Destruction
(single fronds)

\< k Y X
Root

Destruction Y \< X x Root
Destruction x X \

Loss of
Buoyancy v V Loss of

Buoyancy Y Y (
Other

Observations Other
Observations "wGroMh Stimulation (Hormesis) at this concentration? Fronds: yES /

Wei hts: YES /
GroMh Stimulation (Hormesis) at this concentration? Fronds: YES /

hts: YES /
LEGEND: X-not present {- affects < 2So of plants r1!- affects 25_50% of plants {{{ _ affects > S1yoof plants



Lemna minor E Observations
Client:

Sample number: 3t7o -aJ Lzz>i

t
cO

o
N
_oo
tL
ac
.o
(u-
q)
a

_o
a)
N
CU

D

.c
E
(s
c
E
(l)
J

'E-

(Uc
E
OJ
$

t-
LUoz
m
at
tll
Fa

U'

o
a
(g

Date Started:Site
Date Ended:Coneentration Observations Concentration: observations

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of {"t t4L L,,t tnt Number of lnL \L st n
Chlorosis

(loss of pigment) Y Y K Y
Ghlorosis

(loss of pigment) X v Y k
Necrosis

(localized dead tissue
on fronds, which
appears brown or X k X k

Necrosis
(localized dead tissue
. on fronds, which

appears brown or
k k k Y

Yellow fronds Y Y k k Yellow fronds k ! Y !
Abnormally
sized fronds

\//
\ncJt*

,f/ Abnormally
sized fronds tnol,{,,

,//
oJ'Qv

//
'J&0^ )nr,/r(*Gibbosity
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Nautilus Environmental Company Inc. 
Suite 122, 704 Mara Street, Point Edward, ON N7V 1X4 519-339-8787 

 
 
 
 
 
 
June 30, 2022 

 
 
 
Christine Paradis,  
ALS Environmental,  
1081 Barton St,  
Thunder Bay, ON P7B 5N3     
 
Dear Christine: 
 
On June 10, 2022, Nautilus Environmental Company Inc. personnel received one water sample (SED 
2 DIS L2713601-3) from ALS Environmental, Thunder Bay, ON.  The following toxicity tests were 
performed on this sample observing Environment Canada methods: 

• Fathead minnow 7-day toxicity test, according to the protocol “Biological Test Method: Test of 
Larval Growth and Survival Using Fathead Minnows”, Second Edition, Environmental Protection 
Series, Ottawa, ON.  Report EPS1/RM/22, February 2011. 

• Ceriodaphnia dubia 3-brood toxicity test, according to the protocol “Biological Test Method: 
Test of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia”, Second Edition, 
Environmental Protection Series, Ottawa, ON. Report EPS 1/RM/21, 2007. 

• Freshwater alga 72-hour toxicity test, according to the protocol “Biological Test Method: 
Growth Inhibition Test Using a Freshwater Alga”, Second Edition, Environmental Protection 
Series, Ottawa, ON. Report EPS 1/RM/25, March 2007. 

• Lemna minor 7-day toxicity test, according to the protocol “Biological Test Method: Test for 
Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna minor”, Second 
Edition, Method Development and Applications Section, Ottawa, ON., Report EPS 1/RM/37, 
January 2007. 
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Table 1 Summary of Chronic Toxicity Results, sample collected June 8, 2022 

Sample Name 
Sample # 

Toxicity Test Endpoint Effect Result1 

SED 2 DIS  
L2713601-3 

Fathead Minnow 
 

7-day LC50 
(95% Confidence) 

7-day IC25 
(95% Confidence) 

Survival 
 

Biomass 

>100% Volume 
(Not Applicable) 
>100% Volume2 
(Not Applicable) 

#8730-0032236 Ceriodaphnia 
dubia 

 

3-brood LC50 
(95% Confidence) 

3-brood IC25 
(95% Confidence) 

Survival 
 

Reproduction 
 

>100% Volume 
(Not Applicable) 
5.66% Volume 

(1.03; 13.39% Volume) 
 Raphidocelis 

subcapitata 
72-hour IC25 

(95% Confidence) 
Growth >90.91% Volume3 

(Not applicable) 
 Lemna minor 7-day IC25 Frond Number 

(95% Confidence) 
7-day IC25 Dry Weight 

(95% Confidence) 

Growth 
 

Growth 

>97% Volume3 
(Not applicable) 
>97% Volume3 
(Not applicable) 

 

1 - Results relate only to the sample tested 
2 - Inhibition 29.93% at concentrations 12.5% v/v 
3 - Highest concentration tested, based on test method  
 
Toxicity Test Endpoint Descriptions 
 
From the data obtained in toxicity tests the following endpoints can be determined: 
 
LC50   The estimated concentration which causes acute lethality to 50% of the test 

organisms. 
 
IC25   The estimated test sample concentration which causes a 25% impairment in a 

quantitative biological function (i.e., the concentration estimated to cause a 25% 
reduction in fathead minnow larvae biomass, 25% reduction in the number of 
Ceriodaphnia dubia young produced).  
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Chronic Toxicity Test Descriptions 
 
Fathead Minnow Toxicity Test 
 
The fathead minnow 7-day survival and growth toxicity test determine the effect of a sample on the 
ability of fathead minnow larvae to survive and grow. This toxicity test utilizes 10, <24-hour old larvae 
per replicate and exposes them to a dilution series of the test sample (i.e., 100%, 50%, 25%, 12.5%, 
6.25%, 3.13%, 1.56% volume and a control).  The endpoints of the toxicity test determine the effect 
of the test sample on larval survival as well as growth over the 7-day exposure.  Larval biomass is 
considered a sublethal endpoint which combines the effects on mortality and growth.  The procedure 
is a static replacement toxicity test where the larvae in each replicate are exposed to a fresh sample 
volume each day.  The toxicity test utilizes a minimum of seven concentrations plus a control with 3 
to 4 replicates per concentration.  If there is sufficient mortality and/or impairment in growth an 
LC50 and/or IC25 is calculated. 
 
 
Ceriodaphnia dubia Toxicity Test 
 
The Ceriodaphnia dubia 3-brood survival and reproduction toxicity test determine the effect of a 
sample on the ability of the C. dubia to survive and reproduce. This toxicity test is initiated by 
introducing one, < 24- hour old offspring (neonate) per vessel. The neonates are exposed to a 
dilution series of the test sample similar to the fathead minnow toxicity test.  The toxicity test 
procedure, like the fathead minnow toxicity test, is a static replacement toxicity test where the C. 
dubia for each replicate is transferred to a fresh sample volume each day of the toxicity test.  The 
toxicity test utilizes a minimum of seven concentrations plus a control with ten replicates per 
concentration.  The endpoints of the toxicity test determine the effect of the test sample on survival 
and reproduction. C. dubia reproduction is considered a chronic endpoint.  During the exposure, the 
C. dubia matures and produces three broods of offspring.  The number of offspring per replicate for 
each test concentration is tabulated at the end of the test period.  If there is sufficient mortality 
and/or impairment in reproduction an LC50 and/or IC25 is calculated.  
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Raphidocelis subcapitata (previously Pseudokirchneriella subcapitata) Toxicity Test 
 
The Raphidocelis subcapitata 72-hour growth inhibition test is performed to determine the capacity 
of a sample to inhibit the growth of algal cells.  P. subcapitata cells are introduced into the test in 
the form of an inoculum, in which the algae are 3 to 7 days old and at a concentration of 10,000 
cells/mL.  The test is comprised of at least 10 concentrations of 3 to 4 replicates each, diluted by a 
factor of 0.33 (i.e., 100%, 33%, 11%, 3.7% etc.).  The set of controls includes 10 replicates.  Into each 
replicate of the test, 2200 algal cells are placed.  The actual concentrations are diluted by a factor of 
0.9091 because of the addition of a nutrient spike (enrichment medium) and the preparation of the 
inoculum.  After 72 hours in an incubation area, the cells in each replicate are counted, and the 
growth of the algae exposed to the sample is compared with growth of the controls.  An IC25 is 
calculated to reveal if the sample caused any inhibition in the growth of the algal cells. 
 
Lemna minor Toxicity Test 
 
The Lemna minor 7-day growth inhibition test is performed to determine the capacity of a sample 
to inhibit plant growth. Each leaf-like structure of L. minor is called a frond.  Three-fronded L. minor 
plants, started 7 to 10 days previous, are placed, two plants to a replicate, into test chambers.  The 
test is comprised of at least 7 concentrations of 4 replicates each, diluted half by half (i.e., 100%, 50%, 
25% etc.).  The set of controls also includes 4 replicates.  The actual concentrations are diluted by a 
factor of 0.97 because of the addition of three nutrient stock solutions (enrichment medium) to the 
sample prior to preparing the dilution series.  After 7 days, the individual fronds of the plants in each 
replicate are counted, and the plant dry weight determined.  The growth of the fronds exposed to 
the sample is compared with that of the control fronds, and an IC25 is calculated for both frond 
number and dry weight.  This reveals if the sample caused any inhibition in the growth of the L. 
minor. 
 
The following pages contain detailed descriptions of your fathead minnow, Ceriodaphnia dubia, 
Lemna minor, and Raphidocelis subcapitata toxicity tests.  Bench sheets of the chronic tests have 
been attached for your review. Also attached is a graph of the impairment in growth/reproduction.  
Additional information about quality assurance/quality control procedures and results can be made 
available if so desired. 
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If there are any further details which you require, please do not hesitate to contact us. 
 
Yours very truly, 
Nautilus Environmental Company Inc. 
 
 
 
 
 
Carol D’Andrea 
Laboratory Supervisor 
 
File ID: \bioassay\2022\8000\8730-003\8730-0032236 FCRL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ALS Thunder Bay -  SED 2 DIS  (L2713601-3)  - June 8, 2022
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Fathead Minnow Larval Survival and Growth Study 
METHOD:   Environment Canada, “Biological Test Method: Test of Larval Growth and Survival 
Using Fathead Minnows”, Second Edition, Environmental Protection Series, Ottawa, ON. Report 
EPS 1/RM/22, February 2011. Nautilus Test Method FH-GS-R14.7. 

 
Test Material 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
 
 
 
 
 
 
 
 
 

Page 1 of 4 

Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type: 
 

Effluent Source: SED 2 DIS 
L2713601-3  

Date/Time Sampled: 
  

June 8, 2022; 08:40 Date/Time Received: June 10, 2022; 11:10 

Date/Time Test 
Started: 

June 11, 2022; 16:10 Date Test Finished: June 18, 2022 

Description:  
 

Clear, light brown Days Sample Used: Days 0 to 6 
 

Sample #:  
 

8730-0032236 Sample Collection: Grab 
 

Transport:  
 

Road Arrival Temp.: 17.3°C 
 

Collected By: 
  

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

N/A - Not Available  

Species:  Fathead Minnow (Pimephales promelas)  
 
Source:  Nautilus Fathead Minnow Culture Unit (A.B.S. Inc., Colorado) 
 
Culture Temp.: 22 to 26 °C  Life Stage: <24-hour old larvae 
 
Culture Mortality Within 7 Days of Egg Collection: 1.0% 
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Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032236 Sources:  SED 2 DIS L2713601-3  
 
Control and Dilution Water 
  
 
 

 
 
 
Test Conditions 
  
 Test Volume:  533 ml/rep  Temp.:  25 ± 1 °C 
 
 # Organisms/rep.: 10   Depth of solution in test vessels: 7.9 cm 
  
 Unusual Behaviour During Test:  No, see bench sheets 
 
 Reps/conc.:  3 reps/7 conc. plus a control 
  
 Pre-aerated:  Yes, 100% Sample, days 0 to 6 
     
 Duration of Pre-aeration:     ≤20 minutes Aeration During Test: No 
 
 Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing and a 

disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
   
   Test Vessels:                        1-L polypropylene cylinders 
 
Conditions for Test Validity 
 

Control Mortality and Atypical Behaviour is ≤ 20%: Acceptable (0%) 
    
Average Weight of Controls is ≥ 250 µg:   Acceptable (441 µg) 

 
 
 
 

 
Page 2 of 4 

Water Source: Dechlorinated municipal drinking water  
 
Type and Quantity of Chemicals Used: none 
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Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032236 Sources:  SED 2 DIS L2713601-3  
 
Test Results 
  

    Concentrations (% Volume) 
Endpoints Rep Control 1.56 3.13 6.25 12.50 25.00 50.00 100.00 

Mortality Data                   
Larvae % Mortality 1 0 0 0 0 40 10 20 30 

  2 0 40 0 40 10 10 30 20 
  3 0 0 0 0 0 10 10 10 
                    

Mean % Mortality   0.0 13.3 0.0 13.3 16.7 10.0 20.0 20.0 
S.D.   0.0 23.1 0.0 23.1 20.8 0.0 10.0 10.0 

Survival/Growth 
Data                   

Mean Dry Biomass  1 0.417 0.429 0.313 0.440 0.215 0.433 0.352 0.312 
(mg) 2 0.470 0.197 0.358 0.223 0.358 0.280 0.298 0.473 

  3 0.436 0.448 0.322 0.477 0.362 0.436 0.443 0.339 
                    

% Effect (+ or -)   0.0 -18.8 -24.9 -13.8 -29.3 -13.2 -17.4 -15.0 

Mean Dry Biomass/ 
Concentration (mg) 

  
0.441 0.358 0.331 0.380 0.312 0.383 0.364 0.375 

S.D.   0.03 0.14 0.02 0.14 0.08 0.09 0.07 0.09 
                    

 S.D. = Standard Deviation 
 
 
Method of Analysis 
  
 LC50 and IC25: 
 
 Tidepool Scientific Software. ©2019. Comprehensive Environmental Toxicity 

Information System – CETIS v1.9.6.7. 
  

 
Page 3 of 4 
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Fathead Minnow Larval Survival and Growth Study - Continued 
  

Sample #:  8730-0032236 Sources:  SED 2 DIS L2713601-3  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
 
7-day LC50 
(Confidence Interval)2 

 
 

>100% Volume 
(Not Applicable) 

 
 

No dose response 
 

Biomass 
(Survival and Growth) 
 
7-day IC25 
(Confidence Interval)2 

 
 
 

>100% Volume3 
(Not Applicable) 

 
 
 

No nonlinear regression models fit 
Linear Interpolation (ICPIN) 

 1 - Results relate only to the sample tested. 
 2 - Empirical 95% Confidence Interval  
 3 - Inhibition 29.93% at concentrations 12.5% v/v 
  

 
 
 
 
 
7-Day Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 02-Jun-2022 Reference Batch #: Zn2102 

Method of Analysis:   Trimmed Spearman-Karber α = 10% 

7-Day LC50 (95% Confidence Limits):  0.61 mg/L ( 0.49 mg/L; 0.76 mg/L) 

Historic Geometric Mean LC50: 0.70 mg/L ( 0.41 mg/L; 1.21 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 
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Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:       Yes, Grubb’s test indicated an outlier 
(Control; rep. 2).  No reason to remove it.  Statistics include all data. 
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Fathead Minnow lniti Sam leM

Concentration: 100o/o Sample Name:

surernents on and Use in T Test

d .D)> Lffit?bd€^ ple #:

Y:\Masters\MASTERS BINDER\10. Fathead Minnow\Fathead Minnow lnitial Measurements lu0zo.Ag R1 .4.doc

UTq-

P

lnitial Variables Meters/Probes
Used Pre-aeration

Day Date
Temp

("c)
pH D.O.

(ms/L)
Cond

(pmhos)
o'(J.oo

I g

o
o

yes/no Rate
(bubbles/min)

Duration
(min)

Pail
Sub-

Sampled

o
cl

0 L\ X-c .Ll 6Lt (7$ 6 Vh <1 00 <20 1 a
1 '16. \ v-( qh LI6 t7 rt €lq Yq <1 00 <24 1 c
2 ?s.o 8.o q.g 2q L4 %t s1 00 <20 1 F/.
t
!, l.J Q-€,+ B.o (o.o &t b l1 ,jAr 5/c ks <1 00 <20 2 t*
4 )3 ?4.J

".q
lo.1 6se b s/, <1 00 <24 2 t{

5 lb 19.6 ft /a .Dl 5ev 6 rbtll w s1 00 <20 3 6
6 rT ?.0.t 8.o Io.1 6 6/t tt/ca 51 s1 00 <20 J &
7 )-b

Answer the following questions regarding sample treatm ent and test procedure:
Was sample filtered or settled and decanted? Yeslt@ tf yes, state mesh size
Was sample pH or hardness adjusted? VeV@
Were alternate concentrations or dilution series used? yes/N6l
Was test fed 10Opt of brine shrimp days 0 to 6? @r*o"
Hil"j?ilff;y 

other rnethod variations, deviations, or exctusions vesl@

lf yes, describe further:

lf yes, describe furth

lf no, describe further:

lf yes, describe further:

Was there anything unusual about the test, any problems V*rO lf yes, describe further:encountered, or any remedial measures taken?
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M2,
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b \? L5,7 8.t.

tcKu?.1 L5o Glt ft1st a/o ,ri.

7 fr\

Ccncentration:

Observations:

Fathead Minnow 7-day .jroMh Toxicity Test
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L3.1

".8
6,8 bQ ,9/aa FZ o o o O O o 5c:

7f "j ?.9 u.z l,C.l \j /&? 5o o C o o o o so
o o O o o o So

(U

o
Date

ffia
lnitial Measurements Meter / Probe o

(s

"C pH
(units)

D.O.
(mdL)

Cond
(!mhos)

D.O. /
"c pH cond

0 )lUo rg-< t.f X-o L6) bt\ teltl Yb c
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Concentration: 7- B'(. li,

Observations:_

Concentration: 6-"t< l, 'rt/

Fathead Minnow 7-day ;roMh Toxicity Test
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Fathead Minnow 7-day;roMh Toxicity Test

Concentration

Observations:
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Concentration 7-/- vl, Sample Name

Observations:

Concentration:
(Oo- /. v (,t

Fathead Minnow 7-day.;roMh Toxicity Test

Pr> ;5ftl%cy-= sampte +: T€D.tls=p-4e.rc
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(E
F

% Mortality
/ Rep

o/" Atypical I
Rep

o
.g.:
cpH

(units)
D.O.
(mg/L) pH A B C A B C
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Sample I

Client
nformation -At*\ -T:h

FATHEAD MINNOW LARVAL WEIGHTS

LA?le(df,)-3

weight of fish surviving per rep divided by the number of larvae that were placed in
the test (typically 10 larvae).

Sample Name

s"p@ Sample oat"nimM Person samplinn nlq.-,
)ateffime Received lilOo?a lll9 ArrivalTemP l-1t3 'C

sample rype e#LuP $- Sample Descri tr A'-
100% HardneRs '2 

'
z

Test started UV--QD- Fathead Batch # F /a Lzl
Date eggs laid oLlal/cB.oL(LL Culture mortalitywithin 7 days of egg collection I .o 2 Swim bladder inflated; @ I no _%'S
Age of Larvae at start of test in hoursl[Y Control Hardness 9o Water Bath Quadrant \,

Average Temperature during Test: L "c

ls there any unusual appearance, behavior, or treatment of test organisms, before their use in the test? Yes / @circle one)

Test lnformation
Dateffime s]€.rted ll'o6.1,7. I lb',to
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that vessel at the start of
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B

A

C

B

A

C

B

A

Rep

fo
1

I
1

q
1

a
ft >a

1

fr"1
kt"q
lo

-E4uq
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0.-1'39.1 6
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0.'7 i5.r I
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0.-r 3 j;-t
0.1 21 t -1

0.-1 3 t oj
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0.'1j\1^
0.-1 3"11 \

0.'13Lqa
0."1'35q q

g.ruloS'l
0l'loq z
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cG-
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o ,q11
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o ,4q5
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a 3rt

o 1(a

o 180

o 1jt

0 35s
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Concentration
7o volume

# of Larvae
at Start

#of
Larvae

Survivinq
Final

Mass (q)
lnitial

Mass (q)

Mean Dry
Mass/Rep

(mq)

Mean Dry
Biomass/
Reo (mq)

Mean Larva
Dry Mass/
Conc (mq)

Mean Dry
Biomass/

Conc (mq)
Mass SD

(ms)
Biomass
SD (ms) CV Mass

10
10

10

Control 10
10
10

0.74509
0.74527
0.73985

0.74092
o.74057
0.73549

o.417
0.470
0.436

0.417
0.470
0.436

0.441 o.441 0 026851 o 026851 6.088763

1.56 10

10
10

10-
h

10 ./

0.73725
0.73988
0.73789

o.73296
o.73791
o.73341

0.429
0.328
0.448

0.429
0.'197

0.448

0.402 0.3s8 0.06431 0.1 39753 16.00644

3.13 10
10
10

'10

10

10/

0.73698
0.73461
0.73089

0.73385
0.73103
o.72767

0.313
0.358
0.322

0.313
0 358
0.322

0.331 0.331 Q.023812 0.023812 7.1 93886

6.25 10
10
10

10
6
10

0.73807
o.72711
0.73136

o.73367
o.72488
o.72659

o.44Q
0.372
0.477

0.440
0.223
0.477

0.430 0.380 0.053438 0.137219 12 44024

12.5 10
10
10

b
o

10./
0.73760
0.74265
0.73408

o.73545
0.73907
0.73046

0.358
0.398
0.362

Q.215
0.358
0.362

0.373 o.312 0.021792 0.08374 5.847015

25 10
10
10

o
o
o

0.73404
0.73380
0.73888

o.72971
0.73'100
Q.73452

0 481

0.311
0.484

0.433
0.280
0.436

0.426 0 383 0.099126 0.089213 23.29327

50 10
10
10

8
7
a

0.74651
0.72709
0.73474

o.74299
o.72411
0.73031

0.440
0.426
0.492

0.352
0.298
0.443

0.453 0.364 0.035011 0.073283 7.734712

100 10

10
10

7

o
9

0.72872
.0.73889
0.74200

0.72560
0.73416
0.73861

o.446
0.591
0.377

0.312
0.473
0.339

0.471 0.375 0.1 0954 0.086223 23.24654

Sample # azso-ooszzso Sample Name "36" / L2713601-3
Validity Criteria: Mean Dry Larva Mass

for Controls (must be >250u9) 441

NAUTILUS
; 1\.i ../ 1 i:'. !); t.i ?,: ::: l.i'i /., 

'".aal@laa

SD. Standard Deviation
CV. Coefficient of Variation

6t21t2022 Y:\FHM Weights8730-0032236Exce1 template with 3 reps



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study 

METHOD:  Environment Canada, “Biological Test Method: Test of Reproduction and Survival 
Using the Cladoceran Ceriodaphnia dubia”, Second Edition, Environmental Protection Series, 
Ottawa, ON. Report EPS 1/RM/21, 2007. Nautilus Test Method CD-RS-R12.11. 

 
Test Material 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
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Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type:  
 

Effluent Source: SED 2 DIS 
L2713601-3  

Date/Time Sampled
  

June 8, 2022; 08:40 Date/Time Received: June 10, 2022; 
11:10 

Date Test Started: 
 

June 10, 2022; 
17:20 

Date Test Finished: June 16, 2022 

Description: 
 

Clear, light brown Days Sample Used: Days 0 to 5 

Sample #:  
 

8730-0032236 Sample Collection: Grab 

Transport:  
 

Road Arrival Temp.: 17.3°C 

Collected By:  
 

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

Species: 
  

Ceriodaphnia dubia Culture Temp.: 25 ± 1 °C 

Source:  Nautilus Culture (initiated from mass culture originating from OMOE,  
Rexdale) 
 

Parentage of All Organisms Originated from the Same Mass Culture:  Yes 

Life Stage:  Neonates are less than 24 hours old, and all broods used have hatched 
within 12 hours of one another. 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032236 Sources:  SED 2 DIS L2713601-3  
 

Test Organisms-continued 
  
 
 

 
 
 
 
 
 
 
 

 
Control and Dilution Water 
  
 
 
 
 
 
 
 
 
Test Conditions 
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Ephippia Present in Culture Prior to Testing:   No 
 
Mean Brood Organism Mortality Within 7 Days of Testing:   0% 
 
Mean Number of Surviving Young Produced Within First 3 Broods:   23.2 
 
Mean Number of Surviving Young Produced Within 7 Days of Testing:   35.6 
 
Number of Young Produced by Brood Organisms in 3rd/4th Brood:   see bench sheet 

Water Source:
  
 

Reconstituted/Dechlorinated Municipal Drinking Water and 
Distilled water  
 

Type and Quantity of Chemicals Used: 60 mg/L MgSO4, 4 mg/L KCl, 96 mg/L  

NaHCO3, 8 ug/L B12, 8 ug/L Selenium, 40 mg/L CaSO4 

Test Volume: 
  

15 ml/rep  Temp.:       25 ± 1 °C 

Reps/conc.: 
   

10 reps/7conc plus a control 

# Organisms/rep.:
  

1 Depth of solution in test vessels: 4.5 cm 
 

Test Vessel Description:      17 ml polystyrene cylinder  
  
Unusual Behaviour During Test:
  

No, see bench sheets 
 

Pre-aerated:  Yes, 100% Sample, days 0 to 5 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032236 Sources:  SED 2 DIS L2713601-3  
 

Test Conditions-continued 
  
 
 
 
 
 
 
 
 

Conditions for Test Validity 
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Duration of Pre-aeration:   ≤ 20 min
  

Aeration During Test:   No 

Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing 
and a disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
Dilution Water Batch Number:  CD22-73 

Control Mortality is ≤ 20% Acceptable (0%) 

An Average of ≥ 15 Neonates Produced per Surviving 
Female in the Controls in First 3 Broods: 
 

Acceptable (17.7 Neonates) 

≥ 60% of Controls Produced ≥ 3 Broods:   Acceptable (80% of controls) 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032236 Sources:  SED 2 DIS L2713601-3  
 

Test Results 
   

    Concentrations (% Volume) 

Endpoints Rep Control 0.14 0.41 1.23 3.70 11.11 33.33 100.0 

Survival Data                    
Mean % Mortality 

  
                  
0 0 0 0 0 10 0 0 

Reproduction Data 1 23 20 17 22 19 22 4 4 
Number of Neonates per 

Replicate in First 3 
Broods or Less 

2 22 24 23 13 6 7 5 4 
3 19 21 22 15 18 2 13 5 
4 19 7 20 18 19 20 7 8 
5 18 18 21 18 22 7 3 11 
6 17 22 19 10 18 12 2 11 
7 13 24 14 18 8 6 7 13 
8 13 17 22 9 19 17 10 11 

  9 21 17 21 19 11 10 7 15 
  10 12 11 25 5 26 10 5 8 

Total Number of Live 
Neonates in First 3 

Broods or Less 

  
177 181 204 147 166 113 63 90 

% Effect (+ or -)   0.0 2.3 15.3 -16.9 -6.2 -36.2 -64.4 -49.2 

Mean Number of Live 
Neonates in First 3 

Broods or Less 

  
17.7 18.1 20.4 14.7 16.6 11.3 6.3 9.0 

SD   3.9 5.5 3.1 5.3 6.3 6.5 3.3 3.8 
 SD = Standard Deviation 

Method of Analysis 
  
 LC50 and IC25: 
 

Tidepool Scientific Software. ©2019. Comprehensive Environmental Toxicity 
Information System – CETIS v1.9.6.7. 

Page 4 of 5 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032236 Sources:  SED 2 DIS L2713601-3  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
3-Brood LC50 
(Confidence Interval)2 

 
>100% Volume 
(Not Applicable) 

 

 
No dose response 

Reproduction 
3-Brood IC25 
(Confidence Interval)2 

 
5.66% Volume 

(1.03; 13.39% Volume) 

 
No nonlinear regression models fit 

Linear Interpolation (ICPIN) 
 

 1 - Results relate only to the sample tested.     
 2 - Empirical 95% Confidence Interval  
    
 
 

 

 

 

 

3-Brood Reference Toxicant Results 

 
Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 02-Jun-2022 Reference Batch #: Zn2102 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

3-Brood LC50 (95% Confidence Limits):   0.15 mg/L (  0.12 mg/L; 0.19 mg/L) 

Historic Geometric Mean LC50:         0.08 mg/L ( 0.03 mg/L; 0.27 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 

 
Page 5 of 5 

Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:       None 
 
Any Transformation of Data Required:   No 



CERIODA^PHNIA DUBIA BIOASSAY SUMMARY SHEET

crient:_ftL$ -(ltu,n "l* Sbd -1.* ZiLt,
L LT rg6ot 9

6??ooo3zzl(

0

Controls

Sample #:

Acceptable:

Acceptable:

Sample Name

Conditi r Test Validitv

Control Mortality is< 20o/o'.

> 6 Controls Produced > 3 Broods:

An Average of > 15 Neonates produced per
Surviving Females in the Controls

Summarv of Test Results.

Pre-aeratio n, Vh Reason:

SURVIVAL

3-brood LC50

95% Confidence lnterva12

REPRODUCTION

3-brood lC25

95% Confidence lnterva12

hu

= Results relate only to sample tested
= Estimated uncertainty

@DNot Acceptunru' l? ) Neonates

tion, ( b 
.rin

0 ta{at {,1 ot., Dura

@*o,
@erto,

u-

%

2

Are there any outliers present: Yes /

Concentration(s) & Rep(s); .-
@

Analysis Completed: lnitials

Results Verified: lnitials

Date o6

60 Date a+tAo

g_ 2+

faa

ENDPOINT

e6L
0 t\.9

% Volume

% Volume

/oo % Volume

/r //1. o/o Volume

RESULTl

o n /,h (^ L1{n-/ 4/(Mh,
lltrn orltL u12U'W

ILP tft ' ,h nr'o'l
/"t4 / U [r" /^uh *

Ito d-rsc retYch*-

METHOD OF CALCULATION
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" eriodaphnia dubia lni al Sample Measureme 's Before P paration and Use in Toxicitv Te'

Concentration:100% Sample Name: ? -F> L:F)=lxr).3 sampte *' $=O OEaaar*-=p9-

Day Date

gffit

lnitial Measurements Meters / Probes
Used Pre-aeration

Pail
Sub-

Sampled

o
G

Temp
('c)

pH D.O.
(ms/L)

Gond
(pmhos)

o
o

E
oo

yes/no Rate
(bubbles/min)

Duration
(min)

0 lO't)b )s.3 8.L Q.-I 6r3 elq r3 [rr nt \cz s1 00 <20 1 W1-'

1 \\ q o t-o Y O 59) 6h tI/f,z ,42/, \/( <1 00 <20 1 e
2 G 16 .1_ )-o lD" ( 62?

{h w8 5/b Xu s1 00 <20 1 (
3 \7 ?2.,t 8.o lo.z 6E< elv ,r/gt s/6 fur <1 00 <20 2 CrA

4 )+ Lr.q 8,o lo. l t3? 6/q ,4w t/e
,7t-S

<1 00 <20 2 sb

5 \5 LS ,( 1? lo X IQo ,t(Q t%ffi sl, Vcv <1 00 <20 3 ;,

6 lu <100 <20 3

7 ft <1 00 <24 3

I 11 s1 00 <20 3

Answer the following questions regarding sample treatmeqt and test procedure:
Was sample filtered or settled and decanted? Vestt{Q lf yes, state mesh size:

Was sample pH or hardness adjusted? Y"yf@ lf yes, describe further:

Were alternate concentrations or dilution series used? yeyNO lf yes, describe further:

@,*o
vesr@

Was test fed 100prl of YCT and 100p1 of P. subcapitata daity?

Were there any other method variations, deviations, or exclusions
from method?

Was there anything unusual about the test, any problems
encountered, or any remedial measures taken?

lf yes, describe further:

lf no, describe further:

lf yes, describe further:

Y:\Masters\MASTERS BINDER\S. Ceriodaphnia dubia\Ceriodaphnia dubia lnitial Measurements July frsidt.+.ao"
r41-



Concentrat, )

ceriodaphnia duhia 3-Brood survi.,al and Reproduction Toxicity Test

Name: Lfi+tVtoDl-7 Sam le #:tr)E

(g
o Date

*-tra

lnitial Variables Meter/Probe
o
o

oc pH
D.O.

(rng/L)
Cond

(umhos) D.O. / oC pH Cond

0 to.rx )t,t 8.2 1.5 4q7 slq r3 
lrsr 7,- hJU

1
1\ r(,1 8-q 1] \\q LIq relxl tlc

C
2 a u4q 1.7_ X-r qLq Ll\ (b/ll sl I U
3 t3 L' 6 8.tt 7.6 t-t13 b(q r1/8v 9/a /9
4 lg ?r.< c4D. L 1.7 t{"{ B L/,< t) /rt sle 5o

5 5 zr,t 8. r- 7- -r "t? l L(q t3 /<( slr, S<>

6 \ro

7 l}

Final Variables Meter/Probe
o
o

"c pH D.O.
(ms/L)

D.o. / "c pH

T1 \ I-c a.7 atq teng d

Eq,4 5,{ 7,( rh U/8 .3e

11. I 8.o ?.o 6t"( t71tr9 Jo

y+l aq -1o \6 EB qD

,LS, 
I 7.c( L.j L/q t3/ &( so

Lsq ?.q G9 6/,1 t%s tr

Neonates Per Replicate % Mortality / day
G(f Date

ana? 1t 2o 3& 4s 5o $a 7 8 9, 10
Total

Vial
Running

Total
Atypical/

day

o
(E.E

Recheck
for neos
= initials

0 lcOo
1 t\ - C) C O C) f) @
2 ra () of C) C) c) o r) o t1 n c) CJ O v-
3 7 o C O o C) a, C,) a-l o d
4 I9 q r+ F\ e L) q a f, Ll b .lL\ o ffi
5 t3 q T fl

(
6 K o (" K + 6b () 8) lt

6 ls q ll 6 5 8 q ll T q o 6+ o a G
7 R
8 rl

Total
Neonates

nnL' LL rq rq It t+ \9 i9 LI IL t7T Notes: " = > 4th brood (not counted)
Y:\Masters\MASTERS Ceriodaphnia riodaphnia dubia 3-Brood Survival and Reproduction Toxicity Test July



Concentra

ceriodaphnia dubia 3-Brood survi.,al and Reproduction Toxicity Test
4') ., tv Sam e Name L-Q+t?bol-? Sam le #:

Date

lnitial Variables Meter/Probe

(5
o

?{ T:Iz
oc pH

D.O.
(ms/L)

Cond
(umhos) D.O. / "C pH Cond

o
(0

0 tO-$o )9.b 8.3 "1.8 4r{t 6lu tllss 4u (rut

1 \\ L5 .l t"l -+x {4L' Ltq telTg s(t U
2 I? L<.tr trL a{ qqt rtt tbryE rlt

l-,

3 t3 7r"e 8-L /.t-l 1tz 6t,( tt/ss 11a c$

4 lg Lr.{- V.z 1,( "t{Z bru t3/ ri > 1r. fo
5 b L{. 1 2.2 ?.( TL{ B L/q tz/g? 5lo So

6 \le

7 l}

\./ \L _

Final Variables Meter/Probe
o
(u

oc pH D.O.
(ms/L)

D.o. / "c pH

Lq. Y 8.r {-{ 6th teltb &

75,1 >c 6s 6/q /1/sE .C\

zt, z Q,O r.g L/cI ,t&E 5o

l+a q-,(] b+ b{ wab U
Zq.'t 7- "l u-3 6/r( 17rctr 5d

?5. I ?s 6.q 6/, ,94e k

Neonates Per Replicate % Mortality / day
(l'
o Date

n--aa 1 2 3 4 5 6 7 I 9 10
Total

Vial
Running

Total

lo

Atypical /
day

o
(! Recheck

for neos
= initials

0 toOo
1 t\ C] c') (f o (, (., e) .l
2 ra o C) (-l r) (2 C) c, c) c) c) o c) C) ,-
3 r) () o o f) C) C) O
4 r9

a
--L' J .f = 3 L d U B r( ;o r

5 ta t0 -t
K q + g to x b + TL n -4

(1t h
6 Ito 8 lq ll o I to lc 6 lo o ?+ o 6 (t,

7 R
I D

Total
Neonates l-o tLt LI ? It LL t?L! r? l\ rri Notes: * = > 4th brood (not counted)
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Concentrai.. !l /.Y1,'/

ceriodaphnia dubia 3-Brood suryi.,al and Reproduction Toxicity Test

e Name: r-Q+tvbol-? Sam le #:

lnitial Variables Meter/Probe

(5
o Date

*-tra
oc pH

D.O.
(ms/L)

Cond
(umhos) D.O. / oC pH Cond

o
rg

0 lO.fio
1 \\
2 I?
3 t3

4 lg
5 5
6 \re

7 ?-

Final Variables MeterlProbe
o
o

oc pH D.O.
(mg/L)

D.O. / oC pH

Neonates Per Replicate % Mortality / day([
o Date

ff-Qa 1 2 3 4 5 6 7 8 9 10
Total

Vial
Running

Total

%
Atypical /

day

o
G

Recheck
for neos
= initials

0 loOo
1 t\ C) -) C) o C) C) CI C, r- O ]O
2 ra P) C) el O C) o o c) C) C) c) O C) >_
3 t) o C) o o o c -1 C) C)
4 l9 a q a L) a D t-\ e t- g D V)
5 t5 6 q K b q q L lo 1 q ?t o z

(\ (t

6 Ito t lc IL ID lc q K q q to 1b c a ,b

7 R
I t1

Total
Neonates t? L9 LL LC LI r1 / r,l LL 2_t L5 2'0\ Notes: * = 2 4th brood (not counted)
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ceriodaphnia dubia 3-Brood survi.al and Reproduction Toxicity Test
Concentrato.. a3') -v Name: l-g+tfuIool-? Sam e#:

lnitial Variables Meter/Probe

(!
o Date

m oc pH
D.O.

(mg/L)
Cond

(umhos) D.O. / oC pH Gond

I
a!

E
c

0
fO.t^)o

1 \\
2 a
3 t3

4 l9
5 b
6 \r<,

7 l}

Final Variables MeterlProbe

oc pH D.O.
(ms/L)

D.O. / "C pH

o
rg

s

Neonates Per Replicate % Mortality / day
(!o Date

fr-Q? 1 2 3 4 5 6 7 8 9 10
Total

Vial
Running

Total
Atypical /

day

o
(! Recheck

for neos
= initials

0 toOo
1 t\ o C) C) C) (, O q) GT )

2 ra r) c) lr c) o e) o C) f-) n c) c) a) r
3 t1 o A a C e o C) o CI
4 r9 d o -A >_4 t-ld L+ 3 .-,e l,a 3 4 Gr
5 o 0l ] ? K 6', q h ( L 6\ c (' q-
6 ls r( L q b X o lo o , U 5t v 6
7 R
I rl

Total
Neonates LL t9 iq It r( lc /1 q T tql Notes: * 

= > 4th brood (not counted)
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Concentra. 3.A'l.vlv
ceriodaphnia dubia 3-Brood survi',al and Reproduction Toxicity Test

e Name L_@+tabot-7 Sam e#:

Date

Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.O. / oC pH

o
o
=

7r.\ 8-o o'+ b[q ht 0

4.2 17 e.6 6lq l7/as 7(

zt. ( 1.1 €-1 ('f"t t>/gY 50

)qo te b7 w tffi O
?q ? 1.9 6" r 6/'( tzkF 5c

L5. t 7e 6.7 6 l,l t3/se k

lnitial Variables Meter/Probe

(U

o

"J T;Ia
oc pH

D.O.
(mg/L)

Cond
(umhos) D.o. / oc pH Cond

o
o

0 fO.t.)o >E. L g-\ 7.8 4t{'1 6lq rsiBS 5la lrui-

1 \\ L5 "o x_L +.{ qq, Lh v ltb slL c
2 I? ?s,t tr-L 1"< t4TrL Ll\ relql Ylh c
3 t3 7e "o B"t 7.7 L1 t1 t1 c(rt t, /88 9/o o
4 lg L;. { 8.2 '7. ( t/ tg blq t3lgP slc 5o

5 b L5-U I \ 1.2 .{ (.1 L\,a t) /6f sla So

6 \rc

7 l}

Neonates Per Replicate % Mortality / day
(!
o Date

ana? 1 2 3 4 5 6 7 8 9 10
Total

Vial
Running

Total

otlo

Atypical/
day

o
o Recheck

for neos
= initials

0 tcOo
1 t\ o o C) C) C) o C) q) O C)
2 ra 0 o O o c) c) c) C) c) C) o o o X--
3 n o e c o C O a n A

^
a
--)

4 r9 lo q v 3 a tr+ t-\ A/ / l.-) d- C-
5 t5 ul o o1 ? I L L K o I o 6b c 6 L
6 Ito q 1_ 6 I IL /r L q q lc 8o () v 6
7 R
8 D

Total
Neonates t? 6 It tq

a4(/(- it 8 q ll ?T ILL Notes: " = > 4th brood (not counted)
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Concentrar. - , .; I'r

ceriodaphnia dubia 3-Brood surv;',al and Reproduction Toxicity Test

Sam e Name: Lfr+lZrool-? Sam #:tr-).)=

(!
o Date

*^tra

lnitial Variables Meter/Probe
o
o

oc pH
D.O.

(mg/L)
Cond

(umhos) D.O. / "C pH Cond

0 1o.f)0
1 t\
2 ra
3 t3

4 )g
5 b
6 \rr

7 l?_

Final Variables Meter/Probe
o
G

oc pH D.O.
(mg/L)

D.O. / "C pH

Neonates Per Replicate % Mortality / day
oo Date

fr\aa 1 2 3 4 5 6 7 8 I 10
Total

Vial
Running

Total

ot

Atypical/
day

o
o
E

Recheck
for neos
= initials

0 toOo
,| t\ h - C) a) o e) D O
2 @ e) o o o cl o c) o o C) C) o C) r
3 t1 Cl C9 .1 d 0 cl c o C) r> ;A
4 l9 + A a n) c a f) LI -N (f Aa a-) G./)
5 o x L c 6 L L (, 9 { to UT (2 6 (rt

6 Ito {c b tL o ( ffia lc o o \c a lo 6 l\
7 R
I n LJ/

Total
Neonates LL 1 L LC ? IL C {+ io IO tt3 Notes: " = > 4th brood (not counted)
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Concentra. J') A,r
ceriodaphnia dubia 3-Brood survi*,ar and Reproduction Toxicity Test

Sam le Name: L-QllZ6Ol-? Sam le #:

Date

lnitial Variables Meter/Probe
(5
o

-I TJa
oc pH

D.O.
(mg/L)

Cond
(umhos) D.O. / oC pH Cond

!
o

.E

0 lO.t-)o
1 \\
2 a
3 t3

4 lg
5 b
6 \ro

7 r+-

Final Variables Meter/Probe
o
G

'-
"c pH D.O.

(m9/L)
D.O. / oC pH

Neonates Per Replicate % Mortality / day(l,
o Date

1 2 3 4 5 6 7 8 9 10
Total

Vial Total
ng

otlo
Atypical/

day

o
o

c

Recheck
for neos
= initials

0

1 t\ C) O @
2 ra o c) t1-
3 b o O
4 d
5 0 c L c
6 Ito o o 9 o c ; 5 o
7 R
I n

Total
Neonates t{ , tt ? a L ] lo 1 q Notes: * 

= 2 4th brood (not counted)
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Concentratr - OO l-vt{
Ceriodaphnia dubia 3-Brood 5rryi.ral and Reproduction Toxicity Test

Sam le Name: !-?+paa-7 le #:tr-f,E

(!
o Date

ffia

lnitial Variables Meter/Probe
o
(!

oc pH
D.O.

(mg/L)
Cond

(umhos) D.O. / oC pH Cond

0
tO.CJo >E.Z t-z 1.1 bt8 dlLl \)lsr 4t hJL

1 \\ LS "L t,f 1,1 6ll alLt P/$i 9r" c
2 a .Lt -\ !.1 x-q ttg ,6[\ $l{rt rlr, LL

3 t3 4-t>.7 EI 7.t 6'tL 6iq t)/89 ira 5

4 r9 t5.1 B.i '1 0I.C, 6qu a /"t t71(s s /(" )o
5 D zs.Yt 8.t -Z.9 tq3 L (q rr/t:r, s /,. !o
6 Ito

7 rL

Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.o. / "c pH

I
(E

=

11.l 1-{ 1,t bl\ Pin I
L-

2S,S >,o 7,o €a 1'k
G

L>, 0 I t.? b(q t1/Yk 5o

d+e n\ -l-nc b+l78 o
25. o ts"\ c.3 L/ut t 31(? 9o

Ls.j 8.r a.o 6/v tl/ss tt

Neonates Per Replicate % Mortality / day
Go Date

ft]aa 1 2 3 4 5 6 7 8 9 10
Total

Vial
Running

Total

of

Atypical/
day

o
r!

Recheck
for neos
= initials

0 toOo
1 t\ o Cf C) C) C] t? O o
2 ra o c) c") O rf o n .') c) C) C) C) C) !>-
3 a 5 a) () a^, ) C C) C) () C) () {)

'4S-,
4 lLl

f) 7 c r1 D (r s/ a 3 b tfo
-

\o.-1

5 t5 o I J .L 5 5 q L q c LL o () (,
6 Ito D o n

->
L, { A + + ,L

9K g
7 R
I t1

Total
Neonates t4 Ll , il il t9 il 6 t 9o Notes: " = > 4th brood (not counted)
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Sample lnformation
Client

Sample # ?t7 0
Date/Time Received lO
Sample Type e t I ivtttf
100% Hardness 2 ?'l

Test lnformation
Date Test Started I O (r 6 '?-Z lT7-O

ArrivalTemp ("C)

Sample Description

Test Started By V
Control Hardness l] (

Ceriodaphnia dubia Neonate Origin

Sample Name A'CJ 6q$6ol-3
Date/Time Collected O&.ct6. r,a | 09/n Person Sampling

c4.
c

6

Template Used for
Randomization LDilution Water Batch Number

'lndividual Gulture Health Data

Date Cutture Started Wfa
% mortality in previous 7 days (must be <20%) Q
Average # neos in 1" 3 broods (must be > 15) _@.\

Culture l.D. (e.9., Wed Row 4)
Average # neos in previous 7
(total neos for 7 days prior of viable moms/# viable moms)

ft) eO-2V-
days (must be t-15) frT

Date Culture Started % a
% mortality in previous 7 days (must be s20o/o)

Average # neos in 1" 3 broods (must be > 15)

Culture l.D. (e.9., Wed Row 4)
Average # neos in previous 7
(total neos for 7 days prior of viable moms/# viable moms)

ff-, f'U':+ --. t

days (must be >15)_5?ts1&u
Date Culture Started
% mortality in previous 7 days (must be <2O%) _
Average # neos in 1" 3 broods (must be > '15) _

Culture l.D. (e.9., Wed Row 4)
Average # neos in previous 7 days (must be >15) _

(total neos for 7 days prior of viable moms/# viable moms)

Date Culture Started
% mortality in previous 7 days (must be <20%) _
Average # neos in 1" 3 broods (must be > 15) _

Date Culture Started
% mortality in previous 7 days (must be s20o/o) _
Average # neos rn '1" 3 broods (must be > 15)_

Culture l.D. (e.9., Wed Row4)
Average # neos in previous 7 days (must be >15) _

(total neos for 7 days prior of viable moms/# viable moms)

Culture l.D, (e.9., Wed Row 4)
Average # neos in previous 7 days (must be >15) _

(total neos for 7 days prior of viable moms/# viable moms)

Mean Brood Organism Mortality for previous 7 days O = (edd up % mortality for all cultures used / # cultures used)
Mean Number of Young Produced within first a OrooO@Qavg # 1"t 3 broods for all cultures used / # cultures used)
Mean Number of Young Produced in previous 7 days 35bi"ug # neos in prev 7 days for all cultures used / # cultures used)
ls there any unusual appearance, behavior, or treatment of test organisms, before their use in the test? Y
Test lnitiation

e@{circte one)

9

d

Brood Organism
w4.6)

Y/N
I N

I N

N

/N
N

N

N

N

N

N

2 B neonates in
current brood

Y/N
N

/N
/N
/N
/N

N

N

/N
I N

N

> 3'd brood

I
I

I

t4# neonates in
brood

I

.<

Test columns filled lnitials

3

W

6
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

METHOD:  Environment Canada “Biological Test Method: Growth Inhibition Test Using a 
Freshwater Alga”, Second Edition, Environmental Protection Series, Ottawa, ON. Report EPS 
1/RM/25, March 2007.  Nautilus Test Method PS-GI-R1.14. 

 
Test Material 
 

Client Name/Location:   ALS Environmental, Thunder Bay, ON 
 
Sample #: 
 

8730-0032236 Sample Name: SED 2 DIS 
L2713601-3  

Sample Method: 
 

Grab Collected by: Not available 

Date/Time Collected: 
 

June 8, 2022; 08:40 Arrival Temp.: 17.3°C 

Date/Time Received: 
 

June 10, 2022; 11:10 Sample Description: Clear, light brown 

Sample Point Description:    Other 
 

Sample Type: Effluent 

Transportation: 
 

Road  

Storage: 
 

None 

Container: 
 

Polyethylene pails lined with polyethylene bags 

 
Test Organisms 
 

Species (Strain #): 
 

Raphidocelis subcapitata (CPCC # 37) 

Source: 
 

Nautilus Plant Culture Unit (from CPCC) 

Culture Temp.: 
 

24 ± 2 °C 

Test Culture Number: 
 

G4(l)a 

Culture Age at Test Start: 
 

4 days old 

Cell Density in the Microplate Wells at the Start of the Test:     10,568.18 cells/ml   
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032236 Sample Name: SED 2 DIS L2713601-3  
 

Test Conditions 
 

Date/Time Test Start: 
 

June 11, 2022; 13:05 T=0 Control pH: 7.0 

Date/Time Test End: 
 

June 14, 2022; 12:45 
- 15:45 

T=72 Control pH: 7.0 

Sample pH Before Dilution: 
 

7.3 pH Adjustment: None  

Test Duration: 
 

72 hours   

Mean Test Temperature (±Standard Deviation): 
 

25.4 (±0.1)°C 

Pre-Aeration of Sample: 
 

None  

Procedure for Sample 
Filtration: 
 

50-ml subsample filtered through preconditioned 0.45-
ųm pore diameter membrane 

Type and Source of Control/Dilution Water:  Millipore 
 
Type and Quantity of Chemicals Added to Control/Dilution Water:  None 
 
Metal Mining Effluent Nutrient Spike Used:  Yes 
 
Type and Quantity of 
Chemicals Added to Each 
Well as Nutrient Spike: 

Macronutrient 
NaNO3 
MgCl2 6H2O 
CaCl2 2H2O 
MgSO4 7H2O 
K2HPO4 
NaHCO3 

mg/l 
15.94  
6.25 
2.76 
9.19 
0.65 
9.38 

Micronutrient 
H3BO3 
MnCl2 4H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 
Na2MoO4 2H2O 
FeCl3 6H2O 
Na2EDTA 2H2O 

ųg/l 
115.95 
259.76 
2.05 
0.89 
0.008 
4.54 
100 
46.9 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032236 Sample Name: SED 2 DIS L2713601-3  

 
Test Conditions - continued 
 

Enumeration Technique: 
 

Neubauer Haemacytometer 

Test Vessel: 
 

96-Well U-bottomed Polystyrene Microplate 

Concentration of Test 
Solutions: 
 

90.91%; 30.30%; 10.10%; 3.37%; 1.12%; 0.374%; 0.125%; 
0.042%; 0.014%; 0.005%; control 

# Replicates/Concentration: 4 reps started; 3 reps counted of test solutions 
10 control reps started, 2 used for pH measurement 

 
Design if Specialized Procedure:                       Not applicable 

Method Deviations or Unusual Occurrences:   None 
 

 
Conditions for Test Validity 
 

Algal cells in the controls increase by a factor of >16 times: 
 

Acceptable (27.7 times) 

pH in controls did not vary by more than 1.5 units: 
 

Acceptable (0 units) 

C V for cell yields is < 20% within the control wells: 
 

Acceptable (11.7%) 

No inhibitory trend detected across the control wells: 
 

Acceptable (no significant trend) 

Test Results 
 

Control 72-Hour Growth Data - Cell Yield1 (cells/ml) 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Mean CV2 

281,932 266,932 311,932 294,432 364,432 294,432 256,932 266,932 292,244 11.7 

 1 Cell yield = measured algal cell concentration - initial algal cell concentration 
 2 CV = Coefficient of Variation = (100 x standard deviation / mean) 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032236 Sample Name: SED 2 DIS L2713601-3  
 

Test Results - continued 
 

Test Concentrations 72-Hour Growth Data - Cell Yield1 (cells/ml) 

REP Concentration 

 90.91% 30.30% 10.10% 3.37% 1.12% 

1 576,932 1,061,932 764,432 279,432 219,432 

2 489,432 1,381,932 749,432 316,932 224,432 

3 544,432 1,356,932 671,932 266,932 236,932 

Mean Cell Yield 536,932 1,266,932 728,598 287,765 226,932 

Coefficient Variation2 8 14 7 9 4 
REP Concentration 

 0.374% 0.125% 0.042% 0.014% 0.005% 

1 234,432 241,932    

2 211,932 266,932    

3 226,932 276,932    

Mean Cell Yield 224,432 261,932    

Coefficient Variation2 5 7    
 1      Cell yield = measured algal cell concentration - initial algal cell concentration  
 2      Coefficient of Variation = (100 x standard deviation / mean) 

Mean cell yield for concentrations with significant growth stimulation are shaded.  Growth stimulation is 
determined by statistical comparison with control cell yield by pairwise comparison using Dunnett’s Test. 

 
Statistical Analysis 
 

Statistic Result1 Method of Calculation 
IC25 (95% CI)2 for Cell Yield >90.91% Volume3 

(Not applicable) 
Linear Interpolation (ICPIN) 

No nonlinear regression models fit 
Test for Trend in Controls no trend Mann-Kendall 

1 - Results relate only to the sample tested.  
2 - Empirical 95% Confidence Interval for the Bootstrap Estimate 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032236 Sample Name:  SED 2 DIS L2713601-3  

Method of Analysis 
 

IC25 and Pairwise Comparison: Tidepool Scientific Software, 2001-2007 
Comprehensive Environmental Toxicity, 
Information System - CETIS v1.8.1.2. 
 

Mann-Kendall: “Selenastrum Trend Test 2” Excel Program by  
B. Zadlijk 

 
Weighting Techniques Applied to the Data:   None  
  
Outliers and Justification for Their Removal:   Yes, Grubb’s test indicated an outlier 
(30.303% v/v concentration; rep. 1).  No reason to remove it.  Statistics include all data. 
 
Statistic Transformation of Data that Was Required:   None 
 

Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:       Yes 

Test Method Deviation:    None 

Reference Chemical: Phenol        P2209 Date Test Initiated: 17-Jun-2022 

Method of Analysis: Linear Interpolation (ICPIN) Algae Lot #: G4(l)a 

72-hour IC25 (95% Confidence Limits): 67.48 mg/L (48.16 mg/L; 83.28 mg/L) 

Historic Geometric Mean IC25: 51.76 mg/L (23.79 mg/L; 112.61 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations)  
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Nautilus Environmental Company lnc.
Raphidocetissubcr:fr':x7,j?:1'iTfl 

ffi f,ffi T"Tettasubcapitata)
Summary Sheet

Client ftLJ - rB Sam ple Name

Conditions for Test Validitv

Cell increase for control is >16

CV among controls < 20

Result of Mann-Kendall test for trend

Test Orqanisms

lnitials

0r; ch d.,/q</
L z7t9L0) 9

---
flcceptabte/Not acceptrnr" 

Ztr t 
(times)\--./

Samp le# Xl uo -oo3 ?L3L

abl of accept able r/ ,|
of acceptabte ho +1rr,d

(cells/mL

(Circle one)

l0 961 " tI (ceils/ml

tod L

Concentration of lnoculum

Algae only

Used: Yes/No

Cell density in the microplate wellsat the start of the test

Analysis Completed

Results Verified:

lnitials @

Atgae and Nutrien t rpir" Il 6 'l'6V 
(cetts/ml)

used: @u. (Circle one)

)

Date L+ 06
n4//L

& Q70aa7Date
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Transportation bu

Collection Point Description: 
O

Date/Time Received l0 0b XL '. /s

Date/Time Collected: 06 7L d -qo

Collection Method \h

Sample # LLq

VLStorage

Efiluent n Chemical o Other;

Sample Type

Sample Description
144

ArrivalTemp.: (meter/probe) l'L "C ( q+

Collected By Nt4
ample Name: L Dr J o

J L Z+li6o)Client Name/Location

Nautilus Environmental Company lnc,
Ra p h i do ce/r's subc a pitata ( a ka p seu do ki rc hneriella sube apitata)

7?-Hour Growth lnhibition Test

rence test, record pH of top concentration before use for series diluiions

o

Page 1 of 2
Materia

ant

nd

Notes

o For refe
Notes:

Health Criteria

Culture Age at Start of Test

Source

Species (clone #)

(Circle one)Axenic culture? o

ge culture, before its use
in
An v

tes
u n
t(

US ual appeara nce or
Y

treatm known-a
rcle one

s old (must be 3 to 7 days old)

Nautilus Plant Culture Unit (from CPCC), Test Culture # & Qrl)o.

Raphidocelis subcapitata, U of W Clone # CPCC 37

tO

lnitial if Objective is Met

pH of raw sample a pH adjustment
',@after fi

Date / Time Test Start: l- 06" x -.0(
Started

2q
Da

PM

Da

.C

1

PM
2

PM

Min max Temps for Days 0 to 3 (Mean Temp t Standard Deviation)

AM
AM

AM
AM

-Lo.
T+ plate rotation

ts ON

(lnitial)

lni

Type of nutrient spike
(Circle one)

Regular (For references and non-mining test)
NUT Lot # €- Metalmining

NUT Lot # il uT LLo'

pH of well DO at T=0 h ?- pH of wetl DZ atT=72 h a.O

Procedure for sample Filtration: Through preconditioned 0.4s pm membrane

Tgrt End
\7 0 qDate / Time

Finished B

Condensation

Growth

roblems encountered? Yes/
remedial measures taken? YeA

Anything unusual about the test?

from
Were there

methods ?

ny oth m ethod VA riati n e o dev
Y

iatioNS lf yes, descri be further:
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Nautilus Environmental Company Ine.
Ra p h i d o celrs subca p itata ( a k a Pse u d o ki rc h n e ri el I a s u b e a p itafla)

7?-Haur Growth lnhibition Test

z+t 0/. 5

1)Results relate only to the sample tested.
2) Tidepool Scientific Software @2001-2007. Comprehensive Environmental Toxicity information System - SETIS v, 1.g.6,73) Empirical g5% Confidence lnterval

Weighting techniques apptied to the data? yesl6
\J

Any outliers and justification for their removal? \rd-S{No
Y:\Masters\IVIASTERS BINDER\15. Raphitlocelis subcapitata\Raphiclocelis t,(#tat"a Test Bench Sheet R , ,*{6*22.Doc
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Sample # o'oob 7L ? sampre Name: X^L L DiSthWk_

72-hour lC25
(e )3

Method of Analysis

Reference Chemical
Batch #

61

Ql ttl
Eg

89 L8

IQtfY - k yildl
Inlu yo,Lat/1 'ot -

( lLo
Phenol g

g

Historic Geometric
Mean lC25
(e

Algae Lot #

Date test started

qt 1I
n 7\i tl? 6l

GQ(/l s-

Ia ob. 2z

Test for Statistically Significant
Growth Stimulation

Test for Outliers

72-hour lC25
(95% C.l.)3

% vlv
For cell yield

lf calculated without outliers

72-hour lC25
(95% C t )3

% vlv
For cell yield

Statistic

tistically significant growth stimulation
concentrations:

Qo.Qti 9o,9o9l lo-lol
CS

No statistical ly signlficant growth stimulation

outliers present, indicate Concentration/Rep:

jo"goy , uW (

tf

No Outliers Present

)90 "tl / (ft/4)
Resultl

Williams' or@'ut$)
Muttiple compaFon Test

I1\-/lnitial

No growth stimulation in test. Analysis not completed

Grubbs' Test for Residual
Outlier

tnitiat 6

It(tft -
4 hlU pc

flo l/)
//W{r
wdblA

I gLv
h

l-
htj

(oLt

"J'l't

Method of Calculatio



Nautilus Enyironmental Company Inc.
Raphidocelis s ubcapitata (uka ps uetlokirchneriella s ubcapitota)

7?-Haur Growth Inhibition Test - Continued
72-Waur uantitative Observations of Controls

Sample Name: S€D L DS UO,"lplL Sarrrple Number: fl'\9o1N\ 2L Ee Dare Test Starr I I . 2c0

Cell count per

0.1 prl or
0.004 irl wett # W w"rr * D! w"rr + D9 wen * D5 Well# n welt# D? Well# Dto Well# Ut

T 2E lo L7 qt Z3 Ll 3t
2 L{ eI iv ,L+

Ltr L1 23 ZT
-l ZL L1 1L Jt 7t 3o L3 L1
4 Ti L6 Ll 3T Lt{ \o Zo Lg
5

Initials 5 e q 6
(-,, t3 e a (,

Cell increase fbr controls: 2\ Controls are invalid if cell increase is < l6
Coefficient of variation among controls: ll Controls are invalid if coefficient o{.variation is > 20
Result of Mann-Kendall test fbr trend = lvt^*lrto Controls are invalid if there is a trend detectecl by the Mann-Kendall test
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Rtup h id o c e I is s w b c up it at a ( a lc u F s e sed o I{ir c le n e r i e I {.cr s w b c ap it at a)
Growtla trnhibition Test 72-F{our Quantitative Observations of Test Concentrations

Sample Narne: D1' Sample Number: fut pog4t\tDate Test Starl: lt - O 6. 7L
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Initials

5

4

3

2

I

Cell count per

0.1 prl or'0.004 ul

V

5L

5r
6+

r'f,
wetl#W

6

qq
Lrl
5/

1,, 6

w.tt #CL

e

9D

6E
a
q+

wen*FL Well#

6

Average % Inhibition (-ve
number: enhancement)

-t3 TL+

Coefficient of Variation of

8
CellYield

Average Cell Yield
(+Standard Deviation)

596q9?. (t httt"Sc

lOo. oo l. nb 10 olt'/, u("Theoretical Test Concentration Actual Test Concentration:

Initials

5

4
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2

0.1
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0 (t
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rtq
t06
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t\
t\o
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*"u u C9
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L,/

t9t
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I\L
tL

lv"rr * F3 Well #

v

Average % Inhibition (-ve
number : enhartcement)

9e3 
't|0

Coefficient of Variation of
CellYield

I\

Average Cell Yield
(+Standard Deviation)

tL66qw {r n+q

\5 'b)' I , ll Actual Test Concentration: 90 " 9 O9'f , ,iuTheoretical Test Concentration :

Initials

5

4

J

2

0.1 I or 0.004

Cell count per

6

a^6
+6
?{

1(
Well#

f
8 L

51
?

w"ll # C\

6 )

t;

8

Well# Well #

U

Average % Inhibition (-ve
number = enhancement)

- lql 3it

Coefficient of Variation of
CellYield

7

Average Cell Yield
(+Standard Deviation).

1r,u 64r {r q16

Theoretical Test Concentration: I I . ll '/. nl.z AcrualTest Concenrration: lO . t ol '/. u/"
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R. ap h ido c e li s s ub c ap it at n (a k a F s e aed o kir c k n e r ie I I a s nrb c ap it at @
Growth trnhibition Test 72-F{our uantitat{ve Observations of Test Concentration s

Sample Name: ef D Sanrple Number: fu, prgry\6Dare Tesr Sraft: lt - O 6. 7L

In itials

5

4

3

2

I

Cell count per
0.1 rLl or 0.004 ul

e

5\
LL

L1
Zt

weu# bE

0
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?,1

e8

u D

Well# C

0

L}
9L

L5
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welr#-r) Well#

'it
L)

Avelage % Inhibition (-ve
number = enhanceurent)

l '5e3

Coefficient of Variation of
CellYield

g

Average Cell Yield
(+Standard Deviation)

1,5+]6s ( t z|tttr

Theoretical Test Concentratiou : 5-1DL, '1" ,,,1t ActgalTestConceptratiol: ).91,? /, u/u

Initials

5

4

1
J

2
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6

L
?1
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,L
9

Well# F6 Well #

c

verage % Inhibition (-ve
number = enharrcemeut)

27 3r1

A

Coefficient of Variation of
CellYield

,L1

Average Cell Yield
(+Standard Deviation)
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| - LyS 
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5

4

3

Z
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L
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!- (-
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Well# c Well#
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21' - Lo\

Coefficient of Variation of
CellYield q
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(+Standard Deviarion)
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Theoretical Test concentration: 0 . q 0, I e ll Actual Test concentration: 0 t?k '/ "r",
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Raphidoceli.s s ubcupitota (aka Fse wdokircknerie\ln s wbcapitata)
Growth {nhibition Test 72-E{our uantitat{ve Observations of T'est Corqcentrations

Sarnple t.tame: tfi D Sarnple Number: fuc pogU\tDate Tesr Starr: it . 06. ZL
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Initials

5

4

3

2

I

Cell count per

0.I pl oL 0.004 ul

o
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LI
Well# tbs
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ItL
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\ ?.
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Avelage % Inhibition (-ve
number = enhancernent)
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(+Standard Deviation)
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Cell count per
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Average Cell Yield
(+Standard Deviation)

Theoretical Test Concentration Actual Test Concentration:



Sample Name SED2 Discharge Sample # 8730-0032236 Date test start 11.06-22

Calculate initial algal cell concentration
Concentration of innocculum (cells/ml) 116250 Use last count algae/nutrient mixture or algae only

Volume of algae addition (uL) 20 Algae/nutrient mixture = 20u1, algae only 10uL

Cells added to each test well 2325 Cell yield (must be >16 times in controls)
Cells/ml in well at T=0 10568.1818 = 27 .653226

enter control data % inhibition summary
D2 D3 D4 D5 D8 D9 D10 D11 Concentrati,Average % inhibition

35
25.0

26

25
36.0
24.O

30
3S,0
32.0

27
27.O
31.0

33.333
30.303

1061932
1266932

177975
14

41
28.0
36.0

1 381 932 1

21
33.0
23.A

11 .111
10.101

0.005
0.014
0.o42
0.125
0.374
1122
J.Jb /

10.101
30.303
90.910

10.372
23.204
22.349

1.533
-149.311
-333.51 8

-83.727

31
28.0
24.0

JJ
29.0
30.0

q1$ 26.0 29.0 37.4 45.0 30'0 30.0 28.0

total cells 117 111 129 122 150 122 107 111

cells/ul 292.5 277.5 322.5 305 375 305 267.5 277.5

cells/ml 292500 277500 322500 305000 375000 305000 267500 277500

Cell yield = measured concentration - initial algal cell concentration
281932 266932 311932 294432 364432 294432 2s6932 266932

Mean cell yield for the control = Rc Standard deviation coefficient of variation

Rc 292244 SD 34315.6956 CV 11.742126 Must be <20

conc 1 00.000
90 910

cells/ul
cells/ml
Cell yield = measured concentration -

J I OVSZ

536932
44230

8

449432

1.235
3.367

20
25.0
23.O

24.0

26
27.0
20.0
21.0

ZJ

28.0
27.0
u.a

Mean Yield
STD Yield
CV Yield

B4
ls

8'l.0
76.0
75.4

u
57.0
qz,o

F4
84

69.0
57.8
63.081.0

L4
40

38.0
21.0
32.0

25.0
36.0
23.0

B5 F5
JZ

29.0

22$
33.0

82'5e
67.0
58.0
52.0

46
51.0
48.0
55.0

,, 
url

50.01

:ssl

B3
106

114.0
103.0
106.0

C3
1,35

1 38.0
14i.0
144.0

F3
121

146.0
149-0
131.0

tto
290

290000

131
327.5

327500

111

277504
230

94
235

230000 235000

99
247.5

247500

304
760

760000

310
775

775000
682.5

682500587500

200
500

500000

2221

sssl
sssoool

429
1072.5

1072500

557
1392.5

1 392500

547
1367.5

1 367500

219432
226932

9014
4

224432 236932764432
728598

49645
7

749432 671932 279432
287765

26021
I

316932 266932

lor 1 1220/" 22349for 10.101o1 -149.311 lot 3.3670/0 1.533for 90.910%, -83.727 30.

Average % stimulation
lfor 90.910%, 83.727 for 30 3030/. 333.51 8 fot 10.101o/c 149.311 for 3.367% 1.533 for '1.1220/" -22.349

c.t 'fi cv)eo

Pi\Data\Tox Data Calcs\PS tests\2022\8730-003\8730-0032236.xlsxsheet1



50

U

.g-50
=!
E100

Erso
!
9oo
o
Pn
oo
boo
.L
-350

'400

Log Concentration

0
0
0

U

0
0

0
0
0

0
0
0

0
0
0

0

0

0

101

252.5
252500

111
277.5

277500

1 151

zat.sl
zazsool

0
0
0

n

U

0

0
0
0

241932 266932
261932

18028
7

-1 0568
-1 0568

0
0

10568 -10s68 -10568 -10568 -10568

0
0

-10s68
1 0568
1 0568

U

0

-10568 -10568

lor 0.125% 10.372 lror.o.oor* 103.616 fot0.014% 103.616 for0.005% 103.616

0.1 37
o.125 0.042 0.014 0 005

F7 9'11 F11

245
245000

234432
224432

1 1456

222.5
222500

237.5
237500

211932 226932

for 0.374o/o 23.204

fot 0.37404 -23.204 fot O.125Vo -10.372 fot 0.0420 -103.616 fot0.014oh -103.616 for 0 0050/ -103 616

-tq t]'od^
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Certificate of Analysis 

CHRONIC TOXICITY BIOASSAY REPORT 
Lemna minor 7-Day Growth Inhibition Test 

CLIENT: 
ALS Environmental, 1081 Barton Street, Thunder Bay, ON P7B 5N3 
TEST RESULTS: 

Sample 
 Name 

Sample 
Number 

Date  
Collected 

 

Date 
Received 

 

Date 
Tested 

 

Frond Number 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Dry weight 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Method 
Deviations 

SED 2 DIS 
L2713601-3  

8730-0032236 June 8, 
2022 

June 10, 
2022 

June 10, 
2022 

>97% Volume2 
(Not applicable) 

>97% Volume2 
(Not applicable) 

No 

1. Results relate only to the sample tested.  
2. Highest concentration tested, based on test method 
 

TEST PROTOCOLS: 
 

Environment Canada, “Biological Test Method: Test for Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna 
minor”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/37, Second Edition, January 2007. (Nautilus Test 
Method LM-GI-R5.14) 

REFERENCE/HEALTH DATA: 
 

Reference test conducted under the same experimental conditions with same species, clone, and test medium as test:  Yes 
Test Method Deviations:  None 

Lemna minor 

Date Reference Test Initiated:        03-Jun-2022 Reference Chemical: KCl 
Frond Increase IC25: 2.71 g/L 95% Confidence Limits: 2.21; 3.19 g/L 
Historic Geometric Mean IC25: 2.24 g/L Historic Warning Limits (± 2 Standard Deviations): 1.50; 3.34 g/L 

TEST-SPECIFIC INFORMATION: 
 
 
 
 
 
 
 
 

TEST RESULTS APPROVED BY: 
 
Date:  June 30, 2022 

   Carol D’Andrea 
Laboratory Supervisor 

 

Type and Quantity of Chemicals 
Added to Control/Dilution 
Water and to Test Sample 
Before Start of Test: 

Substance 
NaNO3 
NaHCO3 
K2HPO4 
KCl 
 

mg/l 
255  
150 
10.4 
10.1 
 

Substance 
CaCl2 2H2O 
MgCl2 6H2O 
FeCl3 6H2O 
MgSO4 7H2O 

mg/l  
44.1 
121.7 
1.6 
147 

Substance 
H3BO3 
Na2MoO4 
2H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 

mg/l 
1.86 
0.0726 
0.00003 
0.00001 
0.00001 

Test Vessel Size, Shape, Material:                  300-ml cylindrical glass tumblers 
Design and Description if Specialized Procedure:                None 



Nautilus Environmental Company lnc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet

Test Material

Test anrsms

Test Gonditions and Procedures

Page 1 of 3

Date/Time Collected: 01

Date/Time Received: id

Transpoftation lnv

06

[^-n:.,
Collection Point Description: ,7h/tl,

I

7,?. I l'- to
'%tu 8""t,o

Collection Method Gtor!"

Sample #: {lKnO) trt- T/"

Sample Description: (r/ns , ,/^'fL ) ,brtott

Storage hb l/L-

Sample Type
kEffluent

I
r Othern Chemical

Arrival Temperature (meter/probe): 0.3"C ( q+ 
)

Collected By: ly /4 I
5ampte Name: g60 L Dls L/nar?o

fl1"S - T)t*hol*r lba,r)Client Name/Location

Health Criteria

Culture Medium

Culture Age at Start of Test:

Source

Species (clone #)

Axenic culture? Y6sNo
HeSlth test fronds increase > 8-fold in 7 days

t fronds at start in each health test
T in HT 1, Ll in HT 2, L\ in HT 3 at finish

Any unusual appearance or treatment of test culture before use
in test? Ye

Modified Hoagland's E+ medium, Lot # h nL?nl

"l days old, acclim ated L) hours in fresh test solution
(mAPHA)

Ngutilus Plant Culture Unit (f;om CPCC , # 490)

Lemna minor L. (8434)

D

o
0
6
6
(

-t-?IJ

lnitial if Objective is Met

Test Volume and Depth: tsp Wlz I k t*

Any remedial measures taken? Yes / llq
Any problems encountered? Yes / lQg

Anything unusual about the test? yes / t@

Were there any other method variations or ^
deviations from methods? Yes / M6^)

sampre pH Before 
TTf. 

,fn BTWTobe)

Alagae Present: Yes /(lolvisual inspection)

Date / Time
Started By:

Testo Start: [0" o 6,1,L lS: f(

Randomization Template: k

lf yes, describe further:

Number of Reps. q
pH Adjustment; h o'l,t-

Type and Source of Control / Dilution Water: prepared with deionized municipalwater) or
Receiving water (filtered through - 0.2 pm, with addition control) (circle one)

lf yes, was sample filtered though -1Um fiber filter: Y / N

Pre-Aeration of Sample: Time: 'lro minutes, Rate. IOO bubbles / minute,
pensed through airline tubing and a glass pipetteMethod: Filtered air is dis

Test no renewa or Static Renewal circle one

Date / Time Test End
Finished By: 6

It.0b.7L l0-tt"

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet R1.0 Januu,r@n,"



Nautilus Environmental Company lnc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet Page 2 of 3

meter/probe

lnitials

High

Medium

Low

Control

Temp. Range
25t2oC

ql
6
Ijl .T
146
L\ -L
Lq .6
Day 0

14 \

g
1,\.o
1'Q 'o
L\ t,

L\.o
Day 1

5i
c,
2\"1

'l'l.l
2't. I

z1.l

Day 2

fr
{o
z-{"L
2-\.L'-'{.1

9.\,1

Day 3

qLt
6/

L\. )
L\,5
Lq\
LLl. 9

Day 4

L4,4,

(\,r

,lh,T
L,T
1,L1,7

th.T
Day 5

Ll1
C>

Lq,t
1-',l" T

1-1,7
?-1.s

Day 6

Mean Test Temperature (average of 24h high / Iow temperatures) 2q .q tD / "c
t44

(/
Lqq
LL1,\

Lq,u1
'LLl-\

Day 7

sampre #: Ylbo -oOtZLb b Sample Name 969 L fu tthcvtu
Test Variables, Observations, and Measurements
Dai Tem ratures of a re sentative Hi h Medium Low and Gontrol Test Vessel

Measurements of tn resentative H h Medium Low and Control Test Vessels at Test Start & End

Gonductivity Reading of Representative Test Concentrations and Gontrol Test Vessel at Test Start -
Gorrected To 25oC For Reference Test On

Measurement of ht at Least Once Duri the Test

Any changes in appearance of test solution during preparation or during tJre tqst:f,'e}
lf yes, describe further: fNl4ru /t'h hf f LDt4(-1,,, ln"/^'oSr/'

No

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet R1.0 January\@ffioc

Reference Data

Day 7

Day 0

6, '/,
Control
x .'b
Control

q.t
Low
tr.L
Low

1,q
Medium
'1 L

Medium

LJ, ',t
High

nl,l-
Hish

w
lnitials
wlnitials

w/79
pH meter/probe

lq)qv
pH meter/probe

(pmohs)

Day 0 Control slL s/L slL slL g/L lnitials
Conductivity
meter/probe

L tto l4Xj\) t?t9o UCLo
!15% Variation of Mean: btL+- ql t <

t, LLo

Light Measurement: 5 points (light metre #): lL

Photoperiod: Continuous Lumination Date (day of Test): ll

ptable Not Acceptable (circle one)

Mean Liglt Measurement: t4<7L

lnitials t;,

Acceptable Light Fluence Range: 4000 to 5600 lux

oLl ct- ( r)

'ouV'&\

Reference
Date

2Tt

tc25
(s/L)

rilr".*"\r Dry Weights (circle one)

2 .1-l , 3.G

95% C.r
(q/L)

2 LLl

Historic lC25
(q/L)

/. 5b ', 3- L,

Historic 95% C.l
(q/L)



Nautilus Environmental Company lnc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet Page 3 of 3

sampre #: X)!O -Ao9 221'L Sample Name: SCJ- Z fu S,A

Valid Griterion:

Test Results Summa

SD = Standard Deviation, CV = Coefficient of Variation*= concentrations with significant stimulation are indicated by *. Growth stimulation is determined by statistical comparison with control
growth by pairwise comparison using Dunnett's or Wlliams' Multiple Comparison Test.

Stimulation calculation completed Yes / a icable stimulation) (Circle one)

Test End oints and Calculations:

1) Results relate only to the sample tested
2) Tidepool Scientific Software, @2000-2019. Comprehensive Environmental Toxicity lnformation System CETISv 1.g.6.7
3) Empirical 95% Confidence lnterval
4) Outliers detected using Grubbs'Test for Residual Ouflier

Weighting techniques applied to the data?

Any outliers and justification for their removal? No faPrsls

vesr(]
(qrt "()

The mean number of
fronds in the controls must
have increased to >8{imes
original number.

oqL Bql 'ql D5t
Number of Fronds in Control Vessels
(do not subtract 6 starlinq fronds)

et I
Mean Number of Fronds (Must be >48
for test to be valid)

fVlfan %
Stimulation

Control
ffiiuXrt

-- to. E9

0 0gT

-)) ro

0tq

*111

o. 0/?

-t+7\

\

*1 ,tz

q 1

Number and Appearance of Fronds in Each Vessel at Day O

2 plants, 3 fronds each in each vessel, dark green and healthy

-t3 tl

qi

- Io l'1

0. w?

-8 t9

t) . ?o) D9+

-q lq
ol7

vlv L

q

et
)u
qt 91

-lr f8 ^ 6. od
Wei ht of Fronds in Each TreatmentMean % Stimulation for

669Mean 7o

Stimulation

97

Mean % Stimulation of Fronds Number in Each Treatment

Mean (SD) of increase in frond number in control at test end, CV t45 3( o e) I I

Number and Appearance of Fronds in Each Vessel at Day 7: See Observation Sheets

lnitials

rc25 (95% C.l.)3
lf calculated without outliey'

lc25 (95% C.l.)3

rc25 (e5% c.t.)3
lf calculated without outliera

lc25 (95% C.t.)3

Statistic

q\ / ({rM

9l t (rn
Results

o oh l4bt'l

ol*1.1")
/r.fr7

Li (Fa L/P'ifl -
I

Frond lncrease
Method of Galculation2

Y:\Masters\MAsTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet R 2022.doc



Lemna minor E Observations
Client:

Sample number: Wc-@>aLf,

t
cO

o
N
-oo
LL
ac
.9
(0

e
oa
-oo
F-

oo
o
-c
E
o
C
E
q)
J

c
c
oc
E
c)J
!-

t_
tlloz
c0
U)
t
tlJ
Fa

U)

c)
a
(s

<a

Date Started: az_
Date Ended:Concentration Observations Concentration

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of 6L 5 5( s( Number of (" qt 5L Lrf
Chlorosis

(loss of pigment) K V K Y Chlorosis
(loss of pigment) Y Y X Y

wh

Necrosis
(localized dead tissue

on fronds, which
appears brown or k k ){ X

Necrosis
(localized dead tissue

on fronds, which
appears brown or k k Y V

Yellow fronds X X X Y Yellow fronds X V V k
Abnormally
sized fronds Y Y X Y Abnormally

sized fronds V V Y VGibbosity
(humped or

swollen Y Y X Y
Gibbosity
(humped or

swollen Y k V V
Colony

Destruction
(single fronds) Y Y \( Y Colony

Destruction
(single fronds)

Y k v I
Root

Destruction Y Y Y Y Root
Destruction Y \ X V

Loss of
Buoyancy \/ Loss of

Buoyancy Y Y V V
Other

Observations Other
Observations

mulation (Hormesis) at this concentration?
rrw YES / NO

YES / NO

Growth Sti Frond
We

Growth Stimulation (H at this concentration? Fronds YES /
YES /

ormesis)

LEGEND: X-not present {- affects < 25o/o of plants Vr/- affects 2s-50o/oof plants !{{ - afie6ts > Soyo of ptants



Lemna minor D Observations
Client:

Sample number: Wc-@>uLf,

t-
@

O
c{
!
C)

LL
ac
o
Cg

u
oa

_o
o
N

oo
o
.E
E
(g
C
Eo
J
o
E
E
(u
q
E
0)J
$

t
Lrloz
m
ct)
t-
uJF
U)

a
o
Q
ct

Date Started: ez_Site:
Ended:Concentration: V Observations Concentration Observations

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of 6( l"L ttt q\ Number of 0Lt qL 5b t4{"
Chlorosis

(loss of pigment) Y Y K k Chlorosis
(loss of pigment) X k v VNecrosis

(localized dead tissue
on fronds, which
appears brown or K X X k

Necrosis
(localized dead tissue

on fronds, which
appears brown or X k V I

Yellow fronds X )< X Yellow fronds v Y V YAbnormally
sized fronds X X \< Abnormally

sized fronds
,//

otlL*
//

J14a/'u. v/
Gibbosity
(humped or

swollen X >f X Y
Gibbosity
(humped or

swollen X Y v V
Colony

Destruction
(single fronds) Y \< Y X Colony

Destruction
(single fronds) k k Y x

Root
Destruction V x x X Root

Destruction k \ k
Loss of

Buoyancy V Y \( Loss of
Buoyancy \( Y Y )<

Other
Observations Other

Observations

Growth Stim ulation (Hormesis) at this concentration? Fronds: YES /
YES /

GroMh Stimutation (H at this concentration? Frondsormesis)

hts: YES /
YES /

LEGEND: X-not present {- affects < 25o/o of plants {{- affects z5-50o/oof plants {{{ - affects > SOyo of plants



Lemna minor D Observations
Client:

Sample number: 6?uc-@>u9[

.Q i'.
O'!: "--97 '

t
@

o
N
!
o

LL
ac
o
(!
z
oa

_o
r')
F-

o
c]
o
.g
E
oc
E()
J
o
-q
E

c
E
c)J
$

t
uloz
m
a
t-
ulFa

a
o)
o
(tr

Date Started a/-Site:
Date Ended:Concentration Observations Concentration Observations

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of hI l.? 5t h( Number of qL hq l"l q)
Chlorosis

(loss of pigment) Y V Y V Ghlorosis
(loss of pigment) ). Y K YNecrosis

{localized dead tissue
on fronds, which
appears brown or X Y k k

Necrosis
(localized dead tissue

on fronds, which
appears brown or X V V V

Yellow fronds x Y V X Yellow fronds Y k K X
Abnormally
sized fronds h^,|.t ' nw{t"- uilt

Abnormally
sized fronds

t//
)indlaw xI^ Lh ak*Gibbosity

(humped or
swollen Y Y V X

Gibbosity
(humped or

swollen Y Y X VGolony
Destruction
(single fronds)

\< Y \< Y Golony
Destruction
(single fronds) \( k k Y

Root
Destruction x Y X x Root

Destruction \a k k V
Loss of

Buoyancy V V
Loss of

Buoyancy Y Y Y >/
Other

Observations Ofryov- Other
Observations qv

Growth Stimulation (Hormesis) at this concentration? Fronds:
We ts: YES /

YES / Growth Stimulation (H YES /
YES /

ormesis) at th rs concentration? Fronds:

LEGEND: X-not present r/- affects < 2|oh of plants r/{- affects ZS_SO%of plants {{{ _ affects > S1o/oof plants



Lemna minor D Observations
Glient

Sample number: Wc@\u\f,

€.,,.

t
@

o
N

o
LL
oc
'a
(g

0)
v)
-oo
f.-

oo
o
,g
E
$
c
E
o)
J
oc'=
E
$
E
0)J
j

t-
uloz
m
ct)
t-
IU
Fa

a
(.)

a
(g

Date Started: AL
Site

Concentration: Observationst/
Date Ended

Concentration Observations

Observations Rep I Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of 31 l^t- hl l4L Number of q1 qq s( 5t4

Chlorosis
(loss of pigment) Y x k X Ghlorosis

(loss of pigment) K Y Y Y
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

K X X Y
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

K V k V
Yellow fronds X Y x Y Yellow fronds X k Y V
Abnormally
sized fronds

//
)t^ a/lk

'//

)nill*
J/,
\lntkt

J/,
\h^4U'/

Abnormally
sized fronds k V Y V

Gibbosity
(humped or

swollen
appearance)

k x K Y
Gibbosity
(humped or

swollen
appearance)

k Y Y k
Colony

Destruction
(single fronds) \< X Y v Colony

Destruction
(single fronds) X \< Y V

Root
Destruction Y Y Y Y Root

Destruction k x k Y
Loss of

Buoyancy V V Loss of
Buoyancy

( V V Y
Other

Observations ww ----2 Other
Observations w

rowth Siimulation (Hormesis) at this concentration? Fronds: YES /
YES /

G Growth Stimulation (Hormesis) at this concentration? Fronds: yES /
Weights: YES /

LEGEND- X-not present {- affects < 25o/o of plants {{- affects 25-50Yo of plants {{{ - affects > soo/oof plants



Letrutu ttti.ttor ts

s6
6

In Oveu Date/Time/ oC
bfo .7/ raEo-lo L5 ()

r)\t\>'
o

.:
t
@

ON
o

--)

o
0)ca

c
.9
0)

=Lo
L

E
o
C
E
o)
J
o
.E

o
E
0)
J
.t
t
LU
O
1
m
u)
t_
LUFa

9.
0)
a
(E

0
qk

Initials
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b

Sample Iqro€

Frond Data
Conc (real % vlv)

2 plants, 3 fronds each =

0.097 0.29 0.97 3.1 9.7 31 97

196 190 193 187 202 171
Increase in Frond Number = Total # Fronds - 6 Starting Fronds

Total lncrease
Mean lncrease
SD lncrease
CV Increase

% Stimulation

SED 2 DIS 12713601-3 Date started 611v22
Number of fronds per rep at test start

Control
0

Control
0 0.097 0.29 0.97 3.1 9.7

4.78
4.34
4.47
4.06

4.413
0.3
6.8

3.945
0.3
6.8

3.922
0.4

11.4

4.O73
0.6

15.5

3.630
0.5

12.8

sample # 8730-0032236
Validity Criterion: Average of Fronds in Controls

51.3 (must be :48)
For Data Transfer to GETIS

194

5
0.4

10.1

Total Fronds

Weiqht data
Conc (real %v/v)
FinalWeight (g)
Pan + Plant

n eight (g)
Pan Only

Plant Only (mg)

Mean Dry
SD Dry Weight
CV Dry Weight

31 97

4.068
0.4

10.2
0.5

15.7

-10.59 -11.10 -7.71 -17.73 -7.82 -23.57 -10.14
qO tquoaa'

52
51

51

51

48
48
52
48

51

42
48
49

40
56
53
44

48
47
51

41

52
45
4B

57

39
42
48
42

49
49
51

45

46
45
45
45

42
42
46
42

45
36
42
43

34
50
47
38

42
41

45
35

46
39
42
51

33
36
42
36

43
43
45
39

181

45.3
0.5
1.1

172

43.0
2.0
4.7

166
41.5
3.9
9.3

169
42.3

7.5
17.8

163
40.8

4.2
10.3

178
44.5
5.2

11.7

147
36.8

3.8
10.3

170
42.5

2.5
5.9

-4.97 -8.29 -6.63 -9.94 -1.66 -18.78 -6.08

# fronds total mass tare
0 1

2

3

4

46 0.80324
45 0.80762
45 0.80143
45 0.80476

0.79846
0.80328
0.79696
0.80070

1

2

3
4

42 0.80418
42 0.81033
46 0.81036
42 0.79721

o.79997
0.80642
0.80629
o.79362

0.1

1

2

3
4

45 0.80641
36 0.80829
42 0.80919
43 0.80838

0.80210
0.80501
0.80509
0.80438

0.3

1

2

3
4

0.79579
0.80573
0.80553
o.80622

1 34
50
47
3B

0.79941
0.81066
0.80969
0.80980

1

2

3
4

0.80531
0.79719
0.79889
0.80246

3.1 42 0.80907
41 0.80129
45 0.80256
35 0.80545

1

2

3
4

0.79893
0.79764
0.80295
o.79528

9.7 46
39
42
51

0.80276
0.80125
0.80730
0.79976

1

2

3
4

o.79717
0.80151
0.80613
0.80972

31 33 0.80010
36 0.80442
42 0.81005
36 0.81345

1

2

3
4

0.80217
o.79520
0.80645
0.81364

97 43 0.80564
43 0.79931
45 0.81031
39 0.81806

0.80324
0.80762
0.80143
0.80476

0.80418
0.81033
0.81036
0.79721

0.80641
0.80829
0.80919
0.80838

o.79941
0.81066
0.80969
0.80980

0.80907
0.80129
0.80256
0.80545

0.80276
0.80125
0.80730
0.79976

0.80010
0.80442
0.81005
0.81345

0.80564
0.79931
0.81031
0.81806

0.79846
0.80328
0.79696
0.80070

0.79997
0.80642
0.80629
0.79362

0.80210
0.80501
0.80509
0.80438

o.79579
0.80573
0.80553
0.80622

0.80531
0.79719
0.79889
0.80246

0.79893
0.79764
0.80295
0.79528

0.79717
0.80151
0.80613
0.80972

o.80217
0.79520
0.80645
0.81364

4.21
3.91

4.07
3.59

4.31

3.28
4.10
4.00

3.62
4.93
4.16
3.58

3.76
4.10
3.67
2.99

3.83
3.61
4.35
4.48

2.93
2.91

3.92
3.73

3.47
4.11

3.86
4.42

% Stimulation
Y:\\Tox Data Calcs\Controlled Spreadsheet Templates\Lemna minor template R'1 .1 July 2016
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Lab Work Order #: L2734791

Date Received:New Gold Inc. Rainy River Project

24 Marr Rd
Barwick  ON  P0W 1A0

ATTN: Garnet Cornell
FINAL REV. 2
04-NOV-22 16:49 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company
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Christine Paradis
Project Manager
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

SUBLETHAL TOXICITY

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL REV
3

L2734791-1

L2734791-2

EDL1

SED2DIS

Client on 28-SEP-22 @ 08:15

Client on 28-SEP-22 @ 08:10

Sampled By:

Sampled By:

EFF

EFF

Matrix:

Matrix:

Miscellaneous

Miscellaneous

Special Request

Special Request

Special Request

Special Request

Special Request

Special Request

Special Request

Special Request

29-SEP-22

29-SEP-22

29-SEP-22

29-SEP-22

30-SEP-22

30-SEP-22

30-SEP-22

30-SEP-22

See Attached

See Attached

See Attached

See Attached

See Attached

See Attached

See Attached

See Attached

R5885925

R5885925

R5885925

R5885925

R5885925

R5885925

R5885925

R5885925



Reference Information
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SUBLETHAL TOXICITY

Lemna minor 7-day growth toxicity test, based on the protocol "Biological Test Method: Test Method for Measuring the Inhibition of Growth Using the 
Freshwater Macrophyte, Lemna minor", Report EPS 1/RM/37, Second Edition (January 2007)

Fathead minnow 7-day test, according to the protocol "Biological Test Method: Test of Larval Growth and Survival Using Fathead Minnows", 
Environmental Protection Series, Ottawa, ON, Report EPS1/RM/22, Second Edition (February 2011).

Pseudokirchneriella subcapitata (formerly Selenastrum capricornutum) 72-hour growth toxicity test, based upon protocol "Biological Test Method: 
Growth Inhibition Test Using a Freshwater Alga" Report EPS1/RM/25, Second Edition (March 2007).

Ceriodaphnia dubia 3-brood toxicity test, accroding to protocol "Biological Test Method: Test of Reproduction and Survival Using the Cladoceran 
Ceriodaphnia dusbia", Environmental Protection Series, Ottawa, ON, Report EPS 1/RM/21, Second Edition (February 2007).

ALS Test Code Test Description Method Reference**

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

TB ALS ENVIRONMENTAL - THUNDER BAY, ONTARIO, CANADA

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL REV

TOX-7DINHIB-LM-TB

TOX-GROWTH-FH-TB

TOX-INHIB-PS-TB

TOX-REPRO-CD-TB

Growth Inhibition using Lemma 
minor

7 Day Survival & Growth Fat Head 
Minnows

Growth Inhibition 
Pseudokirchneriella

Survival & reproduction 
(Ceriodaphnia)

Misc.

Misc.

Misc.

Misc.

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS

SEE SUBLET LAB RESULTS

3



Quality Control Report
Page 1 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 04-NOV-22Workorder: L2734791

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

2



Quality Control Report

Page 2 of

Report Date: 04-NOV-22Workorder: L2734791

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

2



   
 

Nautilus Environmental Company Inc. 
Suite 122, 704 Mara Street, Point Edward, ON N7V 1X4 519-339-8787 

 
 
 
 
 
 
November 2, 2022 

 
 
 
 
ALS Environmental,  
1081 Barton St,  
Thunder Bay, ON P7B 5N3     
 
Attention Lab: 
 
On September 29, 2022, Nautilus Environmental Company Inc. personnel received one water sample 
(EDL1 L2734791-1) from ALS Environmental, Thunder Bay, ON.  The following toxicity tests were 
performed on this sample observing Environment Canada methods: 

• Fathead minnow 7-day toxicity test, according to the protocol “Biological Test Method: Test of 
Larval Growth and Survival Using Fathead Minnows”, Second Edition, Environmental Protection 
Series, Ottawa, ON.  Report EPS1/RM/22, February 2011. 

• Ceriodaphnia dubia 3-brood toxicity test, according to the protocol “Biological Test Method: 
Test of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia”, Second Edition, 
Environmental Protection Series, Ottawa, ON. Report EPS 1/RM/21, 2007. 

• Freshwater alga 72-hour toxicity test, according to the protocol “Biological Test Method: 
Growth Inhibition Test Using a Freshwater Alga”, Second Edition, Environmental Protection 
Series, Ottawa, ON. Report EPS 1/RM/25, March 2007. 

• Lemna minor 7-day toxicity test, according to the protocol “Biological Test Method: Test for 
Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna minor”, Second 
Edition, Method Development and Applications Section, Ottawa, ON., Report EPS 1/RM/37, 
January 2007. 
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Page 2 

 
 

Table 1 Summary of Chronic Toxicity Results, sample collected September 28, 2022 

Sample Name 
Sample # 

Toxicity Test Endpoint Effect Result1 

EDL1 
L2734791-1 

 

Fathead Minnow 
 

7-day LC50 
(95% Confidence) 

7-day IC25 
(95% Confidence) 

Survival 
 

Biomass 

>100% Volume2 
(Not Applicable) 
>100% Volume2 
(Not Applicable) 

8730-0032242 Ceriodaphnia 
dubia 

 

3-brood LC50 
(95% Confidence) 

3-brood IC25 
(95% Confidence) 

Survival 
 

Reproduction 
 

>100% Volume2 
(Not Applicable) 
>100% Volume2,3 
(Not Applicable) 

 Raphidocelis 
subcapitata 

72-hour IC25 
(95% Confidence) 

Growth 37.95% Volume 
(15.05; 55.42% Volume) 

 Lemna minor 7-day IC25 Frond Number 
(95% Confidence) 

7-day IC25 Dry Weight 
(95% Confidence) 

Growth 
 

Growth 

10.9% Volume 
(N/A; 22.96% Volume) 

<0.097% Volume 
(Not available) 

 

1 - Results relate only to the sample tested 
2 - Highest concentration tested, based on test method  
3 - Inhibition >25% at concentrations 3.7%; 33.3% v/v. 
 
Toxicity Test Endpoint Descriptions 
 
From the data obtained in toxicity tests the following endpoints can be determined: 
 
LC50   The estimated concentration which causes acute lethality to 50% of the test 

organisms. 
 
IC25   The estimated test sample concentration which causes a 25% impairment in a 

quantitative biological function (i.e., the concentration estimated to cause a 25% 
reduction in fathead minnow larvae biomass, 25% reduction in the number of 
Ceriodaphnia dubia young produced).  
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Chronic Toxicity Test Descriptions 
 
Fathead Minnow Toxicity Test 
 
The fathead minnow 7-day survival and growth toxicity test determine the effect of a sample on the 
ability of fathead minnow larvae to survive and grow. This toxicity test utilizes 10, <24-hour old larvae 
per replicate and exposes them to a dilution series of the test sample (i.e., 100%, 50%, 25%, 12.5%, 
6.25%, 3.13%, 1.56% volume and a control).  The endpoints of the toxicity test determine the effect 
of the test sample on larval survival as well as growth over the 7-day exposure.  Larval biomass is 
considered a sublethal endpoint which combines the effects on mortality and growth.  The procedure 
is a static replacement toxicity test where the larvae in each replicate are exposed to a fresh sample 
volume each day.  The toxicity test utilizes a minimum of seven concentrations plus a control with 3 
to 4 replicates per concentration.  If there is sufficient mortality and/or impairment in growth an 
LC50 and/or IC25 is calculated. 
 
 
Ceriodaphnia dubia Toxicity Test 
 
The Ceriodaphnia dubia 3-brood survival and reproduction toxicity test determine the effect of a 
sample on the ability of the C. dubia to survive and reproduce. This toxicity test is initiated by 
introducing one, < 24- hour old offspring (neonate) per vessel. The neonates are exposed to a 
dilution series of the test sample similar to the fathead minnow toxicity test.  The toxicity test 
procedure, like the fathead minnow toxicity test, is a static replacement toxicity test where the C. 
dubia for each replicate is transferred to a fresh sample volume each day of the toxicity test.  The 
toxicity test utilizes a minimum of seven concentrations plus a control with ten replicates per 
concentration.  The endpoints of the toxicity test determine the effect of the test sample on survival 
and reproduction. C. dubia reproduction is considered a chronic endpoint.  During the exposure, the 
C. dubia matures and produces three broods of offspring.  The number of offspring per replicate for 
each test concentration is tabulated at the end of the test period.  If there is sufficient mortality 
and/or impairment in reproduction an LC50 and/or IC25 is calculated.  
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Raphidocelis subcapitata (previously Pseudokirchneriella subcapitata) Toxicity Test 
 
The Raphidocelis subcapitata 72-hour growth inhibition test is performed to determine the capacity 
of a sample to inhibit the growth of algal cells.  P. subcapitata cells are introduced into the test in 
the form of an inoculum, in which the algae are 3 to 7 days old and at a concentration of 10,000 
cells/mL.  The test is comprised of at least 10 concentrations of 3 to 4 replicates each, diluted by a 
factor of 0.33 (i.e., 100%, 33%, 11%, 3.7% etc.).  The set of controls includes 10 replicates.  Into each 
replicate of the test, 2200 algal cells are placed.  The actual concentrations are diluted by a factor of 
0.9091 because of the addition of a nutrient spike (enrichment medium) and the preparation of the 
inoculum.  After 72 hours in an incubation area, the cells in each replicate are counted, and the 
growth of the algae exposed to the sample is compared with growth of the controls.  An IC25 is 
calculated to reveal if the sample caused any inhibition in the growth of the algal cells. 
 
Lemna minor Toxicity Test 
 
The Lemna minor 7-day growth inhibition test is performed to determine the capacity of a sample 
to inhibit plant growth. Each leaf-like structure of L. minor is called a frond.  Three-fronded L. minor 
plants, started 7 to 10 days previous, are placed, two plants to a replicate, into test chambers.  The 
test is comprised of at least 7 concentrations of 4 replicates each, diluted by a factor of 0.33 (i.e., 
97%, 31%, 9.7% etc.).  The set of controls also includes 4 replicates.  The actual concentrations are 
diluted by a factor of 0.97 because of the addition of three nutrient stock solutions (enrichment 
medium) to the sample prior to preparing the dilution series.  After 7 days, the individual fronds of 
the plants in each replicate are counted, and the plant dry weight determined.  The growth of the 
fronds exposed to the sample is compared with that of the control fronds, and an IC25 is calculated 
for both frond number and dry weight.  This reveals if the sample caused any inhibition in the growth 
of the L. minor. 
 
The following pages contain detailed descriptions of your fathead minnow, Ceriodaphnia dubia, 
Lemna minor, and Raphidocelis subcapitata toxicity tests.  Bench sheets of the chronic tests have 
been attached for your review. Also attached is a graph of the impairment in growth/reproduction.  
Additional information about quality assurance/quality control procedures and results can be made 
available if so desired. 
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If there are any further details which you require, please do not hesitate to contact us. 
 
Yours very truly, 
Nautilus Environmental Company Inc. 
 
 
 
 
 
Carol D’Andrea 
Laboratory Supervisor 
 
File ID: \bioassay\2022\8000\8730-003\8730-0032242 FCRL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ALS Thunder Bay -  EDL1 L2734791-1  - September 28, 2022
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Fathead Minnow Larval Survival and Growth Study 
METHOD:   Environment Canada, “Biological Test Method: Test of Larval Growth and Survival 
Using Fathead Minnows”, Second Edition, Environmental Protection Series, Ottawa, ON. Report 
EPS 1/RM/22, February 2011. Nautilus Test Method FH-GS-R14.7. 

 
Test Material 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
 
 
 
 
 
 
 
 
 

Page 1 of 4 

Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type: 
 

Effluent Source: EDL1 
L2734791-1  

Date/Time Sampled: 
  

September 28, 2022; 
08:15 

Date/Time Received: September 29, 2022; 
11:00 

Date/Time Test 
Started: 

September 29, 2022; 
16:45 

Date Test Finished: October 6, 2022 

Description:  
 

Clear, light green Days Sample Used: Days 0 to 6 
 

Sample #:  
 

8730-0032242 Sample Collection: Grab 
 

Transport:  
 

Road Arrival Temp.: 14.0°C 
 

Collected By: 
  

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

N/A - Not Available  

Species:  Fathead Minnow (Pimephales promelas)  
 
Source:  Nautilus Fathead Minnow Culture Unit (A.B.S. Inc., Colorado) 
 
Culture Temp.: 22 to 26 °C  Life Stage: <24-hour old larvae 
 
Culture Mortality Within 7 Days of Egg Collection: 0% 
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Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032242 Sources:  EDL1 L2734791-1  
 
Control and Dilution Water 
  
 
 

 
 
 
Test Conditions 
  
 Test Volume:  533 ml/rep  Temp.:  25 ± 1 °C 
 
 # Organisms/rep.: 10   Depth of solution in test vessels: 7.9 cm 
  
 Unusual Behaviour During Test:  No, see bench sheets 
 
 Reps/conc.:  3 reps/7 conc. plus a control 
  
 Pre-aerated:  Yes, 100% Sample, days 0 to 6 
     
 Duration of Pre-aeration:     ≤20 minutes Aeration During Test: No 
 
 Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing and a 

disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
   
   Test Vessels:                        1-L polypropylene cylinders 
 
Conditions for Test Validity 
 

Control Mortality and Atypical Behaviour is ≤ 20%: Acceptable (3.3%) 
    
Average Weight of Controls is ≥ 250 µg:   Acceptable (497 µg) 

 
 
 
 

 
Page 2 of 4 

Water Source: Dechlorinated municipal drinking water  
 
Type and Quantity of Chemicals Used: none 
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Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032242 Sources:  EDL1 L2734791-1  
 
Test Results 
  

    Concentrations (% Volume) 
Endpoints Rep Control 1.56 3.13 6.25 12.50 25.00 50.00 100.00 

Mortality Data                   
Larvae % Mortality 1 0 0 0 0 0 0 0 20 

  2 0 0 0 10 0 0 0 10 
  3 10 0 0 0 0 0 0 30 
                    

Mean % Mortality   3.3 0.0 0.0 3.3 0.0 0.0 0.0 20.0 
S.D.   5.8 0.0 0.0 5.8 0.0 0.0 0.0 10.0 

Survival/Growth 
Data                   

Mean Dry Biomass  1 0.478 0.521 0.516 0.485 0.673 0.593 0.588 0.363 
(mg) 2 0.536 0.520 0.430 0.555 0.536 0.598 0.507 0.516 

  3 0.430 0.490 0.499 0.566 0.561 0.457 0.556 0.395 
                    

% Effect (+ or -)   0.0 6.0 0.1 11.2 22.6 14.1 14.3 -11.8 

Mean Dry Biomass/ 
Concentration (mg) 

  
0.481 0.510 0.482 0.535 0.590 0.549 0.550 0.425 

S.D.   0.05 0.02 0.05 0.04 0.07 0.08 0.04 0.08 
                    

 S.D. = Standard Deviation 
 
 
Method of Analysis 
  
 LC50 and IC25: 
 
 Tidepool Scientific Software. ©2019. Comprehensive Environmental Toxicity 

Information System – CETIS v1.9.6.7. 
  

 
Page 3 of 4 
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Fathead Minnow Larval Survival and Growth Study - Continued 
  

Sample #:  8730-0032242 Sources:  EDL1 L2734791-1  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
 
7-day LC50 
(Confidence Interval)2 

 
 

>100% Volume 
(Not Applicable) 

 
 

No dose response 
 

Biomass 
(Survival and Growth) 
 
7-day IC25 
(Confidence Interval)2 

 
 
 

>100% Volume 
(Not Applicable) 

 
 
 

Non-linear Regression 
2P Linear Model 

 1 - Results relate only to the sample tested. 
 2 - Empirical 95% Confidence Interval  
  
  

 
 
 
 
 
7-Day Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Phenol 

Date Test Initiated: 22-Sep-2022 Reference Batch #: P2213 

Method of Analysis:   Trimmed Spearman-Karber α = 3.33% 

7-Day LC50 (95% Confidence Limits):  20.14 mg/L ( 16.77 mg/L; 24.20 mg/L) 

Historic Geometric Mean LC50: 23.38 mg/L ( 15.00 mg/L; 36.44 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 

 
 

Page 4 of 4 

Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:   None 
 



Client: A-Lr-T&

Conditions for Test Val iditv

Control Mortality and Atypical Behaviour is 3 2Oo/o

Average Weight of Controls is > 250 pg:

Summarv of Test Results

Pre-aeration Reason )fru,o4 u

SURVIVAL

7-day LCSO

95% Confidence lnterval2

= Results relate only to sample tested
2 

= Estimated uncertainty

FATHEAD MINNOW BIOASSAY SUMMMARY SHEET

Sample Name eou- t Sample#:
L Ltlh 1ol t

{t9o -ocbLLEL

e

Acceptable / Not Acceptable

1lL^, Duration 1u b tu(min Days

@tNotAcceptabr
tg

qqT effi
%

Yq

Are there any outliers present: Yes /

Concentration(s) & Rep(s):

{,

Analysis Completed; lnitials 6 O"t"

',esults Verified: lnitials Cu 0 O"t"

lo 7tg, 
I

Survival / Growth Biomass

7-day lC25

95% Confidence lnterva12

ENDPOINT

(04
% Volume

{y //+ % Volume

(oo
% Volume

fV tk % Votume

RESULTl

N o b,A l]tnu

ll Li t'ttntt
ry(rn'0"

h o aLT k- rrt Jyc t'1ie

METHOD OF CALCULATION
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Fathead Minnow lnitial Sam ple Measurements Before Preparation and Use in T citv Test

Concentration: 1O0% Sampl e Name: t-2'i7R+tql ,/ror Samp le #: 8"130 cr6?? +7,

lnitial Variables Meters/Probes
Used Pre-aeration

Day Date

zz

Temp
('c)

pH D.O.
(ms/L)

Cond
(pmhos)

qP
o

E
CL

d
oo

yes/no Rate
(bubbles/min)

Duration
(min)

Pail
Sub-

Sampled

o
(U

0 L1 L4. \ -+.1 9.r 15 ?? 6tt ,j/a, 5/L
s s1 00 <20 1 k

1 30.oq zt.3 a.q to- t lft o L/,1 /w sl,-
(5 <100 <20 1 5o

2 or lo zq"8 1.q Io -? lrr \ 6/q r3 s/(. et <1 00 <20 1 fo
3 .\o Lt. 7 7.1 to.q t Tzi Llt t3lw tlu et <1 00 <20 2 So
4 cB- tO LE.I 1.1 TL.I qL t"/q 7 t(C

_(
s100 <20 2 5o

5 o+- ro 7,L,q 1.1 lo.5 I L (L Llq 13 s1c
CS

s1 00 <20 3 5o

6 OS-( O tL.3 ?.e il.o Itgz 6l* g s/o s1 00 <20 3 FK
7 OO. r

Answer the following questio ns regarding sample treatment and test procedure

Veslru(Jtr yes, state mesh size:

Yes/tp)lf yes, describe further:

Yes/N@ yes, describe

@ruo lf no, describe further:

Were there any other method variations, deviations, or exclusions Vesl@ lf yes, describe further:
from method? -

Was sample filtered or settled and decanted?

Was sample pH or hardness adjusted?

Were alternate concentrations or dilution series used?

Was test fed 100p1 of brine shrimp days 0 to 6?

Was there anything unusual about the test, any problems
encountered, or any remedial measures taken?

Yes/@ lf yes, describe further:

Y:\Masters\MASTERS BINDER\10. Fathead Minnow\Fathead Minnow lnitial Measurements R1.4.doc



(0
o

Date

2c)))

lnitial Measurements Meter / Probe L
o

=
c pH

(units)
D.O.
(mg/L)

Cond
(pmhos)

D.O. /
.C pH cond

0 2q. oq 134 9.n 7-7 2sq h/o riles slt KT
1 30 0q zq.q a.3 8.? 7 L{c) 6 t+ t3l*x 6/6 E
2 o\.\o 1+4; 6.'{ ?_L{ 2tb c lo1 tt /W )1u 5o
c OZ.l,O ') tt-9t 6..t 1n )l( 6 q 19 

e's, f6 td
4 C)3.\o ? L{. E} 8.3 rc+q 6t+ t3 /8s 3ta ET
5 o+. I C\ 7h.z g.e '7 [" Lsl blu

'9lq,E
*lt" W

6 05. io /4.-4 g.L €'o L99 blq e/ss +l+ K?
7 06. ro z+.5 -1 .8

Sampl

Fathead Minnow 7-day Growth Toxicity Test

eName: L213+lq\-t /EDt- \Concentration Cnntrrr\

Observations

Concentration: O.\56'/' vlv

Sample # €130.OO3Z2-.t2

Final Measurements Meter / Probe o
(g

% Mortality
/ Rep

% Atypical/
Rep I(!

=
oc pH

(units)
D.O.

(mg/L)
D.O. /

oc pH A B c A c

LLIq 8'o -7+ b/+ 0/ae I o o O
A

o o o ET
21T.7 1.8 rb L(t tg/ rc 9a v v v u v v v
zq+ 1"7 <1, nq

'3 nA "V o CJ e) o cl c.) {.
zr+. t -1 .t G.Y @t+ t3tgg ET c, () .rJ o o (-) v

q-rP.( 1-e b-E blrr vlss kr o o a o o o ET

w.Ll 1q h-1 b/,t tols( W o o o o o o FT

2+"6 -7 .t' b.5 6/+ r3ig8 ET O o o o o o g
D C) o C) o c) 5C

YlMasters\MASTERS BINDER\10. Fathead Minnow\Fathead Minnow Tday growth toxicity lest Jt6AdAh,

6 Kinrsd -\#

Final Measurements Meter / Probe o
(E

.t
c

% Mortality
/ Rep

% Atypical/
Rep I

o

coc pH
(units)

D.O.
(ms/L)

D.O. /
oc pH A B c A B c

lL.q 4,0 1 ,q- bla 'Tsz w f.r o o o o O tr
?-1-q 7.8 b.s €/\ tt /t? 'D '(/ \, v v v v v
4\.7 7-1 i9 6 \ '] 6s '({ C) o c) o cl cl

L\.2 c& G.8 Co /q r 3/68 s o c) o o o o (

ru2' 1.t 5-8 b/* nls w c o o o o c Er
14- 9 'l--7 b bl+

'4ss w (5 o lo o o o ET

z+.5 "1"7 6.s br+ \3lsr a o o lCl O O J Er
c c) lo () c) o 5o

Go
Date

?^tt

lnitial Measurements Meter / Probe o
(!
q"c pH

(units)
D.O.
(mg/L)

Cond
(pmhos)

D.O. /
.C pH cond

0 78.oo 9JF O $.0 7-q Ltz b/r- \v/6 s/L K7
1 30.oq 2L\..e 8,.3 6 c,) t-Iel- Ca /4 | 3,lo.g 2 lr; F,t
2 0\.10 25"8 81 1- 1" 212 L(,t \z /W s/t- 9o
3 c)2. t o D u.rr a)_ 1t 2b+ 6

v 9an h \6
4 cr3 IO zi-t "G 8'.3 8.2 zbn 6l+ t31*n 5ta b\
5 ALI-,lc\ 2s.a a.3 11 Lgt ,0bL ftlcg, {lt KP
o c6 io L+t +.?. 1.q Lgo elv tTlas 5h v
7 OCr. I O

I T

Observations 1.4.doc



Concentration: 3. \3"/.'/)(

Concentration: A. ZS'/. Y){

Fathead Minnow 7-day Growth Toxicity Test

Sample Name: r?1341Q t -t / Sample#: 3130 OO3ZZ'I2L\

(E

o
Date

)6))

lnitial Measurements Meter I Probe o
o
'=OC pH

(units)
D.O.
(mg/L)

Cond
(pmhos)

D.O. /
.C pH cond

0 2q.oq
1 30 0q
2 o\,lo
J oz \o
4 c)3.\o
A o+.lo
6 05. io
I 06 ro

Final Measurements Meter / Probe I
(Il
g

% Mortality
/ Rep

% Atypical/
Rep

o
(!

OC pH
(units)

D.O.
(mg/L)

D.O. /
"C pH A B c A B c

o o o O o o ET
v v v \/ v v v

c) o o o C.] c) {
c) o c) c-l o c)

( o o o o o o q
o c o o o o ET
o o O o o o q

o o c) O O c) 5()

Go
Date

/t I / /

lnitial Measurements Meter / Probe !
(5

=qc pH
(units)

D.O.
(mg/L)

Cond
(pmhos)

D.O. /
oc pH cond

0 78.no
1 30.oq
2 o\.10
J C)2. t o
4 c)3.r o
5 Atl. 1(\

6 c,5 iO
7 06. rO

Final Measurements Meter I Probe (t
o

% Mortality
/ Rep

% Atypical I
Rep

o
aS

'=OC pH
(units)

D.O.
(ms/L)

D.O. /
OC pH A B C A B c

c o c o o c ETv v v v v v v
c) cf o (] cl c) f

c) O O C) C) o t
o io o o c o E-'

o to o o q o Et-

o tc o o o o q
C) t,o o o 0 o .$o

Observations: YiMastersWlASTERS BINDER\10. Fathead Minnow\Fathead Minnow Tday growth toxicity test J,fA*n
[-Nt

1.4.doc



Concentration : 0 .3'/. ,tlt/

Fathead MinnowT-day Growth Toxicity Test

Sample Na t )1?'+lq\-t /FDL \

Observations

Sample #: 813c) cJ032-2-+2

No
Date

)6))

lnitial Measurements Meter / Probe o
o

oc pH
(units)

D.O.
(mg/L)

Cond
(pmhos)

D.O. /
OC pH cond

0 2q.0q t-+t) 8-D 1.8 +44 bl+ tl lqt tlL KT
1 30 0q z+.+ 8-L x,. + t{z+ @n+ r'3 I

I at 5tG ET

2 o\-\o Z5.t 83 1""1 q3t b (.1 t)/rt vL lo
J oz.\o >Li,S $,L 7,\ t\ 6' b { $ ae. ib \K
4 C)3 \o 2rr 6 R.3 8.2 4z{ brq l3t*a 5/a ET
5 o+.lo 18.L g-4 1-1 ++b blv t4sg slu KP

6 05. io W-r* 8 -'-L ),e W Lilfl/ $lqs 6lA IQ

7 06 r0

Final Measurements Meter / Probe o
(6

% Mortality
/ Rep

% Atypical/
Rep

o
(E

cC pH
(units)

D.O.
(mg/L)

D.O. /
OC pH A B c A B C

2j+'c( '7q 1L b/,+ tv/ss
KP n a o a o C g

2q.q 1.( 6.2 6 (.1 tskT SO v v v {/ \t v v
)q+ 1.1 ie\ le

\ V grs \6 c) c) a o CJ c] d

z\"2 1.8 6.\ col4 i3/*a ET 0 c) c) C) c) o
z-Lk( 1g b -'/- 6l+

^t
t jlgK VP o o o e) o c tr

Lq.< 1-g b.b bl r, '4sq w o o c o o o Fr
2+"5 1"B. b.5 6 t4 r3rg8 ET c) o o o O O H

O o o c) c) :J 5o

Concentration

(!
o

Date

)a)2

lnitial Measurements Meter / Probe o
(!

"C pH
(units)

D.O.
(ms/L)

Cond
(pmhos)

D.O. /
oc pH cond

0 78 -no
1 30.oq
2 o\.t0
J C)7-. I o
4 c)3 ro
5 o+.lC)
b c6 io
7 06. iO

Final Measurements Meter / Probe a
(U

% Mortality
/ Rep

"/o Alypical I
Rep

o
(s

.E
"c pH

(units)
D.O.

(mq/L)
D.O. /
'c pH A B c A B C

o o cl c) o o vI
vf v 't/ v v v v
o o U CJ c) c) /
c> c) C) c) CJ c) 4

O e) o o O o tr
o o 6 o o o E.t

o o o O o o w
4 ,# B L) o O 5'o

Observations Y:\Masters\l\IASTERS BINDER\10. Fathead Minnow\Fathead Minnow Tday growth toxicity test t,ffhlon[x 1.4.doc



Concentration 5O'r- vly

Observations

Sample Name 1

Fathead Minnow 7-day Growth Toxicity Test

Sample #: 813C_' oo3zzt2

Concentration: I Oo',/. '/v

(g

o
Date

,a))

lnitial Measurements Meter / Probe I(!
!

OC pH
(units)

D.O
(mg/L)

Cond
(pmhos)

D.O. /
"C

pH cond

0 2q .0q
1 30 0q
2 o\. \o
J oz.\o
4 C)3 \o
5 O+.io
6 05 io
7 06 to

Final Measurements Meter / Probe I
(5

=

% Mortality
/ Rep

% Atypical/
Rep

o
o

cpH
(units)

D.O.
(mg/L)

D.O. /
pH A B c A B c

c c o o U ET
v V v v v v v

C) (, c) c, cl q" 6

o c) C) o o ) (

a O O o o o ET

o o o c) o o Fr
O o o o o a FT
o o O o o 3 sc

oo
Date

)A)9

lnitial Measurements Meter / Probe o
(u

c pH
(units)

D.O.
(mgiL)

Cond
(Fmhos)

D.O.I
"c pH cond

0 78.nc 2+'Z 7-q 6.4 1510 b/u tilss lt l<e

1 30.oq ?49 fr- C) <.8 t+q5 b tu r3z8-6 arc; EI
2 r\i .lo 2E.\ 8. o b,q ,ftdl c/t tr/K s(G 5o

c C)Z.l o A;.r I 1,q q,D ts Ll G* t\ 
Q,c, 51 ,t/

4 c)3 IO Lq.6 8.o 1.a t6L5 btri t3/gx 5t6 q
5 A+ Ic\ 1s-o 4-o Qo l56L blo

'vl+g 4t W
b c)5 io 1-{'u 6o 81 6q{ 6lu, 19lqe, fk

FP

7 06. iO
,

Final Measurements Meter / Probe o
$

% Mortality
/ Rep

% Atypical/
Rep

o
o

pH
(units)

D.O.
(ms/L)

D.O. /
OC pH A B c A B c

24-s 8l -7.1- b/'L vfu* w o o O o O a et
21.'t '7.q {B L/q' ,3 ftt 5o V v v v v \y v
tq,+ -t.7 Tz o.t r]

A6 w r) c) c-) o c) o /

2L{.\ 1.9 5-8 bt+ i3lsn g o c c) O o o /
L+t 1.q b.u blv vlss W i0 r6 20 o o o EX

'U-s 1,q A .9 b1,,,' tvLo v} io to 30 o o El

24.b -1 .6 5"+ G7+ t3i g8 rr Io to 30 o o o w
Lo i.o 3o o O o to
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FATHEAD MINNOW LARVAL WEIGHTS
Sample lnformation

Name LZl3t\1ql - ESLct Sample

Sample# 813Ct. OOR2Z+Z Sample Dateffime

Date/Time Received ^q t@,12,L /_l!_en_ Arrivat Temp "c
Sample Tvpe \n/u.lnf Sample
'100% Hardnes. a=Ta
Test lnformation
Date/Time Started

Age of Larvae at start of test in hou

Average Temperature during Test:

ibat Test started oV WL Farhead Batch # FH \tzt / O tD

Person Sampling ALS - Al,//+

NL

o

Dale eggs laid )Z -JFlOqlzL Culture mortality within 7 days of n O'/. Swim bladder inflated;Gi/ no

Water Bath Quadrant A \J
r.. (Jtlh - controt

- Lr. 0 t

/o

Hard

0" 'c
ls there any unusual appearance, behavior, or treatment of test organisms, before their use in the test? Yes /dolircle one)

*Biomass is the total dry weight of fish surviving per rep divided by the number of larvae that were placed in
that vessel at the start of the test (typically 10 larvae).

Y:\Masters\MASTERS BINDER\'10. Fathead Minnow\FHM Larval Weights June 2016 R1.1.doc

lnitials

l0D

€o

L5

\'l 5

6fi

4.15

\.sb

Control

Conc.
'/ .vly'

c

B

C

B

A

c

B

A

c

B

A

c

B

A

C

B

A

B

A

c

B

Rep

]c
't
q
I
(o
(o
(o
to
(D
(O
Io
to
lo
to
1

(o
l0
(o
(o

(o
fo
(o
q
to
ib

#of
Surviving

Larvae

trT
(],?Zt ?2
o^81qoR
o gt.qqx
o.8lQ a-l
o - g2^3o0
r)- frz I a-l
3 -g1*6a
.5 - *\5gO
o.8tcLl1
o" 8156q
r\- 87. lnr
G..8r+)2-
c\ -6c)ae Lt

o.zo1)1
(f . tioAe-r
G. rq qc)_
o -? t4c)0

o.g ta r5
.\ s*&
o- go2-\ 2
n.8ons<.
0 " <oSrqa
o.fi13)l
(\. <o0r$e

Final Pan
Weight

(g)

(a lrr
o"?\1q1
o fi\?,81
o. g\585
6. *lr+ tl
o - rr '1q?.
o - Kr 5-]q
o.82 il O
o -Roq s?
3.<Ktas t-l
c. aoqqR
O-Rtfnt4,
o - 80-l+q
o--'lq1qx
o -t.0 \-1?

o ,80c62-
o --1q+G3

o-?oq'-1c)

o.8"t?qq
o "*t116'
O. -lqAq ?

0 .b oo31

o 3q?bb
o.6'0?12
O."'olLS

lnitial Pan
Weight

(g)

U
o, tlt
D.5(L
u ,69
o sta
D 5\+
0-561
0 . tr5l
n- 5qi
0.sq9
0 t6l
O ,LL
o. 6ie
0 e6k
0 955
() .gx5
o qql
0. q30
0 -stt"
0 .tr 9o

A SLo
0 "sLt
0 h9o
0. q\L
0 qlr

Mean Dry
Biomass* /

Rep
(mo)

V,t

O, qT'E

b. sD

D. 5q I

o S9c

0 9L;

0 qlL

0.Slo

0 ?1 |

Mean Dry Biomass /
Concentration

(ms)

R"



Mean Dry
Mass/Rep

(mo)

Mean Dry
Biomass/
Rep (mq)

Mean Larva
Dry Mass/
Conc (mq)

Mean Dry
Biomass/
Conc (mq)

Mass SD
(mq)

Biomass
SD (mq) CV Mass

Concentration
% volume

# of Larvae
at Start

#ot
Larvae

Survivinq
Final

Mass (s)
lnitial

Mass (q)
0.497 0.481 0.033551 0.053079 6.747114Control 10

'10

'10

10

10

9J

0.80643
0.81328
0.80196

0.80165
o.80792
0.79766

0.478
0.536
0.478

0.478
0.536
0.430

0.80555
0.80212
0.82266

0.80034
o.79692
o.81776

0.521
0.520
0.490

o.521
0.520
0.490

0.510 0.510 0.017616 0.017616 3.4519161.56 10

10
10

10
10

10./
0.516
0.430
0.499

o.482 o.482 0.045545 0.045545 9.4556783.13 '10

10

10

10
10
10

0.81815
0.81400
o.79962

0.81299
0.80970
0.79463

0.516
0.430
0.499

0.485
0.555
0.566

0.556 0.535 0.066413 0.043936 11.947196.25 10
10
10

'10

9
10/

0.80567
0.80727
0 80364

0.80082
o.80172
0.79798

0.485
0.617
0.566

0.673
0.536
0.561

0.590 0.590 0.072959 0.072959 12.3659112.5 10
't0

10

'10

10

10

o.81422
o.82151
0.81559

0.80749
0.81615
0.80998

0.673
0.536
0.561

0.593
0.598
0.457

0.549 0.549 0.080002 0.080002 14.5634925 10
10
10

10
'10

10

o.81647
0.81550
o 82567

0.81054
0.80952
0.82110

0.593
0.598
0.457

0.588
0.507
0.556

0.550 0.550 0.040796 0.040796 7.41300650 10
10

10

10
10
10

o.82167
0.82300
0.81967

0.81579
0.81793
o.81411

0.588
0.507
0.556

0.066584 0.080699 12.5521210
10
10

8
9
7

0.81948
0.81903
0.82132

0.81585
0.81387
o.81737

0.454
0.573
0 564

0.363
0.516
0.395

0 530 o.425100

Sample # azso-ooszzqz Sample Name EDL
Validity Criteria: Mean Dry Larva Mass

for Controls (must be >250u9)

\\'a?

497

NAUTILU$

SD: Standard Deviation
CV: Coefficient of Variation

; l] ./ i i|.'J i\t f/i . ll "i ji. L

10t20t2022

\ :-/
c)

Y: \F H M Wei g hts8730 -O032242Excel te m p late with 3 re ps



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study 

METHOD:  Environment Canada, “Biological Test Method: Test of Reproduction and Survival 
Using the Cladoceran Ceriodaphnia dubia”, Second Edition, Environmental Protection Series, 
Ottawa, ON. Report EPS 1/RM/21, 2007. Nautilus Test Method CD-RS-R12.11. 

 
Test Material 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
 
 
 
 
 
 
 
 
 
 
 

Page 1 of 5 

Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type:  
 

Effluent Source: EDL1 
L2734791-1  

Date/Time Sampled
  

September 28, 2022; 
08:15 

Date/Time Received: September 29, 2022; 
11:00 

Date Test Started: 
 

September 30, 2022; 
11:15 

Date Test Finished: October 6, 2022 

Description: 
 

Clear, light green Days Sample Used: Days 0 to 5 

Sample #:  
 

8730-0032242 Sample Collection: Grab 

Transport:  
 

Road Arrival Temp.: 14.0°C 

Collected By:  
 

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

Species: 
  

Ceriodaphnia dubia Culture Temp.: 25 ± 1 °C 

Source:  Nautilus Culture (initiated from mass culture originating from OMOE,  
Rexdale) 
 

Parentage of All Organisms Originated from the Same Mass Culture:  Yes 

Life Stage:  Neonates are less than 24 hours old, and all broods used have hatched 
within 12 hours of one another. 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032242 Sources:  EDL1 L2734791-1  
 

Test Organisms-continued 
  
 
 

 
 
 
 
 
 
 
 

 
Control and Dilution Water 
  
 
 
 
 
 
 
 
 
Test Conditions 
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Ephippia Present in Culture Prior to Testing:   No 
 
Mean Brood Organism Mortality Within 7 Days of Testing:   0% 
 
Mean Number of Surviving Young Produced Within First 3 Broods:   20.1 
 
Mean Number of Surviving Young Produced Within 7 Days of Testing:   44.8 
 
Number of Young Produced by Brood Organisms in 3rd/4th Brood:   see bench sheet 

Water Source:
  
 

Reconstituted/Dechlorinated Municipal Drinking Water and 
Distilled water  
 

Type and Quantity of Chemicals Used: 60 mg/L MgSO4, 4 mg/L KCl, 96 mg/L  

NaHCO3, 8 ug/L B12, 8 ug/L Selenium, 40 mg/L CaSO4 

Test Volume: 
  

15 ml/rep  Temp.:       25 ± 1 °C 

Reps/conc.: 
   

10 reps/7conc plus a control 

# Organisms/rep.:
  

1 Depth of solution in test vessels: 4.5 cm 
 

Test Vessel Description:      17 ml polystyrene cylinder  
  
Unusual Behaviour During Test:
  

No, see bench sheets 
 

Pre-aerated:  Yes, 100% Sample, days 0 to 5 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032242 Sources:  EDL1 L2734791-1  
 

Test Conditions-continued 
  
 
 
 
 
 
 
 
 

Conditions for Test Validity 
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Duration of Pre-aeration:   ≤ 20 min
  

Aeration During Test:   No 

Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing 
and a disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
Dilution Water Batch Number:  CD22-159 

Control Mortality is ≤ 20% Acceptable (10%) 

An Average of ≥ 15 Neonates Produced per Surviving 
Female in the Controls in First 3 Broods: 
 

Acceptable (18.9 Neonates) 

≥ 60% of Controls Produced ≥ 3 Broods:   Acceptable (60% of controls) 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032242 Sources:  EDL1 L2734791-1  
 

Test Results 
   

    Concentrations (% Volume) 

Endpoints Rep Control 0.14 0.41 1.23 3.70 11.11 33.33 100.0 

Survival Data                    
Mean % Mortality 

  
                  

10 0 0 0 10 10 0 10 

Reproduction Data 1 22 18 19 15 10 18 9 21 
Number of Neonates per 

Replicate in First 3 
Broods or Less 

2 19 13 20 7 6 17 7 0 
3 21 10 3 16 0 17 22 10 
4 21 22 24 15 19 16 22 18 
5 19 26 15 26 15 14 0 19 
6 23 19 7 10 0 20 0 22 
7 11 8 24 17 17 18 21 21 
8 26 12 17 30 7 0 16 17 

  9 0 18 11 11 20 16 11 13 
  10 8 10 12 4 25 18 8 22 

Total Number of Live 
Neonates in First 3 

Broods or Less 

  
170 156 152 151 119 154 116 163 

% Effect (+ or -)   0.0 -8.2 -10.6 -11.2 -30.0 -9.4 -31.8 -4.1 

Mean Number of Live 
Neonates in First 3 

Broods or Less 

  
17.0 15.6 15.2 15.1 11.9 15.4 11.6 16.3 

SD   8.1 5.9 7.0 8.0 8.6 5.6 8.4 7.0 
 SD = Standard Deviation 

Method of Analysis 
  
 LC50 and IC25: 
 

Tidepool Scientific Software. ©2019. Comprehensive Environmental Toxicity 
Information System – CETIS v1.9.6.7. 

Page 4 of 5 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032242 Sources:  EDL1 L2734791-1  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
3-Brood LC50 
(Confidence Interval)2 

 
>100% Volume 
(Not Applicable) 

 

 
No dose response 

Reproduction 
3-Brood IC25 
(Confidence Interval)2 

 
>100% Volume3 
(Not Applicable) 

 
No nonlinear regression models fit 

Linear Interpolation (ICPIN) 
 

 1 - Results relate only to the sample tested.     
 2 - Empirical 95% Confidence Interval  
 3 - Inhibition >25% at concentrations 3.7%; 33.3% v/v. 
   
 
 

 

 

 

3-Brood Reference Toxicant Results 

 
Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Phenol 

Date Test Initiated: 22-Sep-2022 Reference Batch #: P2213 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

3-Brood LC50 (95% Confidence Limits):  8.25 mg/L ( 7.23 mg/L; 9.41 mg/L) 

Historic Geometric Mean LC50: 6.80 mg/L ( 4.17 mg/L; 11.10 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 
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Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:       None 
 
Any Transformation of Data Required:   No 



CERIODAPHNIA DUBIA BIOASSAY SUMMARY SHEET

(// Sample Name: 6DL I Sample #:

LL+9q ?q I I

87%'ro>ze +zClient

Gonditions for Test Val itv

Control Mortality is< 20%:

> 6 Controls Produced > 3 Broods:

An Average of > 15 Neonates Produced per
Surviving Females in the Controls:

Summarv of Test Results

Pre-aeration: Reason

Acceptabl Not Accepta

Acceptable / t Acceptable

ceptab Not Acceptable:

Io o/o

6 Controls

ble: i|t- 1 Neonates

Vq {-r ) Lt bu Duration
(Q^ 0l"rin Days

= Results relate only to sample tested
= Estimated uncertainty 4 4t4

a4 9+
Le 't

U4rd
hr bt'lToa

L.OqL.

@
99 3'/

Are there any outliers present: Yes

Concentration(s) & Rep(s):

Analysis Completed: lnitials & O^r"

Results Verified: lnitials O9 O"t"

t, /0

o) l't ,

u
@

REPRODUCTION

3-brood lC25

95% Confidence lnterva12

SURVIVAL

3-brood LC50

95% Confidence lnterva12

ENDPOINT

)t

loo % Volume

% Volumerr llV

/at
% Volume

/ % Volume

RESULTl

Ilo nchh t@ r.r 
^

lrLPZL.rt t'0t- Y1' est-UL )

wdwa ln L

It( trt-l A1l-o't
/ hl l.n FOr/'ot4't't>

d.to rreffehtc//o

METHOD OF CALCULATION

Y:\Masters\MASTERS BINDER\Ceriodaphnia dubia\Ceriodaphnia dubia Bioassay Summary sheet Jan 2.doc



t. riodaphnia dubia lnitial Sample Measuremel Before Preparation and Use in Toxicitv Tes

Day Date

2022=

lnitial Measurements Meters / Probes
Used Pre-aeration

Pail
Sub-

Sampled

o
o

Temp
("c)

pH D.O.
(mg/L)

Cond
(pmhos)

o
o

T'
oo

yes/no Rate
(bubbles/min)

Duration
(min)

0 3c).oq L{" { 1.q ,D. i l{lf- (/q t? /(3 s1L
vLs s100 <20 1 (o

1 o\ F3 Lq.8 7,q rl.z t508 a l't tt/(y slu q(J <1 00 <20 1 So

2 0z.to Lq. u 1,1 l\,I t'l 11 L/t t>1(g sl6
ucS <100 <20 1 So

3 03 ro Lf.{ 1.1 t( t lsrl b/q t3/rc
'/e veJ s100 <20 2 5o

4 0+. to 2q.U B.o il.q l19? b/q ,7/g? tlc v(J s100 <20 2 5o

5 )5.\o Ls.6 1.1 ll..l IboB ulv 't(s" 7a ks s100 <20 3 k
6

OG r0 s100 <20 3

7
o'1 . lo s1 00 <20 3

8 08. r0 <1 00 <20 3

Goncentration:100% Sample Name LZ-13+-?ql-l / EDU t Samp le #: <r3o . oo3 ZZL\Z

Answer the following questions regarding sample
Was sample filtered or settled and decanted?

Was sample pH or hardness adjusted?

Were alternate concentrations or dilution series used?

Was test fed 100p1 of YCT and 100p1 of P. subcapitata daily?

Were there any other method variations, deviations, or exclusions
from method?

Was there anything unusual about the test, any problems
encountered, or any remedial measures taken?

Vesl@ lf yes, describe further:

treatmen!4
Yes/rS/
vesr{f

nd test procedure:
lf yes, state mesh size:

lf yes, describe further:

Yes/NQl lf yes

@lruo- rr no,

Yes/@ lfyes

, describe further:

describe further:

, describe further:

Y:\Masters\MASTERS BINDER\5. Ceriodaphnia dubia\Ceriodaphnia dubia lnitial Measurements July Gcoilr +artr oc



Concentratr.

ceriodaphnia dubia 3-Brood survh'rl and Reproduction Toxicity Test

Sam Name: #:

lnitial Variables Meter/Probe

($
o

zozz

Date

oc pH
D.O.

(mg/L)
Cond

(umhos) D.O. I oC pH Cond

I
o

c

0
30. oq Ls1 st 1.q +st

nlv ,ls s14
W

1 o\.to zq.q B-q 8-o ull I b /"t t )1Kg s/L $o

2 o2. \O )-<"> at i- J'u,.16
41'1

)-rf@_
6
\

13
6€, )5 v

3 03. to 2s.+ ?.5 -1 -8 ++q /qb rB /&a 5r6 q
4 o+. ro ,-<-g 8'S 11 LFO blu ,vln 6 'lt rc
5 os. \o 23 I 8-3 1-E 4<+ Ll+ olss 'lL g
6 oG lo

I

7 or. lo

Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.o. / oc pH

!(!
=c

L3.lo 'Bl Lq L/q rs/W s0

L15 1.2 6.t 6
Y

\3
66 \F

t9.g g3 1.6 1" ll ,1sa
FT

'U+.2 7,+ 15 b l+ ,vls<
LE

2V-b 6t 11 blrr rzfst Y7

z.3.6 4.2 1.6 /q6 r3/B'r €T

Neonates Per Replicate % Mortality / day
oo Date

20)') 1r 2t 3 4 5 6 7 9 10
Total

Vial
Running

Total

offo

Atypical /
day

o
ct

'=

Recheck
for neos
= initials

0 30.oq
1 Ol . ro o C) o o o c> c) C) o O I c) lq
2 o?. to O O o c) o o o c) J*""1, o Jo 1 =-:" lc) () 5o
3 03. lo o 3 3 I o ,l o 4 o l( eO O k &
4 Oc+. ro

n
1, hti O 3 q o O o 3 l0 lo e 6

5 05. rn 10 o T 6 CI { (" l0 , q? to .4
U K

6 Oa" rn Irc i0 ll It tq lt 5 tL O l0 212 ()

7 o-1 . lo
8 oE-to

Total
Neonates LL rq 2t LI lot L) It L6 o t r?o Notes: * 

= 2 4th brood (not counted)

asters\MASTERS BINDER\5- nia dubia\Ceriodaphnia 3-Brood Survival and Reproduction Toxicity Test July



ceriodaphnia dubia 3-Brood sury' t and Reproduction Toxicity Test
Concentratr. . O \3-l ,/ l./ e Name Sam e#:

lnitial Variables Meter/Probe
(s
o

2c.z-7

Date

oc pH
D.O.

(ms/L)
Cond

(umhos) D.O. / oC ,t pH Cond

o
(g

0
3o- oq ,L .D 8q 'lb /pb bl,o ul* 'lL K?

1 o\.io L{.1 8,r 1.9 HrB ('/ q telt< r/L 5o

2 02. io )-r.t b,; 7.O Yvo 6

Y
f3

6(,
, d t

J 03. io 25. i g.+ *lq L{42- /+(; t3 /8.E 5tb LT
4 oLt-. io 2+,t 9Y 11 qqb hl+

'elsc 'lt ItP
5 Os.\o ht.q gL 1'* q{L bl* ,r hn 'lb V?
6 06.tC)

I

7 or. tO

Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.o. / "c pH

I
(g

=c

Z3 t- cb-," ,Ni e L/q ts/t( sb

L\'S 7.t G' ()
\ 'j uu b

1,9.b b2 1.3 b(v 'j/tz (4c

4,t- s9 1q tl+ ulss
Itp

t+.b I't '7,1 bl* e/t" Yp
.z3.6 8.7 -1 -5 6r+

'316s' i{

Neonates Per Replicate % Mortality / day
oo Date

2022 1 2 3 4 5 6 7 I 9 10
Total

Vial
Running

Total

Yo

Atypical /
day

o
tU

Recheck
for neos
= initials

0 -3o.oq
1 o\. rc c) o O o o O (> O O (> O d &
2 o7_.lo O C) O o ct o (> o r) O c C) c) So
3 03.rc q I o I g v o 3 v 2- * O /z- ,%ll
4 Oc+ to o c L c O c o o o c L O e 4

5 05. in L { I + C o K+t R 8 qT e 0
6 Oc. rn to o t9 iq lo ( o L o ?c o o 7)

7 o-1 . io
8 oE-lo

Total
Neonates { t9 lo .LL ,)_(" rq t lL lx l0 IE6 Notes: * 

= z 4th brood (not counted)
BIND Ceriodaphnia d dubia 3-Brood Survival and Reproduction Toxicity Tesi Ju oc



Concentratr. .

ceriodaphnia dubia 3-Brood surv' !and Reproduction Toxicity Test

Name: Sa #-.

lnitial Variables Meter/Probe
(u
o

2:o.z-7

Date

"c pH
D.O.

(mg/L)
Cond

(umhos) D.O. / oC pH Cond

o
(!

0
30- oq

1 o\.io
2 o2. \O

3 03. io

4 o+. io
5 Os.\o
6 oG ro
7 or. lo

Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.O. / oC pH

I
(u

.?

Neonates Per Replicate % Mortality / day
(5
o Date

2022
1 2 3 4 5 6 T I 9 10

Total
Vial

Running
Total

Atypical/
day

o
(U

Recheck
for neos
= initials

0 30.oq
1 Oi. ro o o o o o o C) O c> c) c) o rF
2 o?. io D o O O o O D C) () o O o 5c)

3 c)3. IG o 3 o 3)\ I
C)Z/ 3 .4., 2 5 LL O k .K/<

4 O+. to rl O L o c c D o o c l3 e L
5 05. l(\ o € o q A I a ? (+r + ql o o o
6 Oe, rn Y IL s { o It{ ( 0 o 6L C 6 0
7 o-1 . to
8 oE-lo

Total
Neonates rq J-o

oI Lq I5 L\? l1 I 1L
( Notes: * 

= > 4th brood (not counted)

BIN Ceriodaphnia hnia dubia 3-Brood Survival and Reproduction Test July



Concentratr, 23'/
ceriodaphnia dubia 3-Brood surv' ' and Reproduction Toxicity Test

e Name: Sam le #:

lnitial Variables Meter/Probe
(s
o

zozT

Date

oc pH
D.O.

(mg/L)
Cond

(umhos) D.O. /'C pH Cond

o
(!

0
30- oq

1 o\.io

2 oz. \o
3 03. io

4 o+. ro
5 Os.\o
6 oG.lo
7 or. lo

Final Variables Meter/Probe

oc pH D.O.
(mg/L)

D.O. / oC pH

o
(!

Neonates Per Replicate % Mortality / day
oo Date

?_o)')
1 2 3 4 5 b 7 I 9 10

Total
Vial

Running
Total

otto

Atypical /
day

o
(5

Recheck
for neos

= initials

0 30.oq
1 Ol .ro o o o o o o o <> c> c> ,O o ,<F
2 cJ?. io o o D o () D D c) o o o o o \c)
3 03. tCr I 3 o 5lt o o 4 4 + 7T C2 (c/c_ 4c
4 Ocl rn c o fl o c o I c o o t+ o -_1U 1+

5 05 ic) 3r b n 8 ( o lo L o Qo c o 0
6 Oe. rn l0 o K n IL ?_ K /t 5 o 6+ o Q,, I
7 o-1 . to
8 oa-lo

Total
Neonates K "t lb 6 LL lo t? lo il Ll t5{ Notes: * 

= > 4th brood (not counted)
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Concentratr. 3 1 /. l/
ceriodaphnia dubia 3-Brood surv' ! and Reproduction Toxicity Test

Sam Name: Sam #:

lnitial Variables Meter/Probe

(6
o

zo22

Date

oc pH
D.O,

(mg/L)
Cond

(umhos) D.O. /'C pH Cond

o
(!

0
3o. oq ztr q 3+ 1"1 44+

Llr tzl*s slt
YP

1 o\.io 2S, I I't 7"q 110 b/t trlK {/ L tD
2 o2. \O Ir-z q,Y 7.{ r{b{ 6

v
t5

frA 54 \5
J 03. \o 25. \ 8.t 8.o d-tao t4b IB /tt (c5 ET
4 o+. io 2*.s g-Ll 1'1 u4,1,

bl*
'tltq

<lL (p
5 Os. \o ?4.1 x-4 11 +q{ blo tslux

"lt. TP
6 OG IC)

7 ot. lo

Final Variables Meter/Probe

oc pH D.O.
(mg/L)

D.o. / oc pH

I
rU

2

23-t '$.o lo' I b/q t3/&F
so

2\L 7-1 LI 6
\

t3n 
n 6

')h9 I 6.7 6ll ry/ss w
2U.L g.L 7,L b//Ll Dl"s r+
?4.-{ 8( 7 blE- tTfss L?
23.b a.z "77 /1(" r3 lB€ I='r

Neonates Per Replicate % Mortality / day
oo Date

20)2 1 2 3 4 5 6 7 I 9 10
Total

Vial
Running

Total

o,

Atypical/
day

o
(s Recheck

for neos
= initials

0 30-oq
1 Ol . ro o o o o o o o o c) o o o KF
2 o?.lo (.) o D D c b c) C) o o 0 o o sd
3 03. ic L o o v 3 o g o 4 4 h O Ac ,q<
4 Ot-l tn o L 9W O c c D + o o t9 3 io e U
5 r)5. in Y o ? \ o , o Y ft UL to o 6
6 Oe. rn O c ( t o q o ( I qq 10 6 7
7 o-1 . lo

ot-lo d/
Total

Neonates If G O tq t5 0 rt -} 1,o L{ {rq Notes: * - 2 4th brood (not counted)
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Concentrafu. \\1 I,/
ceriodaphnia dubia 3-Brood surv- I and Reproduction Toxicity Test

Sam Name e#:
lnitial Variables Meter/Probe

No

zoz?-

Date

oc pH
D.O.

(ms/L)
Cond

(umhos) D.O. / oC pH Cond

o
(!

0
3o- oq

1 o\.io

2 o2. \O

J 03. io
4 o+. io
5 Os.\o
6 06 to
7 o1. lo

Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.O. / oC pH

o
(u

Neonates Per Replicate % Mortality / day
([
o Date

20r') 1 2 3 4 5 b 7 I 9 10
Total

Vial
Running

Total

%
Atypical /

day

o
(E

Recheck
for neos
= initials

0 -3o.oq
1 o\. rc o o o o o o o o o O (> o tF
2 o7,.lo o o D D D o C) ,iurl, O c) o g 1C) D SO

3 c)3.io o n o 7 I 3 o I I tt (o q< /<r'<
4 Ot+ to o o o o o o lo O o l0 to a I
5 c)5. ln

,5
C t t 6 q D a L q5 ID 3 a

6 Oe in tg ro il q ? IL I k ( 36 Io L) C

7 o-1 . lo
8 ot-lo v

Total
Neonates rq /T lT IL tq In {x c IL {g t5L, Notes: * 

= 2 4b brood (not counted)
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Concentratr.

ceriodaphnia dubia 3-Brood surv; iand Reproduction Toxicity Test
. ,/ ),/ Sam e Name: Sam #:

lnitial Variables Meter/Probe

oo

zozT

Date

oc pH
D.O.

(ms/L)
Cond

(umhos) D.O. / oC pH Cond

o
(!

0
3o- oq

1 o\.io

2
02. \O

3 03. to

4 o+ io
5 Os. \o
6 oG lo
7 ot. lo

Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.O. / oC pH

o
(u

=

Neonates Per Replicate % Mortality / day
fito Date

2r-j.)')
1 2 3 4 5 6 T I 9 10

Total
Vial

Running
Total

10

Atypical/
day

tt
tE

Recheck
for neos

= initials

0 30.oq
1 Ol .ro o o o o o o o o o o c> o lw
2 (}7. lo c o D o D o D d C> o o (f () Slo
a 03.lo 3 o 2 3 o o 3 3 3 o r+ O ,(h
4 Oc+ ro O o o o o o c o O O o () L
5 (]5. lA b ? 9 7 o o t D Ltt- 3 W fi o o (
6 Oc. rn o o t1 IL o n tl t9 o ; c)L O 6 t
7 o-l . lo
I oE-lo

Total
Neonates ol 7 7L 1,L 0 c Lt tb ll I w(t1 Notes: * 

= > 4th brood (not counted)
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Concentratr. .. vl/
ceriodaphnia dubia 3-Brood surv;'--r and Reproduction Toxicity Test

Sam Name: Sam le #:

lnitial Variables Meter/Probe

fito

zozT

Date

oc pH
D.O.

(ms/L)
Cond

(umhos) D.O. /'C pH Cond

I
r!

tr

0
3o- oR L+q 8o 8+ l+qu

blv
'vlus 4'l+ lL?

1 o\.to Z 9,\ fr&" q.( ,: I

tszq u/l telvS s/L (o
2 o2.lo L;t w.o e5 t;ok (,

\ lJ
66 I (

J 03. io 25" r E I q-5 15 06 C. 1+ t3lg8 5tG EI
4 o+. io 2+5 8 4t ts<f b Ik 'e lss rlt

VP
5 Os.\o '24.q 8-D gq l;sq Lh

'T\qs
tlt

V+
6 oG.to

I

7 or. lo

Final Variables Meter/Probe

"c pH D.O.
(mg/L)

D.o. / oc pH

I
(g

'=

2q,f B.o 6B ( t.l .3/&3 jb

A4( 7. "t 6"9 6Y rl'66 V

Lj.1 8.9 j.'f 6lt ti/aa
Fto

'l*,v s'z 1e 6 
[,( Bl* Y?

?r+'b 9-z 7-tr b/
lt+ 'vlss L?

2'3-1 ?.3 -1.5 Catq r3Ite tr

Neonates Per Replicate % Mortality / day
oo Date

2022
1 2 3 4 5 b 7 I 9 10

Total
Vial

Running
Total

o,fo

Atypical/
day

a
(E

Recheck
for neos
= initials

0 30.oq
1 Oi. ro O o o o o G o o c> o o C) k
2 o?. ic a o c) o L) O o o (_) - o c so
3 c)3.to n// o o I 2 n./- 3 o o j iL o P,t kF
4 o+. lo o c L o k o o + L o f? t2 a (f
5 05 iA Lt ffi+D o q o T b o \ q gL, -L lo o e
6 Oe. rn r< x 1o rl IL ta lo 1r to qL lo 6 tt
7 o-1 . to
8 oE-to J/

Total
Neonates 2\ o lo /x t1 2L LI l] t9 7L 169 Notes: * 

= > 4th brood (not counted)
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Sample lnformation
Client
-ample # 6130. oO3 L7+7
Jaie/Time Received 7q / oq /?) - l\ OO
Sample Type x\ote-c
1oo% Hardness ffi

vt.o#227s1n t
Ceriodaphnia dubia Neonate Origin

Sample Name L213+lq\-\/ EDLI .P#
Date/Time Collected .8/oq / 22 / oBts Person Sampling l..l/ A
Ar:rival Temp ('C) \t"O"C
Sample Description c\eo(-. \ io* oreenJU

Test lnformation
Date Test Started 30/Oq / 2L Test Started BV lQe

Control Hardness lAb

Template Used for

Randomization f I

I 1l:6
Dilution Water Batch Number CD?2LSq

lndividual Culture Health

Date Culture Started
7.1.,4,rt:*t. UL Culture l.D. (e.9., Wed Row 4) LIED nou 5

% mortality in previous 7 days (must be <20o/o) o
Average # neos in '1" 3 broods (must be > '15) rq.s

Average # neos in previous 7 days (must be >15) 3.1.6
(total neos for 7 days prior of viable moms/# viable moms)

Jate Culture Started
7.1 t*
A:o4'7-t Culture LD. (e.9., Wed Row 4) '"tED RooL

Average # neos in previous 7 days (must be >15) 3e.6
(total neos for 7 days prior of viable moms/# viable moms)

% mortality in previous 7 days (must be <20o/o) o
Average # neos in 1" 3 broods (must be > 15) 11

Date Culture Started
% mortality in previo^us 7 days (must be <20%) _
Average # neos in 1"' 3 broods (must be > '15) _

Gulture LD. (e.9., Wed Row 4)
Average # neos in previous 7 days (must be >15) _

(total neos for 7 days prior of viable moms/# viable moms)

Mean Brood Organism Mortality for previous 7 days O (add up % mortality for all cultures used / # cultures used)

Mean Number of Young Produced within first g nroodsb.\ (avg # 1't 3 broods for all cultures used / # cultures used)

Mean Number of Young Produced in previous 7 days i(ta ("ug # neos in prev 7 days for all cultures used / # cultures used)

ls there any unusual appearance, behavior, or treatment of test organisms, before their use in the test? Yes /@(circle one)

Test lnitiation

?

% mortality in previous 7 days (must be 320%) O
Average # neos in 1" 3 broods (must be > 15) zz."

Average # neos in previous 7 days (must be >15) 95.o
(total neos for 7 days prior of viable moms/# viable moms)

Date Culture Started 'k5"r.r" Culture l.D. (e.9., Wed Row 4) ?Ri fn.1

Date Culture Started 'kfrq.o
% mortality in previous 7 days (must be =20%) o
Average # neos in '1" 3 broods (must be > 15) er.s

Culture l.D. (e.g., Wed Row 4) €fu Ro, b
Average # neos in previous 7 days (must be >15) S /. I
(total neos for 7 days prior of viable moms/# viable moms)

LL

F 6.L
5.to
s.6

b.g

s.5
F s.z

Brood Organism
(eg. W4.6)

Y/N
Y/N
0/l tt
9/N
@ltrt
Olr.t
0l t't

Ol t'l

(/ttrt
9l t't

@/N

> 8 neonates in
current brood

Y/N
Y/N
@t't
G/ltt
Or tl
Olt't
Olt't
O/N
(9r ru

o/N
CD/ N

> 3'd brood

8. *r,

v+\ s
1
"l

ll

q
tL

q
ts
q

# neonates in 3'"/4"'
brood

{
3
2

lo
q
8
l

s,b

Test columns filled

lrac

kx-

gL

rr-
lclc

H
lq
l<1.

)4

lnitials

u)5
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

METHOD:  Environment Canada “Biological Test Method: Growth Inhibition Test Using a 
Freshwater Alga”, Second Edition, Environmental Protection Series, Ottawa, ON. Report EPS 
1/RM/25, March 2007.  Nautilus Test Method PS-GI-R1.14. 

 
Test Material 
 

Client Name/Location:   ALS Environmental, Thunder Bay, ON 
 
Sample #: 
 

8730-0032242 Sample Name: EDL1 
L2734791-1  

Sample Method: 
 

Grab Collected by: Not available 

Date/Time Collected: 
 

September 28, 2022; 
08:15 

Arrival Temp.: 14.0°C 

Date/Time Received: 
 

September 29, 2022; 
11:00 

Sample Description: Clear, light green 

Sample Point Description:    Other 
 

Sample Type: Effluent 

Transportation: 
 

Road  

Storage: 
 

None 

Container: 
 

Polyethylene pails lined with polyethylene bags 

 
Test Organisms 
 

Species (Strain #): 
 

Raphidocelis subcapitata (CPCC # 37) 

Source: 
 

Nautilus Plant Culture Unit (from CPCC) 

Culture Temp.: 
 

24 ± 2 °C 

Test Culture Number: 
 

G7(l)c 

Culture Age at Test Start: 
 

7 days old 

Cell Density in the Microplate Wells at the Start of the Test:     10,795.45 cells/ml   
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032242 Sample Name: EDL1 L2734791-1  
 

Test Conditions 
 

Date/Time Test Start: 
 

September 30, 2022; 
09:50 

T=0 Control pH: 6.8 

Date/Time Test End: 
 

October 3, 2022; 
08:30 - 11:10 

T=72 Control pH: 6.8 

Sample pH Before Dilution: 
 

7.7 pH Adjustment: None  

Test Duration: 
 

72 hours   

Mean Test Temperature (±Standard Deviation): 
 

25.3 (±0.1)°C 

Pre-Aeration of Sample: 
 

None  

Procedure for Sample 
Filtration: 
 

50-ml subsample filtered through preconditioned 0.45-
ųm pore diameter membrane 

Type and Source of Control/Dilution Water:  Millipore 
 
Type and Quantity of Chemicals Added to Control/Dilution Water:  None 
 
Metal Mining Effluent Nutrient Spike Used:  Yes 
 
Type and Quantity of 
Chemicals Added to Each 
Well as Nutrient Spike: 

Macronutrient 
NaNO3 
MgCl2 6H2O 
CaCl2 2H2O 
MgSO4 7H2O 
K2HPO4 
NaHCO3 

mg/l 
15.94  
6.25 
2.76 
9.19 
0.65 
9.38 

Micronutrient 
H3BO3 
MnCl2 4H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 
Na2MoO4 2H2O 
FeCl3 6H2O 
Na2EDTA 2H2O 

ųg/l 
115.95 
259.76 
2.05 
0.89 
0.008 
4.54 
100 
46.9 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032242 Sample Name: EDL1 L2734791-1  

 
Test Conditions - continued 
 

Enumeration Technique: 
 

Neubauer Haemacytometer 

Test Vessel: 
 

96-Well U-bottomed Polystyrene Microplate 

Concentration of Test 
Solutions: 
 

90.91%; 30.30%; 10.10%; 3.37%; 1.12%; 0.374%; 0.125%; 
0.042%; 0.014%; 0.005%; control 

# Replicates/Concentration: 4 reps started; 3 reps counted of test solutions 
10 control reps started, 2 used for pH measurement 

 
Design if Specialized Procedure:                       Not applicable 

Method Deviations or Unusual Occurrences:   None 
 

 
Conditions for Test Validity 
 

Algal cells in the controls increase by a factor of >16 times: 
 

Acceptable (19.1 times) 

pH in controls did not vary by more than 1.5 units: 
 

Acceptable (0 units) 

C V for cell yields is < 20% within the control wells: 
 

Acceptable (12.5%) 

No inhibitory trend detected across the control wells: 
 

Acceptable (no significant trend) 

Test Results 
 

Control 72-Hour Growth Data - Cell Yield1 (cells/ml) 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Mean CV2 

229,205 234,205 189,205 176,705 226,705 226,705 174,205 189,205 205,767 12.5 

 1 Cell yield = measured algal cell concentration - initial algal cell concentration 
 2 CV = Coefficient of Variation = (100 x standard deviation / mean) 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032242 Sample Name: EDL1 L2734791-1  
 

Test Results - continued 
 

Test Concentrations 72-Hour Growth Data - Cell Yield1 (cells/ml) 

REP Concentration 

 90.91% 30.30% 10.10% 3.37% 1.12% 

1 81,705 149,205 229,205 191,705 156,705 

2 81,705 174,205 309,205 204,205 194,205 

3 124,205 184,205 326,705 201,705 171,705 

Mean Cell Yield 95,871 169,205 288,371 199,205 174,205 

Coefficient Variation2 26 11 18 3 11 
REP Concentration 

 0.374% 0.125% 0.042% 0.014% 0.005% 

1 176,705 196,705    

2 171,705 174,205    

3 181,705 176,705    

Mean Cell Yield 176,705 182,538    

Coefficient Variation2 3 7    
 1      Cell yield = measured algal cell concentration - initial algal cell concentration  
 2      Coefficient of Variation = (100 x standard deviation / mean) 

Mean cell yield for concentrations with significant growth stimulation are shaded.  Growth stimulation is 
determined by statistical comparison with control cell yield by pairwise comparison using Dunnett’s Test. 

 
Statistical Analysis 
 

Statistic Result1 Method of Calculation 
IC25 (95% CI)2 for Cell Yield 37.95% Volume 

(15.05; 55.42% Volume) 
Linear Interpolation (ICPIN) 

No nonlinear regression models fit 
Test for Trend in Controls no trend Mann-Kendall 

1 - Results relate only to the sample tested.  
2 - Empirical 95% Confidence Interval for the Bootstrap Estimate 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032242 Sample Name:  EDL1 L2734791-1  

Method of Analysis 
 

IC25 and Pairwise Comparison: Tidepool Scientific Software, 2001-2007 
Comprehensive Environmental Toxicity, 
Information System - CETIS v1.8.1.2. 
 

Mann-Kendall: “Selenastrum Trend Test 2” Excel Program by  
B. Zadlijk 

 
Weighting Techniques Applied to the Data:   None  
  
Outliers and Justification for Their Removal:   Yes, Grubb’s test indicated an outlier 
(10.101% v/v concentration; rep. 3).  No reason to remove it.  Statistics include all data. 
 
Statistic Transformation of Data that Was Required:   None 
 

Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:       Yes 

Test Method Deviation:    None 

Reference Chemical: Phenol        P2213 Date Test Initiated: 26-Sep-2022 

Method of Analysis: Linear Interpolation (ICPIN) Algae Lot #: G6(l)b 

72-hour IC25 (95% Confidence Limits): 52.47 mg/L (45.83 mg/L; 60.40 mg/L) 

Historic Geometric Mean IC25: 54.33 mg/L (26.16 mg/L; 112.84 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations)  
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Clie

Nautilus Environmental Company lnc.
Raphidocetissu?T-fiitl"Jlff 

:ffi ?;.f,ffiti;Jiettasubcapitata)
Summary Sheet

&Lt- U hohu Sample Name Sample# ttbo 'orcbZZl(@v\
hoil L nu\mt

Cqnditions for Test Validity

Cell increase for control is >16

CV among controls s 20

Result of Mann-Kendall test for trend

Acceptabl

Accepta

Test Organisms

Concentration of lnoculum

Cell density in the microplate wellsat the start of the test

Accepta

Algae and Nutrient sp ltt ruD (cells/mL)

Used: @u" (Circle one)

Algae only 
- 

(cells/mL)

Used: Yes/No (Circle one)

l07q€. 4f rcerrsrmr-

l'9 
tacceptable

acceptable

acceptable

Date Lt 0

(times)

fl.,s
ltt,c f t Ud

)

w u
.t-t Date: ol l#rr laa

Analysis Completed

Results Verified:

lnitials:

lnitials:

Y:\Masters\MASTERS BINDERU5. Raphidocelis subcapitata\Raphidocelis subcapitata Bioassay Summary Sheet *tl@* 2Q22.docx



Nar.rtilus Environmental Company lnc

Ra p h i d o ce/is sub ca p i tata 
-( 

a k a P s.e u el s ki re h n e ri e I I
ZZ-Hour Grswth lnhibition Test

a subeap itata)

Page 1 of 2

st

Client Name/Location

09Date/Time Received: 2-q

0Date/Time Collected: L\

Collection Point Description: 
0

2L 0 o
Ltt

Collection Method

Sample # .109 LL L4L

Transportation

Sample Name 2+
Collecied By:

t\

Storage: \tt

Sample Type:

}lEffluent n Chemical n Other:

Sample Description

Arrival Temp. : (meter/probe) 0"c( 5l )

Health Criteria

Culture Age ai Start of Test

Source

Species (clone #)

lnitial if Objective is Met

Axenic culture? (Circle one)

Anv u n U SU a a ppe rance or treatm en known-age culiure, before its use
n test? Y Circle one

-l- Oays old (must be 3 to 7 days old)

Nautilus Plant Culture Unit (from CPCC), Test Culture # G +u)c
Raphidocelis subcapitata, U of W Clone # CPCC 37

tlo
6
6
6

Notes

* For reference test, record pH of top concentration

Notes:

72-Hou

re use for series diluiions.

Type of nutrient spike:
(Circle one)

,.+
after filtration

pH of raw samp

ts ON lnitia

% plate rotation (lnitial)

pH adjustment:

20. 9cDate / Time T st Start
Started

AM
AM

PM
PM {6
1

Regular (For references and non-mining test)
NUT Lot #

pH of well DO at T=0 h 6 .[

AM
AM

PM
D 2

Min max Temps for Days 0 to 3 (Mean Temp r Standard Deviation) 25 "\ I D I "c

Metal mining
NUT Lot # fYff LLyS

pH of well D7 atT=72n 6.6

Procedure for Sample Filtration: Through Preconditioned 0,45 ;rm membrane

End oDate / Time
Finished

PM

Condensation

remedial measures taken? Y

Anything unusual about the test? Ye

roblems encountered? Y

Were there any other method varia tions or deviations

from methods? Yesi
lf yes, describe further:

Growth

y:\r\lasters\MASTERS BINDER\ 15. Raphiclocelis Subcapitata\Raphidocelis Subcapitata Test Bench Sheet R I .0 :4,p!$rzozz.no.



Nautilus Environmental Company lne.
Raphidoeefu's subca pitata (aka Pseudokirchneriella subeapitata)

72-Hour Growth lnhibition Test
2ofZ

Sample # -oo3 LL 'lt Sample Name: @L I

R

72-hour lC25
(n?ffi,)'

Method of Analysrs

Reference Chemical
Batch #

5L q+

tts.t9 , 60-Qo

lQtn -
/,[,^,il t"tt] u fLfl'llv

(229
Phenol

Historic Geometric
Mean lC25

mg/L

J

Algae Lot #

Date test started

tLt

2.9. t s

L3

It?'. 8,

& 6(() a

% ?zl'tt

Test for Statistically Significant
Growth Stimulation

Test for Outliers

72-hour lC25
(95% C.t.)3

% vlv
For cell yield

lf calculated without outliers

72-hour lC25

Fo r d

Statistic

ly significant growth stimulation

t0 tol

statistical
at these concentrations

No statistical ly significant growth stimulation

ers present, indicate Concentration/Rep:

t0"r0l'{ ,ry ,
lf outli

No Outliers Present

e7 15\ (ts.o9jq9 q)
Resultl

Williams' orffi"tp)
Muttiple comp;ij_on Tesi

olnitia

No growth stimulation in test. Analysis not completed

Grubbs' Test for Residual
Outlier

olnitial

(>

f'/o hott
ftt Wlztr
WhIA

o4
ln')'

h/6t/ aE
LLt oro

Method of Galculatio n2

Weighting techniques applied to the data?

Any outliers and justification for their removal?
Y:\Masters\ivIASTERS BINDER\l 5, Raphidocelis Subcapitata\Raphidocelis S

1)Results relate only to the sample tested.
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Naurtilus Environmental Company Inc-
Rap h id o c e [i.s s ab c apttata (rka ps ue cI o k ir ch n e r i e I I a s u b c a p it nt n)

7L-k\aur Gnowth inhibition Test _ Contin ued

Sample Nanre: Ll
72-F{our ma ntita tive Observatio ns of, Confrols

Sanrple Nurnber: B?bO-OVgLLqL Dare Test Start: 9O . A9. 2L

Y:\Masters\MASTERS BINDER\15- Raphidocelis subcapiiata\Growth Inhibition Test Bench sheet controls R1 .0 -ranuavrz^gi|}o.

J

q

Cell colrnt per-

0.1 pLl or
0.004 pl well# DL W"II # D9 well# Dt{ werr+ DC well# D8 Welt# wett* f O wetr # D lt

2o LL ?_t l8 21 {-1 tg t,
.J

9o LY IL Lt fT ?-, LL tE
J IL LL 7L lb jl ZT lu L{
4 9o L6 2_l

"h
2.3 LL t+

"L5

Initial.s w .v-
b v o ly 6 (] €,

Ceil increase 1'or controls : Controls are invalid if cell increase is < I6
Coefficient of variation among controls: ILE Controls are inval!d if coefficient of variation is > 20
Result of Maln-Kendall test for tlend = o aIels invalid tireref J a trend detectecl tlr Man n-by testKendall



Mann-Kendall Trend Test for Selenastrum capricornutum Growth Inhibtion Test

EPS Method 1/RM/25

Version 1.1, Nov. 2000
Pollutech EnviroQuatics

Instructions:

Results

Notes

Sample #: "8730-0032242
Client #: "8730-003

Date tested: "30.09.22

Enter control data below cells labelled D2..D5 and D8..Di 1.

The test of significance is completed immediately following dataentry.

D2 D3 D4 D5 D8 D9 D1O D1l
22920s 234205 189205 176705 226705 226705 r7420s 189205

There is no significant trend

The test is a two-sided alternative using a nominal alpha value of 0.05%.

Due to the discrete nature of the test statistic, the true alpha value is 0.062V"

o-c
bL
-e

\\



Page of

R.aphidocelis s
Growtla Inhibition Test

a (alca Fse aadoltircleneriefl.a s r.ebcrepitat@ubcapitat
72-E{our uantitative Observations of T'est Concen tratlons

Sarnple Name: -@l-l Sarnple Number.: tlUA, L D*"Test Star-t: o .22

Initials

5

4

3

2

or 0.004

Cell count per

5/

1

q

tl
t

Well# L

v

I
t
IL

welr# CL

0

L

tq
3

lo

well# FL Well #

6

Avelage % Inhibition (-ve
nlrmber = enhancerrrent)

99 ?ot

Coefficient of Var.iation of
Cell Yield

2L

Average CellYield
(+Standald Deviation)"r);ftt (1 Lqtg

TlreoreticalTest concentration: lUl . oo'1" ,/ll Actualrest concenrr.ation 1o 9t t, ut/

Initials

5

4

1)

2

Cell count per
l or'0

I
r1
lg

I

Well # )

I
t6

7,O

9

*.u rC\

e

lq

,,4
LL
8

L 3

tr5
Well # ' Well #

U

verage % Inhibition (-ve
number = enhancement)

t} .761

A

ent of Variation ofCoeffici

tl
Cell Yield

Average Cell yield
(:lStandard Deviation)

/69 1,6 (t tSott

Theoretical Test Concentration; ry. A9'l" ult Actual Test Concentr.ation : \O . \2 1r" /. ,, ln

Initials

5

4

J

2

0,1 or 0,004

Cell count per

6/

Lq

23

2,3

L

werr+ [4t

6

yt
!t
L+

3T
Well# C

0

\(

14

L;
arT

Well# ?q Well#

u

Average % Inhibition (-ve
uumber = enhancement)

-qo, tLK

Coefficient
CellYield

of Variation of

1tr

Average Cell Yield
(+Standard Deviation)

L86 s? ( (r gr{

I I ll l, vtn Acrual Tesr Concenrrarion: lo. lo)'/.,/,Theoretical Test Concentration
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Page of
R.apkidocelis subcapitatn (akn Fse eer{okircfuyterieN& s ycbcapi'tatu)

Growttra trnlnibition Test 72-F{our wanlitative Observations of lfest Concenfrations
Sarnple Name: -@l_t Sarnple Number: t7U.lt L nat" Test Srarr: to 2

Y:\Masiers\MASTERS BINDER\15. Raphidocelis subcapitata\Growth lnhibition Test Bench sheet Februa ry 2e21,4r.?.io"
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Initials

5

4

3

2

0 or 0.004

Cell count per

1")

LL

LI
I

\Yell #

c

h
L{
23

T

lVell# CS

4
tJ

ft
Lt-

2-t

L{
Well# Well #

c

vel'age % Inhibition (-ve
number = enliancenrerrt)

L tsl

A

cierrt of Vai'iation of

\

Coeffi
Cell Yield

Average CellYield
(+Standard Deviation)

tq?w G 6Lh

Tlreoretical Test concentratiou: \ h\ ' I, t ll Actuar rest conce,tr.atiorr 9 bul'r I

Initials

5

4

3

2

0,1 or 0,004

Ceil count per

b

'lto

l,o
tI

Weil #

t1

1

It
2o

well # Ct

a

LO

IE

?-I

tt
Well#

aA

Y? Weil#

D

verage % Inhibition (-ve
number = enhancement)

t4\

A

ent of Variation of
Cell Yield

g

Coeffici

Average Cell yield
(+Standard Deviation)

t76W ( T 6]JD

Actual Test Concenrrarion; D , L'y, ,/ 
, .t,

Theoretical Test Concentration ; o 9tL'|. ut"'

Initiais

5

4

3

2

Cell count per.

6

t6
L

t?
lg

Well #
g6

(

?4

o

?1

2l
Well &

6

It

q

*"r, U YC Wel.l #

e

Average % Inhib
number = enhanc

ition (-ve
ement)

/5. be1

ient of Var.iation ofCoeffic

Ir

Cell Yield

Avelage Cell yield
(tStandard Deviation)

lTq Los (t tt

Th eoretical Test Concentration ; I tLs'f rtt Actual Test Concentration : I tLZ'/. ut.,



Page of
Raphir{ocelis

Growth trnhibition Te
subcapitctt

st 72-E{our
a (ako Fseaadolcircfunerienis. swbcapitatm)

uantitative Observatiocts of, T'est Concenfrations
Sarnple Name; -flt-l Sarnple Number': ftU"A, Z nate Test Start: o. ,22

Initials

5

4

3

,

0,1 or 0.004

Cell count per

e

t^)

?_e

2o

,1
\Yell #

o

8

1'\)

Lt
lq

\YeII# Cn

6

nl
t+
l{
2.1

lvell # FY Well #

a

velage % Inhibition (-ve
Irumber' = enliancenrent)

I t. LYl

A

Coefficierrt of Vaiiation of
Cell Yield

T

Average CellYield
(+Standar.d Deviation)

ltL Evs (+ tz

Theoretical Test Concentration: 0 . I Actual Test Concenrr.atiou; 0. ttS 'l rL,\1 '1. ,tlt

Initials

5

4

3

2

0.1 or 0,004

Cell count per

Well# Well # Well# Well #

verage % Inhibition (-ve
number = enhancement)

A

cient of Variation ofCoeffi
CellYield

Average Cell yield
(+Standard Deviation)

Theoretical Test Concentration Actual Test Concentration:

Initials

5

4

a
J

2

Cell count per.

We # ell # Well # Well #

Average Yo I
number - en

nhibition (-ve
hancement)

ent of Variation ofCoeffici
Cell Yield

Average Cell yield
(:lStandard I)ewiation)

Th eoretical Test Couceutration ; Actual Test Coucentr.ation
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Name
initial algal cell concentration

Concentration of innocculum (cells/ml)
Volume of algae addition (uL)

1 1 8750

?o
2375

1 0795.4545

D5 D8 D9 D10

Use last count algae/nutrient mixture or algae only
Algae/nutrient mixture = 20u1, algae only 1oul
Cell yield (must be >16 times in controls)

1 9.060526

D11'15
18,0
25.0

#

Cells added to each test well
Cells/ml in well at T=0

enter control data
D2 D3 D4

20 22

cells/ul
cells/ml

22.0
28.0
22.0

30.0
16

189205 176705 226705
Standard deviation
sD 2s702.1921

JJ. JOO

JU JUJ

concentration
149205
1 69205

1 8028
11

174205

174205 189205
coefficient of variation
CV 12.490918 Mustbe<20

% inhibition summary
Concentrati, Average % inhibition

0.005
0.014
0.042
0.125 11 .289
0.374 14.124
1 .122 15.339
3.367 3.189

'10.10'1 -40.145
30.303 17.769
90.910 53.408

3.704

zt
6.0

.0
80

200
95

237

18
21.0
16.0

87

.0

.0

21

25.0
.0

95 80
200

220
to.u

7457
.5245240 5

185000 20000023750023750087500200000245000240000
Cell yield = measured concentration - initial algal cell concentration

229205 234205 226705
Mean cell yield for the control = Rc

Rc 205767

enter test data
nominal conc 100.000

= measured concentration - initial algal cell
81 705
95871
24537

zo

81705 124205

11.111
'10.101

I ZJC
1.122

13
17.0
21.0
16,0

21

21.0
20.0
20.0

1

19.
19.
to.

0
0
0

total cells
cells/ul
cells/ml

Mean Yield
STD Yield
CV Yield

B5
18

21.O
22.0
20.0

18
23.0

2s.o
20.0

F5
t4

21.0
22.0
17.0

8
1 1.0
9.0
9.0

11

12.0
6.0
8.0

10
IJ U

15.0
16.0

82 F2 bc
ao

13.0
14.O

18-0

19
20.0
16.0
19.0

ZJ
18.0
zz.u

UJ F3

-21

23.0
oon

37
27.0
31.0
33.0

5I
25.0
28.0
45.0

B4 c4 F4

96
240

240000

t26

320
320000 337500

86
ztc

21 5000

85
212.5

212504

81

202.5
202500

82
205

205000

67
167.5

1 67500

73
142.5

1 82500

J/

92.5
92500

54
135

'135000

37
92.5

92500

64
tou

1 60000

74
185

1 85000

78
195

1 95000

1 56705
174205

1 8875
11

194205 171705229205
288371

51 982
td

309205 326705 191705
1 99205

oo t4

204205 201705

for 3 3670l" 3 189 fot 1j22o6 15.339for 30.30301 17.769 for 1O.1o\o/c -40.14553 408
Average % inhibition

lfor 90.910%,

Average % stimulation
lfor 90.91 0%, -53.408 for 30.30301 -17.769 for 10.101% 40.145 for 3.3670/o -3.189 for 1.122o/o -1 5.339

P:\Data\Tox Data Calcs\PS tests\2022\8730-003\8730-0032242Sheet1

(_
( 

,-\



0.412

176705
176705

5000

60

182.5
1 82500

0.137 0.015
0.014

0.005
0.005

c40
o
E
820

=!0
o
o
Z-2o
o
g
o
.L-+o

Log Concentration

0.046

20
15.0
19,0
19.0

16
20.0
19.0
20.0

187.5
1 87500

192.5
1 92500

171705 181705

22
15.0
17.A

21 g

F8

0
0

F9 810 c10 F10

74
185

'185000
187.5

1 87500

83
207.5

207500

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

1 96705
1 82538

12332
7

174205 176705 -1 0795
-1 0795

0
0

-10795 -10795 -1 0795
-1 0795

0
0

-10795 -10795 -1 0795
-1 0795

0

0

-10795 -10795

fot O 1250/" 11 2ag fot o o42o 105.246 lor O.O14o/o 105.246 for 0.005% 105.246

for 0.374o/o -14.124 for 0.125o/o -11.289 fot 0.042o/o -105.246 fot 0.014Vo -105.246 for 0.005% -105.246

u-C C\ )\'??
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Certificate of Analysis 

CHRONIC TOXICITY BIOASSAY REPORT 
Lemna minor 7-Day Growth Inhibition Test 

CLIENT: 
ALS Environmental, 1081 Barton Street, Thunder Bay, ON P7B 5N3 
TEST RESULTS: 

Sample 
 Name 

Sample 
Number 

Date  
Collected 

 

Date 
Received 

 

Date 
Tested 

 

Frond Number 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Dry weight 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Method 
Deviations 

EDL1 
L2734791-1  

8730-0032242 September 
28, 2022 

September 
29, 2022 

September 
30, 2022 

10.9% Volume 
(N/A; 22.96% Volume) 

<0.097% Volume 
(Not available) 

No 

1. Results relate only to the sample tested.  
2. Highest concentration tested, based on test method 

TEST PROTOCOLS: 
 

Environment Canada, “Biological Test Method: Test for Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna 
minor”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/37, Second Edition, January 2007. (Nautilus Test 
Method LM-GI-R5.14) 

REFERENCE/HEALTH DATA: 
 

Reference test conducted under the same experimental conditions with same species, clone, and test medium as test:  Yes 
Test Method Deviations:  None 

Lemna minor 

Date Reference Test Initiated:        23-Sep-2022 Reference Chemical: KCl 
Frond Increase IC25: 2.52 g/L 95% Confidence Limits: 1.83; 3.89 g/L 
Historic Geometric Mean IC25: 2.22 g/L Historic Warning Limits (± 2 Standard Deviations): 1.41; 3.49 g/L 

TEST-SPECIFIC INFORMATION: 
 
 
 
 
 
 
 
 

TEST RESULTS APPROVED BY: 
 
   

Date: November 2, 2022  Carol D’Andrea 
Laboratory Supervisor 

 

Type and Quantity of Chemicals 
Added to Control/Dilution 
Water and to Test Sample 
Before Start of Test: 

Substance 
NaNO3 
NaHCO3 
K2HPO4 
KCl 
 

mg/l 
255  
150 
10.4 
10.1 
 

Substance 
CaCl2 2H2O 
MgCl2 6H2O 
FeCl3 6H2O 
MgSO4 7H2O 

mg/l  
44.1 
121.7 
1.6 
147 

Substance 
H3BO3 
Na2MoO4 
2H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 

mg/l 
1.86 
0.0726 
0.00003 
0.00001 
0.00001 

Test Vessel Size, Shape, Material:                  300-ml cylindrical glass tumblers 
Design and Description if Specialized Procedure:                None 
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Test Material

Test isms

Health Criteria

Test Conditions and Procedures

Any problems encountered? Yes /

Any remedial measures taken? Yes /

Y:\Masters\MASTERS BINDER\14. Lemna minoAlemna minor Test Bench Sheet nt.O ..tanuar\dpidbc

Transportation

Date/Time Received XL .@
:/<.LLDate/Time Collected: 2

'I t./ [ fZ,oo,l

Collection Point Description: Ol4rt//

Collection Method: GZUI.

Sample #: BTVO A) t LZ t"rL

Arrival Tem perature (meter/probe) lLt,o "C ( 9l )

Storage: Vtt-
r Chemical n Other

Sample Type
uent

Sample Description

Collected By: lT i+
sampre Name: VD L t L 279q77 t

fut S Th,*nobt fa'*,1Client Name/Location

Culture Medium

Culture Age at Starl of Test:

Source

Species (clone #)

Health test fronds increase > 8-fold
test

in HT 3 at finish

o

fronds
inHTl

at tn

tn H
ea

T
ch

2
he

Axenic culture?
7 days

Any unusual appearance or treatment of test culture before use
in test? Yes/

Modified Hoagland's E+ medium, Lot #

mAP
urs in fresh test solutiondays old, acclimated

Nautilus Plant Culture Unit PCC, # 490)(from C

Lemna minor L. (8434)

a
l)

a
('1,

e
o
o

lnitial if Objective is Met

Test

Alagae Present: Yes /

Test Volume and Depth (t0 (.u

)

Anything unusual about the test? Yes /

Were there any other method variations or
deviations from methods? Yes /

Sample nH Beforefl$,"r (pH metreiprobe)

Start:Date / Time
Started

dAP

Randomization Template: .D

lf yes, describe furlher:

Number of Reps

pH Adjustment: hxl,,f,

Type and Source of Control / Dilution Water prepared with deionized municipalwater) or
onReceivi -02water filtered throu W control circle one

(visual inspection) mple filtered though *1Um fiber filter: y / Ntf S, WAS SA

Pre-Aeration mp
h airline tubi and a lass
nutes, Rate: bubbles / minute,

ensed throMethod: Filtered air is d
le: Time

or Static Renewal circle onerenewa

t0 L5End: O
Finished B
Date / Time



Nautilus Environmental Company lnc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet Page 2 of 3

Sample #, 3l3 O-o oL'LLq

Test Variables, Observations, and Measurements
Dai Tem ratures of a ntative Hi h Medium Low and Control Test Vessel

Measurements of tn resentative H Medium Low and Control Test Vessels at Test Start & End

)onductivity Reading of Representative Test Concentrations and Control Test Vessel at Test Start -
Corrected To 25oC For Reference Test On

Measurement of ht at Least Once Durin the Test

Any changes in appearance of test solution during preparation or during the test @*"lf yes, describe further:

Reference Data

IVfl-

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet Rt.0 January@-oc

Sampte Name: epL I

meter/probe

lnitials

High

Medium

Low

Control

Temp. Range:
25x2oC

L6.\

5t
@

a/AL6. e

./6 L
26,L

Day 0

St
(o
zr- 3

2S'4
z t.9
LT.L

Day 1

52-
'5

Lt,7
2 ) .\-l
>-;.\
>f .y

Day 2

CL

tu
,L6 ,\
'\x.v
1,5 ,v
x"9
Day 3

SL
tt?

z'f '1
2Lt q
L4's
L+,b

Day 4

sL
r'r

2+-b
'1.('0
W's
L+-8

Day 5

<"
Ilf

"7.5 Ll

L{-Ll-

'L<'3
LS

Day 6

Mean Test Temperature (average of 24h high / low temperatures): lC, ,9 f O, 
1

oc

gQz
w
L<O

25"b
1-s-o
L+.1

Day 7

Day 7

Day 0

4, .q
Control
d-L

Control

q,q
Low
r. 7_

Low

1.\
Medium
xL

Medium

q
High

E.O
High

'h/lnitials
t*

lnitials

\ t o
pH meter/probe

,(
pH meter/probe

(pmohs)

Day 0 Control g/L g/L glL glL glL lnitials

+

Conductivity
meter/probe

Ullo Qtn to tzStO 9t10
+15o/o Variation of Mean: \qq'>* 9q9O

{/si0
Light Measurement: 5 points (light metre #): lL

Photoperiod: Continuous Lumination Date (day of Test): E lo

Acceptable / Not Acceptable (circle one)

Mean Light Measurement: qbq|
lnitials:g

Acceptable Light Fluence Range: 4000 to 5600 lux

'1,L (f)

Reference
Date

L"SL

tc25
(q/L)

l.s9t b.{

95% C.t
(o/L)

9, XL

Historic lC25
(s/L)

t

Historic 95% C.l
(qiL)

or Dry Weights (circle one)Frond I ncrease

f\



Lemna minorT
Nautilus Environmental Company lnc

-Day Growth lnhibition Test Bench Sheet Page 3 of 3

Sample # 87Uo'DoY LLLT L

Vali Criterion:

Test Results Summ

SD = Standard Deviation, CV = Coefficient of Variation*= concentrations with significant stimulation are indicated by *. Growth stimulation is determined by statistical comparison with controlgrowth by pairwise comparison using Dunnett's or Wlliams' Multiple Comparison Test.

Stimulation calculation completed Yes ot applicable stimulation) (Circle one)

Test End nts and Calculations:

1) Results relate only to e sample tested.
2) Tidepool scientific software. 02000-2019. comprehensive Environmental Toxicity lnformation system CETISv 1.g.6.73) Empirical 95% Confidence lnterval
') Outliers detected using Grubbs' Test for Residual Outlier

Weighting techniques applied to the data?

Any outliers and justification for their removal?

Yes /@
Yes /@

Aqd:n)"o

Sample Name: @>t

The mean number of
fronds in the controls must
have increased to >8{imes
original number.

ot3 tlB qtC D Ltq

Number of Fronds in Control Vessels
(do not subtract 6 starting fronds)

qq, g

Mean Number of Fronds (Must be >48
for test to be valid

Nl-ean %
Stimulation

9gqtrol
f/o vlislL

-21 d8

D.oJl

-% tY

0.q

-7q.'v

0 .? I

-E5.V+

b.l

+1 qL

1+

rance of Fronds in Each Vessel at Day O

2 plants, 3 fronds each in each vessel, dark green and he
lnitials

althy

Number and Appea

-9q To

LI

*9( z7

0 . oorT

Wei
-2t .lt

0. z1

-2t lq

b.qT

^?,0"5+ -21. ott

qT TI

-7q, ?.1 -s6

?I

-1 7t
of Fronds in Each TreatmentMean % Stimulation for D

Stimulation
n"k

Ll

el

q2,. g

See Observation Sheets

r5
Mea n o/o Stim ulat on of F ro ndS N um be n E ach Treatm ent:

Mean (SD) of increase in frond number in control at test end, CV

Number and Appearance of Fronds in Each Vessel al Day 7

\-\

t0. q fr /4 IL.
4'l

hts

4

{

'/.{

)-
u\

tqtrr " t4tA/

No h oh
J

(" hlld'lrc25 (95% C.t.)3

lc25 (95% C.t.)3

lU trY

f{o

tc25 (95% C.t.)3
lf calculated without outliera

tc25 (95% C.t.)3
lf calculated without outliera

o
t

'h6./ 4

hl""ffiJ

Statistic Method of Calculatio
Frond lncrease

Results

Y:\Masters\MASTERS BINDER\14, Lemna minor\Lemna minor Test Bench Sheet R 2022.doc



Glient w Date Started:
Site: TT L Sample number: 879o'-n\zZqL DqteEnded' ut-/o- 2/L-

Concentration: Observations Goncentration: o Observations

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of Ql 5t 6t qt Number of hs \3 \t ql
Chlorosis

(loss of pigment) X k K Y Ghlorosis
(loss of pigment) k Y x X

Necrosis
(localized dead tissue

on fronds, which
appears brown or

whitel

K X k X
Necrosis

(localized dead tissue
on fronds, which
appears brown or

whitel

k k k K

Yellow fronds X K k X Yellow fronds x k Y K
Abnormally
sized fronds K X k \( Abnormally

sized fronds
//
)heflIr/

//
lurJA

//
ih'q/LL- ^ t/t/n ,a//3

Gibbosity
(humped or

swollen
aooearance)

Y X X k
Gibbosity
(humped or

swollen
appearance)

x Y x
Colony

Destruction
(single fronds)

Y Y k k
Golony

Destruction
(single fronds)

\< \< \< )<

Root
Destruction Y X k X Root

Destruction k \ X \<
Loss of

Buoyancy x V Y J Loss of
Buoyancy }( ( V

Other
Observations

Other
Observations "w

-JGrowth Stimulation (Hormesis) at this concentration? Fronds: YES / NO

f{lk weights: YES / No
Growth Stimulation (Hormesis) at this concentration? Fronds: YES

ts: YES /

Lemna minor D 7 Observations

.{) ;'o-t '
-E, ',

"a,-l
t
@

o
N
o
o

LL
o
C.
o'a
(0

q)
o

_o
o
N
(g

o
oc'=
c
oc
E
c)
J
o
.E
E
o
E
o)J
$

t-
L!oz
m
at
IUFa

o
o
o
G

LEGEND: X-not present {- affects < 25o/o of plants {{- affects 25-50% of plants {{{ - affects > SOo/o of plants



Lemna minor Da 7 Observations
Client: \L DateStarted: 3-o. o?. 21-
Site: Y,[ v Samplenumber: 879o-'g\AqL Date Ended. wt' - /o. 22-
Concentration: Observations Concentration: O. Y" Observations By: O
Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of q0 Lto Vtc kt Number of 14L L1 \ \o 3t
Chlorosis

(loss of pigmeni) K Y \< Y Chlorosis
(loss of pigment) k K V \.-

Necrosis
(localized dead tissue

on fronds, which
appears brown or

white)

k k k k
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

X k >( k
Yellow fronds X Y \ Y Yellow fronds X Y V k
Abnormally
sized fronds {/*"

r//
\naJL^ ,M* //

Jl,hcJlt''
Abnormally
sized fronds )"4tu^

//
Snn/bt'

//
)tnqll,t*

(//
J/4 \/r-

Gibbosity
(humped or

swollen
apoearance)

k \< Y X
Gibbosity
(humped or

swollen
appearance)

X X Y x
Colony

Destruction
(single fronds)

v Y Y X
Colony

Destruction
(single fronds)

X k K V
Root

Destruction X \< \< x Root
Destruction \< k k X

Loss of
Buoyancy

Y r/ r' Loss of
Buoyancy X v V (

Other
Observations vq*

-)
Other

Observations @f* -
Growth Stimulation (Hormesis) at this concentration? Fronds:

Weights
YES /jg)
YES /I.N/

Growth Stimulation (Hormesis) at this concentration? Fronds: YES /
We hts: YES /

"-{) l'
-g)

&
o
o
C\l

.o
0)

LL
o
o
(gt
0)a

^oo
t-
oo
o

E
o

E
0)J
o
.E
E

C
E
o
-J
+
t
Lrl
oz
m
a
x.
ul
Fa

o
0)
a

LEGEND. X-not present {- affects < 25o/o of plants {{- affects 25-50% of plants {{{ - affects > 50% of plants



Lemna minor Da 7 Observations
Glient: w
Site: Y t)L I

Samplenumber: 879o--oo\zZqL Date Ended. ul - /o. 2,2_-

Concentration: / v Observations Concentration: Observations

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of \\ t4t1 t4\ Lto Number of tqL 31 3; it
Chlorosis

(loss of pigment) X X k Y Chlorosis
(loss of pigment) X V X r

Necrosis
(localized dead tissue

on fronds, which
appears brown or

white)

X k )( Y
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)
k k k k

Yellow fronds X v v K Yellow fronds Y k k Y
Abnormally
sized fronds

//
lln 4Ir.

J/
lmaW

v/
Jrnalb-

t//
)nd-ll,t-

Abnormally
sized fronds

t//
)t'nalw

//
J141q/t/^-

/'/
lno"/'t^

//
[i..altt-

Gibbosity
(humped or

swollen
appearancel

v Y \< Y
Gibbosity
(humped or

swollen
appearance)

)<
.X X Y

Colony
Destruction
(single fronds)

V V x \(
Colony

Destruction
{single fronds)

K X k Y
Root

Destruction V Y x k Root
Destruction K k X k

Loss of
Buoyancy \. V ( Loss of

Buoyancy V V V
Other

Observations il1P" -9
Other

Observations w* _-,.--

Growth Stimulation (Hormesis) at this concentration? Fronds: yES /
hts: YES /

Growth Stimulation (Hormesis) at this concentration? Fronds: yES /
hts: YES /

"1i-;
-v''

t
@

c\
o
0)

LL
a)

.9
(g

I
a)a

N

oo
o

E
$
c
E
0)J
o
C

C

c
E
o
J
+
t
uJoz
m
a
x.
tiJ
Fa

a
0)
a
(u

LEGEND: X-not present {- affects < 25o/o of plants {{- affects 25-50% of plants {{{ - affects > SO% of plants



Lemna minor Da 7 Observations
Client: w DateStarted: jo. o9. 2<-
Site L

Samplenumber: 873o--,.n\zZqL DateEnded. vl-/o. 2-2-

Concentration Observations By: fr Concentration yLtr Observations

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of l1 \g \q 7o Number of 7L LI 7T Lq
Ghlorosis

(loss of pigment) \a X K K Ghlorosis
(loss of pigment) K k Y k

Necrosis
(localized dead tissue

on fronds, which
appears brown or

white)

x X \( X
Necrosis

(localized dead tissue
on fronds, which
appears brown or

whitel

/ / ,/

Yellow fronds Y Y k Y Yellow fronds Y X r k
Abnormally
sized fronds

,//
lmofi*

//
lnaJlt'

//
i\na!/^

,//
Inillt^

Abnormally
sized fronds

J/
Wal/4

V/
ItnclL'

///
t/1,q/b,

,//
lnalttu

Gibbosity
(humped or

swollen
apoearance)

\a \{ X V
Gibbosity
(humped or

swollen
appearance)

V \. \( )<
Golony

Destruction
(single fronds)

Y X K \(
Colony

Destruction
(single fronds) K V k Y

Root
Destruction

{ X X K Root
Destruction k k K \a

Loss of
Buoyancy \( * ( ( Loss of

Buoyancy
( V V V

Other
Observations -- Other

Observations alw _>
Growth Stimulation (Hormesis) at this concentration? Fronds:

YES /
YES

We
Growth Stimulation (Hormesis) at this concentration? Fronds: YES /

Wei hts: YES /

t
co

N

a)
tL
o

.F
$-
a)a

_o
o
F.

(g
o
o

E
($
c
E
C)
J
oc
C

C
E
C)
J
v
t
tu
oz
c0

CJ)

x.
IU
Fa

o
o
a
(g

LEGEND: X-not present {- affects < 25o/o of plants {{- affects 25-50% of plants {{{ - affects > SOo/o of plants



Lenma minor ts

LHL|- \hunot .,t @LlClient Site

In Oven Date/Time/ oC:
ok) rclo/ l5".oo 19' Out Oven Date/Tirne/oC: br) tolzz l(:oo

Sample number gTbOcrbq

Initials

tr

3\

t-r

,01.\

D.q-l

0.tq

b.Dq 
1

Control

Conc.

'l uln

D

C

B

A

D

C

B

A

D

C

B

A

D

C

B

A

D

C

B

A

D

C

B

A

D

C

B

A

D

C

B

A

Rep

(!
r{
Lr
{}
In
2-q

Lq
?,q

,r9b5

'Aq
v9
11L
\

,L5
bq

1-1,

lrb

')r\
vs
a L

1r\
'l/.
b\

\\
qL
LrO

h
,rq

E )
fr(
uq
trl-

Frond
Increase

a

\ot

\

0

n\\

i-;\,

"p'
In'

\)

9q\
\t

()

'bl"ir

r[Jsr

gq

t

\^h '{

1\
<)

Mean
Increase

(SD)

C/:

ct.8 ot.t1
o.F 9s I
cr.SlLog
c'.tl6o1-
o.8 t ?,t{C

s.8 16 5t
ec,8tt4 ?,

o.&oG 4o
ct.9 e {5 5
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Sample name

Frond Data
Conc (real % vlv)

;iEDllni;:ii:iii;i;:;:,.i:.:;i;. Date started..3CIl0$,1j2j:iii

Number of fronds per rep at test start

Control
0

Control
0

2 plants, 3 fronds each =

0.097 0.29 0.97 3.1 9.7 31 97

sam ple * .1ii871d0i0032242
Validity Criterion: Average of Fronds in Controls
:: 4gj8 (must be 248)

For Data Transfer to GETIS

co c] r) aa

Total Fronds 199 182 161 162 163 157 139 100
lncrease in Frond Number = Total # Fronds - 6 Startin Fronds

0.097 0.29 0.97 3.1 9.7 31 97

lnitialWeight (g)
Pan Only

Plant Only (mg) 4.16
3.85
4.O2
3.85

Mean Dry Weight
SD Dry Weight
CV Dry Weight

2.550
0.5

18.7

2.385
0.5

20.4

2.593
o.2
9.5

2.530
0.3

11.6

Total Increase
Mean Increase
SD lncrease
GV lncrease

% Stimulation

Weiqht data
Conc (real o/ovlv)

FinalWeight (g)
Pan + Plant

3.970
0.1

3.8

2.895
0.3
8.8

2.615
0.3

10.5

2.988
0.2
5.2

-27.08 -34.13 -24.75 -35.77 -39.92 -34.70 -36.27

33
29
29
24

20
17

21

18

42
45
45
43

39
37
40
42

34
34
34
35

36
35
34
33

32
38
35
34

36
33
29
35

133

33.3
3.1

9.3

115
28.8

3.7
12.8

76
19.0

1.8

9.6

175
43.8

1.5

3.4

158

39.5
2.1

5.3

137

34.3
0.5
1.5

138

34.5
1.3
3.7

139

34.8
2.5
7.2

-34.29 -56.57-9.71 -21.71 -21.14 -20.57 -24.O0

42 0.81303
45 0.80465
45 0.80065
43 0.79954

0.80887
0.80080
0.79663
0.79569

39 0.82320
37 0.79922
40 0.81140
42 0.81277

0.82018
0.79668
o.80827
0.80988

34 0.82002
34 0.81353
34 0.81561
35 0.80686

0.81715
0.81080
0.81338
0.80423

36 0.81510
35 0.80891
34 0.81329
33 0.80987

0.81190
0.80592
0.81045
0.80695

32 0.80800
38 0.80972
35 0.80540
34 0.80496

0.80609
0.80668
o.80267
o.80244

36 0.80811
33 0.80775
29 0.79028
35 0.80455

0.80537
0.80598
0.78806
0.80174

33 0.80640
29 0.81142
29 0.81834
24 0.81246

0.80382
0.80862
0.81609
0.80972
o.81234
0.80996
0.80670
0.80668

l..,

):a:
:.
3

4,

20
17
21
18

0.81502
0.81205
0.80934
0.80939

0.80987

.i0ii80096
r.i0,80670
,0.6ouut

a.812340:81715

2.58
2.80
2.25
2.74

2.68
2.O9
2.64
2.71

3.02
2.54
3.13
2.89

2.87
2.73
2.23
2.63

3.20
2.99
2.84
2.92

1.91

3.04
2.73
2.52

2.74
1.77
2.22
2.81

% Stimulation
Y:\\Tox Data Calcs\Controlled Spreadsheet Templates\Lemna minor template R1.1 July 2016



   
 

Nautilus Environmental Company Inc. 
Suite 122, 704 Mara Street, Point Edward, ON N7V 1X4 519-339-8787 

 
 
 
 
 
 
November 2, 2022 

 
 
 
 
ALS Environmental,  
1081 Barton St,  
Thunder Bay, ON P7B 5N3     
 
Attention Lab: 
 
On September 29, 2022, Nautilus Environmental Company Inc. personnel received one water sample 
(SED2DIS L2734791-2) from ALS Environmental, Thunder Bay, ON.  The following toxicity tests were 
performed on this sample observing Environment Canada methods: 

• Fathead minnow 7-day toxicity test, according to the protocol “Biological Test Method: Test of 
Larval Growth and Survival Using Fathead Minnows”, Second Edition, Environmental Protection 
Series, Ottawa, ON.  Report EPS1/RM/22, February 2011. 

• Ceriodaphnia dubia 3-brood toxicity test, according to the protocol “Biological Test Method: 
Test of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia”, Second Edition, 
Environmental Protection Series, Ottawa, ON. Report EPS 1/RM/21, 2007. 

• Freshwater alga 72-hour toxicity test, according to the protocol “Biological Test Method: 
Growth Inhibition Test Using a Freshwater Alga”, Second Edition, Environmental Protection 
Series, Ottawa, ON. Report EPS 1/RM/25, March 2007. 

• Lemna minor 7-day toxicity test, according to the protocol “Biological Test Method: Test for 
Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna minor”, Second 
Edition, Method Development and Applications Section, Ottawa, ON., Report EPS 1/RM/37, 
January 2007. 
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Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

ALS Environmental 
November 2, 2022 
Page 2 

 
 

Table 1 Summary of Chronic Toxicity Results, sample collected September 28, 2022 

Sample Name 
Sample # 

Toxicity Test Endpoint Effect Result1 

SED2DIS 
L2734791-2 

 

Fathead Minnow 
 

7-day LC50 
(95% Confidence) 

7-day IC25 
(95% Confidence) 

Survival 
 

Biomass 

>100% Volume2 
(Not Applicable) 
>100% Volume2 
(Not Applicable) 

#8730-0032243 Ceriodaphnia 
dubia 

 

3-brood LC50 
(95% Confidence) 

3-brood IC25 
(95% Confidence) 

Survival 
 

Reproduction 
 

>100% Volume2 
(Not Applicable) 
10.58% Volume 

(N/A; 45.47% Volume) 
 Raphidocelis 

subcapitata 
72-hour IC25 

(95% Confidence) 
Growth >90.91% Volume2 

(Not applicable) 
 Lemna minor 7-day IC25 Frond Number 

(95% Confidence) 
7-day IC25 Dry Weight 

(95% Confidence) 

Growth 
 

Growth 

>97% Volume2 
(Not applicable) 
>97% Volume2 
(Not applicable) 

 

1 - Results relate only to the sample tested 
2 - Highest concentration tested, based on test method  
 
Toxicity Test Endpoint Descriptions 
 
From the data obtained in toxicity tests the following endpoints can be determined: 
 
LC50   The estimated concentration which causes acute lethality to 50% of the test 

organisms. 
 
IC25   The estimated test sample concentration which causes a 25% impairment in a 

quantitative biological function (i.e., the concentration estimated to cause a 25% 
reduction in fathead minnow larvae biomass, 25% reduction in the number of 
Ceriodaphnia dubia young produced).  
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Page 3 
 
Chronic Toxicity Test Descriptions 
 
Fathead Minnow Toxicity Test 
 
The fathead minnow 7-day survival and growth toxicity test determine the effect of a sample on the 
ability of fathead minnow larvae to survive and grow. This toxicity test utilizes 10, <24-hour old larvae 
per replicate and exposes them to a dilution series of the test sample (i.e., 100%, 50%, 25%, 12.5%, 
6.25%, 3.13%, 1.56% volume and a control).  The endpoints of the toxicity test determine the effect 
of the test sample on larval survival as well as growth over the 7-day exposure.  Larval biomass is 
considered a sublethal endpoint which combines the effects on mortality and growth.  The procedure 
is a static replacement toxicity test where the larvae in each replicate are exposed to a fresh sample 
volume each day.  The toxicity test utilizes a minimum of seven concentrations plus a control with 3 
to 4 replicates per concentration.  If there is sufficient mortality and/or impairment in growth an 
LC50 and/or IC25 is calculated. 
 
 
Ceriodaphnia dubia Toxicity Test 
 
The Ceriodaphnia dubia 3-brood survival and reproduction toxicity test determine the effect of a 
sample on the ability of the C. dubia to survive and reproduce. This toxicity test is initiated by 
introducing one, < 24- hour old offspring (neonate) per vessel. The neonates are exposed to a 
dilution series of the test sample similar to the fathead minnow toxicity test.  The toxicity test 
procedure, like the fathead minnow toxicity test, is a static replacement toxicity test where the C. 
dubia for each replicate is transferred to a fresh sample volume each day of the toxicity test.  The 
toxicity test utilizes a minimum of seven concentrations plus a control with ten replicates per 
concentration.  The endpoints of the toxicity test determine the effect of the test sample on survival 
and reproduction. C. dubia reproduction is considered a chronic endpoint.  During the exposure, the 
C. dubia matures and produces three broods of offspring.  The number of offspring per replicate for 
each test concentration is tabulated at the end of the test period.  If there is sufficient mortality 
and/or impairment in reproduction an LC50 and/or IC25 is calculated.  
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Raphidocelis subcapitata (previously Pseudokirchneriella subcapitata) Toxicity Test 
 
The Raphidocelis subcapitata 72-hour growth inhibition test is performed to determine the capacity 
of a sample to inhibit the growth of algal cells.  P. subcapitata cells are introduced into the test in 
the form of an inoculum, in which the algae are 3 to 7 days old and at a concentration of 10,000 
cells/mL.  The test is comprised of at least 10 concentrations of 3 to 4 replicates each, diluted by a 
factor of 0.33 (i.e., 100%, 33%, 11%, 3.7% etc.).  The set of controls includes 10 replicates.  Into each 
replicate of the test, 2200 algal cells are placed.  The actual concentrations are diluted by a factor of 
0.9091 because of the addition of a nutrient spike (enrichment medium) and the preparation of the 
inoculum.  After 72 hours in an incubation area, the cells in each replicate are counted, and the 
growth of the algae exposed to the sample is compared with growth of the controls.  An IC25 is 
calculated to reveal if the sample caused any inhibition in the growth of the algal cells. 
 
Lemna minor Toxicity Test 
 
The Lemna minor 7-day growth inhibition test is performed to determine the capacity of a sample 
to inhibit plant growth. Each leaf-like structure of L. minor is called a frond.  Three-fronded L. minor 
plants, started 7 to 10 days previous, are placed, two plants to a replicate, into test chambers.  The 
test is comprised of at least 7 concentrations of 4 replicates each, diluted by a factor of 0.33 (i.e., 
97%, 31%, 9.7% etc.).  The set of controls also includes 4 replicates.  The actual concentrations are 
diluted by a factor of 0.97 because of the addition of three nutrient stock solutions (enrichment 
medium) to the sample prior to preparing the dilution series.  After 7 days, the individual fronds of 
the plants in each replicate are counted, and the plant dry weight determined.  The growth of the 
fronds exposed to the sample is compared with that of the control fronds, and an IC25 is calculated 
for both frond number and dry weight.  This reveals if the sample caused any inhibition in the growth 
of the L. minor. 
 
The following pages contain detailed descriptions of your fathead minnow, Ceriodaphnia dubia, 
Lemna minor, and Raphidocelis subcapitata toxicity tests.  Bench sheets of the chronic tests have 
been attached for your review. Also attached is a graph of the impairment in growth/reproduction.  
Additional information about quality assurance/quality control procedures and results can be made 
available if so desired. 
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If there are any further details which you require, please do not hesitate to contact us. 
 
Yours very truly, 
Nautilus Environmental Company Inc. 
 
 
 
 
 
Carol D’Andrea 
Laboratory Supervisor 
 
File ID: \bioassay\2022\8000\8730-003\8730-0032243 FCRL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ALS Thunder Bay -  SED2DIS L2734791-2  - September 28, 2022
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 Nautilus Environmental Company Inc. 
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Fathead Minnow Larval Survival and Growth Study 
METHOD:   Environment Canada, “Biological Test Method: Test of Larval Growth and Survival 
Using Fathead Minnows”, Second Edition, Environmental Protection Series, Ottawa, ON. Report 
EPS 1/RM/22, February 2011. Nautilus Test Method FH-GS-R14.7. 

 
Test Material 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
 
 
 
 
 
 
 
 
 

Page 1 of 4 

Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type: 
 

Effluent Source: SED2DIS 
L2734791-2  

Date/Time Sampled: 
  

September 28, 2022; 
08:10 

Date/Time Received: September 29, 2022; 
11:00 

Date/Time Test 
Started: 

September 30, 2022; 
09:15 

Date Test Finished: October 7, 2022 

Description:  
 

Clear, light yellow Days Sample Used: Days 0 to 6 
 

Sample #:  
 

8730-0032243 Sample Collection: Grab 
 

Transport:  
 

Road Arrival Temp.: 14.0°C 
 

Collected By: 
  

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

N/A - Not Available  

Species:  Fathead Minnow (Pimephales promelas)  
 
Source:  Nautilus Fathead Minnow Culture Unit (A.B.S. Inc., Colorado) 
 
Culture Temp.: 22 to 26 °C  Life Stage: <24-hour old larvae 
 
Culture Mortality Within 7 Days of Egg Collection: 0.5% 
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Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032243 Sources:  SED2DIS L2734791-2  
 
Control and Dilution Water 
  
 
 

 
 
 
Test Conditions 
  
 Test Volume:  533 ml/rep  Temp.:  25 ± 1 °C 
 
 # Organisms/rep.: 10   Depth of solution in test vessels: 7.9 cm 
  
 Unusual Behaviour During Test:  No, see bench sheets 
 
 Reps/conc.:  3 reps/7 conc. plus a control 
  
 Pre-aerated:  Yes, 100% Sample, days 0 to 6 
     
 Duration of Pre-aeration:     ≤20 minutes Aeration During Test: No 
 
 Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing and a 

disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
   
   Test Vessels:                        1-L polypropylene cylinders 
 
Conditions for Test Validity 
 

Control Mortality and Atypical Behaviour is ≤ 20%: Acceptable (0%) 
    
Average Weight of Controls is ≥ 250 µg:   Acceptable (572 µg) 

 
 
 
 

 
Page 2 of 4 

Water Source: Dechlorinated municipal drinking water  
 
Type and Quantity of Chemicals Used: none 
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Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032243 Sources:  SED2DIS L2734791-2  
 
Test Results 
  

    Concentrations (% Volume) 
Endpoints Rep Control 1.56 3.13 6.25 12.50 25.00 50.00 100.00 

Mortality Data                   
Larvae % Mortality 1 0 0 10 10 0 0 10 10 

  2 0 0 0 0 10 0 20 10 
  3 0 0 10 10 20 30 10 10 
                    

Mean % Mortality   0.0 0.0 6.7 6.7 10.0 10.0 13.3 10.0 
S.D.   0.0 0.0 5.8 5.8 10.0 17.3 5.8 0.0 

Survival/Growth 
Data                   

Mean Dry Biomass  1 0.561 0.656 0.602 0.514 0.555 0.607 0.480 0.501 
(mg) 2 0.575 0.650 0.599 0.476 0.480 0.526 0.486 0.498 

  3 0.580 0.453 0.556 0.650 0.467 0.423 0.549 0.401 
                    

% Effect (+ or -)   0.0 2.5 2.4 -4.4 -12.5 -9.3 -11.7 -18.4 

Mean Dry Biomass/ 
Concentration (mg) 

  
0.572 0.586 0.586 0.547 0.501 0.519 0.505 0.467 

S.D.   0.01 0.12 0.03 0.09 0.05 0.09 0.04 0.06 
                    

 S.D. = Standard Deviation 
 
 
Method of Analysis 
  
 LC50 and IC25: 
 
 Tidepool Scientific Software. ©2019. Comprehensive Environmental Toxicity 

Information System – CETIS v1.9.6.7. 
  

 
Page 3 of 4 
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Fathead Minnow Larval Survival and Growth Study - Continued 
  

Sample #:  8730-0032243 Sources:  SED2DIS L2734791-2  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
 
7-day LC50 
(Confidence Interval)2 

 
 

>100% Volume 
(Not Applicable) 

 
 

No dose response 
 

Biomass 
(Survival and Growth) 
 
7-day IC25 
(Confidence Interval)2 

 
 
 

>100% Volume 
(Not Applicable) 

 
 
 

Non-linear Regression 
3P Log-Logistic Model 

 1 - Results relate only to the sample tested. 
 2 - Empirical 95% Confidence Interval  
  
  

 
 
 
 
 
7-Day Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Phenol 

Date Test Initiated: 22-Sep-2022 Reference Batch #: P2213 

Method of Analysis:   Trimmed Spearman-Karber α = 3.33% 

7-Day LC50 (95% Confidence Limits):  20.14 mg/L ( 16.77 mg/L; 24.20 mg/L) 

Historic Geometric Mean LC50: 23.38 mg/L ( 15.00 mg/L; 36.44 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 

 
 

Page 4 of 4 

Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:   None 
 



Client: tlt s -Th

Conditions for Test Valid ity

Control Mortality and Atypical Behaviour is s 2Oo/o

Average Weight of Controls is > 250 prg:

Summarv of Test Results

Pre-aeratio 
^'.YE

Reason

SURVIVAL

7-day LCSO

95% Confidence lnterva12

= Results relate only to sample tested
= Estimated uncertainty

FATHEAD MINNOW BIOASSAY SUMMMARY SHEET

Samp teName: #DL DD sampte#
L nL\101t - z

8V9o rca977 qg

@/NotAcceptabte
Not Acceptable q?L

{u
0tn

0 o/o

ug

o- Duration

2

Are there any outliers present: Yes /

Concentration(s) & Rep(s): --/?-

Analysis Completed: lnitials

'.esults Verified: lnitials

(,

6, Date lg lo L2

Q.0 Dare D'l / rr laa

Survival / Growth Biomass

7-day lC25

95% Confidence lnterva12

ENDPOINT

(oo
7o Volume

% Volumefflw

> loo
7o'Volume

% Volumely /(+

RESULT'

0)louh r,oa-, //oP/
n( uotr frth,

trz /' O-t,

141 o oW,

{lo d^Y YeJVo h }6

METHOD OF CALCULATION
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Fathead Minnow lnitial Samole Measurernents Before Preparation and Use in Toxicitv Test

Concentration: 100% Sample Name: L2-? 3+-1q\ -2l SED Z D\S Sample #: S13O . Oo3 ZZq3

Day Date

LOZL

lnitial Variables Meters/Probes
Used

Pre-aeration

Pail
Sub-

Sampled

o
G

Temp
("c)

pH D.O.
(mg/L)

Cond
(pmhos)

qP
o

I d
oo

yes/no Rate
(bubbles/min)

Duration
(min)

0 30.o9 zr. a 8] to Y s 77 L/q
'3/tx s/r- Jt( s1 00 <20 1 5o

1 or.lo z"t. o 8,3 lt 3 5s c Llt t3ld s /r. VCJ s1 00 <20 1 50

2 oL.to zs. ? B: I o.q 5gt cly t3/tr9
'1c "4€ J s1 00 <20 1 lo

3 03.lo 2q .i 8"3 to-? 5 go Llq ,7 lgt slL
i7 es <1 00 <20 2 so

4 o+.to 25" L\ B: I 0.8 -.56>5 Lo3 Llq t3/g s/ (.
'4 e\ s1 00 <20 2 SO

5 05. to /+.6 8.L lo.? 6oL bE uAu s/6
%s s1 00 <20 3 g<

6 oG.t o ?."{-5 b.z (o. ? \qb Ltq tt/tg sle
Yes <1 00 <20 3 SO

7 03. ro

Answer the following questions regarding sample treatment and test procedure:

Was sample filtered or settled and decanted?

Was sample pH or hardness adjusted?

Were alternate concentrations or dilution series used?

Was test fed 100p1 of brine shrimp days 0 to 6?

Was there anything unusual about the test, any problems
encountered, or any remedial measures taken?

VeVf@ lf yes, state mesh size:

Yes/l@ lf yes, describe further:

Yes/NSl

@n'ro r

f yes, describe

f no, describe further:

Were there any other method variations, deviations, or exclusions Yes/@ lf yes, describe further:
from method?

veV@ lf yes, describe further:

Y:\Masters\MASTERS BINDER\10. Fathead Minnow\Fathead Minnow lnitial Measurements J tfiroiq R1.4.doci -+r-\-z 7rf



L-

Fathead Minnow 7-day Growth Toxicity Test

Concentration: Cnnt'o\ Sample Name: L2-?3+-1q \ - 7- /S ED 2 D\S

Observations:

Concentration: 1.56'/.rlrt

Sample #:g-?3o-oo3zz-€

o

(E

o
Date

2CILL

lnitial Measurements Meter / Probe L
(u

g"C pH
(units)

D.O
(m9/L)

Cond
(Umhos)

D.O. /
pH cond

0 30.oq 24.r-{ 8.< 8.? ? LICI Co /+ r3 l*, sla t-r
1 o\, to zb-i'( 6.'{ l,..{ z{u b (,1 t3 (&K s(b )c>

2 oz.to Lq,t a,\ 1.t) z\t uv t,
1'' (t t6 v

J 03. rO '? 
'+.?. 6.3 -1 .q 24< G/ Lll t3l rr 5ta bt
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Concentration

Fathead Minnow 7-day,*,rowth Toxicity Test

Samp le Name. L713*tq\-7/StrD 2 t) \S Sample #: g-?3o,oo32'2-LF.

Observations
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Concentration -5'/. J /ul

Fathead Minnow 7-day.;rowth Toxicity Test

Sample Name: L +tq \ -7 / ED2 \S Sample #: -oo3z2

Observations

Concentration:

(!
o

Date

tc)7

lnitial Measurements Meter / Probe o
o
'EOC pH

(units)
D.O.
(mg/L)

Cond
(pmhos)

D .o
oc pH cond

0 30.oq ?45 R3 8'2 26+ 6/+ r3 /gg st6. trf
1 ot.to zt.a B.'{ 1,-7 713 6tq t3/tt slt 5o
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Fathead Minnow 7-day -rowth Toxicity Test
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Date eggs laidzl.L{zC/o?t.a Culture mortalitywithin 7 days of

hlo xtr L2-? 3+-1q I

FATHEAD MINNOW LARVAL WEIGHTS

Sample N .2/SED 2 D \S

Sample Date/Time Z8loql LL I OE|O Person Sampl

Anival Temp l4 . O "C

Sample Description e\€q., t ig$- \€t tOqJ

Test started nv-J9- Fathead Barch# fl4'o6zt /orzz
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Water Baih Quadrant
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100% Ha
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*Biomass is the total dry weight of fish surviving per rep divided by the number of larvae that were placed in
that vessel at the start of the test (typically 10 larvae).
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Sample # erco-ooszzts Sample Name SED2-D|S
Validity Criteria: Mean Dry Larva Mass

for Controls (must be >250u9) 572

Concentration
% volume

# of Larvae
at Start

#of
Larvae

Survivinq
Final

Mass (q)
lnitial

Mass (q)

Mean Dry
Mass/Rep

(mq)

Mean Dry
Biomass/
Reo (mq)

Mean Larva
Dry Mass/
Conc (mq)

Mean Dry
Biomass/
Conc (mq)

Mass SD
(mq)

Biomass
SD {mq) CV Mass

Control 10
'10

10

10

10
10 ./

0.81661
o.80225
0.81307

0.81100
0.79650
0.80727

0.561

0.575
0.580

0.561
0.575
0.580

o 572 o.572 0.009849 0.009849 1.721828

1.56 10

10

10

10

10

10 r,/

0.82433
0.82153
0.81565

0.81777
0.81503
0.81112

0.656
0.650
0.453

0.656
0.650
0.453

0.586 0.586 0.1 15509 0.1 15509 19.70023

3.13 10

10
'10

o

10

e/
o.81240
0.81671
o.82122

0.80638
o.81072
0.81566

0.669
0.599
0.618

0.602
0.599
0.556

0.629 0.586 0.03617 0.025736 5.754388

6.25 10
'10

10

I
'10

9

o.82205
0.81349
o.82620

0.81691
0.80873
0.8'1970

0.571
0.476
o.722

0.514
o.476
0.650

0.590 o.547 0.124168 0.091484 21.05334

12.5 10

10
10

10

9
8 

"'/

0.82015
,o.82431
0.81153

0.81460
0.81951
0 80686

0 555
0.533
0.584

0.555
0.480
0.467

0 557 0.501 0.025291 0.o47501 4.537656

25 10
10
10

10
10

7

0.82213
0.81366
0.8'154'1

0.81606
0.80840
0.811 18

0.607
0.526
0.604

0.607
0.526
o.423

0.579 0.519 0.046002 o.092219 7.943745

50 10
10
10

9
8
I

0.81883
0.82855
0.81615

0.81403
0.82369
0.81066

0.533
0.607
0.610

0.480
0.486
0.549

0.584 0.505 0.04356 0.038223 7.463835

100 10
'10

10

o

I
o

0.82086
0.8'1549
o.8223/

0.81585
0.8105'1
0.8182/

0.557
0.553
o.446

0.501
0.498
0.401

0 519 o.467 0.06321 0.056889 12-19045

SD: Standard Deviation
CV: Coefficient of Variation
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study 

METHOD:  Environment Canada, “Biological Test Method: Test of Reproduction and Survival 
Using the Cladoceran Ceriodaphnia dubia”, Second Edition, Environmental Protection Series, 
Ottawa, ON. Report EPS 1/RM/21, 2007. Nautilus Test Method CD-RS-R12.11. 

 
Test Material 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
 
 
 
 
 
 
 
 
 
 
 

Page 1 of 5 

Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type:  
 

Effluent Source: SED2DIS 
L2734791-2  

Date/Time Sampled
  

September 28, 2022; 
08:10 

Date/Time Received: September 29, 2022; 
11:00 

Date Test Started: 
 

September 30, 2022; 
11:50 

Date Test Finished: October 6, 2022 

Description: 
 

Clear, light yellow Days Sample Used: Days 0 to 5 

Sample #:  
 

8730-0032243 Sample Collection: Grab 

Transport:  
 

Road Arrival Temp.: 14.0°C 

Collected By:  
 

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

Species: 
  

Ceriodaphnia dubia Culture Temp.: 25 ± 1 °C 

Source:  Nautilus Culture (initiated from mass culture originating from OMOE,  
Rexdale) 
 

Parentage of All Organisms Originated from the Same Mass Culture:  Yes 

Life Stage:  Neonates are less than 24 hours old, and all broods used have hatched 
within 12 hours of one another. 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032243 Sources:  SED2DIS L2734791-2  
 

Test Organisms-continued 
  
 
 

 
 
 
 
 
 
 
 

 
Control and Dilution Water 
  
 
 
 
 
 
 
 
 
Test Conditions 
 
 
 
 
 
 
 

 
 
 
 
 
 

Page 2 of 5 

Ephippia Present in Culture Prior to Testing:   No 
 
Mean Brood Organism Mortality Within 7 Days of Testing:   0% 
 
Mean Number of Surviving Young Produced Within First 3 Broods:   20.6 
 
Mean Number of Surviving Young Produced Within 7 Days of Testing:   39.0 
 
Number of Young Produced by Brood Organisms in 3rd/4th Brood:   see bench sheet 

Water Source:
  
 

Reconstituted/Dechlorinated Municipal Drinking Water and 
Distilled water  
 

Type and Quantity of Chemicals Used: 60 mg/L MgSO4, 4 mg/L KCl, 96 mg/L  

NaHCO3, 8 ug/L B12, 8 ug/L Selenium, 40 mg/L CaSO4 

Test Volume: 
  

15 ml/rep  Temp.:       25 ± 1 °C 

Reps/conc.: 
   

10 reps/7conc plus a control 

# Organisms/rep.:
  

1 Depth of solution in test vessels: 4.5 cm 
 

Test Vessel Description:      17 ml polystyrene cylinder  
  
Unusual Behaviour During Test:
  

No, see bench sheets 
 

Pre-aerated:  Yes, 100% Sample, days 0 to 5 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032243 Sources:  SED2DIS L2734791-2  
 

Test Conditions-continued 
  
 
 
 
 
 
 
 
 

Conditions for Test Validity 
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Duration of Pre-aeration:   ≤ 20 min
  

Aeration During Test:   No 

Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing 
and a disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
Dilution Water Batch Number:  CD22-159 

Control Mortality is ≤ 20% Acceptable (0%) 

An Average of ≥ 15 Neonates Produced per Surviving 
Female in the Controls in First 3 Broods: 
 

Acceptable (21.7 Neonates) 

≥ 60% of Controls Produced ≥ 3 Broods:   Acceptable (90% of controls) 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032243 Sources:  SED2DIS L2734791-2  
 

Test Results 
   

    Concentrations (% Volume) 

Endpoints Rep Control 0.14 0.41 1.23 3.70 11.11 33.33 100.0 

Survival Data                    
Mean % Mortality 

  
                  
0 0 0 0 0 0 10 10 

Reproduction Data 1 25 17 23 1 13 19 23 3 
Number of Neonates per 

Replicate in First 3 
Broods or Less 

2 24 23 20 13 16 20 18 7 
3 23 15 14 18 26 6 9 0 
4 14 25 12 23 19 7 6 8 
5 19 19 8 0 23 25 0 9 
6 22 0 2 21 24 15 13 8 
7 24 20 17 20 20 25 21 9 
8 18 16 24 23 25 10 21 14 

  9 23 25 15 25 22 14 22 18 
  10 25 26 23 18 26 21 20 17 

Total Number of Live 
Neonates in First 3 

Broods or Less 

  
217 186 158 162 214 162 153 93 

% Effect (+ or -)   0.0 -14.3 -27.2 -25.3 -1.4 -25.3 -29.5 -57.1 

Mean Number of Live 
Neonates in First 3 

Broods or Less 

  
21.7 18.6 15.8 16.2 21.4 16.2 15.3 9.3 

SD   3.6 7.6 7.1 8.9 4.4 6.9 7.9 5.7 
 SD = Standard Deviation 

Method of Analysis 
  
 LC50 and IC25: 
 

Tidepool Scientific Software. ©2019. Comprehensive Environmental Toxicity 
Information System – CETIS v1.9.6.7. 

Page 4 of 5 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032243 Sources:  SED2DIS L2734791-2  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
3-Brood LC50 
(Confidence Interval)2 

 
>100% Volume 
(Not Applicable) 

 

 
No dose response 

Reproduction 
3-Brood IC25 
(Confidence Interval)2 

 
10.58% Volume 

(N/A; 45.47% Volume) 

 
No nonlinear regression models fit 

Linear Interpolation (ICPIN) 
 

 1 - Results relate only to the sample tested.     
 2 - Empirical 95% Confidence Interval  
  
   
 
 

 

 

 

3-Brood Reference Toxicant Results 

 
Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Phenol 

Date Test Initiated: 22-Sep-2022 Reference Batch #: P2213 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

3-Brood LC50 (95% Confidence Limits):  8.25 mg/L ( 7.23 mg/L; 9.41 mg/L) 

Historic Geometric Mean LC50: 6.80 mg/L ( 4.17 mg/L; 11.10 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 

 

Page 5 of 5 

Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:       None 
 
Any Transformation of Data Required:   No 



CERIODAPHNIA DUBIA BIOASSAY SUMMARY SHEET

crient; ki-J - Thu tto(t

IbaI
sample Nane: SEOL DIS

pta

8+9orco9Lz qJ

0

Controls

Gonditions for Test Valid itv

Control Mortality is< 20%:

> 6 Controls Produced > 3 Broods:

An Average of > 15 Neonates Produced per
Surviving Females in the Controls:

Summarv of Test Results

Pre-aeration Yq Reason

Acceptabl Not Accept aorc, Al-T Neonates

Duration <b min Days: 0 hs

?,2

cceptable

Sample #:

Not Acceptable

Not Acceptable

b o/o

I ?

= Results relate only to sample tested
= Estimated uncertainty2

Are there any outliers present: Yes /

Concentration(s) & Rep(s):

G,

Analysis Completed: lnitials 6/ o","

Results Verified: lnitials A-O Date

lq x0

ol I ILffi
Y:\Masters\MASTERS BINDER\Ceriodaphnia dubia\Ceriodaphnia dubia Bioassay Summary sheet r"r ,€fg{-{a

REPRODUCTION

3-brood lC25

95% Confidence lnterva12

SURVIVAL

3-brood LC50

95% Confidence lnterval2

ENDPOINT

kl.St % Volume

w I h', qs ,LtT % Volume

/Oo % Volume

tf lk
% Volume

RESULTl

lVo fnlhU lnLoLr 4/af tut v
Lho"Wt ' l/r'k/4 l4't
lC? Ifr - ,L,'n'u '[h/ uVth

Ao ohtu rre)7ohtc

METHOD OF CALCULATION

.2.doc



: nodaphnra dubta lnitial , Before Preoaration and Use in Toxicitv Tes

Goncentration:100% Samp le Name: L2f,3+-lq \ -Z / SED 2 Dr: Sample #: 6-?30.co3 22+3;

Day Date

1c))')

lnitial Measurements Meters / Probes
Used Pre-aeration

Pail
Sub-

Sampled

o
(E

Temp
("c)

pH D.O.
(mg/L)

Gond
(pmhos)

o
o

I
CL

!i
tr
o

C)

yes/no Rate
(bubbles/min)

Duration
(min)

0 30 -oq zt.3 B3 tD. q 5tt Llq rsleb slu
:10s s100 <20 1 5o

1 oI.tc\ 21. o 83 n.3 SLL 6lq ,elw s(s 4LT <1 00 <20 1 5o

2 oz.ro Lf.t- 8.3 tD. ? sB ( clq (z/CI sla
tt ci s100 <20 1 So

3 03 (o L1.s 8r io. q tBo btq tr/rc sla Yl5 s100 <20 2 So

4 o+. to tr.L.l V.t iD,g - ,t'z b03
t" lq t>/K s(c

"rrLS
<1 00 <20 2 s

5 c)5.rO L+b e'L io'1 bo4 bl,, Elsq ulL
Veg

s100 <20 3

6
OCo. tO s100 <2Q 3

7 ot. ro s1 00 <2Q 3

I 08. rO <100 <2Q 3

Answer the following questions regarding sample treatment and test procedure:
Was sample filtered or settled and decanted? Ves/(fl lf yes, state mesh size:

Was sample pH or hardness adjusted? Yesllh? lf yes, describe further:

YesiruO

ffi),*o
X,@

Yesr@

Were alternate concentrations or dilution series used?

Was test fed 100p1 of YCT and 100p1 of P. subcapitata daily?

Were there any other method variations, deviations, or exclusions
from method?

Was there anything unusual about the test, any problems
encountered, or any remedial measures taken?

lf yes, describe further:

lf no, describe further:

lf yes, describe further:

lf yes, describe further:

Y:\Masters\MASTERS BINDER\5. Ceriodaphnia dubia\Ceriodaphnia dubia lnitial Measurements July
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Concentratir

ceriodaphnia dubia 3-Brood survi',al and Reproduction Toxicity Test

Sam Name: #:

lnitial Variables Meter/Probe

(s
o

') (',)'>

Date

oc pH
D.O

(ms/L)
Cond

(umhos) D.O. / oC pH Cond

!
G
.E

0 ?o.oq L<1 8+ tq +zt bl, tzl* ul.u
Yr

1 Or.ro L1,q 8.-{ oI Llji 115
'31r< '/a "9o

2 r)) tO -t1)-b 6'> 1.b { qt^ 6
b6

l, )6 v
3 O=,io 25"+ 8-s -1. a r+q q n,+ I 3/ *x. "16 vI
4 o+. ro x'8 8-< 1.1 4sD ,rbl tqqq 'lL VP
5 05 10 NS.L 1'3 7.9, tfsa ak ,ih8 'lt W
6 0G to
7 Ct.to

Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.o. / oc pH

I(!

z3.t g.o u.? L/q tz/(g So

Zf "t -7.q 6.o L/q tsrct to

Lq.o 8.3 -7 .5 /qCo t5 /BB FT
LY.z sLl 7.1 al+ tofe< (.f

w,+ 1 + 1) 6h (9,fA t(IJ

2_3^b 8.3 1"6 Co l+ r3 /gt Fr

Neonates Per Replicate % Mortality / day
oo

lCr)2

Date
1t 2o 36 4o 5c b 7 I, 9, 10,

Total
Vial

Running
Total

otlo

Atypical/
day

o
(s Recheck

for neos
= initials

0 30.oq
1 oi.ro C) r) o U cf c) cl el c) c) c) O <l f-

2 O).ro D o D O e O o c> O c> 0 \
L) o 5c) c.J

3 03.ro { ,l /)1/ ,l o 3 ,l Y 4 3o o /q- /a
4 O+. tO a o o o o o O O c C c C2 e U
5 05. tc) tu 1,o A L q q K 6 L lo *L o (), a
6 OfD- iO IL lo II I L l3 r3 K tI, tl lo( o -20 0
7 or.(o
I 6?. to

Total
Neonates lL" Lq L\ lq l1 LL tt1 It L) LS Lt7 Notes: * = z 4th brood (not counted)

BINDER\5. phnia dubia\Ceriodaph ubia 3-Brood Survival and Reproduction Toxicity Test July



Concentratiu \/
ceriodaphnia dubia 3-Brood gsryirraI and Reproduction Toxicity Test

Name: Sam #:

lnitial Variables Meter/Probe

(!
o

') ("))

Date

"c pH
D.O.

(ms/L)
Gond

(umhos) D.O. /'C pH Cond

o
G

c

0 ?o"o9 2Lt.g 8.V 1.b +Lq
nl+ t9 6gI slL w

1 Or.ro 29.3
lo

BZq 7.8 q31 blv '3/(t ilL $c
2 C)) lO 2-l.o u3,4 1 f q 3b 6

\
t3

66 / g
3 03.io 25'o a.5 -l_q 4r{ 3 6 tq t3/g 

R
s/6 et

4 o+. to 1+. q $v 11 u49 bl+ ,2/q, '5I LP
5 05. 10 ,+& 8-e -7-L +e ,lr 13lgz 'lt ILP
6 0G.to
7 O?.to

Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.o. / oc pH

I
(u

=

z3b B.\ 1.2 L /,-t t316 $o

zf.\ "7q 5.8 6/,/ tE /(€ 5o

23.1 6.2- 73 I t-1Q r3 It-6 H
24-l 8V 7q 7+ rzfw L?
t 1,T 1-6 7t 6tq t?16l e

23,6 9.3 -1 "-1 Co tL+ '3igg ET

Neonates Per Replicate % Mortality / day
(!
o

)h)')

Date
1 2 3 4 5 6 7 I 9 10

Total
Vial

Running
Total

otlo

Atypical/
day

I
(s Recheck

for neos
= initials

0 30.o1
1 oi.ro O c) O o c) c) C) C) cl o c-\ o c) :-
2 O).ro L] O o c) b o o o c,) c) o C) c) =6. >
3 03.ro b 5 ,- 3 o o ?- 2 I LZ o lq<-v rk
4 O+. tO c o o o o Flg o O o o O c a Fz
5 05. rc) ut ul ? g o K I to lo ?c IJ V I
6 OfD- iO lo o

6 il ts o IL t t3 IL qY o t9 o
7 o-t . (o

8 6?. to ttL
Total

Neonates it L\ t5 L< t1 o 'l^) It L5 LL hE Notes: " = > 4th brood (not counted)
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Concentratiu

Ceriodaphnia dubia 3-Brood Survi.,aland Reproduction Toxicity Test

Sam Name: Sam #:

lnitial Variables Meter/Probe

.Uo

2ao')

Date

"c pH
D.O.

(ms/L)
Cond

(umhos) D.O. /'C pH Cond

o
(!

0 ?o"o9
1 Or.ro
2 c)) lo
3 O3.io
4 o+. ro
5 (j5. 10

6 oG to
7 Ol.to

Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.O. / oC pH

o
(!

Neonates Per Replicate % Mortality / day
(lt
o

)Cr)')

Date
1 2 a 4 5 6 7 8 9 10

Total
Vial

Running
Total

ot

Atypical/
day

o
r! Recheck

for neos
= initials

0 30.o9
1 oi.to r) C) C) o O () cl C) CJ d O O c) \--
2 O).ro o D c o D O c) c) c) c) o c-) C) 5o
3 03. ro q o o q 3 o o ,/ t q L+ o (q. pe
4 o+. ro o o O o o I 0 o o o O (i r7vl
5 05. tc) 01 8 ?r e O ? ? L + 6l o t @
6 OCD. iO l1 t L 0 o to t3 8 IL 61 o A- ,6
7 or.(o
I 6?. to

Total
Neonates L' Lo )q It- 8 r+L L\ rt ^n,L>

lst Notes: " = > 4th brood (not counted)
Ceriodaphnia dubia\Ceriodaphnia dubia Survival and Reproduction Toxicity July .doc



Concentratiu

ceriodaphnia dubia 3-Brood survi',al and Reproduction Toxicity Test

vlv Sam le Name Sam #:

lnitial Variables Meter/Probe

oo

t6))

Date

oc pH
D.O.

(mslL)
Cond

(umhos) D.O. / "C pH Cond

o
(u

0 ?c-oq
1

Ol . ro
2 r)) lO

3 03.io
4 c+. to
5 05. /o
6 oG.to
7 Cn "to

Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.O. / oC pH

o
aU

Neonates Per Replicate % Mortality / day
oo Date

)6)2 1 2 3 4 5 b 7 I 9 10
Total

Vial
Running

Total

ot

Atypical/
day

o
(s Recheck

for neos
= initials

0 30.o9
1 ot.ro o c1 c) c) .) Cf c) C) c) cl C.J o c-)
2 Ol .rn o o D D o o o c> o o c c-) c.) fd
3 03. ro o O O lo C) o c o o o lc fr e 6
4 o+. {o D 5 I o o q C ( + + u5 c o /&
5 C5.ro to tQ- t9 o 0 I L ( o g o o o
b Of.. iO o c o o o IL lo tl l0 ll 5q o v I
7 o-l.(o
8 6?. to

Total
Neonates

1 rb l\ L\ o LI LO L\ Lq Ir I (t- Notes: * = z 4th brood (not counted)
Y:\Masters\MASTERS Ceriodaphnia dubia 3-Brood Survival and Reproduction Toxicity Test Ju



Concentratiu vl/
ceriodaphnia dubia 3-Brood survi.,al and Reproduction Toxicity Test

S Name: Sa #:

lnitial Variables Meter/Probe

(s
o

)cD?

Date

oc pH
D.O.

(mg/L)
Cond

(umhos) D.O. / oC pH Cond

o
G

0 ?o,oq Lr"fi xa fl,,1"b 4zz hlr 'jkt tlq- w
1 Or.ro L{.2 8"s 1.q tlqt L /,i rslw {iL So

2 n) to 9; (2
o' 1.( +v6 6 t)

A)b 56 \6
3 03.io 2+.q r.5 '-1 .R Lt"t o 6r+ r3 /tx st 

c,., Fr
4 o+. to 2vs 8+ 1.6 +98

tl+ tJJe.q 'lt lq
5 05. 10 L+.F 9-+ 1-1 4(q bl+ b glr 'l+ w
6 0G.lo
7 cr? .ro

Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.o. / oc pH

!
(u

L3. L I 1,2 L/rl t3/e So

(,).\ 7o t"o L /q t?/(g So

21 .O <.2 -7. 
r t+b i 5/68 6

LA.q 8L 1-l A/* ufsa lzp
(q,+ 1.x 7"t 6(1 br'g €

73 -6 g.z ?.3 t46 'S/rE ET

Neonates Per Replicate % Mortality / day
(,
o

)n)2
Date

1 2 3 4 5 6 7 I 9 10
Total

Vial
Running

Total

Yo

Atypical/
day

o
(u Recheck

for neos
= initials

0 30.o?
1 oi.ro C) o c) o c) c) C) CJ c-) CJ q_) q) c) Y--

2 O>.ra D b c O c) c) c) c.) o v C) c) Sc)
3 03.ro o 2 € o v + 4 5 1+r 4 t4-93 o k
4 O+.lO o 0 q c o c ( c o t9 o i( 0
5 C5.ro 3 + K + 5 + L O 8 q co O U d
6 OfD. iO q ? t3 ( It, lg lo IL q l3 {0x \2 LZ ()
7 ot.(o
8 6?. ro

Total
Neonates t\ IG 1L /q L' Lq Lo

n t-'L\ ^4LL LL )I\ Notes: * = > 4th brood (not counted)
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ceriodaphnia dubia 3-Brood survival and Reproduction Toxicity Test

Concentratiu \.\\ t( Name Sam #:

lnitial Variables Meter/Probe

(!
o

)c))

Date

oc pH
D.O.

(ms/L)
Cond

(umhos) D.O. /"C pH Cond

o
(u

0 ?o-oq
1

Ol . ro
2 r)) lO

3 03.io
4 o+. ro
5 05. 10

5 0G.to
7 0j.to

Final Variables Meter/Probe

oc pH D.O.
(m9/L)

D.O. / oC pH

o
(!

=c

Neonates Per Replicate % Mortality / day
oo Date

)i)? 1 2 3 4 5 6 7 I I 10
Total

Vial
Running

Total

ot

Atypical/
day

o
(E

Recheck
for neos
= initials

0 30.o9
1 oi.to O C) a\ o O c-) c) C) CJ O C] (f cJ >_
2 Ol .ro o D o o c5 a C) o c) c) o C) CJ sa

3 03.ro o 3 q 3 I I 4 o 2 { LT o ,a k
4 O+.fO rl o c C o o o o c O q c U dJ

5 05. r(\ q n o Lt
'q a + 9 -rr \ L q c 6 d

6 OfD- iO lo lo L o IL 5 tg o ( ll 7L D @ 5
7 ot.(o
I 6?. to

Total
Neonates r1 ln L a t( 6 L' lo lL{ L\ ftt- Notes: * 

= > 4th brood (not counted)
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Ceriodaphnia dubia 3-Brood Survi',al and Reproduction Toxicity Test

Concentratiu 33 33'/ . ,/ Sam le Name: Sa #:

lnitial Variables Meter/Probe

aUo

?Ct))

Date

"c pH
D.O.

(mg/L)
Gond

(umhos) D.O. / oC pH Cond

I
G

0 ?o-oQ

1 Ol.ro
2 r)) lO

3 O3.io
4 o+. to
5 05 lo
6 0G.ro
7 0l.to

Final Variables Meter/Probe

oc pH D.O.
(m9/L)

D.O. / "C pH

!(!

Neonates Per Replicate % Mortality / day
nto

1^l)'7

Date
1 2 3 4 5 b 7 I 9 10

Total
Vial

Running
Total

ot
TO

Atypical/
day

o
(! Recheck

for neos
= initials

0 30.o1
1 oi.ro (\ C) tr C) c) c) o o d C] CJ r) c.)
2 O).ro D a o o o c D b o c) o o e) Ss

3 03. ro 4 I o j ,,3t o 2 4 3 2 fq 5 ID o 9. ,9.
4 o+. to o o q j c o c o o + lo 6 L
5 05. ro ? a o o L q 6 ? q l'47 lo 6 a
b Of^. iO IL lo 9 o + lo rl IL 19 t0 1o U (!
7 o-l.(o
I A* ro

Total
Neonates LY l{ q 6 o t9 LI U LL )^? $L Notes: * = > 4th brood (not counted)

Ceriodaphnia dubia\Ceriodaphn 3-Brood Survival and Toxicity Test July



,tlv
ceriodaphnia dubia 3-Brood Ssryirral and Reproduction Toxicity Test

Sam Name:Concentrati" o Sam #:

lnitial Variables Meter/Probe

(s
o

lao)

Date

"c pH
D.O.

(ms/L)
Cond

(umhos) D.O. / oC pH Cond

I
o
=c

0 ?o o9 2+e g-a s-+ 5./L hlv 'n lr*
*lL

T-r
1 ol .ro 7f.z 3I q.u 58,l blq tr/(? 4L sb
2 n) ro L5.o g"e @.< j y,l ()

v t9 as I I /
3 03.io 2q.r r.3 Lo 5a2: br+ ls/oo 5/b Er
4 o+. ro 2*s 8-z 1,o s1s bl*

'el*t
sIt ILP

5 05 /o wL Ss- 81 btt nk
'3lss

*lt
W

6 oG ro
7

Cr? "ro

Final Variables Meter/Probe

oc pH D.O.
(ms/L)

D.O. / oC pH

o
(0

=tr

L3,1 9"3 1,2 L/"t t3/W 5c
7K, L 8"r L-< L/q 17/ 

r< fo

7q.o a-5 -7. + /+Co /8Ar3 trl

zLL.u g-5 1+ b/v a/sz Lr
q8 6.L ?.r{ at4 0tzE ul
2'3"(o 8.5 1.A (o (+ r3 188 ET

Neonates Per Replicate % Mortality / day
oo Date

)i)')
1 2 3 4 5 6 7 I 9 10

Total
Vial

Running
Total

otlo

Atypical/
day

o
(E

Recheck
for neos
= initials

0 30.o9
1 ot.ro c_) r) c) c) c) cJ O c) c) d O (_) c)
2 O).rn o o An^J c) c) o d c) O o o 3 lo o sd
3 03. ro o 2 3 ,l o o 2 3 tE (o h. FE
4 o+. to C c o o o .)

) c ? K IN )o V 6
5 05. ro C 5 o I L + o o iL to -4U 'l'

6 Of.. lO 3 L { ?* L L, + 1 6 q\ ID o dt.

7 o-t . (o

I (\* ro
Total

Neonates b ? o t q t 0l Ir{ it rt ol9 Notes: n = > 4th brood (not counted)
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Sample lnformation
Client AS fn.'ncier Ro.v
Samp le # 6130. oO3 LL4i I

Jate/Time Received L9 /oq /LZ - IIOO
Sample Type
100% Hardness

Test lnformation

h10+ LZ13+"?qr
Ceriodaphnia duhia Neonate Origin

Samp leName Lz-?3Lt-lql-Z/SED Z DrS
Date/Time Collected Lgloq nzb3to Person Sampling N/ A
Arrival Temp ('C) t+.O *C

Sample Description cteor. I ich'rt- vetlOu)..Jr

Date Test Started ?O/6q / 2" ln'.so (1cTest Started By Template Used for

Randomization TZDilution Water Batch Number Co z1aSl

Individual Culture Health Data

Control Hardness t?-C

Culture LD. (e.9., Wed Row 4)
Average # neos in previous 7 days (must be >15)_

(total neos for 7 days prior of viable moms/# viable moms)

Date Culture Started
% mortality in previous 7 days (must be s20%) _
Average # neos in 1" 3 broods (must be > 15)_

Culture l.D. (e.9., Wed Row4)
Average # neos in previous 7 days (must be >15)_

(iotal neos for 7 days prior of viable moms/# viable moms)

Date Culture Started
% mortality in previous 7 days (must be <20%) _
Average # neos in 1" 3 broods (must be > 15) _

Date Culture Started
% mortality in previous 7 days (must be <20%) _
Average # neos in 1" 3 broods (must be > 15) _

Culture l.D. (e.9., Wed Row 4)
Average # neos in previous 7 days (must be >15) _

(total neos for 7 days prior of viable moms/# viable moms)

Mean Brood Organism Mortality for previous 7 days O (add up % mortality for all cultures used / # cultures used)
Mean Number of Young Produced within first 3 broods tn.b (avg # '1"t 3 broods for all cultures used / # cultures used)
Mean Number of Young Produced in previous 7 days 3"t .o(avg # neos in prev 7 days for all cultures used / # cultures used)
ls there any unusual appearance, behavior, or treatment of test organisms, before their use in the test? Yes /@ (circle one)
Test lnitiation

Date Culture Started kffq.t, Culture l.D. (e.9., Wed Row4) uteD Kon L
% mortality in previous 7 days (must be <20%) o
Average # neos in 1" 3 broods (must be > 15) rf

Average # neos in previous 7 days (must be >15) i8,6
(total neos for 7 days prior of viable moms/# viable moms)

Date Culture Started 
ort'ffi.r

Culture l.D. (e.9., Wed Row 4) t^tgp Ro"ta
% mortality in previous 7 days (must be =20%) 

o
Average # neos in 1-'3 broods (must be > 15) L.l,?

Average # neos in previous 7 days (must be >15) i1..1
(total neos for 7 days prior of viable moms/# viable moms)

f.8
?.?
1.{
?j

qJ?. \
U6.to

Brood Organism
(eg. Wa.6)

Y/N
Y/N
Y/N
Y/N
rry N

Drru

/N
CD/ N

0/l t't

0/l tt
Dl t't

) B neonates in
current brood

Y/N
Y/N
Y/N
Y/N

C2ltrt

9ltt
0ltt
(9lt't
@l t't

V/ r,t

@tr't

> 3'd brood

rs

to

l3
to
17,

t5
l.l

# neonates in 3'o/4'n
brood

1to
I
?
6
9.5
z3

I

Test columns filled

FIL
PK
Klc
FK

Ft<

k_
lcQ

lnitials

lo

BINDER\5. Ceriodaphnia dubia\CD Neonate Origin 18 Rl .2.doc



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

METHOD:  Environment Canada “Biological Test Method: Growth Inhibition Test Using a 
Freshwater Alga”, Second Edition, Environmental Protection Series, Ottawa, ON. Report EPS 
1/RM/25, March 2007.  Nautilus Test Method PS-GI-R1.14. 

 
Test Material 
 

Client Name/Location:   ALS Environmental, Thunder Bay, ON 
 
Sample #: 
 

8730-0032243 Sample Name: SED2DIS 
L2734791-2  

Sample Method: 
 

Grab Collected by: Not available 

Date/Time Collected: 
 

September 28, 2022; 
08:10 

Arrival Temp.: 14.0°C 

Date/Time Received: 
 

September 29, 2022; 
11:00 

Sample Description: Clear, light yellow 

Sample Point Description:    Other 
 

Sample Type: Effluent 

Transportation: 
 

Road  

Storage: 
 

None 

Container: 
 

Polyethylene pails lined with polyethylene bags 

 
Test Organisms 
 

Species (Strain #): 
 

Raphidocelis subcapitata (CPCC # 37) 

Source: 
 

Nautilus Plant Culture Unit (from CPCC) 

Culture Temp.: 
 

24 ± 2 °C 

Test Culture Number: 
 

G7(l)c 

Culture Age at Test Start: 
 

7 days old 

Cell Density in the Microplate Wells at the Start of the Test:     10,795.45 cells/ml   

Page 1 of 5 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032243 Sample Name: SED2DIS L2734791-2  
 

Test Conditions 
 

Date/Time Test Start: 
 

September 30, 2022; 
10:05 

T=0 Control pH: 6.8 

Date/Time Test End: 
 

October 3, 2022; 
09:30 - 12:45 

T=72 Control pH: 6.8 

Sample pH Before Dilution: 
 

8.3 pH Adjustment: None  

Test Duration: 
 

72 hours   

Mean Test Temperature (±Standard Deviation): 
 

25.4 (±0.1)°C 

Pre-Aeration of Sample: 
 

None  

Procedure for Sample 
Filtration: 
 

50-ml subsample filtered through preconditioned 0.45-
ųm pore diameter membrane 

Type and Source of Control/Dilution Water:  Millipore 
 
Type and Quantity of Chemicals Added to Control/Dilution Water:  None 
 
Metal Mining Effluent Nutrient Spike Used:  Yes 
 
Type and Quantity of 
Chemicals Added to Each 
Well as Nutrient Spike: 

Macronutrient 
NaNO3 
MgCl2 6H2O 
CaCl2 2H2O 
MgSO4 7H2O 
K2HPO4 
NaHCO3 

mg/l 
15.94  
6.25 
2.76 
9.19 
0.65 
9.38 

Micronutrient 
H3BO3 
MnCl2 4H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 
Na2MoO4 2H2O 
FeCl3 6H2O 
Na2EDTA 2H2O 

ųg/l 
115.95 
259.76 
2.05 
0.89 
0.008 
4.54 
100 
46.9 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032243 Sample Name: SED2DIS L2734791-2  

 
Test Conditions - continued 
 

Enumeration Technique: 
 

Neubauer Haemacytometer 

Test Vessel: 
 

96-Well U-bottomed Polystyrene Microplate 

Concentration of Test 
Solutions: 
 

90.91%; 30.30%; 10.10%; 3.37%; 1.12%; 0.374%; 0.125%; 
0.042%; 0.014%; 0.005%; control 

# Replicates/Concentration: 4 reps started; 3 reps counted of test solutions 
10 control reps started, 2 used for pH measurement 

 
Design if Specialized Procedure:                       Not applicable 

Method Deviations or Unusual Occurrences:   None 
 

 
Conditions for Test Validity 
 

Algal cells in the controls increase by a factor of >16 times: 
 

Acceptable (21.6 times) 

pH in controls did not vary by more than 1.5 units: 
 

Acceptable (0 units) 

C V for cell yields is < 20% within the control wells: 
 

Acceptable (16.1%) 

No inhibitory trend detected across the control wells: 
 

Acceptable (no significant trend) 

Test Results 
 

Control 72-Hour Growth Data - Cell Yield1 (cells/ml) 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Mean CV2 

199,205 264,205 211,705 211,705 234,205 296,705 256,705 186,705 232,642 16.1 

 1 Cell yield = measured algal cell concentration - initial algal cell concentration 
 2 CV = Coefficient of Variation = (100 x standard deviation / mean) 
 

Page 3 of 5 



                                                

 
 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032243 Sample Name: SED2DIS L2734791-2  
 

Test Results - continued 
 

Test Concentrations 72-Hour Growth Data - Cell Yield1 (cells/ml) 

REP Concentration 

 90.91% 30.30% 10.10% 3.37% 1.12% 

1 769,205 1,189,205 1,034,205 201,705 196,705 

2 981,705 1,174,205 1,129,205 211,705 191,705 

3 1,094,205 1,296,705 1,074,205 169,205 194,205 

Mean Cell Yield 948,371 1,220,038 1,079,205 194,205 194,205 

Coefficient Variation2 17 5 4 11 1 
REP Concentration 

 0.374% 0.125% 0.042% 0.014% 0.005% 

1 181,705 201,705    

2 191,705 199,205    

3 181,705 196,705    

Mean Cell Yield 185,038 199,205    

Coefficient Variation2 3 1    
 1      Cell yield = measured algal cell concentration - initial algal cell concentration  
 2      Coefficient of Variation = (100 x standard deviation / mean) 

Mean cell yield for concentrations with significant growth stimulation are shaded.  Growth stimulation is 
determined by statistical comparison with control cell yield by pairwise comparison using Dunnett’s Test. 

 
Statistical Analysis 
 

Statistic Result1 Method of Calculation 
IC25 (95% CI)2 for Cell Yield >90.91% Volume 

(Not applicable) 
Linear Interpolation (ICPIN) 

No nonlinear regression models fit 
Test for Trend in Controls no trend Mann-Kendall 

1 - Results relate only to the sample tested.  
2 - Empirical 95% Confidence Interval for the Bootstrap Estimate 
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032243 Sample Name:  SED2DIS L2734791-2  

Method of Analysis 
 

IC25 and Pairwise Comparison: Tidepool Scientific Software, 2001-2007 
Comprehensive Environmental Toxicity, 
Information System - CETIS v1.8.1.2. 
 

Mann-Kendall: “Selenastrum Trend Test 2” Excel Program by  
B. Zadlijk 

 
Weighting Techniques Applied to the Data:   None  
  
Outliers and Justification for Their Removal:   Yes, Grubb’s test indicated an outlier 
(90.91% v/v concentration; rep. 1).  No reason to remove it.  Statistics include all data. 
 
Statistic Transformation of Data that Was Required:   None 
 

Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:       Yes 

Test Method Deviation:    None 

Reference Chemical: Phenol        P2213 Date Test Initiated: 26-Sep-2022 

Method of Analysis: Linear Interpolation (ICPIN) Algae Lot #: G6(l)b 

72-hour IC25 (95% Confidence Limits): 52.47 mg/L (45.83 mg/L; 60.40 mg/L) 

Historic Geometric Mean IC25: 54.33 mg/L (26.16 mg/L; 112.84 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations)  
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Client

Nautilus Environmental Company lnc.
Raphidocefis subcapitata (aka Pseudokirchneriella subcapitata)

72-Hour Growth lnhibition Test
Summary Sheet

le Name rwz Dts e# {tgo rco} z?.QgWL9^ Ttrtu,roQ, samp

--%-
Sampl

@"/Not accep tabte ll '6 (times)

Conditions for Test Validitv

Cell increase for control is >16

CV among controls < 20

Result of Mann-Kendall test for trend

ot acceptable

Accepta bl acceptable

Test Orqanisms

Concentration of lnoculum Algae and Nutrient spike

Used o

Algae on

Used: Yes/No

Cell density in the microplate wellsat the start of the test

Acce 16(

ho lrt-ol

iltW (cells/mL)

(Circle one)

(cells/mL)

(Circle one)

t0 1q5 . 4S (cerrs/m L)

6 tt lo 12

o\ \l ?a
Analysis Completed

Results Verified:

lnitials

lnitials 6.0

Date

Date

Y:\Masters\MASTERS BINDER\15. Raphidocelis subcapitata\Raphidocelis subcapitata Bioassay Summary Sheet R

'\&br'*
2022,docx



0Date/Time Collected: LE '1,L t't
Collection Method

Sample #: {\VO-OI 1"2L \3

Transportation hn lh q;L

Date/Time Received: Z

Collection Point Description: 0W

0? 2L llr*
Arrival Temp.: (meter/probe) a"c( €l )

Collected By: ll /4
Sample Name Dt

ClientName/Location: ftL.S t4d/./ b 7

Storaoe: la *'lsl

n Other:
Sample Type:

Sample Description

Effluent n Chemical

Nautilus Environmental Company lnc,

Raphidoce/ls sube apitata (aka Pseuel oki re h n e ri el I a s u b e aP itata)
72-Hour Growth lnh ibition Test

Page 1 of 2

Te Material

Notes

^ For reference test, record pH

Notes:
top concentration before use r series dilutions

72

Health Criteria

Culture Age at Siart of Test

Source

Species (clone #)

lnitial if Objective is Met

Axenic culture? YF$No (Circle one)

Any unusual appearance or
in test?

known-aoe culture, before its use
Yes/N Circle one

f Ouyr old (must be 3 to 7 daYs old)

Nautilus Plant Culture Unit (from CPCC), Test Culture # & ? tl.)c
Raphidocelis subcapitata, U of W Clone # CPCC 37

DU

-t-o
a
a

Type of nutrient spike
(Circle one)

,?
pH of raw sample
after filtration

lnitialLi hts ON

/+ plate rotation (lnitial)

pH adjustment:

Start: 0:Date / Time T
Started B

AM
AM b

PM
PM

D 1

Regular (For references and non-mining test)
NUT Lot # '-

pH of well DO at T=0 h 6.t

AM
AM

t End . lo. 1"LDate / Time T
Finished B

PM

PM
Da 2

Min max Temps for Days 0 to 3 (Mean Temp t Standard Deviation) I'q . lo

Metal mining
N';; L;;# " Nu-f 2Lo 3

pH of well D7 alT=72 h 6,t

Procedure for Sample Filtration: Through Preconditioned 0.45 pm membrane

Anything unusual about the test? Yes/@
Any problems encouniered? Yes/t$d

Any remedial measures taken? Ye

Were there any ot r method variations or deviatio
s/r@from methods? Ye
NS lf yes, describe further,

Growth

Condensation

y:\lvlasters\ivlAsTERs BINDER\15. Rapliiclocelis Subcapitata\Raphidocelis SubcapitataTestBench Sheet Rl.0 :qrl$br:ou:.noc



Nautilus Environmental Company lne.
Ra p lz i d o eelr's subea p itata ( a ka Pse u do ki rc h n e ri e ! I a s u b e ap itata)

72-Hour Growth lnhibition Test
Pa I 2

Sample # rco'1,q9 Sample Name: leQZ ptt
Da

7Z-hour lC25
(e5 )3

Method of Analysis

Reference Chemical
Batch #

eu,
.x9 i

t'tS 1o

h?
[0.

,fl^A',h
f

hQA
tl

tt lrl r

f zr3
Phenol

Hisioric Geometric
Mean lC25
(e5%

Algae Lot #

Date test started

t6 lr
9k .v u)

tt7 dt

G 6lu 4

I 
otl Lz2r

Witiiams' .q6**iF)
M u I ti p te c o mFEilS-o n Tes t

Initial gI
(0 l0l

these conce
ly
nt

rowth stimu laiion

No statistica lly significant growth stimulation

No growth stimulation in test. Analysis not completed

gD ql

Test for Statistically Significant
Growth Stimulation

significant g
rations;

\o. ToL

Grubbs' Test for Residual
Ouflier

./-
lnitial A

Test for Ouiliers

No Outliers Present

lf ouiliers present, indicate Con centration/Rep

9o q|f (T I

outliers
For cell ield

lf calculated

72-hour lC25
(95% C.l.)3

% vlv

7Z-hour lC25
(95% C t.)3

o/o vlv )Qo qt'/ (il/q
For cell

Statistic Resultl

lrtln/
wt"/4
,lr't't'r^u

Itnodill
0 lrtotntt

UI eth od of c a lc u atio n

1)Results relate only to the sample tested.

;l [ffi?"a1 ??tl[ffi$,i.T: 
o 2001-2007' comprehensive Environmentai roxicity rnrormarion system - cEls v. 1 .e.6.7

Weighting techniques applied to the daia?

Any outliers and justification for their removal?
Y:\Masters\ivlASTERS BINDER\15, Raphidoceris Subcapitata\Raphidocelis S';ffi; Test Bench Sheet R 1.0 ,E6"-rt Doc



Nautilus Environmental Company Inc.
Rap h id o c el is s ub c apitat a (uka ps uecl o k ir clt n e r i e I I a s u b crrp it nt a)

7?-khaur Gnowth Inhibition Test_ Continued
72-Fnour Quantitative Observations of, Controls

Sample Name: frO L D tS Sanipre Nunrber: tTb pJ g ZLq t Date Test Start: 30 . 01 ?,L

It81$)

Cell cor-rnt per

0. I pLl or
0-004 pLI \Neil tA W well # W werr+ DH wert# Df Well# n w"tt # )9 DloWell# wen# Dlt

L\ gt zl 2o 2L 3t T-LI It
z

2_11 /? 1.
LL r9 7c 2[ 3o Zo

]
/T e( LL L1 hr a45L t+ Z8

4 tg ?.1 7'o L1 t1 g\ LI Ll
5

Initials q e 6 a e 4c 6 o
Cell increase fbr controls : 2t 6 Controls are invalid if cell increase is < I6

Coefficient of variation arno t6 (ng controls: are invalid if coefficient of variation is > 20Controls
Result of Mann-l(endall test f-or trend = lto Ytn.l- ItCon aIeh-ols nvali d ereth S c trend detected eth Mann-Kendalby test

r

Y:\Masters\MASTERS BINDER\15' Raphidocelis subcapitata\Grovvth lnhibition Test Bench Sheet controls R1,0.tanuavr?.g@oc



Mann-Kendall Trend Test for Selenustrum capricornutam Growth Inhibtion Test

EPS Method 1/RM/25

Version 1.1, Nov. 2000

Pollutech EnviroQuatics

Instructions:

Results

Notes

Sample #: "8730-0032243
Client #: "8730-003

Date tested "30.09.22

Enter control data below cells labelled D2..D5 and D8..D1 1'

The test of significance is completed immediately following data entry

D2 D3 D4 D5 D8 D9 DlO D11

199205 264205 211705 211705 234205 296705 256705 186105

There is no significant trend

'o,t'
-p

The test is a two-sided alternative using a nominal alpha value of 0.05%.

Due to the discrete nature of the test statistic, the true alpha value rs 0.062%o



Page of
R ap h i r{o c e I is s u b c rep it at a (a k a Fs e ued o kirc h n e r i e I kt s w bcopitata)

Growttra Inhibition Test 72 -E{our uantitative Obscrvatio*rs o f -[est Concenfrations
Sarnple Narne; DIJ Sam ple Numbei; fl TflAqj Dut. Test srarr: o, ()9 L

qq)

Initials

5

4

3

2

0 oL 0.004

Cell count per

@

88

5

70
lorc

Well#

6

qC
Itl

lrr

wett * OL

IW

It

Well# Well #

o

velage % Inhibition (-ve
nlrmber = enlranceuient)

- 701 . (rgg

A

cient of Valiation ofCoeffi

r1
Cell Yield

Average Cell Yield
(*Standard Deviation)

qqt gTt (r tG

i00. Orc'/ ,tV AcrualTesr Corrcentr.ation; 10, qt 't. t ly
Theoretical Test Concentration :

Initials

5

4

3

2

0,1 or 0.004

Ceil count per

6

I'Jl

qq
It90

\

Well # 1

c

I 01-

Itf
ilo
It

well # C

6

l13

i0q

qE

Well# Well #

u

cement)

. 8qi

itionA

t]umber
erage %

L (t
enh

Inhi

9
an

b (

of Variation of

q

Coefficient
CellYield

Average Cell yield
(+Standard Deviatio

tol- qLo€ F
n)
q] 61

ll' I tl,, Actual Test Concentration: lo Iot'/.,,r,
Theoretical Test Concentration; il

Initials

5

4-

a)

2

Cell count per
0.1 004

a

lzt
IL

ilf
Ir?

,U", f h\

w

l(3
tL{
il
tll

Well # C}

9

te6

lr

Well # rs Well #

6
Lq qeT

Inhibi
n

A
um ber

verage %
enh allcem

lon (

ent)

cient of Var.iation of

;

Coeffi
Cell Yield

Yerage Cell yield
(:tStandard Deviation)

lLLoo L8 (r 6{ t
A

/ b ActualTest Concentr.ation
Th eoretical Test Conceniration ; 1?g 7o U:S't. , t'1'3'l.
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Page of

R.raphirlocelis subc ap it at a (a k a F s e ra r{ o lci,r c le n e r i e I l. a. s yt b crryitcato)
Growtta [nhibition -[est 72-E{our uantitative Observations of -[est Concenfratlons

Sarnple Name; 9€02 Dt-t Sarnple Number; 8?h OcSZl.q I Date Test Starr: 9O. o9 L

initials

(
-)

4

3

2

0,1 oL 0,004

Cell count per

o

LI

10

L 6

8

Well# I

6

l,o

Lq
2L

L L

lVell# K

4(-/

LL

IE
?,0

6
Well # F' Well #

c

velage % Inhibitlon (-ve
trlrmber = enlrancement)

)6 " S?'z

A

cient of Vaiiation ofCoeffi

lt
Cell Yield

Average CellYield
(:tStandar.d Dev iation)

llquoe (J 2227,0

Tlreoretical Test Concentration: , - )g, 'f 
. /, g 367 / rtnActual Test Concentr.ation

Initials

5

4

3

2

0,r or 0,004

Cell count per

o

h
1^)

IL

well# 61

1,o

LI

well # Ct

U

'lto

/[

1^,

lv"tt# F? Well#

a

verage % Inhibition (-ve
uumber = enliancement)

z'r. 
Q tt

Coefficien
Cell Yield

t of Variation of

b

Average Cell yield
(+Standald Deviation)

t8€oe8 (t elrE

Theoretical Test Concentralion : 0 .q t?'1. rtt Actual Test Concentration D. Lh'/, nL

Initials

5

4

a
J

)

Cell count per.

04

o

r1

to
t_

2

Well # bL

e

(r\
8

lro
8

well# cb

L9

I

,LL
I

Well # fc
Wel.l #

c

= enhancem

l6.Szt
n
A

um ber
verage % Inhibirion

en

(

r)

ient of Var.iation ofCoeffic
Cell Yield

Average Cell yield
(.!Standard Deviation)

tqr7ffi (t ?A1p)

Theoretical Test Concentration
I . ILZ 

'1. 
vt,,I Z t< '/. tlt Actual Test Concentr.ation
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Page of

R-ap h ido c e ! is s u b c ap it ctt o ( a k a Fs e uar{ o ki r a k n e r i e I lrs. s !,c bcapitata)
Growtna Inhibition T'est 7Z-F{o ur uantitative 0bservatiolas of T'est Concentratiores

sarnple Name; 9€02 Dtl Sarnple Number: 8?h Z>SU.ql Date Test Start: 9O. L

Initials

5

4

3

2

0.1 I oL 0.004

Cell couut per

6

LL

Lc
Lo

23

Well#

6

L

u

I

lVell# C

&

I

L3

L

?.2

werr# ([ Well #

vel'age % Inhibition (-ve
nnmber = enhancement)

lq 2,79

A

Coefficient of Variation of
Cell Yield

I

Average CellYield
(+Standard Deviation)

WW (t L{b)

TheoreticalTest Concentrariou: D . /g? ^1. 
,rlu ActualTest Corrcenrlation: D . (OS '/, uh

Initials

5

4

1)

)

Cell count per
0.1 04 Well # Well # Well # Well #

n
A

um
ver

ber
age % Inhibiti0n

enhancemen
(

0

ient of Variation ofLOeIlrc
Cell Yield

Average Cell yield
(:tStandard Deviation)

Th eoretical Test Concentration ; Actual Test Concentl.ation

Initials

5

4

3

2

0,1 or 0,004

Celi count per

Well# Well# Well# Well#

verage % Inhibition (-ve
ulrmber: enhancement)
A

Coefficient
Cell Yield

of Variation of

Average Cell Yield
(+Standar.d Deviation)

Theoretical Test Concentration : Actual Test Concentration

Y:\Masters\MASTERS BINDER\15' Raphidocelis subcapitata\Growth lnhibition Test Bench sheet Februa rt12021,fit.A.do"
\....:t'rtI



24 31 21 20 22 31 24 15

24 6 17.o 26.0 1e.0 22.o 26 0 19 9 ?9 918 36.0 / 22.0 / 29.O , 20.0 ,/ 32.0 , 27.0 / 230
'r8.0 ./ za.o / 2o.o J 21.0 / s4.o \/ 34.0 J 26.0\l ' 21.0

total cells 84 110 89 89 98 123 107 79

cells/ul 210 275 222.5 222.5 245 307.5 267 .5 197.5

cells/ml 210000 275000 222500 222500 245000 307500 267500 197500

Cell yield = measured concentration - initial algal cell concentration

Sample Name SED2 DIS Sample # 8730-0032243 Date test start 30.09.22

Calculate initial algal cell concentration
Concentration of innocculum (cells/ml) 1 18750 Use last count algae/nutrient militure or algae only

Volume of algae addition (uL) 20 Algae/nutrient militure = 20u1, algae only 1ouL

Cells added to each test well 2375 Cell yield (must be >16 times in controls)
Cells/ml in well at T=0 10795.4545 = 21.55

enter control data % inhibition summary
D2 D3 D4 D5 D8 Dg D10 D1 1 Concentrati,Average % inhibition

0.005
0.014
0.o42
o.125
0.374
1.122

10.101
30.303
90.910

Rc 232642

enter test data
nominal conc 3.704

J.JO /30.303 1.122
B6 c6 F6

10

18.0

14.373
20.462
16.522
16.522

-363.891
-424.427
-307.653

199205 264205
Mean cell yield for the control = Rc

211705 211705 234205
Standard deviation
sD 37391.2112

296705 256705 18670s
coeffi cient of variation
CV 16.072422 Must be s20

1 00.000
90 910

11.111

'18.0

25,0

20
24.0
20.o
19.0

18
20.0

total cells
cells/ul
cells/ml

Mean Yield
STD Yield
CV Yield

yield = measured concentration - initial algal cell concentration
769205
948371
1 65044

17

981705 1094205 1 1 89205
1220038

6681 8

1174205 1296705

C4
114

1 10.0
125.0
107.0

F4
118

98.0
105.0
1 13.0

B4
118

'100.0

99.0
101.0

B5
'18

26.0
20.o
21.A

22
22.O
2i.o
2i.0

F5

20.0
15.0
22.0

100
70.0
54.0
88,0

1 15.0
104.0
95.0

F2
119

87.0
1 18.0
1 18.0

82 B3
117

1 '15.0

127.O
121.0

F3

119
136.0
134.0
134.0

125.0
1 13.0

118
1 18.0

82
205

205000

OJ

207.5
207500

81

202.5
202500

418
I 045

1 045000

456
1 140

1 1 40000

434
1 085

1 085000
212.5

212500

72
180

1 80000

89
222.5

222500

312
780

780000

397
992.5

992500

442
1 105

1 1 05000

480
1200

1 200000

474
1 185

1 1 85000
1307.5

1 307500

201705
194205
22220

11

211705 '169205 1 96705
194205

2500
1

191705 1942051034205
1079205

47697
4

1129205 1074205

fot 10 1O1o/, -363 891 lor 3.367V. 16.522 fot 1.122% 16.522for 30.30301 -424.427
Average % inhibition

lfor 90.910%' -307.653

for 30.30301 424.427 fot 10.1O1o/, 363.891 for 3.367% -16.522 to( 1.122o/o -16.522
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50

0

Cc^o-""
E
€100

E150

!2oo
g
(950

booo

E350

-400

-450

0.1 37

Log concentration

0.042
0.015 0.

0.0050.374
87

16
21.0
20.o
20;0

c7 F7

81

202.5
77

192.5
1 92500

c11 F11

77
192.5

81705 191705 181705
85038

5774
J

for 0.374o/o 20/62

0

0

0

0
0
0

0
0
0

0
0

0
0
0

0
0
0

0
0
0

0
n

0

0
0
0

85
212.5

212500

84
210

21 0000

83
207.5

207500

-1 0795
-1 0795

0
U

-10795 -10795 -1 0795
-1 0795

0
0

10795 -10795201705
1 99205

2500
1

199205 196705 -1 0795
-1 0795

0
0

10795 -10795

for 0.o14o/o 104.640 for 0.005% 104.640fo( O 12504 14.373 fot 0.042ok 104.640

fot 0.374% -20.462 fot O.125oA -14.373 lor 0.0420 -104.640 fot0.O14V" -104.640 for0.005% -104.640

c\o C)l \\ a-D
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 Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON  N7V 1X4   519-339-8787 

Certificate of Analysis 

CHRONIC TOXICITY BIOASSAY REPORT 
Lemna minor 7-Day Growth Inhibition Test 

CLIENT: 
ALS Environmental, 1081 Barton Street, Thunder Bay, ON P7B 5N3 
TEST RESULTS: 

Sample 
 Name 

Sample 
Number 

Date  
Collected 

 

Date 
Received 

 

Date 
Tested 

 

Frond Number 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Dry weight 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Method 
Deviations 

SED2DIS 
L2734791-2  

8730-0032243 September 
28, 2022 

September 
29, 2022 

September 
30, 2022 

>97% Volume2 
(Not applicable) 

>97% Volume2 
(Not applicable) 

No 

1. Results relate only to the sample tested.  
2. Highest concentration tested, based on test method 

TEST PROTOCOLS: 
 

Environment Canada, “Biological Test Method: Test for Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna 
minor”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/37, Second Edition, January 2007. (Nautilus Test 
Method LM-GI-R5.14) 

REFERENCE/HEALTH DATA: 
 

Reference test conducted under the same experimental conditions with same species, clone, and test medium as test:  Yes 
Test Method Deviations:  None 

Lemna minor 

Date Reference Test Initiated:        23-Sep-2022 Reference Chemical: KCl 
Frond Increase IC25: 2.52 g/L 95% Confidence Limits: 1.83; 3.89 g/L 
Historic Geometric Mean IC25: 2.22 g/L Historic Warning Limits (± 2 Standard Deviations): 1.41; 3.49 g/L 

TEST-SPECIFIC INFORMATION: 
 
 
 
 
 
 
 
 

TEST RESULTS APPROVED BY: 
 
   

Date: November 2, 2022  Carol D’Andrea 
Laboratory Supervisor 

 

Type and Quantity of Chemicals 
Added to Control/Dilution 
Water and to Test Sample 
Before Start of Test: 

Substance 
NaNO3 
NaHCO3 
K2HPO4 
KCl 
 

mg/l 
255  
150 
10.4 
10.1 
 

Substance 
CaCl2 2H2O 
MgCl2 6H2O 
FeCl3 6H2O 
MgSO4 7H2O 

mg/l  
44.1 
121.7 
1.6 
147 

Substance 
H3BO3 
Na2MoO4 
2H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 

mg/l 
1.86 
0.0726 
0.00003 
0.00001 
0.00001 

Test Vessel Size, Shape, Material:                  300-ml cylindrical glass tumblers 
Design and Description if Specialized Procedure:                None 



Date/Time Collected -(or,8l o\ I 27 8

Transportation Ih'v I Z-t,c-U

Date/Time Received: 29
Collection Point Description: Ol.{r^/

1L ll 'oo

Collection Method

Sample # onoL1,7q\

Storage: qLU
Sample Type
\6effluent r Chemical n Other:

hSample Description

Arrival Tem perature (meter/probe) lQ.o'c ( sl )

Collected By: tY //Y

'sample Name: S€a Z D)
tlrs Th" h*W hy LZ73L,?11' LClient Name/Location

Nautilus Environmental Company lnc.
Lemna minor 7-Dav Growth lnhibition Test Bench Sheet Paoe 1 of 3

Test Material

Test O anrsms

Health Criteria

Test Conditions and Procedures

Any problems encountered? Yes / @
Any remedial measures taken? Yes /

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet nt.O .tanuarV\dkidbc

Culture Medium

Culture Age at Start of Test

Source

Species (clone #)

Axenic culture? t5slt\o
Heav Ith test fronds increase > 8-fold in 7 days

stan rt in each h

_inHT2,
ealth

L6
test

in HT 3 at finishbo in HT 1,

fronds at

Any unusual appearance or treatment
in test? Ye

ofJhe test culture before use
slft?

Modified Hoagland's E+ medium, Lot # u$L

'1 days old, acclimaled '0u

(mAPHA)
hours in fresh test solution

Nautilus Plant Culture Unit (from CPCC, # 490)

Lemna minor L. (8434)

6
ft
6
6
0
v
0

lnitial if Objective is Met

Test T tatic

visual inspection)Alagae Present: Yes

Test Volume and Depth: )SO, l-

)

Anything unusual about the test? Yes / l@

Were there any other method variatioris or ^
deviations from methods? Yes / ffd

1"t",*

Start: 9V- :LIDate / Time T
Started

Randomization Template h

lf yes, describe further:

Number of Reps.

Sample pH Before Dilution

Tvpe

Receiv
and Sou

water
rce

fi
of Co
Itered

n

th
tro

ro
I
u

D il

h

u ti

0

on

2
Wate r:

W th add
odifie

itio
d

n al
AP

AP HA
prepa

control
red with d

c
eton
ircle 0 n

ized
e

m U n ct pal water) o r

yplnL,pH Adjustment:
be)

.lf ves, w?s sample filtered though -1Um fiber filter. y / N

Pre-Aeration mple
ensed th lassh airline tu and a

Time bubbles / minute,nut S Rate
Method: Filtered air is d

or Static Renewal onerenewa

End @Date / Time Te
Finished



Nautilus Environmental Company lnc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet Page 2 of 3

Sample #: 8190 -Oo 12 U

Test Variables, Observations, and Measurements
Dai Tem ratures of a resentative Hi h Medium Low and Control Test Vessel

Measurements of tn resentative H h Medium Low and Gontrol Test Vessels at Test Start & End

)onductivity Reading of Representative Test Concentrations and Control Test Vessel at Test Start -
Corrected To 25oC For Reference Test On

Measurement of ht at Least Once Duri the Test

Any changes in appearance of test solution during preparation or during the test: @ *o
lf yes, describe further: lky*

Reference Data

Y:\Masters\MAsTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet R1.O ..tanuary\@ffioc

Sample Name: SW ,L 
DtS

meter/probe

lnitials

High

Medium

Low

Control

Temp. Range
25t2oC

21 .q

EI
fr
L+ .\
1:l -'t
LT'

Day 0

{z
5o

zs .l
zs.i

z r.5
2t. o
Day 1

sl
\/t>

\D-)

1-'r. L

:--i"z-

L' I

Day 2

qL
6
L\
2st
Lf .l
L9' L

Day 3

<L
L?

25,1
L4-q
L+.s
2-+ s

Day 4

\ov
w7

+s'l

{'f.q
L5'0

,L+ q

Day 5

9z
p?

Lt<
Ls<
15-5

Lq"<

Day 6

Mean Test Temperature (average of 24h high / low temperatures)
^ 

t,e ,f Eo.l"c
S7-

(?
.LS 

I

2{'o
2s-O
7 s-l

Day 7

Day 7

Day 0

6.q
Cpntrol
x -'t
Control

a,K
Low
h ,L

Low

L t
Medium

tL
Medium

I .'1
High
Q( -r
High

TV
lnitials
w

lnitials

I'/ lqo
pH meter/probe

('t /tt
pH meter/probe

(pmohs)

Day 0 Control g/L glL glL s/L s/L lnitials Conductivity
meter/probe

9to L?to q(lo
t15o/o Variation of Mean 4-t- L9

WlD
Light Measurement: 5 points (light metre #): I'>

Photoperiod: Continuous Lumination Date (day of Test): 05 2L

/ Not Acceptable (circle one)

Mean Li Measurement: 4>Z.O

lnitials

Acceptable Light Fluence Range: 4000 to 5600 lux

Reference
Date

q..<L

lc25
(q/L)

rond lnc.""") or Dry Weights (circle one)

l t!; 9 tq

95% C.t
(q/L)

,L.LL
Historic lC25

(q/L)

l.Ll (l 9.11

Historic 95% C.l
(q/L)d\\



Nautilus Environmental Company lnc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet Paqe 3 of 3

Valid Criterion:

Test Results Summ

SD= rd Deviation, CV = Coefficient of Variation
*= concentrations with significani stimulation are indicated by *. Growth stimulation is determined by statistical comparison with control

growth by pairwise comparison using Dunnett's or Wlliams' Multiple Comparison Test.

Stimulation calculation com pleted Yes / applicable ( stimulation) (Circle one)

Test End nts and Calculations:

1) Results relate only to the sample tested
2) Tidepool Scientific Software. 02000-2019. Comprehensive Environmental Toxicity lnformation System CETISv 1.g.6.7
3) Empirical 95% Confidence lnterval
') Outliers detected using Grubbs' Test for Residual Outlier

Sample # f,1Uo 
*to%11149

Weighting techniques applied to the data?

Any outliers and justification for their removal?

, q.\'1.
(etid t u(L)
- 

(ynt^u' , *(1')
flO,larrdarv 2O22.doc

Yes /

No Yno ruls
uq"r,nu

Sample Name: 9W Z )tS

The mean number of
fronds in the controls must
have increased to )Stimes
oriqinal number.

o lnt to) ca3 D ql
Number of Fronds in Control Vessels
(do not subtract 6 stadinq fronds)

Ltrl
Mean Number of Fronds (Must be >48
for test to be valid)

)-ur\\
'o vlv d
NNgff %

Stimulation

.]Fan 
%

Stimulation

Control
6rszrt

-r9 9
D, 09l

- rD-qt

0.09?

-Lq t(
oLl

- /9. 6(
DL1

- 7'D .Lr9

0 1+

q75
t) qT

-u.. ()
L I

*Lt {q

3t

-LL, fC

??

-lo 9o

ql

Number and Appearance of Fronds in Each Vessel at Day 0:
2 plants, 3 fronds each in each vessel, dark green and healthy

_-tS 7c

3t

- tr.o)

%t

-ls h
q )

Mean % Stimulation for Dry Weight of Fronds in Each Treatment
- l6 ,t8
?)

Mean % Stimulation of Fronds Number in Each Treatment:

Mean (SD) of increase in frond number in control at test end, CV , l4t, \ ( )l0 LL

Number and Appearance of Fronds in Each Vessel atDay 7'. See Observation Sheets

nitials

tc25 (95% C.t.)3
lf calculated without outliera

lc25 (95% C.r.)3

rc25 (e5% c.t.)3
lf calculated without outliera

lc25 (95% C.r.)3

Statistic

>el l (rYtft)

)7+ r (fvr41

Resultsl

l/1,{A)florrt ha t'e
lrn odl,v

F"tN- Ltlfl/ /t

noq
ulr(ttn ,I

Frond lncrease
Method of Calculation2

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet R



Lernna minor Da 7 Observations
Client: tc oW Date Started: 'rD- o'l - 'L(-
Site: Sample number: 8?4o-r::Laz Lrg

-QateEnded: ol-lo, zL
Goncentration: I Observations Concentration Observations

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of tt e 5o t11 Number of t4q \€ us hg
Ghlorosis

(loss of pigment) k { X X Chlorosis
(loss of pigment) X K >r V

Necrosis
(localized dead tissue

on fronds, which
appears brown or

white)

K K Y Y
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)
K Y K k

Yellow fronds K X K k Yellow fronds K Y K k
Abnormally
sized fronds K X X K Abnormally

sized fronds X {'r'"'- {,^ yn3(//r-
Gibbosity
(humped or

swollen
apoearance)

K K k
Gibbosity
(humped or

swollen
appearance)

Y Y X k
Colony

Destruction
(single fronds)

K X K k Colony
Destruction
(single fronds)

K Y k V
Root

Destruction
X X X k Root

Destruction
Y X X k

Loss of
Buoyancy

V V V Loss of
Buoyancy V V (

Other
Observations

Other
Observations "Y*

GroMh Stimulation (Hormesis) at this con epYtion? Fronds: YES / NO
Weights: YES / NO

Growth Stimulation (Hormesis) at this concentration? Fronds: yES
Weights: YES /

t
co

o
N
-oo
LL
v,

.9
(s

e
oa

_o
tt
F.

(g
o
o
.c
E
(0
c
E
c)
J

C'7
c
(u

E
o
J
-i

tr
ul
oz
m
a
E
rJl
Fa

o
o)
o
(0

LEGEND: X-not present {- affects < 25% of plants {{- affects 25-50% of plants {{{ - affects > 50% of ptants



Lemna minor D^o

Date Started: 'rD. o'1 - 'L(-
8lLor:LLz q9Sample number:

Lt oW
D

Client
Site: DateEnded' ol.lo. zc
Concentration t/ Observations Concentration Observations By: U
Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of q\ t4( 9$
-n
14t Number of qq g\ \t) \6

Chlorosis
(loss of pigment) Y k k r Chlorosis

(loss of pigment) r k ,{ K
Necrosis

(localized dead tissue
on fronds, which
appears brown or

whiteI

Y Y Y )(

Necrosis
(localized dead tissue

on fronds, which
appears brown or

white)

k K k K
Yellow fronds Y Y Y Y Yellow fronds Y V V Y
Abnormally
sized fronds

J/
Inqlb

t//
lnoJlo

1//
)l,nCI,

//
)na/Jt^

Abnormally
sized fronds K^ /,/

ynake
J/

)aoJtY
//
)da/a

Gibbosity
(humped or

swollen
appearance)

V X V Y
Gibbosity
(humped or

swollen
appearance)

Y >( \. \(

Colony
Destruction
(single fronds)

Y Y \( k Colony
Destruction
(single fronds)

\( \( Y \a
Root

Destruction V Y Y X Root
Destruction k V Y \(

Loss of
Buoyancy V Loss of

Buoyancy / v { V

Other
Observations

"kA^
€

-)
Other

Observations w
-

----)
Growth Stimulation (Hormesis) at this concentration? Fronds:

We
YES /

hts: YES
Growth Stimulation (Hormesis) at this concentration? Fronds YES /

YES /

7 Observations

t-
o
o
N
-oo
U-
a
o
(!

oa
o
F-

$o
o

E
o
C
E
o
J
oc
c
(U
c
E
c)
J
+
t-
I.Uoz
m
at
tU
Fa

a
o
a$

LEGEND: X-not present {- affects < 25o/o of plants !{- affects 25-50% of plants r/{{ - affects > SO% of plants



Lemna minor Da 7 Observations
Date Started: 'rD- t>"{ - .L'--

8?botsLLz Lt\Sample number:
kClient:

Site DateEnded- ol.lO, zc
Concentration: Observations By: O Concentration: Observations

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of u1o tto 3t \0 Number of Lt\ q\ ito t't<

Ghlorosis
(loss of pigment) k k K K Chlorosis

(loss of pigment) V X Y k
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

Y V \( k
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

k Y Y k
Yellow fronds V V X V Yellow fronds V Y V X
Abnormally
sized fronds

t//
Inilln

{/
lwtu

t// .

lnalp
,//

IhillA
Abnormally
sized fronds

//
)Lnu/tt-

//
)n v/t*

//
)ag/'(*u

//
Jna'k

Gibbosity
(humped or

swollen
appearance)

\( \( \< Y
Gibbosity
(humped or

swollen
aopearance)

k V > Y
Golony

Destruction
(single fronds)

K Y Y Y Colony
Destruction
(single fronds)

k \( V X
Root

Destruction V \( X v Root
Destruction Y V x \<

Loss of
Buoyancy V V * r( Loss of

Buoyancy
v V V

Other
Observations W ---t Other

Observations alr ______>

Growth Stimulation (Hormesis) at this concentration? Fronds: YES /
YES /

Growth Stimulation (Hormesis) at this concentration? Fronds: YES /
Wei hts: YES /

x.
co

o
N
_o
a)

LL
o
o
(0

e
oa

_o
o
t-

o

C'=
I
$
c
E
oJ

c
c
(s
c
E
0)I
+
t
tlt
oz
m
at
ul
Fa

o
o
o
(0

LEGEND: X-not present {- affects < 25% of plants {{- affects 25-50% of plants {{{ - affects > 50% of ptants



Glient: Q- ow Date Started: 'rD- oY. 'LC

Site: Sample number: 3\Lo-ttL?-z Eg DateEnded- ol.lO, 'LU
Concentration Observations Concentration ( Observations

Observations Rep 1 Rep 2 Rep 3 Rep 4 Observations Rep 1 Rep 2 Rep 3 Rep 4

Number of hq qq t4b (r\ Number of kt \s q( Vo

Ghlorosis
(loss of pigment) k Y k V Chlorosis

(loss of pigment) Y v Y K
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

X Y k X
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

X Y V Y

Yellow fronds X V X X Yellow fronds X k V K
Abnormally
sized fronds Y X K \< Abnormally

sized fronds K K Y K
Gibbosity
(humped or

swollen
appearance)

V K Y
Gibbosity
(humped or

swollen
appearance)

X k Y K
Colony

Destruction
(single fronds)

v V k \{
Colony

Destruction
(single fronds)

K K K
Root

Destruction Y Y k { Root
Destruction K k k

Loss of
Buoyancy K v V V Loss of

Buoyancy
t/ ( V v

Other
Observations ---) Other

Observations W*
-

--->
Growth Stimulation (Hormesis) at this concentration? Fronds: YES

hts: YES /
Growth Stimulation (Hormesis) at this concentration? Fronds: YES / q

a0Weights: YES /

Lemna minor Da 7 Observations

t
@

o
N
-o
c)
tL
o
.9
(s
t
0)o
o
r--

oo
o
.c
E

c
E
c))
o
.E

(U
c
E
0)
-J
+
tt!oz
m
at
UI
Fa

o
L
q)

o
N

<..

LEGEND: X-not present {- affects < 25yo of plants {{- affects 25-50% of plants r/r/r/ - affects > SOo of plants



Lenmu minor
crient kV_Th
In Oven Date/Time/ "C: O+ 'LL 15 'oo

Oven Date/Time/"C: Dt LZ lS: ooo lo

KNz DD
Site Sampte number 1?b _oJZ U ]

6Z"O

-$\t,
oo

r
x.
(o

oN
oc
-)
o)
0)

o
-co)'6

=go
.E
E
(U

E
0)
J

o
.E

(0

EoJ
+
tr
uJoz
6
at
I.JJ

F
U)

aq
o)
o
G

Initials

q1

Il

q 1

3.\

cql

0.?{

0.Dq 
1

Control

Conc.

D

C

B

A

D

C

B

A

D

C

B

A

D

c
B

A

D

C

B

A

D

C

B

A

D

C

B

A

D

C

B

A

Rep

n
b)
bot
e7

er<
bl
4o
qt
,q
iq
)\

q5
\)
b1
tL

,n\1
qo

aL?

u<
tE
b+
9L
95

,15
9+
g"l
jDl
901

q'9
hq

{4q
UL

Frond
lncrease

{

+)th
\n

go\

\,

\
') )

,b\

\t4

t
t\

,r)

\\
D)

,1t\
4",

\14

6)

{o

?i
\
$r

qa
(.

v
o)

\

Mean
Increase

(SD)

FinalPan
Weight (g)

ca
O 8c: A\q
o.8 t+ t+o
o.6oq 3l
o.8o Sgcl
o.8 ztg}
o.8L?6
o, 8 ofszc
o8LL6 0
v .*1L4t
c2.6 t8al
o.8?-L\ 5
o.Z?p4a
0 

'{2s?

cr. Et L1'L,
e .8l q8S
e.8r {o{
o.8&€5"
o.8114 z
ao. 8 t7 \1
o,9t+sG
o .8ll lr
o.8 tqB ?

o.8Zo56
o.8U8o
o.8ttcr
g.Eto"to
o. ?18fr
o .to381
o.9ttt1
o,8 UoB
o.SoStB
o.8o{Ls

JO
0.Borz o
o.8rqL1
0.Botqz
O,8D? B I

0. BrBq I

b.€r&68
o.8or>sr
o.8 zoo z
e^lMrz
o.B I bv I
(r. Bl4rer
o"Bt R,t
O.g taq q
o.BtoTLt
a. gnY. 

"1

o.rxtJc-7
D.€ tq a.'z

O" Sl 61 |

O"9] I q 8"1
a.AtLlr{ ?
o"Blzi I
O-6nbq
0"$t$21
a.B I BU c>

o.Srqgq
0.(og z r
0.'7 ? 11 3
tr. i$ o [Oq

o. Boggz
o.b110q
o.Sozrz
b. goo95

InitialPan
Weight (g)

U
2 ,-Y\

b. U{
TL9

'b. o\
bot
T. t+

7 le
2rY
2 .dor
Lq3
2q9
2 ?.q

3. rN

2. Ef,
{Lu
2q+
2 .gY
Z.7t
2,L<
b. tq

Lvg
r/l
271
9r-\O
217
2 .67
90I
asq

e tt9 - otol
"".tL
2 .43

Weight
(mg)

( 6<

\.,

2

a qE

Dt){

2,6<
(os)

2. 6<

[o 1)

?

(

8o
09)

2L<
(o 6)

53
L)

L
(o

L.5l
(o t)

Mean
Weight (mg)

(SD)

Notes:



6

Sample name

Frond Data
Conc (real o/o vlv)

2 plants, 3 fronds each =

0.097 0.29 0.97 3.1 9.7 31 97

178 163 181 158 179 183 169

lncrease in Frond Number = Total # Fronds - 6 Startin Fronds

Total lncrease
Mean lncrease
SD lncrease
CV lncrease

% Stimulation

.i$E:D2i.iDrli$: Date started'3Gi0gi22,l:..
Number of fronds per rep at test start

Gontrol
0

197

Control
0 0.097 0.29 0.97 3.1

sam ole #,,81i:86fi0'32243
Validity Criterion: Average of Fronds in Controls

49.3 (must be >48)
For Data Transfer to CETIS

Total Fronds

Weiqht data
Conc (real o/ovlv)

FinalWeight (g)

Pan + Plant

lnitialWeight (g)
Pan Only

Plant Only (mg)

Mean Dry Weight
SD DryWeight
CV DryWeight

9.7 31 97

2.33
3.86
3.99
3.87

3.512
0.8

22.5

2.825
o.2
6.5

2.650
0.6

20.9

2.795
0.3

12.4

2.647
0.4

13.8

2.650
0.3

12.9

2.975
0.3

10.9

2.852
o.4

13.1 o-c e) I\ a-D
-19.57 -24.56 -20.43 -24.63 -24.56 -15.30 -18.79

42
44
44
43

39
39
39
37

35
35
32
37

38
45
34
40

34
34
32
34

37
45
34

39

39
43
40
37

35
37
39
34

173
43.3

1.0
2.2

154
38.5

1.0

2.6

139

34.8
2.1

5.9

157

39.3
4.6

11.7

134
33.5

1.0

3.0

155
38.8
4.6

12.0

159

39.8
2.5
6.3

145
36.3
2.2
6.1

-10.98 -19_65 -9.25 -22.54 -10.40 -8.09 -16.18

42 0.80328
44 0.80598
44 0.82108
43 0.81219

0.80095
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[This report shall not be reproduced except in full without the written authority of the Laboratory.]

10-NOV-22

Lab Work Order #: L2740058

Date Received:New Gold Inc. Rainy River Project

24 Marr Rd
Barwick  ON  P0W 1A0

ATTN: Garnet Cornell
FINAL   
23-DEC-22 12:03 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     An ALS Limited Company

                                                      ____________________________________________ 

Christine Paradis
Project Manager

ADDRESS: 1081 Barton Street, Thunder Bay, ON P7B 5N3 Canada | Phone: +1 807 623 6463 | Fax: +1 807 623 7598

Client Phone: 807-234-8200

SUBLETHAL TOXICITYJob Reference: 
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C of C Numbers:
Legal Site Desc: 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 

of

SUBLETHAL TOXICITY

Qualifier* Batch

* Refer to Referenced Information for Qualifiers (if any) and Methodology.

Version:  FINAL   
3

L2740058-1

L2740058-2

L2740058-3

EDL1

SED2DIS

EDL2

Client on 09-NOV-22 @ 15:15

Client on 09-NOV-22 @ 16:00

Client on 09-NOV-22 @ 12:20

Sampled By:

Sampled By:

Sampled By:

EFF

EFF

EFF

Matrix:

Matrix:

Matrix:

Miscellaneous

Miscellaneous

Miscellaneous

Special Request

Special Request

Special Request

15-NOV-22

15-NOV-22

15-NOV-22

See Attached

See Attached

See Attached

R5911057

R5911057

R5911057



Reference Information
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SUBLETHAL TOXICITY

ALS Test Code Test Description Method Reference**

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Matrix 

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid weight of sample
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Test Method References:            

Chain of Custody Numbers:

Version:  FINAL   

SPECIAL REQUEST-AQT Special Request  AquatoxMisc. SEE SUBLET LAB RESULTS

3



Quality Control Report
Page 1 of

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

Report Date: 23-DEC-22Workorder: L2740058

Test Matrix Reference Result Qualifier Units RPD Limit Analyzed

2



Quality Control Report

Page 2 of

Report Date: 23-DEC-22Workorder: L2740058

Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate

Legend:

The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.

Hold Time Exceedances:

All test results reported with this submission were conducted within ALS recommended hold times.

ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government 
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the 
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.

Client:

Contact:

New Gold Inc. Rainy River Project
24 Marr Rd 
Barwick  ON  P0W 1A0
Garnet Cornell

2



TOXICITY TEST REPORT
Ceriodaphnia dubia

EPS 1/RM/21
Page 1 of 4

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order :
Sample Number :

Company : ALS Laboratory Group - Thunder Bay
Location : Thunder Bay  ON Sample Date : 2022-11-09
Job Number : L2740058-1 Time Collected : 15:15
Substance : L2740058-1 EDL1 Date Received : 2022-11-14
Sampling Method : Not provided Time Received : 11:45
Sampled By : Not provided Temperature at Receipt : 15 °C
Sample Description : Clear, light yellow with settled solids Date Tested : 2022-11-15

Test Method :

Effect Value 95% Confidence Limits Statistical Method

IC25 (Reproduction) >100% − −

LC50 >100% − −

•All test validity criteria as specified in the test method cited above were satisfied.

Date : Approved By :

yyyy-mm-dd Project Manager

COMMENTS

Noted Deviations: Due to a temperature system malfunction, the daily average temperature fell below the 
allowable range of 25 ± 1°C as per the test method. Since all validity criteria were satisfied, this deviation is not 
considered to have significantly altered the outcome of the test, and the test is considered to be valid.  The 
maximum sample holding time of 3 days allowed by the test method was exceeded.  The sample was tested with 
the client's consent.  There were no other unusual conditions or deviations from the test method, and the test is 
considered to be valid.

250143
75492

SAMPLE IDENTIFICATION

Test of  Reproduction and Survival using the Cladoceran Ceriodaphnia dubia .  Environment 
Canada, Conservation and Protection.   Ottawa, Ontario.  Report EPS 1/RM/21, 2nd ed. (February 
2007).

7-DAY TEST RESULTS

The results reported relate only to the sample tested and as received.
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Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)



TOXICITY TEST REPORT
Ceriodaphnia dubia 

EPS 1/RM/21
Page 2 of 4Work Order : 250143

Sample Number : 75492

Test Organism : Ceriodaphnia dubia Range of Age (at start of test) : 20:20 h - 22:20 h

Organism Batch : Cd22-11 Mean Brood Organism Mortality : 5% (previous 7 days)

Organism Origin : Single in-house mass culture Average Total Neonates : 20.1 (first three broods)

Test Organism Origin : Individual in-house cultures Average Neonates : 12.9 (3rd or subsequent brood)

Ephippia in Culture : None

Test Type : Static renewal Control/Dilution Water : Well water 2

Renewal Method : Transferred to fresh solutions Test Volume per Replicate : 15 mL
Renewal Frequency : ≤ 24 hours Test Vessel : 20 mL glass vial

Sample Filtration : None Depth of Test Solution : 4 cm

Test Aeration : None Organisms per Replicate : 1

pH Adjustment : None Number of Replicates : 10

Hardness Adjustment : None Test Method Deviation(s) : Yes (see 'Comments')

2no additional chemicals

Toxicant : Sodium Chloride Analyst(s) : CL2, ELS, CGR, AW, XD

Date Tested : 2022-11-01 Test Duration : 6 days

IC25 (Reproduction) : 1.13 g/L LC50 : 2.21 g/L

95% Confidence Limits : 0.64 - 1.27 g/L 95% Confidence Limits : 2.00 - 2.43 g/L

Statistical Method : Linear Interpolation (CETIS)a Statistical Method : Spearman-Kärber (CETIS)a

Historical Mean IC25 : 1.06 g/L Historical Mean LC50 : 2.02 g/L

Warning Limits (± 2SD) : 0.65 - 1.74 g/L Warning Limits (± 2SD) : 1.58 - 2.58 g/L

Date Test Day Control 0.07 0.24 0.81 2.7 9 30 100

2022-11-16 1 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0

2022-11-19 4 0 0 0 0 0 0 0 0

2022-11-20 5 0 0 0 0 0 0 0 0

2022-11-21 6 0 0 0 0 0 0 0 0

2022-11-22 7 0 0 0 0 0 0 0 0

Total Mortality (%) : 0 0 0 0 0 0 0 0

a CETIS™, © 2000-2018. V.1.9.4.7.  Comprehensive Environmental Toxicity Information System.  Tidepool  

Scientific Software, LLC, McKinleyville, CA 95519 [Program on disk and printed User's Guide].

bGrubbs, F.E., 1969.  Procedures for detecting outlying observations in samples.  Technometrics, 11 :1-21.

REFERENCES

TEST ORGANISM

CUMULATIVE DAILY MORTALITY DATA

No organisms exhibiting unusual appearance, behaviour, or undergoing unusual treatment were used in the test.

REFERENCE TOXICANT DATA

TEST CONDITIONS

Test Concentration (%)

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.



TOXICITY TEST REPORT
Ceriodaphnia dubia 

EPS 1/RM/21
Page 3 of 4

Work Order : #

Sample Number :

Test Initiation Date :
Initiated By :
Initiation Time :
Test Completion Date :

Analyst(s)

Day 1 2 3 4 5 6 7 8 9 10 Day 1 2 3 4 5 6 7 8 9 10

2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0 SK 2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0 JJ (VBC) 2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0 JW 2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0

2022-11-19 4 5 4 5 5 5 7 6 5 2 4 4.8 SK 2022-11-19 4 6 4 5 4 3 4 6 4 4 5 4.5

2022-11-20 5 10 7 10 7 10 11 9 10 8 11 9.3 SK 2022-11-20 5 10 9 11 6 11 9 10 8 9 11 9.4

2022-11-21 6 11 0 0 0 0 0 0 0 0 0 1.1 PG (VBC) 2022-11-21 6 14 0 12 0 0 0 0 0 0 10 3.6

2022-11-22 7 0 12 13 7 12 4 6 12 13 10 8.9 SJC (PC) 2022-11-22 7 0 13 0 7 12 16 7 3 5 0 6.3

Total 26 23 28 19 27 22 21 27 23 25 24.1 (±3.0) Total 30 26 28 17 26 29 23 15 18 26 23.8 (±5.3)

Day 1 2 3 4 5 6 7 8 9 10 Day 1 2 3 4 5 6 7 8 9 10

2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0 2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0 2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0 2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0

2022-11-19 4 6 3 4 6 5 6 5 5 4 5 4.9 2022-11-19 4 4 4 5 6 4 4 6 6 4 4 4.7

2022-11-20 5 10 8 8 10 9 11 10 11 10 9 9.6 2022-11-20 5 9 8 11 8 10 8 8 8 8 9 8.7

2022-11-21 6 10 0 0 0 0 0 0 0 0 13 2.3 2022-11-21 6 10 0 11 0 0 0 0 0 0 13 3.4

2022-11-22 7 0 11 12 10 2 14 11 10 6 0 7.6 2022-11-22 7 1 11 0 9 9 12 5 7 12 0 6.6

Total 26 22 24 26 16 31 26 26 20 27 24.4 (±4.2) Total 24 23 27 23 23 24 19 21 24 26 23.4 (±2.3)

Day 1 2 3 4 5 6 7 8 9 10 Day 1 2 3 4 5 6 7 8 9 10

2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0 2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0 2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0 2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0

2022-11-19 4 6 4 5 2 4 6 5 4 4 5 4.5 2022-11-19 4 7 4 6 6 5 6 5 6 4 6 5.5

2022-11-20 5 10 9 11 6 8 9 9 9 10 11 9.2 2022-11-20 5 12 7 9 11 7 5 9 7 6 12 8.5

2022-11-21 6 12 0 12 0 0 0 0 0 10 0 3.4 2022-11-21 6 13 0 11 12 0 0 10 0 0 12 5.8

2022-11-22 7 0 12 0 10 10 11 7 12 0 10 7.2 2022-11-22 7 1 12 0 0 10 5 0 9 3 0 4

Total 28 25 28 18 22 26 21 25 24 26 24.3 (±3.2) Total 33 23 26 29 22 16 24 22 13 30 23.8 (±6.1)

Day 1 2 3 4 5 6 7 8 9 10 Day 1 2 3 4 5 6 7 8 9 10

2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0 2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0 2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0 2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0

2022-11-19 4 4 4 6 6 2 7 6 6 3 5 4.9 2022-11-19 4 4 4 7 5 5 3 5 5 4 6 4.8

2022-11-20 5 10 7 10 10 3 6 9 7 9 11 8.2 2022-11-20 5 8 9 10 12 9 7 11 9 7 11 9.3

2022-11-21 6 13 0 14 12 0 12 0 0 13 11 7.5 2022-11-21 6 10 0 16 0 0 0 12 0 0 15 5.3

2022-11-22 7 0 11 0 0 0 1 6 12 0 1 3.1 2022-11-22 7 0 11 0 15 12 11 0 12 12 1 7.4

Total 27 22 30 28 53 26 21 25 25 28 23.7 (±7.1) Total 22 24 33 32 26 21 28 26 23 33 26.8 (±4.5)

NOTES :

x = test organism mortality

* = accidental test organism mortality Test Data Reviewed By :

– =4th brood (see 'NOTES') Date : 2022-11-29

KP

0.24%

0.81%

2.7%

9%

30%

100%
Mean 
Young 
(±SD)

Replicate

Mean 
Young 
(±SD)

Mean 
Young 
(±SD)

Mean 
Young 
(±SD)

Replicate

•All young produced by a test organism during its fourth and subsequent broods were discarded and not included in the above counts.  The presence of two or more neonates in 
any test chamber, during any given day of the test, constitutes a brood.

250143

75492
SURVIVAL AND REPRODUCTION

Replicate
Mean 
Young 
(±SD)

Mean 
Young 
(±SD)

0.07%

Control Replicate Replicate

•3 Outlier according to Grubbs Testb.  Outlying data points were not excluded from statistical analysis, since they could not be attributed to error.

2022-11-15

2022-11-22

Replicate
Mean 
Young 
(±SD)

Replicate
Mean 
Young 
(±SD)

Replicate

14:20
SJC



TOXICITY TEST REPORT
Ceriodaphnia dubia 

EPS 1/RM/21
Page 4 of 4Work Order : 250143

Sample Number : 75492

Day 0 - 1 Day 1 - 2 Day 2 - 3 Day 3 - 4 Day 4 - 5 Day 5 - 6 Day 6 - 7

Date : 2022-11-15 2022-11-16 2022-11-17 2022-11-18 2022-11-19 2022-11-20 2022-11-21

Sub-sample Used 1 1 1 2 2 3 3

Temperature (°C) 24 24 24 24 24 26 24
Dissolved O2 (mg/L) 8.6 8.1 8.5 9.1 8.5 9.4 8.8

Dissolved O2 (% Sat.)4 106 99 106 112 104 120 107

pH 7.8 7.9 7.8 7.9 8.0 7.8 7.9

Conductivity (μmhos/cm) 1535 1531 1535 1532 1527 1543 1528

Pre-aeration Time (min)5 20 0 20 20 20 20 20

Analyst(s) Initial PG (VBC) CL2 (VBC) CL2 (VBC) SK ELS(SK) ELS(SK) CL2 (VBC)
Final SK JJ (VBC) JW JJ (SK) SK VC SJC (PC)

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 23 24
Dissolved O2 (% Sat.)4 Initial 101 101 100 101 96 97 100

Dissolved O2 (mg/L) Initial 8.1 8.3 7.9 8.1 7.7 7.8 8.1

Final 7.3 6.7 7.4 7.0 7.5 7.1 6.7

pH Initial 8.3 8.4 8.3 8.3 8.3 8.4 8.4

Final 8.0 8.0 8.2 8.1 8.2 8.1 8.0

Conductivity (μmhos/cm) Initial 491 540 531 448 430 417 419
Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 23 24
Dissolved O2 (mg/L) Initial 7.8 8.0 7.6 7.9 7.6 7.7 7.5

Final 7.3 6.8 7.4 7.0 7.4 7.2 6.7

pH Initial 8.2 8.1 8.2 8.3 8.3 8.3 8.3

Final 8.0 8.0 8.1 8.2 8.2 8.1 8.0

Conductivity (μmhos/cm) Initial 493 530 482 450 434 407 418
Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 23 24
Dissolved O2 (mg/L) Initial 8.0 8.1 7.7 8.0 7.9 7.9 7.7

Final 7.3 6.8 7.4 7.1 7.4 7.2 6.9

pH Initial 8.2 8.2 8.2 8.3 8.3 8.3 8.3

Final 8.0 8.1 8.2 8.2 8.2 8.1 8.1

Conductivity (μmhos/cm) Initial 591 623 585 558 553 527 536
Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 23 24
Dissolved O2 (mg/L) Initial 8.2 8.2 8.0 8.3 8.0 8.4 8.2

Final 7.1 6.8 7.3 7.0 7.4 7.2 6.8

pH Initial 8.0 8.0 8.0 8.0 7.9 8.0 8.0

Final 7.9 8.0 8.1 8.1 8.1 8.0 8.0

Conductivity (μmhos/cm) Initial 1549 1539 1533 1538 1530 1534 1535
Hardness (mg/L as CaCO3) 470 ‒ ‒ ‒ ‒ ‒ ‒

"–" = not measured/not required
4 adjusted for temperature and barometric pressure Test Data Reviewed By : KP
5 ≤100 bubbles/minute Date : 2022-11-29

Control

100 %

WATER CHEMISTRY DATA

9 %

0.07 %

Initial 
Chemistry        

(100 %)



TOXICITY TEST REPORT
Fathead Minnow

EPS 1/RM/22
Page 1 of 5

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order :
Sample Number :

Company : ALS Laboratory Group - Thunder Bay
Location : Thunder Bay  ON Sample Date : 2022-11-09
Job Number : L2740058-1 Time Collected : 15:15
Substance : L2740058-1 EDL1 Date Received : 2022-11-14
Sampling Method : Not provided Time Received : 11:45
Sampled By : Not provided Temperature at Receipt : 15 °C
Sample Description : Clear, light yellow with settled solids Date Tested : 2022-11-15

Test Method :

Effect Value 95% Confidence Limits Statistical Method

IC25 (Biomass)1 >100% − −

LC50 >100% − −

1as a measure of Growth

•All test validity criteria as specified in the test method cited above were satisfied.

Date : Approved By :

yyyy-mm-dd Project Manager

COMMENTS

Noted Deviation: The maximum sample holding time of 3 days allowed by the test method was exceeded.  The 
sample was tested with the client's consent.  There were no other unusual conditions or deviations from the test 
method, and the test is considered to be valid.

250143
75492

SAMPLE IDENTIFICATION

Test of  Larval Growth and Survival Using Fathead Minnows.  Environment Canada, Conservation 
and Protection.   Ottawa, Ontario.  Report EPS 1/RM/22 , 2nd ed. (February 2011).

7-DAY TEST RESULTS

The results reported relate only to the sample tested and as received.
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Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)



TOXICITY TEST REPORT
Fathead minnow

EPS 1/RM/22
Page 2 of 5Work Order : 250143

Sample Number : 75492

Test Organism : Pimephales promelas Culture Mortality/Diseased : 0 % (previous 7 days)

Organism Batch : Fm22-11 Organism Age : ~07:00 - 23:00 h at test start

Source : In-house culture

•No organisms exhibiting unusual appearance, behaviour, or undergoing unusual treatment were used in the test.

•Inflated swim bladders were confirmed in all test organisms used in this test.

Test Type : Static Renewal Control/Dilution Water : Well water 3

Renewal Method : 80-85% syphoned and replaced Test Volume / Replicate : 300 mL

Renewal Frequency : ≤ 24 hours Test Vessel : 420 mL polystyrene beaker

Sample Filtration : None Depth of Test Solution : 8 cm

Test Aeration : None Organisms per Replicate : 10

pH Adjustment : None Number of Replicates : 3

Hardness Adjustment : None Test Method Deviation(s): Yes (see 'Comments')

3no additional chemicals

Toxicant : Potassium Chloride Analyst(s) : CGR, NP, XD

Date Tested : 2022-11-01 Test Duration : 7 days

IC25 (Biomass)1 : 0.98 g/L LC50 : 1.07 g/L

95% Confidence Limits : 0.83 - 1.07 g/L 95% Confidence Limits : 1.00 - 1.14 g/L

Statistical Method : Non-Linear Regression (CETIS)a Statistical Method : Linear Regression (MLE) (CETIS)a

Historical Mean IC25 : 1.01 g/L Historical Mean LC50 : 1.14 g/L

Warning Limits (± 2SD) :0.92 - 1.10 g/L Warning Limits (± 2SD) : 1.01 - 1.29 g/L

1as a measure of Growth

a CETIS™, © 2000-2018. V.1.9.4.7.  Comprehensive Environmental Toxicity Information System.  Tidepool 

 Scientific Software, LLC, McKinleyville, CA 95519 [Program on disk and printed User's Guide].

bGrubbs, F.E., 1969.  Procedures for detecting outlying observations in samples.  Technometrics, 11 :1-21.

REFERENCES

TEST ORGANISM

TEST CONDITIONS

REFERENCE TOXICANT DATA

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.



TOXICITY TEST REPORT
Fathead minnow

EPS 1/RM/22
Page 3 of 5

Work Order : 250143
Sample Number : 75492

Date :

Mortality/Impairment :

Standard Deviation :

Initiation Time : 15:00
Initiation Date :
Completion Date :

Date :
Analyst(s):
Concentration Number % Number % Number % Number % Number % Number % Number % Number % %

% Replicate
Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.33

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±5.77)

C 0 0 0 0 0 0 0 0 0 0 1 10 1 10 1 10

A 0 0 0 0 0 0 0 0 0 0 0 0 1 10 1 10 3.33

0.07 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±5.77)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

0.24 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±0.00)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 10 3.33

0.81 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±5.77)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 1 10 1 10 1 10 1 10 1 10 1 10 3.33

2.7 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±5.77)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

9 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±0.00)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.33

30 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±5.77)

C 0 0 0 0 0 0 0 0 1 10 1 10 1 10 1 10

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

100 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±0.00)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Aberrant behaviour or swimming impairment : 

0

Test Data Reviewed By : KP
Date : 2022-11-30

(±5.8)

3.33%

(±5.8)

3.33%

(±5.8)

3.33%

(±0.0)

0.00%

(±0.0)

0.00%

(±0.0)

0.00%

2022-11-20 2022-11-21 2022-11-222022-11-15 2022-11-19

2022-11-15

(±0.0)

0.00%

(±0.0)

0.00%

2022-11-22

2022-11-20: One small fish is swimming in circles in the 0.07% concentration, Replicate C 
(NP).

Day 3 Day 4 Day 5 Day 6
2022-11-16 2022-11-17 2022-11-18

Day 7

CUMULATIVE DAILY CONTROL MORTALITY AND IMPAIRMENT

2022-11-16 2022-11-17 2022-11-18

CUMULATIVE DAILY MORTALITY

Day 0 Day 1 Day 2
2022-11-15

Control

PC ELS (PC)
2022-11-19 2022-11-20

JW (VBC)AW CN AW JJ (SK) NP

Treatment 
Mean Mortality 

(± SD)
2022-11-21 2022-11-22

2022-11-21: One fish is swimming in circles in the 0.07% concentration, Replicate C (PC).



TOXICITY TEST REPORT
Fathead minnow

EPS 1/RM/22
Page 4 of 5

Work Order : 250143

Sample Number : 75492

Concentration Replicate

%

A 10 0.732 0.645 0.105

Control B 10 0.674

C 10 0.528

A 10 0.658 0.605 0.049

0.07 B 10 0.597

C 10 0.560

A 10 0.763 0.702 0.086

0.24 B 10 0.740

C 10 0.604

A 10 0.578 0.580 0.084

0.81 B 10 0.498

C 10 0.665

A 10 0.581 0.656 0.098

2.7 B 10 0.766

C 10 0.620

A 10 0.602 0.675 0.098

9 B 10 0.636

C 10 0.786

A 10 0.680 0.603 0.069

30 B 10 0.580

C 10 0.548

A 10 0.678 0.734 0.050

100 B 10 0.752

C 10 0.773

NOTES : •No outlying data points were detected according to Grubbs Testb.

• Control average dry weight per surviving organism = 0.664 mg

Test Data Reviewed By : KP
Date : 2022-11-30

DRY WEIGHT AND BIOMASS DATA 

Number Exposed Replicate Mean 
Dry Weight (mg)

Treatment Mean 
Biomass (mg)

Standard 
Deviation



TOXICITY TEST REPORT
Fathead minnow

EPS 1/RM/22
Page 5 of 5Work Order : 250143

Sample Number : 75492

Day 0 - 1 Day 1 - 2 Day 2 - 3 Day 3 - 4 Day 4 - 5 Day 5 - 6 Day 6 - 7

2022-11-15 2022-11-16 2022-11-17 2022-11-18 2022-11-19 2022-11-20 2022-11-21

Sub-sample Used 1 1 1 2 2 3 3

Temperature (°C) 24 24 24 24 24 26 24

Dissolved O2 (mg/L) 8.6 8.1 8.5 9.1 8.5 9.4 8.8

Dissolved O2 % Sat.5 106 99 106 112 104 120 107

pH 7.8 7.9 7.8 7.9 8.0 7.8 7.9

Conductivity (μmhos/cm) 1535 1531 1535 1532 1527 1543 1528

Pre-aeration Time (min)6 20 0 20 20 20 20 20

Analyst(s) : Initial PG (VBC) CL2 (VBC) CL2 (VBC) SK ELS(SK) ELS(SK) CL2 (VBC)

Final SK JW SJC (KP) SK NP CL2 (VBC) ELS (PC)

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 24 25

Dissolved O2 % Sat.5 Initial 101 101 100 101 96 97 100

Dissolved O2 (mg/L) Initial 8.1 8.3 7.9 8.1 7.7 7.8 8.1

Final 7.4 6.8 7.3 5.9 6.3 6.7 6.7

pH Initial 8.3 8.4 8.3 8.3 8.3 8.4 8.4

Final 8.1 8.0 8.1 7.9 7.9 8.0 8.0

Conductivity (μmhos/cm) Initial 491 540 531 448 430 417 419

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 24 25

Dissolved O2 (mg/L) Initial 7.8 8.0 7.6 7.9 7.6 7.7 7.5

Final 7.6 6.9 7.5 6.3 6.4 6.8 6.9

pH Initial 8.2 8.1 8.2 8.3 8.3 8.3 8.3

Final 8.2 8.0 8.1 8.0 7.9 8.1 8.1

Conductivity (μmhos/cm) Initial 493 530 482 450 434 407 418

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 24 25

Dissolved O2 (mg/L) Initial 8.0 8.1 7.7 8.0 7.9 7.9 7.7

Final 7.6 6.8 7.5 5.8 6.4 6.7 6.9

pH Initial 8.2 8.2 8.2 8.3 8.3 8.3 8.3

Final 8.2 8.0 8.1 7.5 7.9 8.0 8.0

Conductivity (μmhos/cm) Initial 591 623 585 558 553 527 536

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 24 25

Dissolved O2 (mg/L) Initial 8.2 8.2 8.0 8.3 8.0 8.4 8.2

Final 7.6 6.7 7.5 5.6 6.3 6.5 6.9

pH Initial 8.0 8.0 8.0 8.0 7.9 8.0 8.0

Final 8.0 7.9 8.0 7.8 7.8 7.9 7.9

Conductivity (μmhos/cm) Initial 1549 1539 1533 1538 1530 1534 1535
Hardness (mg/L as CaCO3) 470 ‒ ‒ ‒ ‒ ‒ ‒

"–" = not measured/not required
5 adjusted for temperature and barometric pressure Test Data Reviewed By : KP
6 ≤100 bubbles/minute Date : 2022-11-30

100 %

9 %

WATER CHEMISTRY DATA

0.07 %

Initial 
Chemistry 

(100%)

Control



TOXICITY TEST REPORT
Pseudokirchneriella subcapitata

EPS 1/RM/25
Page 1 of 2

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order :
Sample Number :

Company : ALS Laboratory Group - Thunder Bay Sample Date : 2022-11-09
Location : Thunder Bay  ON Time Collected : 15:15
Job Number: L2740058-1 Date Received : 2022-11-14
Substance : L2740058-1 EDL1 Time Received : 11:45
Sampling Method : Not provided Temperature at Receipt : 15 °C
Sampled By : Not provided Date Tested : 2022-11-15
Sample Description : Clear, light yellow with settled solids

Test Method :

Effect Value 95% Confidence Limits Statistical Method

IC25 (Growth) >90.91% − −

Toxicant : Zinc (as Zinc Sulfate)
Date Tested : 2022-11-08 IC25 Growth : 28.8 μg/L
Analyst(s) : AS, VBC 95% Confidence Limits : 18.7 - 35.8 μg/L
Test Duration : 72 hours Historical Mean IC25 : 19.0 μg/L
Statistical Method : Non-Linear Regression (CETIS)a Warning Limits (± 2SD) : 10.1 - 35.9 μg/L

•All test validity criteria as specified in the test method cited above were satisfied.

Approved By :

250143
75492

SAMPLE IDENTIFICATION

72-HOUR TEST RESULTS

REFERENCE TOXICANT DATA

Growth Inhibition Test Using a Freshwater Alga.  Environment Canada, Conservation and 
Protection.  Ottawa, Ontario.  Report EPS 1/RM/25, 2nd ed. (March 2007).

COMMENTS

The results reported relate only to the sample tested and as received.

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.

Project Manager

Noted Deviation(s) : The maximum sample holding time of 3 days allowed by the test method was exceeded.  The sample 
was tested with the client's consent.  There were no other unusual conditions or deviations from the test method, and the 
test is considered to be valid.
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Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)



TOXICITY TEST REPORT
Pseudokirchneriella subcapitata

EPS 1/RM/25
 Page 2 of 2

Work Order : 250143
Sample Number  : 75492

Test Organism : Pseudokirchneriella subcapitata Organism Batch : Ps22-11/3
Culture Origin : University of Waterloo, Waterloo ON Cell Density at 0-h : 10136 cells/mL
Strain Number : CPCC 37 Inoculum Prepared : 50 min. prior to test initiation
Inoculum Source : In-house culture Age (at start of test) : 4 days (in exponential growth)

•Algal growth curve is determined at least twice per year as required by the test method.

•No unusual appearance or treatment of culture prior to testing.

Initiated By  : AS Control pH (at 0 hours) : 6.5
Date Counted : Control pH (at 72 hours) : 6.5
Counted By : RD Control Increase Factor : 33.5 times growth

Concentration Replicate CV (%)

% 1 2 3 4 7 8 9 10

Control 31.0 36.0 33.0 35.5 31.5 33.5 38.0 33.0 32.92 2.38 7.2 −

0.18 – – – – − − − − – – – –

0.35 – – – – − − − − – – – –

0.71 – – – – − − − − – – – –

1.42 – – – – − − − − – – – –

2.85 92.0 86.0 89.5 – − − − − 88.15 3.01 3.4 167.7 *

5.68 89.5 97.0 106.0 – − − − − 96.49 8.26 8.6 193.1 *

11.36 101.0 121.0 110.5 – − − − − 109.82 10.00 9.1 233.6 *

22.73 119.0 126.0 119.5 – − − − − 120.49 3.91 3.2 266.0 *

45.46 105.0 100.0 111.0 – − − − − 104.32 5.51 5.3 216.9 *

90.91 80.0 76.5 81.5 – − − − − 78.32 2.57 3.3 137.9 *

NOTES : *Statistically significant stimulation, according to ANOVA/Dunnett Multiple Comparison Test (CETIS)a

• Control replicates 5 and 6 used for pH measurement.

• The Mann-Kendall test shows that there is no inhibitory gradient (α=0.05). 

• No outlying data points were detected according to Grubbs Test (CETIS)a.

Test Data Reviewed By : EK

"–" = not counted/not required Date : 2022-12-14

a CETIS™, © 2000-2018. V.1.9.4.7.  Comprehensive Environmental Toxicity Information System.  Tidepool Scientific 
 Software, LLC, McKinleyville, CA 95519 [Program on disk and printed User's Guide].

TEST ORGANISM

TEST CONDITIONS

Stimulation                
(% of control)

Mean

CELL COUNTS AT 72-HOURS

Cell Yield (x 10000 cells/mL)

2022-11-18

Cell Concentration (x 10000 cells/mL)

REFERENCES

Standard 
Deviation

Test Type : Static Volume per Replicate : 220 μL
Test Duration : 72 hours Control Replicates : 10
Mean Temperature (± SD): 24.0°C (± 0.0 ) Test Replicates : 4
Sample Pre-aeration : None Concentrations Tested : 10 + Control 
Sample Filtration : 0.45 μm preconditioned filter Photoperiod : Continuous light
Volume Filtered: ≥10 mL Light Intensity : 4020-4230 lux
Control/Dilution Water : Millipore Milli-Q (no chemicals added) Initial pH (100% sample) : 8.0
Enrichment Medium : Stock 2B: EDTA reduced to 25% pH Adjustment : None
Test Vessel : U-shaped polystyrene microplate Hardness Adjustment : None
Enumeration Method : Manual (haemocytometer) Test Method Deviation(s) : See 'Comments'



TOXICITY TEST REPORT
Lemna minor
EPS 1/RM/37

Page 1 of 4

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order :
Sample Number :

Company : ALS Laboratory Group - Thunder Bay Sample Date : 2022-11-09
Location : Thunder Bay  ON Time Collected : 15:15
Job Number: L2740058-1 
Substance : L2740058-1 EDL1 Date Received : 2022-11-14
Sampling Method : Not provided Time Received : 11:45
Sampled By : Not provided Temperature at Receipt : 15 °C
Sample Description : Clear, light yellow with settled solids Date Tested : 2022-11-16

Test Method :

Effect Value 95% Confidence Limits Statistical Method

IC25 (Frond Increase) 87.6% 8.7% − 97.1% Linear Interplation (Toxstat)d

IC25 (Dry Weight) >97.0% − Linear Interpolation (CETIS)a

•All test validity criteria as specified in the test method cited above were satisfied.

Approved By :

Project Manager

Test for Measuring the Inhibition of Growth using the Freshwater Macrophyte,  Lemna minor .   
Method Development and Application Section, Environmental Technology Centre, Environment 
Canada.  Ottawa, Ontario.  Report EPS 1/RM/37, 2nd ed. (January 2007).

COMMENTS

•Statistical analysis for the IC25 (Frond Increase) endpoint and IC25 (Dry Weight) endpoint could not be 
performed using non linear regression, since a suitable model could not be found. Therefore, test results were 

calculated using Linear Interpolation (Toxstat)d for the Frond Increase endpoint and Linear Interpolation   (CETIS)a 

for the Dry Weight enpoint.

250143
75492

SAMPLE IDENTIFICATION

7-DAY TEST RESULTS

The results reported relate only to the sample tested and as received.
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Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)

Noted Deviation: The maximum sample holding time of 3 days allowed by the test method was exceeded.  The 
sample was tested with the client's consent.  There were no other unusual conditions or deviations from the test 
method, and the test is considered to be valid.



TOXICITY TEST REPORT
Lemna minor
EPS 1/RM/37

Page 2 of 4
Work Order : 250143
Sample Number : 75492

Test Organism : Lemna minor L., Strain 7730 Age (on Test Day 0) : 8 days

Organism Batch : Lm22-11 Inoculum (Test Day 0) : 2 plants (3 fronds per plant)

Culture Origin : UTCC 492 Culture Medium : Modified Hoaglands E+

Test Organism Source : Axenic in-house culture Health Criteria (in APHA) : 18.2-fold frond increase in 7 days

Organism Acclimation : 18:50 hours (in APHA medium)

Test Type : Static (no sub-samples required) Sample Pre-aeration : 20 min. at ≤100 bubbles/min.

Control/Dilution Medium : Modified APHA pH Adjustment : None

Source of Water : Well Water Hardness Adjustment : None

Medium Preparation Water : Reverse Osmosis Replicates per Concentration : 4

Medium Preparation Chemicals : Modified APHA 1 Test Volume per Replicate : 100 mL

Nutrient Spiking of Sample : Modified APHA 1 Test Vessel : 200 mL glass jar

Initial pH  : 7.8 (100% sample) Depth of Test Solution : 4.0 cm

Initial temperature : 24 °C (100% sample) Photoperiod/Light Intensity : Continuous, 4230 - 4860 lux

Sample Filtration : 1 μm (Whatman GF/C) Test Method Deviation(s) : Yes (see 'COMMENTS')

1stocks A, B, C (10 mL/L)

Toxicant : Potassium Chloride IC25 (Frond Production) : 1.76 g/L

Date Tested : 95% Confidence Limits : 1.15 - 2.35 g/L

Test Duration : 7 days Statistical Method : Linear Interpolation (CETIS)a

Analyst(s) : NP Historical Mean IC25 : 2.19 g/L

Growth Medium : Modified APHA Warning Limits (± 2SD) : 1.74 - 2.74 g/L

Intitiation Time : 10:30 Termination Time : 9:15

Initiated By : PC (AS) Terminated By : NP (AS)

Test Day : 0 1 2 3 4 5 6 7

Date : 2022-11-16 2022-11-17 2022-11-18 2022-11-19 2022-11-20 2022-11-21 2022-11-22 2022-11-23

Temperature (° C) : 26 25 25 25 25 25 25 25

Control 8.4 − − − − − − 8.7

0.07 8.3 − − − − − − 8.6

0.24 – − − − − − − –

0.79 – − − − − − − –

2.6 8.3 − − − − − − 8.7

8.7 – − − − − − − –

29.1 – − − − − − − –

97 8.1 − − − − − − 8.7

"–" = not required

a CETIS™, 2000-2022. V.2.1.4.0. Comprehensive Environmental Toxicity Information System.  Tidepool Scientific 

 Software, LLC, McKinleyville, CA 95519 [Program on disk and printed User's Guide].

bGrubbs, F.E., 1969.  Procedures for detecting outlying observations in samples.  Technometrics, 11:1-21.

d West, Inc. and D. Gulley. 1996. Toxstat Release 3.5. Western Ecosystems Technology. Cheyenne, WY, U.S.A.

REFERENCES

TEST MONITORING

REFERENCE TOXICANT DATA

pH

2022-11-10

TEST ORGANISM

TEST CONDITIONS

No unusual appearance or treatment of culture prior to testing.  Test inoculated with healthy plants.

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.



TOXICITY TEST REPORT
Lemna minor
EPS 1/RM/37

Page 3 of 4Work Order : 250143
Sample Number : 75492

Test Concentration Replicate Frond Frond Mean Frond Standard Stimulation

% Count Increase Increase Deviation  (%)

A 97 91 101.75 10.8 −

Control B 118 112

C 116 110

D 100 94

A 110 104 93.00 9.2 -8.6

0.07 B 93 87

C 103 97

D 90 84

A 88 82 92.25 8.5 -9.3

0.24 B 107 101

C 95 89

D 103 97

A 105 99 103.50 11.8 1.7

0.79 B 117 111

C 95 89

D 121 115

A 111 105 106.25 3.5 4.4

2.6 B 114 108

C 108 102

D 116 110

A 62 56 84.50 23.8 -17.0

8.7 B 117 111

C 82 76

D 101 95

A 113 107 102.00 12.3 0.2

29.1 B 97 91

C 99 93

D 123 117

A 64 58 74.75 13.8 -26.5

97.0 B 91 85

C 75 69

D 93 87

NOTES: 

•A 17.0-fold increase in frond number was observed in the control over the testing period.

•No outlying data points were detected according to Grubbs Testb.

Test Data Reviewed By : EK
"–" = not available/not required Date : 2022-12-15

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

•No statistically significant stimulation (α=0.05) was detected by ANOVA-Dunnett Multiple Comparison Test 

(CETIS)a at any test level compared to the control.

DAY 7 FROND COUNT DATA

Frond/Root Appearance

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.



TOXICITY TEST REPORT
Lemna minor
EPS 1/RM/37

Page 4 of 4

Work Order : 250143
Sample Number : 75492

Test Concentration Replicate
%

A 8.38 9.51 1.0 −
Control B 9.99

C 10.71
D 8.94
A 9.08 8.35 1.0 -12.1

0.07 B 7.46
C 9.32
D 7.55
A 8.63 8.59 0.4 -9.6

0.24 B 8.62
C 8.12
D 9.00
A 8.75 9.21 1.0 -3.1

0.79 B 9.63
C 8.14
D 10.31
A 9.28 9.33 0.4 -1.9

2.6 B 9.72
C 8.82
D 9.49
A 5.01 7.93 2.2 -16.5

8.7 B 9.89
C 7.34
D 9.49
A 9.39 8.79 1.0 -7.5

29.1 B 7.90
C 7.96
D 9.91
A 5.28 7.16 1.5 -24.6

97.0 B 7.95
C 6.68
D 8.74

NOTES : •No stimulation compared to the control was observed at any test level.

•No outlying data points were detected according to Grubbs Testb.

Test Data Reviewed By : EK
"–" = not available/not required Date : 2022-12-15

DAY 7 FROND WEIGHT DATA

Dry Weight of 
Fronds (mg)

Standard DeviationTreatment Mean 
Dry Weight (mg)

Stimulation 
(%)





TOXICITY TEST REPORT
Ceriodaphnia dubia

EPS 1/RM/21
Page 1 of 4

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order :
Sample Number :

Test Method :

Effect Value 95% Confidence Limits Statistical Method

IC25 (Reproduction) >100% − −

LC50 >100% − −

•All test validity criteria as specified in the test method cited above were satisfied.

Date : Approved By :

yyyy-mm-dd Project Manager

COMMENTS

Noted Deviation: Due to a temperature system malfunction, the daily average temperature fell below the allowable 
range of 25 ± 1°C as per the test method. Since all validity criteria were satisfied, this deviation is not considered 
to have significantly altered the outcome of the test, and the test is considered to be valid. The maximum sample 
holding time of 3 days allowed by the test method was exceeded.  The sample was tested with the client's consent.  
There were no other unusual conditions or deviations from the test method, and the test is considered to be valid.

250143
75493

SAMPLE IDENTIFICATION

Test of  Reproduction and Survival using the Cladoceran Ceriodaphnia dubia .  Environment 
Canada, Conservation and Protection.   Ottawa, Ontario.  Report EPS 1/RM/21, 2nd ed. (February 
2007).

7-DAY TEST RESULTS

The results reported relate only to the sample tested and as received.
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Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)

Company : ALS Laboratory Group - Thunder Bay
Location : Thunder Bay  ON Sample Date : 2022-11-09
Job Number : L2740058-2 Time Collected : 12:20
Substance : L2740058-2 SED2DIS Date Received : 2022-11-14
Sampling Method : Not provided Time Received : 11:45
Sampled By : Not provided Temperature at Receipt : 15 °C
Sample Description : Clear, light yellow Date Tested : 2022-11-15



TOXICITY TEST REPORT
Ceriodaphnia dubia 

EPS 1/RM/21
Page 2 of 4Work Order : 250143

Sample Number : 75493

Test Organism : Ceriodaphnia dubia Range of Age (at start of test) : 08:08 h - 20:08 h

Organism Batch : Cd22-11 Mean Brood Organism Mortality : 3.3% (previous 7 days)

Organism Origin : Single in-house mass culture Average Total Neonates : 25.6 (first three broods)

Test Organism Origin : Individual in-house cultures Average Neonates : 12.5 (3rd or subsequent brood)

Ephippia in Culture : None

Test Type : Static renewal Control/Dilution Water : Well water 2

Renewal Method : Transferred to fresh solutions Test Volume per Replicate : 15 mL
Renewal Frequency : ≤ 24 hours Test Vessel : 20 mL glass vial

Sample Filtration : None Depth of Test Solution : 4 cm

Test Aeration : None Organisms per Replicate : 1

pH Adjustment : None Number of Replicates : 10

Hardness Adjustment : None Test Method Deviation(s) : Yes (see 'Comments')

2no additional chemicals

Toxicant : Sodium Chloride Analyst(s) : CL2, ELS, CGR, AW, XD

Date Tested : 2022-11-01 Test Duration : 6 days

IC25 (Reproduction) : 1.13 g/L LC50 : 2.21 g/L

95% Confidence Limits : 0.64 - 1.27 g/L 95% Confidence Limits : 2.00 - 2.43 g/L

Statistical Method : Linear Interpolation (CETIS)a Statistical Method : Spearman-Kärber (CETIS)a

Historical Mean IC25 : 1.06 g/L Historical Mean LC50 : 2.02 g/L

Warning Limits (± 2SD) : 0.65 - 1.74 g/L Warning Limits (± 2SD) : 1.58 - 2.58 g/L

Date Test Day Control 0.07 0.24 0.81 2.7 9 30 100

2022-11-16 1 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0

2022-11-19 4 0 0 0 0 0 0 0 10

2022-11-20 5 0 0 0 0 0 0 0 10

2022-11-21 6 10 10 0 0 0 0 0 10

2022-11-22 7 20 10 0 0 0 0 10 10

Total Mortality (%) : 20 10 0 0 0 0 10 10

a CETIS™, © 2000-2022. V.2.1.4.0. Comprehensive Environmental Toxicity Information System.  Tidepool 

Scientific Software, LLC, McKinleyville, CA 95519 [Program on disk and printed User's Guide].

bGrubbs, F.E., 1969.  Procedures for detecting outlying observations in samples.  Technometrics, 11 :1-21.

REFERENCES

TEST ORGANISM

CUMULATIVE DAILY MORTALITY DATA

No organisms exhibiting unusual appearance, behaviour, or undergoing unusual treatment were used in the test.

REFERENCE TOXICANT DATA

TEST CONDITIONS

Test Concentration (%)

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.



TOXICITY TEST REPORT
Ceriodaphnia dubia 

EPS 1/RM/21
Page 3 of 4

Work Order : #

Sample Number :

Test Initiation Date :
Initiated By :
Initiation Time :
Test Completion Date :

Analyst(s)

Day 1 2 3 4 5 6 7 8 9 10 Day 1 2 3 4 5 6 7 8 9 10

2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0 MR 2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0 CGR 2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0 SJC (KP) 2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0

2022-11-19 4 4 4 6 5 6 6 5 6 6 6 5.4 SK 2022-11-19 4 4 5 6 6 5 4 2 4 4 6 4.6

2022-11-20 5 8 0 9 12 9 6 9 8 8 5 7.4 JJ(SK) 2022-11-20 5 5 0 7 8 7 5 2 9 6 9 5.8

2022-11-21 6 9 0 x 0 0 0 0 0 0 0 0 0.9 PG (PC) 2022-11-21 6 0 9 0 0 0 0 0 0 0 0 0.9

2022-11-22 7 – 0 17 16 15 1 14 14 0 x 13 9 SJC (PC) 2022-11-22 7 0 14 11 12 11 11 11 9 10 14 10.3

Total 21 4 32 33 30 13 28 28 14 24 22.7 (±9.6) Total 9 28 24 26 23 20 15 22 20 29 21.6 (±6.1)

Day 1 2 3 4 5 6 7 8 9 10 Day 1 2 3 4 5 6 7 8 9 10

2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0 2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0 2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0 2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0

2022-11-19 4 6 4 4 6 4 7 4 6 4 2 4.7 2022-11-19 4 4 4 6 6 3 5 5 6 4 2 4.5

2022-11-20 5 10 9 7 10 6 6 7 9 5 7 7.6 2022-11-20 5 8 7 6 5 6 6 7 2 8 5 6

2022-11-21 6 0 0 0 0 0 0 0 0 0 0 x 0 2022-11-21 6 0 0 1 0 0 0 1 0 0 0 0.2

2022-11-22 7 12 12 5 11 9 9 9 10 14 0 9.1 2022-11-22 7 13 9 10 11 15 13 12 16 12 14 12.5

Total 28 25 16 27 19 22 20 25 23 9 21.4 (±5.7) Total 25 20 23 22 24 24 25 24 24 21 23.2 (±1.7)

Day 1 2 3 4 5 6 7 8 9 10 Day 1 2 3 4 5 6 7 8 9 10

2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0 2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0 2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0 2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0

2022-11-19 4 6 5 4 4 5 6 4 6 4 6 5 2022-11-19 4 6 2 4 3 4 6 4 5 4 5 4.3

2022-11-20 5 7 0 9 7 6 10 9 7 7 8 7 2022-11-20 5 10 0 6 7 8 8 10 8 6 9 7.2

2022-11-21 6 0 8 0 0 2 1 0 0 0 1 1.2 2022-11-21 6 12 10 0 0 0 0 0 0 0 0 2.2

2022-11-22 7 4 11 11 12 – 13 11 13 14 12 10.1 2022-11-22 7 0 13 14 11 12 0 x 14 14 14 14 10.6

Total 17 24 24 23 13 30 24 26 25 27 23.3 (±4.9) Total 28 25 24 21 24 143 28 27 24 28 24.3 (±4.3)

Day 1 2 3 4 5 6 7 8 9 10 Day 1 2 3 4 5 6 7 8 9 10

2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0 2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0 2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0 2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0

2022-11-19 4 6 3 4 7 6 7 2 5 5 6 5.1 2022-11-19 4 6 5 5 5 6 4 6 6 x 5 5 5.3

2022-11-20 5 8 0 9 12 11 11 7 10 0 7 7.5 2022-11-20 5 6 7 4 6 8 5 8 0 6 5 5.5

2022-11-21 6 0 7 0 0 0 0 2 0 8 0 1.7 2022-11-21 6 1 0 0 0 0 0 0 0 1 0 0.2

2022-11-22 7 2 10 11 14 10 12 – 13 2 15 8.9 2022-11-22 7 11 10 2 13 15 10 13 0 0 14 8.8

Total 16 20 24 33 27 30 11 28 15 28 23.2 (±7.3) Total 24 22 11 24 29 19 27 6 12 24 19.8 (±7.6)

NOTES :

x = test organism mortality

* = accidental test organism mortality Test Data Reviewed By :

– =4th brood (see 'NOTES') Date :

0.07%

Control Replicate Replicate

2022-11-15

2022-11-22

Replicate
Mean 
Young 
(±SD)

14:08
MR

Mean 
Young 
(±SD)

Mean 
Young 
(±SD)

Mean 
Young 
(±SD)

Replicate

•All young produced by a test organism during its fourth and subsequent broods were discarded and not included in the above counts.  The presence of two or more neonates in 
any test chamber, during any given day of the test, constitutes a brood.

250143

75493
SURVIVAL AND REPRODUCTION

Replicate
Mean 
Young 
(±SD)

2.7%

9%

30%

100%
Mean 
Young 
(±SD)

Replicate

Mean 
Young 
(±SD)

Replicate

•3 Outlier according to Grubbs Testb.  Outlying data points were not excluded from statistical analysis, since they could not be attributed to error.

2022-11-30

KP

0.24%

0.81%

Mean 
Young 
(±SD)

Replicate



TOXICITY TEST REPORT
Ceriodaphnia dubia 

EPS 1/RM/21
Page 4 of 4Work Order : 250143

Sample Number : 75493

Day 0 - 1 Day 1 - 2 Day 2 - 3 Day 3 - 4 Day 4 - 5 Day 5 - 6 Day 6 - 7

Date : 2022-11-15 2022-11-16 2022-11-17 2022-11-18 2022-11-19 2022-11-20 2022-11-21

Sub-sample Used 1 1 1 2 2 3 3

Temperature (°C) 24 24 24 24 24 25 24
Dissolved O2 (mg/L) 9.0 8.3 8.6 8.9 8.6 8.7 8.5

Dissolved O2 (% Sat.)4 110 104 106 109 106 110 104

pH 8.1 8.0 8.1 8.2 8.1 8.1 8.2

Conductivity (μmhos/cm) 617 607 615 565 581 585 568

Pre-aeration Time (min)5 20 20 20 20 20 20 20

Analyst(s) Initial PG (VBC) CL2 (VBC) CL2 (VBC) KM ELS (SK) ELS (SK) CL2 (PC)
Final SK CGR SJC (KP) SK SK VC SJC (PC)

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 23 24
Dissolved O2 (% Sat.)4 Initial 101 101 100 101 96 98 100

Dissolved O2 (mg/L) Initial 8.1 8.3 7.9 8.1 7.7 7.8 8.1

Final 7.4 6.9 7.0 7.1 7.6 7.2 6.6

pH Initial 8.3 8.4 8.3 8.3 8.3 8.4 8.4

Final 8.1 8.1 8.1 8.2 8.2 8.1 8.0

Conductivity (μmhos/cm) Initial 491 540 531 448 430 417 419
Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 23 24
Dissolved O2 (mg/L) Initial 7.9 8.1 7.7 8.0 7.5 7.8 7.6

Final 7.3 6.9 7.3 7.1 7.6 7.2 6.7

pH Initial 8.2 8.2 8.2 8.3 8.3 8.3 8.3

Final 8.1 8.1 8.1 8.2 8.2 8.1 8.0

Conductivity (μmhos/cm) Initial 484 525 480 434 426 413 419
Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 23 24
Dissolved O2 (mg/L) Initial 8.0 8.2 7.7 8.0 7.6 8.0 7.7

Final 7.3 6.9 7.3 7.1 7.6 7.2 6.8

pH Initial 8.3 8.3 8.2 8.3 8.3 8.3 8.3

Final 8.1 8.1 8.1 8.2 8.2 8.1 8.1

Conductivity (μmhos/cm) Initial 499 538 493 456 445 432 437
Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 23 24
Dissolved O2 (mg/L) Initial 8.1 8.2 7.8 8.3 7.9 8.2 8.2

Final 7.3 6.7 7.3 6.9 7.3 7.2 6.8

pH Initial 8.2 8.2 8.2 8.2 8.3 8.2 8.2

Final 8.1 8.1 8.2 8.2 8.2 8.2 8.1

Conductivity (μmhos/cm) Initial 615 613 575 572 571 570 570
Hardness (mg/L as CaCO3) 320 ‒ ‒ ‒ ‒ ‒ ‒

"–" = not measured/not required
4 adjusted for temperature and barometric pressure Test Data Reviewed By : KP
5 ≤100 bubbles/minute Date : 2022-11-30

Initial 
Chemistry        

(100 %)

Control

100 %

WATER CHEMISTRY DATA

9 %

0.07 %



TOXICITY TEST REPORT
Fathead Minnow

EPS 1/RM/22
Page 1 of 5

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order :
Sample Number :

Test Method :

Effect Value 95% Confidence Limits Statistical Method

IC25 (Biomass)1 >100% − Linear Interpolation (CETIS)a

LC50 >100% − −

1as a measure of Growth

•All test validity criteria as specified in the test method cited above were satisfied.

Date : Approved By :
yyyy-mm-dd Project Manager

COMMENTS

Noted Deviation: The maximum sample holding time of 3 days allowed by the test method was exceeded.  The 
sample was tested with the client's consent.  There were no other unusual conditions or deviations from the test 
method, and the test is considered to be valid.

•Statistical analysis for the IC25 (Biomass)1 endpoint could not be conducted using Non-Linear Regression, since 
a suitable model could not be identified. Therefore, test results were calculated using Linear Interpolation 

(CETIS)a. 

250143
75493

SAMPLE IDENTIFICATION

Test of  Larval Growth and Survival Using Fathead Minnows.  Environment Canada, Conservation 
and Protection.   Ottawa, Ontario.  Report EPS 1/RM/22 , 2nd ed. (February 2011).

7-DAY TEST RESULTS

The results reported relate only to the sample tested and as received.
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Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)

Company : ALS Laboratory Group - Thunder Bay
Location : Thunder Bay  ON Sample Date : 2022-11-09
Job Number : L2740058-2 Time Collected : 12:20
Substance : L2740058-2 SED2DIS Date Received : 2022-11-14
Sampling Method : Not provided Time Received : 11:45
Sampled By : Not provided Temperature at Receipt : 15 °C
Sample Description : Clear, light yellow Date Tested : 2022-11-15



TOXICITY TEST REPORT
Fathead minnow

EPS 1/RM/22
Page 2 of 5Work Order : 250143

Sample Number : 75493

Test Organism : Pimephales promelas Culture Mortality/Diseased : 0 % (previous 7 days)

Organism Batch : Fm22-11 Organism Age : ~07:00 - 23:15 h at test start

Source : In-house culture

•No organisms exhibiting unusual appearance, behaviour, or undergoing unusual treatment were used in the test.

•Inflated swim bladders were confirmed in all test organisms used in this test.

Test Type : Static Renewal Control/Dilution Water : Well water 3

Renewal Method : 80-85% syphoned and replaced Test Volume / Replicate : 300 mL

Renewal Frequency : ≤ 24 hours Test Vessel : 420 mL polystyrene beaker

Sample Filtration : None Depth of Test Solution : 8 cm

Test Aeration : None Organisms per Replicate : 10

pH Adjustment : None Number of Replicates : 3

Hardness Adjustment : None Test Method Deviation(s): Yes (see 'Comments')

3no additional chemicals

Toxicant : Potassium Chloride Analyst(s) : CGR, NP, XD

Date Tested : 2022-11-01 Test Duration : 7 days

IC25 (Biomass)1 : 0.98 g/L LC50 : 1.07 g/L

95% Confidence Limits :0.83 - 1.07 g/L 95% Confidence Limits : 1.00 - 1.14 g/L

Statistical Method : Non-Linear Regression (CETIS)a Statistical Method : Linear Regression (MLE) (CETIS)a

Historical Mean IC25 : 1.01 g/L Historical Mean LC50 : 1.14 g/L

Warning Limits (± 2SD) :0.92 - 1.10 g/L Warning Limits (± 2SD) : 1.01 - 1.29 g/L

1as a measure of Growth

a CETIS™, © 2000-2022. V.2.1.4.0. Comprehensive Environmental Toxicity Information System.  Tidepool 

Noted Deviation: The maximum sample holding time of 3 days allowed by the test method was exceeded.  The sample was tested with the client's consent.  There were no other unusual conditions or deviations from the test method, and the test is considered to be valid.

bGrubbs, F.E., 1969.  Procedures for detecting outlying observations in samples.  Technometrics, 11 :1-21.

REFERENCES

TEST ORGANISM

TEST CONDITIONS

REFERENCE TOXICANT DATA

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.



TOXICITY TEST REPORT
Fathead minnow

EPS 1/RM/22
Page 3 of 5Work Order : 250143

Sample Number : 75493

Date :

Mortality/Impairment :

Standard Deviation :

Initiation Time : 15:15
Initiation Date :
Completion Date :

Date :
Analyst(s):
Concentration Number % Number % Number % Number % Number % Number % Number % Number % %

% Replicate
Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±0.00)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

0.07 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±0.00)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

0.24 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±0.00)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

0.81 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±0.00)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 1 10 1 10 1 10 3.33

2.7 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±5.77)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

9 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±0.00)

C 0 0 0 0 0 0 0* 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20.00

30 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±34.64)

C 0 0 0 0 0 0 2 20 3 30 3 30 5 50 6 60

A 0 0 0 0 1 10 3 30 3 30 3 30 3 30 3 30 13.33

100 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±15.28)

C 0 0 0 0 1 10 1 10 1 10 1 10 1 10 1 10

Aberrant behaviour or swimming impairment : 

NOTES :

Test Data Reviewed By : KP
Date : 2022-11-30

ELS(SK)

Treatment 
Mean Mortality 

(± SD)
2022-11-21 2022-11-22

0

*One test organism was missing from the 9% concentration replicate C (JJ).  The missing test organism was excluded from 

calculations/statistical analysis.  The IC25 (Growth)1 and LC50 endpoints were determined based on a total of 9 test organisms 
exposed in replicate C of the 9% concentration. (KP).

Control

AW ELS (PC)
2022-11-19 2022-11-20

SVCN AW JJ (VBC) ELS (SK)

CUMULATIVE DAILY CONTROL MORTALITY AND IMPAIRMENT

2022-11-16 2022-11-17 2022-11-18

CUMULATIVE DAILY MORTALITY

Day 0 Day 1 Day 2
2022-11-15

2022-11-22

2022-11-20: 1 small fish observed in the 2.7% concentration, Replicate A (ELS).

Day 3 Day 4 Day 5 Day 6
2022-11-16 2022-11-17 2022-11-18

Day 7

2022-11-20 2022-11-21 2022-11-222022-11-15 2022-11-19

2022-11-15

(±0.0)

0.00%

(±0.0)

0.00%

(±0.0)

0.00%

(±0.0)

0.00%

(±0.0)

0.00%

(±0.0)

0.00%

(±0.0)

0.00%

(±0.0)

0.00%



TOXICITY TEST REPORT
Fathead minnow

EPS 1/RM/22
Page 4 of 5

Work Order : 250143

Sample Number : 75493

Concentration Replicate

%

A 10 0.636 0.672 0.035

Control B 10 0.706

C 10 0.675

A 10 0.611 0.650 0.050

0.07 B 10 0.633

C 10 0.706

A 10 0.622 0.574 0.046

0.24 B 10 0.569

C 10 0.530

A 10 0.511 0.611 0.110

0.81 B 10 0.592

C 10 0.729

A 10 0.469 0.520 0.045

2.7 B 10 0.555

C 10 0.537

A 10 0.595 0.648 0.091

9 B 10 0.596

C 9* 0.7534

A 10 0.650 0.578 0.179

30 B 10 0.709

C 10 0.374

A 10 0.460 0.584 0.115

100 B 10 0.686

C 10 0.605

NOTES :

*One test organism missing from 9C (see 'NOTES' on page 3).

• Control average dry weight per surviving organism = 0.672 mg

Test Data Reviewed By : KP
Date : 2022-11-30

0

DRY WEIGHT AND BIOMASS DATA 

Number Exposed Replicate Mean 
Dry Weight (mg)

Treatment Mean 
Biomass (mg)

Standard 
Deviation

• 4Outlier according to Grubbs Testb.  Outlying data points were not excluded from 
statistical analysis, since they could not be attributed to error.



TOXICITY TEST REPORT
Fathead minnow

EPS 1/RM/22
Page 5 of 5Work Order : 250143

Sample Number : 75493

Day 0 - 1 Day 1 - 2 Day 2 - 3 Day 3 - 4 Day 4 - 5 Day 5 - 6 Day 6 - 7

2022-11-15 2022-11-16 2022-11-17 2022-11-18 2022-11-19 2022-11-20 2022-11-21

Sub-sample Used 1 1 1 2 2 3 3

Temperature (°C) 24 24 24 24 24 25 24

Dissolved O2 (mg/L) 9.0 8.3 8.6 8.9 8.6 8.7 8.5

Dissolved O2 % Sat.5 110 104 106 109 106 110 104

pH 8.1 8.0 8.1 8.2 8.1 8.1 8.2

Conductivity (μmhos/cm) 617 607 615 565 581 585 568

Pre-aeration Time (min)6 20 20 20 20 20 20 20

Analyst(s) : Initial PG (VBC) CL2 (VBC) CL2 (VBC) KM ELS (SK) ELS (SK) CL2 (PC)

Final AW ELS (VBC) JJ ELS (SK) ELS (SK) AW ELS (PC)

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 24 25

Dissolved O2 % Sat.5 Initial 101 101 100 101 96 98 100

Dissolved O2 (mg/L) Initial 8.1 8.3 7.9 8.1 7.7 7.8 8.1

Final 7.4 6.7 6.8 6.4 6.9 6.8 6.5

pH Initial 8.3 8.4 8.3 8.3 8.3 8.4 8.4

Final 8.2 8.0 7.9 8.0 8.0 8.1 8.0

Conductivity (μmhos/cm) Initial 491 540 531 448 430 417 419

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 24 25

Dissolved O2 (mg/L) Initial 7.9 8.1 7.7 8.0 7.5 7.8 7.6

Final 7.5 6.7 6.8 6.4 6.9 6.8 6.7

pH Initial 8.2 8.2 8.2 8.3 8.3 8.3 8.3

Final 8.2 8.0 8.0 8.0 8.1 8.1 8.0

Conductivity (μmhos/cm) Initial 484 525 480 434 426 413 419

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 24 25

Dissolved O2 (mg/L) Initial 8.0 8.2 7.7 8.0 7.6 8.0 7.7

Final 7.5 6.8 6.9 6.4 6.9 6.7 6.7

pH Initial 8.3 8.3 8.2 8.3 8.3 8.3 8.3

Final 8.2 8.0 8.0 8.0 8.1 8.0 8.0

Conductivity (μmhos/cm) Initial 499 538 493 456 445 432 437

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 24 25

Dissolved O2 (mg/L) Initial 8.1 8.2 7.8 8.3 7.9 8.2 8.2

Final 7.7 6.8 6.7 6.3 6.8 6.6 6.7

pH Initial 8.2 8.2 8.2 8.2 8.3 8.2 8.2

Final 8.2 8.1 8.1 8.1 8.1 8.1 8.1

Conductivity (μmhos/cm) Initial 615 613 575 572 571 570 570
Hardness (mg/L as CaCO3) 320 ‒ ‒ ‒ ‒ ‒ ‒

"–" = not measured/not required
5 adjusted for temperature and barometric pressure Test Data Reviewed By : KP
6 ≤100 bubbles/minute Date : 2022-11-30

100 %

9 %

WATER CHEMISTRY DATA

0.07 %

Initial 
Chemistry 

(100%)

Control



TOXICITY TEST REPORT
Pseudokirchneriella subcapitata

EPS 1/RM/25
Page 1 of 2

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order :
Sample Number :

Test Method :

Effect Value 95% Confidence Limits Statistical Method

IC25 (Growth) >90.91% − −

Toxicant : Zinc (as Zinc Sulfate)
Date Tested : 2022-11-08 IC25 Growth : 28.8 μg/L
Analyst(s) : AS, VBC 95% Confidence Limits : 18.7 - 35.8 μg/L
Test Duration : 72 hours Historical Mean IC25 : 19.0 μg/L
Statistical Method : Non-Linear Regression (CETIS)a Warning Limits (± 2SD) : 10.1 - 35.9 μg/L

•All test validity criteria as specified in the test method cited above were satisfied.

Approved By :

250143
75493

SAMPLE IDENTIFICATION

72-HOUR TEST RESULTS

REFERENCE TOXICANT DATA

Growth Inhibition Test Using a Freshwater Alga.  Environment Canada, Conservation and 
Protection.  Ottawa, Ontario.  Report EPS 1/RM/25, 2nd ed. (March 2007).

COMMENTS

The results reported relate only to the sample tested and as received.

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.

Project Manager

Noted Deviation(s) : The maximum sample holding time of 3 days allowed by the test method was exceeded.  The sample 
was tested with the client's consent.  There were no other unusual conditions or deviations from the test method, and the 
test is considered to be valid.
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Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)

Company : ALS Laboratory Group - Thunder Bay Sample Date : 2022-11-09
Location : Thunder Bay  ON Time Collected : 12:20
Job nimber: L2740058-2 Date Received : 2022-11-14
Substance : L2740058-2 SED2DIS Time Received : 11:45
Sampling Method : Not provided Temperature at Receipt : 15 °C
Sampled By : Not provided Date Tested : 2022-11-15
Sample Description : Clear, light yellow



TOXICITY TEST REPORT
Pseudokirchneriella subcapitata

EPS 1/RM/25
 Page 2 of 2

Work Order : 250143
Sample Number  : 75493

Test Organism : Pseudokirchneriella subcapitata Organism Batch : Ps22-11/3
Culture Origin : University of Waterloo, Waterloo ON Cell Density at 0-h : 10136 cells/mL
Strain Number : CPCC 37 Inoculum Prepared : 55 min. prior to test initiation
Inoculum Source : In-house culture Age (at start of test) : 4 days (in exponential growth)

•Algal growth curve is determined at least twice per year as required by the test method.
•No unusual appearance or treatment of culture prior to testing.

Test Type : Static Volume per Replicate : 220 μL
Test Duration : 72 hours Control Replicates : 10
Mean Temperature (± SD): 24.0°C (± 0.0 ) Test Replicates : 4
Sample Pre-aeration : None Concentrations Tested : 10 + Control 
Sample Filtration : 0.45 μm preconditioned filter Photoperiod : Continuous light
Volume Filtered: ≥10 mL Light Intensity : 4020-4230 lux
Control/Dilution Water : Millipore Milli-Q (no chemicals added) Initial pH (100% sample) : 8.2
Enrichment Medium : Stock 2B: EDTA reduced to 25% pH Adjustment : None
Test Vessel : U-shaped polystyrene microplate Hardness Adjustment : None
Enumeration Method : Manual (haemocytometer) Test Method Deviation(s) : See 'Comments'

Initiated By  : AS Control pH (at 0 hours) : 6.5
Date Counted : Control pH (at 72 hours) : 6.5
Counted By : AS Control Increase Factor : 27.4 times growth

Concentration Replicate CV (%)

% 1 2 3 4 7 8 9 10

Control 32.0 27.0 27.5 28.5 27.5 29.0 27.0 24.0 26.80 2.25 8.4 −

0.18 – – – – − − − − – – – –

0.35 – – – – − − − − – – – –

0.71 – – – – − − − − – – – –

1.42 – – – – − − − − – – – –

2.85 51.0 61.0 78.0 – − − − − 62.32 13.65 21.9 132.5 *

5.68 65.5 52.5 67.5 – − − − − 60.82 8.14 13.4 126.9 *

11.36 74.5 124.5 126.5 – − − − − 107.49 29.46 27.4 301.1 *

22.73 73.5 77.0 108.0 – − − − − 85.15 18.99 22.3 217.7 *

45.46 79.0 104.0 101.5 – − − − − 93.82 13.77 14.7 250.1 *

90.91 64.5 57.5 54.5 – − − − − 57.82 5.13 8.9 115.8 *

NOTES : *Statistically significant stimulation, according to ANOVA/Dunnett Multiple Comparison Test (CETIS)a, (α=0.05) with log transformation.

• Control replicates 5 and 6 used for pH measurement.

• The Mann-Kendall test shows that there is no inhibitory gradient (α=0.05). 

• No outlying data points were detected according to Grubbs Test (CETIS)a.

Test Data Reviewed By : EK

"–" = not counted/not required Date : 2022-12-15

a CETIS™, © 2000-2022. V.2.1.4.0.  Comprehensive Environmental Toxicity Information System.  Tidepool Scientific 
 Software, LLC, McKinleyville, CA 95519 [Program on disk and printed User's Guide].

bGrubbs, F.E., 1969.  Procedures for detecting outlying observations in samples.  Technometrics, 11 :1-21.

REFERENCES

Standard 
Deviation

TEST ORGANISM

TEST CONDITIONS

Stimulation                
(% of control)

Mean

CELL COUNTS AT 72-HOURS

Cell Yield (x 10000 cells/mL)

2022-11-18

Cell Concentration (x 10000 cells/mL)



TOXICITY TEST REPORT
Lemna minor
EPS 1/RM/37

Page 1 of 4

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order :
Sample Number :

Test Method :

Effect Value 95% Confidence Limits Statistical Method

IC25 (Frond Increase) >97.0% − −

IC25 (Dry Weight) >97.0% − −

•All test validity criteria as specified in the test method cited above were satisfied.

Approved By :

Project Manager

Test for Measuring the Inhibition of Growth using the Freshwater Macrophyte,  Lemna minor .   
Method Development and Application Section, Environmental Technology Centre, Environment 
Canada.  Ottawa, Ontario.  Report EPS 1/RM/37, 2nd ed. (January 2007).

COMMENTS

Noted Deviation: The maximum sample holding time of 3 days allowed by the test method was exceeded.  The 
sample was tested with the client's consent.  There were no other unusual conditions or deviations from the test 
method, and the test is considered to be valid.

250143
75493

SAMPLE IDENTIFICATION

7-DAY TEST RESULTS

The results reported relate only to the sample tested and as received.
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Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)

Company : ALS Laboratory Group - Thunder Bay Sample Date : 2022-11-09
Location : Thunder Bay  ON Time Collected : 12:20
Job Number: L2740058-2 Date Received : 2022-11-14
Substance : L2740058-2 SED2DIS Time Received : 11:45
Sampling Method : Not provided Temperature at Receipt : 15 °C
Sampled By : Not provided Date Tested : 2022-11-16
Sample Description : Clear, light yellow



TOXICITY TEST REPORT
Lemna minor
EPS 1/RM/37

Page 2 of 4
Work Order : 250143
Sample Number : 75493

Test Organism : Lemna minor L., Strain 7730 Age (on Test Day 0) : 8 days

Organism Batch : Lm22-11 Inoculum (Test Day 0) : 2 plants (3 fronds per plant)

Culture Origin : UTCC 492 Culture Medium : Modified Hoaglands E+

Test Organism Source : Axenic in-house culture Health Criteria (in APHA) : 18.2-fold frond increase in 7 days

Organism Acclimation : 18:20 hours (in APHA medium)

Test Type : Static (no sub-samples required) Sample Pre-aeration : 20 min. at ≤100 bubbles/min.

Control/Dilution Medium : Modified APHA pH Adjustment : None

Source of Water : Well Water Hardness Adjustment : None

Medium Preparation Water : Reverse Osmosis Replicates per Concentration : 4

Medium Preparation Chemicals : Modified APHA 1 Test Volume per Replicate : 100 mL

Nutrient Spiking of Sample : Modified APHA 1 Test Vessel : 200 mL glass jar

Initial pH  : 8.3 (100% sample) Depth of Test Solution : 4.0 cm

Initial temperature : 25 °C (100% sample) Photoperiod/Light Intensity : Continuous, 4260 - 5420 lux

Sample Filtration : 1 μm (Whatman GF/C) Test Method Deviation(s) : Yes (see 'COMMENTS')

1stocks A, B, C (10 mL/L)

Toxicant : Potassium Chloride IC25 (Frond Production) : 1.76 g/L

Date Tested : 95% Confidence Limits : 1.15 - 2.35 g/L

Test Duration : 7 days Statistical Method : Linear Interpolation (CETIS)a

Analyst(s) : NP Historical Mean IC25 : 2.19 g/L

Growth Medium : Modified APHA Warning Limits (± 2SD) : 1.74 - 2.74 g/L

Intitiation Time : 9:50 Termination Time : 10:40

Initiated By : NP (AS) Terminated By : PC (AS)

Test Day : 0 1 2 3 4 5 6 7

Date : 2022-11-16 2022-11-17 2022-11-18 2022-11-19 2022-11-20 2022-11-21 2022-11-22 2022-11-23

Temperature (° C) : 24 23 23 23 23 23 23 23

Control 8.4 − − − − − − 8.5

0.07 8.4 − − − − − − 8.6

0.24 – − − − − − − –

0.79 – − − − − − − –

2.6 8.4 − − − − − − 8.6

8.7 – − − − − − − –

29.1 – − − − − − − –

97 8.3 − − − − − − 9.0

"–" = not required

a CETIS™, © 2000-2022. V.2.1.4.0.  Comprehensive Environmental Toxicity Information System.  Tidepool Scientific 

 Software, LLC, McKinleyville, CA 95519 [Program on disk and printed User's Guide].

REFERENCES

TEST MONITORING

REFERENCE TOXICANT DATA

pH

2022-11-10

TEST ORGANISM

TEST CONDITIONS

No unusual appearance or treatment of culture prior to testing.  Test inoculated with healthy plants.

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.



TOXICITY TEST REPORT
Lemna minor
EPS 1/RM/37

Page 3 of 4Work Order : 250143
Sample Number : 75493

Test Concentration Replicate Frond Frond Mean Frond Standard Stimulation

% Count Increase Increase Deviation  (%)

A 85 79 85.00 7.0 −

Control B 88 82

C 90 84

D 101 95

A 89 83 86.75 10.3 2.1

0.07 B 108 102

C 89 83

D 85 79

A 104 98 94.75 3.3 11.5

0.24 B 97 91

C 99 93

D 103 97

A 97 91 96.75 5.9 13.8

0.79 B 105 99

C 110 104

D 99 93

A 80 74 93.00 19.5 9.4

2.6 B 126 120

C 98 92

D 92 86

A 91 85 100.50 15.1 18.2

8.7 B 106 100

C 102 96

D 127 121

A 135 129 130.25 20.5 53.2*

29.1 B 161 155

C 111 105

D 138 132

A 112 106 121.75 11.3 43.2*

97.0 B 130 124

C 139 133

D 130 124

NOTES: 

•A 14.2-fold increase in frond number was observed in the control over the testing period.

•No outlying data points were detected according to Grubbs Test (CETIS)a.

Test Data Reviewed By : EK
"–" = not available/not required Date : 2022-12-15

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

DAY 7 FROND COUNT DATA

Frond/Root Appearance

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

*Statistically significant stimulation (α=0.05) compared to the control, according to ANOVA/Dunnett Multiple 

Comparison Test (CETIS)a



TOXICITY TEST REPORT
Lemna minor
EPS 1/RM/37

Page 4 of 4

Work Order : 250143
Sample Number : 75493

Test Concentration Replicate
%

A 7.53 8.60 0.8 −
Control B 8.86

C 8.44
D 9.56
A 8.80 8.90 0.6 3.5

0.07 B 9.79
C 8.51
D 8.51
A 9.27 9.24 0.3 7.5

0.24 B 9.66
C 9.12
D 8.93
A 8.81 9.48 0.5 10.3

0.79 B 9.40
C 9.61
D 10.10
A 7.35 9.12 1.8 6.1

2.6 B 11.67
C 8.86
D 8.61
A 8.56 9.75 1.2 13.4

8.7 B 10.12
C 9.10
D 11.21
A 12.91 12.68 2.7 47.5*

29.1 B 15.93
C 9.43
D 12.46
A 12.93 13.51 0.9 57.1*

97.0 B 14.22
C 14.35
D 12.52

NOTES :

•No outlying data points were detected according to Grubbs Test (CETIS)a.

Test Data Reviewed By : EK
"–" = not available/not required Date : 2022-12-15

*Statistically significant stimulation (α=0.05) compared to the control, according to 
ANOVA/Dunnett Multiple Comparison Test (CETIS)a

DAY 7 FROND WEIGHT DATA

Dry Weight of 
Fronds (mg)

Standard DeviationTreatment Mean 
Dry Weight (mg)

Stimulation 
(%)





TOXICITY TEST REPORT
Ceriodaphnia dubia

EPS 1/RM/21
Page 1 of 4

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order :
Sample Number :

Test Method :

Effect Value 95% Confidence Limits Statistical Method

IC25 (Reproduction) >100% − −

LC50 >100% − −

•All test validity criteria as specified in the test method cited above were satisfied.

Date : Approved By :

yyyy-mm-dd Project Manager

COMMENTS

Noted Deviation: Due to a temperature system malfunction, the daily average temperature fell below the 
allowable range of 25 ± 1°C as per the test method. Since all validity criteria were satisfied, this deviation is not 
considered to have significantly altered the outcome of the test, and the test is considered to be valid. The 
maximum sample holding time of 3 days allowed by the test method was exceeded.  The sample was tested with 
the client's consent.  There were no other unusual conditions or deviations from the test method, and the test is 
considered to be valid.

250143
75494

SAMPLE IDENTIFICATION

Test of  Reproduction and Survival using the Cladoceran Ceriodaphnia dubia .  Environment 
Canada, Conservation and Protection.   Ottawa, Ontario.  Report EPS 1/RM/21, 2nd ed. (February 
2007).

7-DAY TEST RESULTS

The results reported relate only to the sample tested and as received.
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Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)

Company : ALS Laboratory Group - Thunder Bay
Location : Thunder Bay  ON Sample Date : 2022-11-09
Job Number : L2740058-3 Time Collected : 16:00
Substance : L2740058-3 EDL2 Date Received : 2022-11-14
Sampling Method : Not provided Time Received : 11:45
Sampled By : Not provided Temperature at Receipt : 15 °C
Sample Description : Clear, light yellow, settled solids Date Tested : 2022-11-15



TOXICITY TEST REPORT
Ceriodaphnia dubia 

EPS 1/RM/21
Page 2 of 4Work Order : 250143

Sample Number : 75494

Test Organism : Ceriodaphnia dubia Range of Age (at start of test) : 10:10 h - 22:10 h

Organism Batch : Cd 22-11 Mean Brood Organism Mortality : 2% (previous 7 days)

Organism Origin : Single in-house mass culture Average Total Neonates : 23.3 (first three broods)

Test Organism Origin : Individual in-house cultures Average Neonates : 15.1 (3rd or subsequent brood)

Ephippia in Culture : None

Test Type : Static renewal Control/Dilution Water : Well water 2

Renewal Method : Transferred to fresh solutions Test Volume per Replicate : 15 mL
Renewal Frequency : ≤ 24 hours Test Vessel : 20 mL glass vial

Sample Filtration : None Depth of Test Solution : 4 cm

Test Aeration : None Organisms per Replicate : 1

pH Adjustment : None Number of Replicates : 10

Hardness Adjustment : None Test Method Deviation(s) : Yes (see 'Comments')

2no additional chemicals

Toxicant : Sodium Chloride Analyst(s) : CL2, ELS, CGR, AW, XD

Date Tested : 2022-11-01 Test Duration : 6 days

IC25 (Reproduction) : 1.13 g/L LC50 : 2.21 g/L

95% Confidence Limits : 0.64 - 1.27 g/L 95% Confidence Limits : 2.00 - 2.43 g/L

Statistical Method : Linear Interpolation (CETIS)a Statistical Method : Spearman-Kärber (CETIS)a

Historical Mean IC25 : 1.06 g/L Historical Mean LC50 : 2.02 g/L

Warning Limits (± 2SD) : 0.65 - 1.74 g/L Warning Limits (± 2SD) : 1.58 - 2.58 g/L

Date Test Day Control 0.07 0.24 0.81 2.7 9 30 100

2022-11-16 1 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0

2022-11-19 4 0 0 0 0 0 0 0 0

2022-11-20 5 0 0 0 0 0 0 0 0

2022-11-21 6 0 10 0 0 0 0 10 0

2022-11-22 7 0 10 0 0 0 0 10 0

Total Mortality (%) : 0 10 0 0 0 0 10 0

a CETIS™, © 2000-2018. V.1.9.4.7.  Comprehensive Environmental Toxicity Information System.  Tidepool  

Scientific Software, LLC, McKinleyville, CA 95519 [Program on disk and printed User's Guide].

bGrubbs, F.E., 1969.  Procedures for detecting outlying observations in samples.  Technometrics, 11 :1-21.

REFERENCES

TEST ORGANISM

CUMULATIVE DAILY MORTALITY DATA

No organisms exhibiting unusual appearance, behaviour, or undergoing unusual treatment were used in the test.

REFERENCE TOXICANT DATA

TEST CONDITIONS

Test Concentration (%)

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.



TOXICITY TEST REPORT
Ceriodaphnia dubia 

EPS 1/RM/21
Page 3 of 4Work Order : #

Sample Number :

Test Initiation Date :
Initiated By :
Initiation Time :
Test Completion Date :

Analyst(s)

Day 1 2 3 4 5 6 7 8 9 10 Day 1 2 3 4 5 6 7 8 9 10

2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0 MR 2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0 CGR 2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0 SJC (KP) 2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0

2022-11-19 4 6 6 6 6 4 7 6 5 5 5 5.6 SK 2022-11-19 4 6 5 4 5 5 6 6 4 6 5 5.2

2022-11-20 5 9 10 11 10 10 11 9 9 10 10 9.9 NP(SK) 2022-11-20 5 10 10 7 8 9 13 11 9 10 9 9.6

2022-11-21 6 11 12 0 10 0 0 0 0 0 12 4.5 PG (PC) 2022-11-21 6 14 0 0 11 0 0 0 0 0 10 3.5

2022-11-22 7 0 0 12 0 12 13 12 12 13 0 7.4 SJC (PC) 2022-11-22 7 0 14 13 0 10 13 12 11 11 0 8.4

Total 26 28 29 26 26 313 27 26 28 27 27.4 (±1.6) Total 30 29 24 24 24 32 29 24 27 24 26.7 (±3.1)

Day 1 2 3 4 5 6 7 8 9 10 Day 1 2 3 4 5 6 7 8 9 10

2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0 2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0 2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0 2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0

2022-11-19 4 4 5 6 6 6 6 7 7 4 5 5.6 2022-11-19 4 4 5 4 5 4 3 5 7 4 6 4.7

2022-11-20 5 12 11 * 9 11 10 12 10 10 10 11 10.6 2022-11-20 5 12 12 9 6 8 10 9 6 11 11 9.4

2022-11-21 6 12 0 0 0 0 0 x 0 0 0 12 2.4 2022-11-21 6 12 0 13 10 0 0 16 0 0 11 6.2

2022-11-22 7 0 0 12 15 12 0 13 12 12 0 7.6 2022-11-22 7 0 11 0 0 14 14 0 14 11 0 6.4

Total 28 16 27 32 28 18 30 29 26 28 26.2 (±5.1) Total 28 28 26 213 26 27 30 27 26 28 26.7 (±2.4)

Day 1 2 3 4 5 6 7 8 9 10 Day 1 2 3 4 5 6 7 8 9 10

2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0 2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0 2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0 2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0

2022-11-19 4 6 5 3 6 6 5 5 6 5 6 5.3 2022-11-19 4 7 7 6 5 6 4 5 5 3 6 5.4

2022-11-20 5 12 10 11 8 9 11 11 11 10 11 10.4 2022-11-20 5 9 9 10 8 11 10 7 10 9 11 9.4

2022-11-21 6 0 10 0 0 0 0 0 0 0 13 2.3 2022-11-21 6 7 0 0 10 0 0 x 0 0 0 14 3.1

2022-11-22 7 12 0 13 12 12 13 16 12 12 0 10.2 2022-11-22 7 – 15 14 0 14 0 11 11 13 0 7.8

Total 30 25 27 26 27 29 32 29 27 30 28.2 (±2.1) Total 23 31 30 23 31 14 23 26 25 31 25.7 (±5.4)

Day 1 2 3 4 5 6 7 8 9 10 Day 1 2 3 4 5 6 7 8 9 10

2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0 2022-11-16 1 0 0 0 0 0 0 0 0 0 0 0

2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0 2022-11-17 2 0 0 0 0 0 0 0 0 0 0 0

2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0 2022-11-18 3 0 0 0 0 0 0 0 0 0 0 0

2022-11-19 4 5 5 6 6 5 5 6 3 6 4 5.1 2022-11-19 4 5 4 6 6 6 4 7 6 4 5 5.3

2022-11-20 5 8 9 9 9 8 10 9 9 8 10 8.9 2022-11-20 5 8 11 12 7 8 9 9 10 10 11 9.5

2022-11-21 6 0 11 0 0 0 0 0 0 0 13 2.4 2022-11-21 6 0 0 9 11 0 0 0 0 0 13 3.3

2022-11-22 7 12 0 11 11 8 8 12 13 12 0 8.7 2022-11-22 7 10 13 0 0 12 12 13 13 14 0 8.7

Total 25 25 26 26 213 23 27 25 26 27 25.1 (±1.9) Total 23 28 27 24 26 25 29 29 28 29 26.8 (±2.2)

NOTES :

x = test organism mortality

* = accidental test organism mortality Test Data Reviewed By :

– =4th brood (see 'NOTES') Date :

0.07%

Control Replicate Replicate

2022-11-15

2022-11-22

Replicate
Mean 
Young 
(±SD)

16:10
CGR

Mean 
Young 
(±SD)

Mean 
Young 
(±SD)

Mean 
Young 
(±SD)

Replicate

•All young produced by a test organism during its fourth and subsequent broods were discarded and not included in the above counts.  The presence of two or more neonates 
in any test chamber, during any given day of the test, constitutes a brood.

250143

75494
SURVIVAL AND REPRODUCTION

Replicate
Mean 
Young 
(±SD)

2.7%

9%

30%

100%
Mean 
Young 
(±SD)

Replicate

Mean 
Young 
(±SD)

Replicate

•3 Outlier according to Grubbs Testb.  Outlying data points were not excluded from statistical analysis, since they could not be attributed to error.

2022-11-30

KP

0.24%

0.81%

Mean 
Young 
(±SD)

Replicate



TOXICITY TEST REPORT
Ceriodaphnia dubia 

EPS 1/RM/21
Page 4 of 4Work Order : 250143

Sample Number : 75494

Day 0 - 1 Day 1 - 2 Day 2 - 3 Day 3 - 4 Day 4 - 5 Day 5 - 6 Day 6 - 7

Date : 2022-11-15 2022-11-16 2022-11-17 2022-11-18 2022-11-19 2022-11-20 2022-11-21

Sub-sample Used 1 1 1 2 2 3 3

Temperature (°C) 24 24 24 24 24 24 24
Dissolved O2 (mg/L) 8.8 8.4 8.4 9.2 9.0 9.6 8.9

Dissolved O2 (% Sat.)4 109 104 105 114 111 120 109

pH 7.8 7.9 7.9 7.9 7.9 7.9 8.0

Conductivity (μmhos/cm) 1535 1533 1528 1532 1528 1533 1525

Pre-aeration Time (min)5 20 20 20 20 20 20 20

Analyst(s) Initial PG (VBC) CL2 (VBC) CGR KM (KP) ELS (SK) ELS(SK) CL2 (PC)
Final SK CGR SJC (KP) JJ (SK) NP VC SJC (PC)

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 23 24
Dissolved O2 (% Sat.)4 Initial 101 101 100 101 96 98 100

Dissolved O2 (mg/L) Initial 8.1 8.3 7.9 8.1 7.7 7.8 8.1

Final 7.4 6.6 7.2 6.9 7.7 6.9 6.7

pH Initial 8.3 8.4 8.3 8.3 8.3 8.4 8.4

Final 8.1 8.0 8.1 8.1 8.2 8.1 8.0

Conductivity (μmhos/cm) Initial 491 540 531 448 430 417 419
Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 23 24
Dissolved O2 (mg/L) Initial 7.8 8.0 7.6 7.9 7.4 7.8 7.5

Final 7.4 6.7 7.3 6.9 7.7 7.0 6.8

pH Initial 8.2 8.2 8.2 8.3 8.2 8.3 8.3

Final 8.1 8.1 8.1 8.1 8.2 8.1 8.0

Conductivity (μmhos/cm) Initial 485 529 493 441 425 415 422
Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 23 24
Dissolved O2 (mg/L) Initial 8.0 8.2 7.8 7.9 7.5 7.9 7.7

Final 7.3 6.8 7.4 7.0 7.8 6.9 6.8

pH Initial 8.2 8.2 8.2 8.3 8.3 8.3 8.3

Final 8.1 8.1 8.1 8.2 8.2 8.1 8.1

Conductivity (μmhos/cm) Initial 587 630 599 550 538 526 531
Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 23 24
Dissolved O2 (mg/L) Initial 8.2 8.2 7.9 8.3 8.1 8.3 8.5

Final 7.2 6.8 7.4 7.0 7.8 6.9 6.8

pH Initial 8.0 8.0 8.0 8.1 8.0 8.1 8.0

Final 8.0 8.0 8.1 8.1 8.2 8.0 8.0

Conductivity (μmhos/cm) Initial 1538 1541 1539 1533 1526 1531 1533
Hardness (mg/L as CaCO3) 550 ‒ ‒ ‒ ‒ ‒ ‒

"–" = not measured/not required
4 adjusted for temperature and barometric pressure Test Data Reviewed By : KP
5 ≤100 bubbles/minute Date : 2022-11-30

Control

100 %

WATER CHEMISTRY DATA

9 %

0.07 %

Initial 
Chemistry        

(100 %)



TOXICITY TEST REPORT
Fathead Minnow

EPS 1/RM/22
Page 1 of 5

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order :
Sample Number :

Test Method :

Effect Value 95% Confidence Limits Statistical Method

IC25 (Biomass)1 >100% − Linear Interpolation (CETIS)a

LC50 >100% − −

1as a measure of Growth

•All test validity criteria as specified in the test method cited above were satisfied.

Date : Approved By :

yyyy-mm-dd Project Manager

COMMENTS

Noted Deviation: The maximum sample holding time of 3 days allowed by the test method was exceeded.  The 
sample was tested with the client's consent.  There were no other unusual conditions or deviations from the test 
method, and the test is considered to be valid.

•Statistical analysis for the IC25 (Biomass)1 endpoint could not be conducted using Non-Linear Regression, since 
a suitable model could not be identified. Therefore, test results were calculated using Linear Interpolation 

(CETIS)a. 

250143
75494

SAMPLE IDENTIFICATION

Test of  Larval Growth and Survival Using Fathead Minnows.  Environment Canada, Conservation 
and Protection.   Ottawa, Ontario.  Report EPS 1/RM/22 , 2nd ed. (February 2011).

7-DAY TEST RESULTS

The results reported relate only to the sample tested and as received.
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Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)

Company : ALS Laboratory Group - Thunder Bay
Location : Thunder Bay  ON Sample Date : 2022-11-09
Job Number : L2740058-3 Time Collected : 16:00
Substance : L2740058-3 EDL2 Date Received : 2022-11-14
Sampling Method : Not provided Time Received : 11:45
Sampled By : Not provided Temperature at Receipt : 15 °C
Sample Description : Clear, light yellow, settled solids Date Tested : 2022-11-15



TOXICITY TEST REPORT
Fathead minnow

EPS 1/RM/22
Page 2 of 5Work Order : 250143

Sample Number : 75494

Test Organism : Pimephales promelas Culture Mortality/Diseased : 0 % (previous 7 days)

Organism Batch : Fm22-11 Organism Age : ~07:00 - 23:45 h at test start

Source : In-house culture

•No organisms exhibiting unusual appearance, behaviour, or undergoing unusual treatment were used in the test.

•Inflated swim bladders were confirmed in all test organisms used in this test.

Test Type : Static Renewal Control/Dilution Water : Well water 3

Renewal Method : 80-85% syphoned and replaced Test Volume / Replicate : 300 mL

Renewal Frequency : ≤ 24 hours Test Vessel : 420 mL polystyrene beaker

Sample Filtration : None Depth of Test Solution : 8 cm

Test Aeration : None Organisms per Replicate : 10

pH Adjustment : None Number of Replicates : 3

Hardness Adjustment : None Test Method Deviation(s): Yes (see 'Comments')

3no additional chemicals

Toxicant : Potassium Chloride Analyst(s) : CGR, NP, XD

Date Tested : 2022-11-01 Test Duration : 7 days

IC25 (Biomass)1 : 0.98 g/L LC50 : 1.07 g/L

95% Confidence Limits : 0.83 - 1.07 g/L 95% Confidence Limits : 1.00 - 1.14 g/L

Statistical Method : Non-Linear Regression (CETIS)a Statistical Method : Linear Regression (MLE) (CETIS)a

Historical Mean IC25 : 1.01 g/L Historical Mean LC50 : 1.14 g/L

Warning Limits (± 2SD) : 0.92 - 1.10 g/L Warning Limits (± 2SD) : 1.01 - 1.29 g/L

1as a measure of Growth

a CETIS™, © 2000-2018. V.1.9.4.7.  Comprehensive Environmental Toxicity Information System.  Tidepool 

 Scientific Software, LLC, McKinleyville, CA 95519 [Program on disk and printed User's Guide].

bGrubbs, F.E., 1969.  Procedures for detecting outlying observations in samples.  Technometrics, 11 :1-21.

REFERENCES

TEST ORGANISM

TEST CONDITIONS

REFERENCE TOXICANT DATA

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.



TOXICITY TEST REPORT
Fathead minnow

EPS 1/RM/22
Page 3 of 5

Work Order : 250143
Sample Number : 75494

Date :

Mortality/Impairment :

Standard Deviation :

Initiation Time : 15:45
Initiation Date :
Completion Date :

Date :
Analyst(s):
Concentration Number % Number % Number % Number % Number % Number % Number % Number % %

% Replicate
Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.33

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 10  (±5.77)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

0.07 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±0.00)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

0.24 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±0.00)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.33

0.81 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±5.77)

C 0 0 0 0 0 0 0 0 0 0 1 10 1 10 1 10

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00

2.7 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±0.00)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 4 40 5 50 5 50 5 50 16.67

9 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±28.87)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 1 10 1 10 3.33

30 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±5.77)

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.00

100 B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  (±17.32)

C 0 0 0 0 0 0 0 0 3 30 3 30 3 30 3 30

Aberrant behaviour or swimming impairment : 

Test Data Reviewed By : KP
Date : 2022-12-01

ELS(SK)

Treatment 
Mean Mortality 

(± SD)
2022-11-21 2022-11-22

Control

PC ELS (PC)
2022-11-19 2022-11-20

SVAW AW JJ (VBC) ELS(SK)

CUMULATIVE DAILY CONTROL MORTALITY AND IMPAIRMENT

2022-11-16 2022-11-17 2022-11-18

CUMULATIVE DAILY MORTALITY

Day 0 Day 1 Day 2
2022-11-15

2022-11-22

2022-11-21: One fish is swimming in circles in the 30% concentration, Replicate B (PC).

Day 3 Day 4 Day 5 Day 6
2022-11-16 2022-11-17 2022-11-18

Day 7

2022-11-20 2022-11-21 2022-11-222022-11-15 2022-11-19

2022-11-15

(±0.0)

0.00%

(±0.0)

0.00%

(±0.0)

0.00%

(±0.0)

0.00%

(±0.0)

0.00%

(±0.0)

0.00%

(±5.8)

3.33%

(±0.0)

0.00%



TOXICITY TEST REPORT
Fathead minnow

EPS 1/RM/22
Page 4 of 5

Work Order : 250143

Sample Number : 75494

Concentration Replicate

%

A 10 0.601 0.586 0.017

Control B 10 0.590

C 10 0.568

A 10 0.502 0.538 0.033

0.07 B 10 0.543

C 10 0.568

A 10 0.525 0.511 0.058

0.24 B 10 0.561

C 10 0.448

A 10 0.566 0.535 0.096

0.81 B 10 0.427

C 10 0.611

A 10 0.575 0.517 0.064

2.7 B 10 0.448

C 10 0.529

A 10 0.252 0.460 0.193

9 B 10 0.633

C 10 0.496

A 10 0.442 0.478 0.037

30 B 10 0.475

C 10 0.516

A 10 0.567 0.528 0.104

100 B 10 0.607

C 10 0.411

NOTES : •No outlying data points were detected according to Grubbs Testb.

• Control average dry weight per surviving organism = 0.608 mg

Test Data Reviewed By : KP
Date : 2022-12-01

DRY WEIGHT AND BIOMASS DATA 

Number Exposed Replicate Mean 
Dry Weight (mg)

Treatment Mean 
Biomass (mg)

Standard 
Deviation



TOXICITY TEST REPORT
Fathead minnow

EPS 1/RM/22
Page 5 of 5Work Order : 250143

Sample Number : 75494

Day 0 - 1 Day 1 - 2 Day 2 - 3 Day 3 - 4 Day 4 - 5 Day 5 - 6 Day 6 - 7

2022-11-15 2022-11-16 2022-11-17 2022-11-18 2022-11-19 2022-11-20 2022-11-21

Sub-sample Used 1 1 1 2 2 3 3

Temperature (°C) 24 24 24 24 24 24 24

Dissolved O2 (mg/L) 8.8 8.4 8.4 9.2 9.0 9.6 8.9

Dissolved O2 % Sat.5 109 104 105 114 111 120 109

pH 7.8 7.9 7.9 7.9 7.9 7.9 8.0

Conductivity (μmhos/cm) 1535 1533 1528 1532 1528 1533 1525

Pre-aeration Time (min)6 20 20 20 20 20 20 20

Analyst(s) : Initial PG (VBC) CL2 (VBC) CGR KM (KP) ELS (SK) ELS(SK) CL2 (PC)

Final AW ELS (VBC) JJ (VBC) ELS (SK) SK VC ELS (PC)

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 24 25

Dissolved O2 % Sat.5 Initial 101 101 100 101 96 98 100

Dissolved O2 (mg/L) Initial 8.1 8.3 7.9 8.1 7.7 7.8 8.1

Final 7.9 7.1 7.1 6.9 7.3 7.3 6.4

pH Initial 8.3 8.4 8.3 8.3 8.3 8.4 8.4

Final 8.1 8.1 8.0 8.1 8.1 8.1 8.0

Conductivity (μmhos/cm) Initial 491 540 531 448 430 417 419

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 24 25

Dissolved O2 (mg/L) Initial 7.8 8.0 7.6 7.9 7.4 7.8 7.5

Final 7.8 7.1 7.1 6.8 7.2 7.3 6.7

pH Initial 8.2 8.2 8.2 8.3 8.2 8.3 8.3

Final 8.2 8.1 8.0 8.1 8.1 8.1 8.1

Conductivity (μmhos/cm) Initial 485 529 493 441 425 415 422

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 24 25

Dissolved O2 (mg/L) Initial 8.0 8.2 7.8 7.9 7.5 7.9 7.7

Final 7.8 7.1 7.0 6.8 7.0 7.3 6.8

pH Initial 8.2 8.2 8.2 8.3 8.3 8.3 8.3

Final 8.2 8.1 8.0 8.1 8.0 8.1 8.0

Conductivity (μmhos/cm) Initial 587 630 599 550 538 526 531

Temperature (°C) Initial 24 24 25 24 24 24 24

Final 24 23 23 23 23 24 25

Dissolved O2 (mg/L) Initial 8.2 8.2 7.9 8.3 8.1 8.3 8.5

Final 7.8 7.1 6.9 6.7 6.9 7.3 6.8

pH Initial 8.0 8.0 8.0 8.1 8.0 8.1 8.0

Final 8.2 8.0 7.9 8.0 7.9 8.0 7.9

Conductivity (μmhos/cm) Initial 1538 1541 1539 1533 1526 1531 1533
Hardness (mg/L as CaCO3) 550 ‒ ‒ ‒ ‒ ‒ ‒

"–" = not measured/not required
5 adjusted for temperature and barometric pressure Test Data Reviewed By : KP
6 ≤100 bubbles/minute Date : 2022-12-01

100 %

9 %

WATER CHEMISTRY DATA

0.07 %

Initial 
Chemistry 

(100%)

Control



TOXICITY TEST REPORT
Pseudokirchneriella subcapitata

EPS 1/RM/25
Page 1 of 2

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order :
Sample Number :

Test Method :

Effect Value 95% Confidence Limits Statistical Method

IC25 (Growth) >90.91% − −

Toxicant : Zinc (as Zinc Sulfate)
Date Tested : IC25 Growth : 28.8 μg/L
Analyst(s) : AS, VBC 95% Confidence Limits : 18.7 - 35.8 μg/L
Test Duration : 72 hours Historical Mean IC25 : 19.0 μg/L
Statistical Method : Non-Linear Regression (CETIS)a Warning Limits (± 2SD) : 10.1 - 35.9 μg/L

•All test validity criteria as specified in the test method cited above were satisfied.

Approved By :

250143
75494

SAMPLE IDENTIFICATION

72-HOUR TEST RESULTS

REFERENCE TOXICANT DATA

Growth Inhibition Test Using a Freshwater Alga.  Environment Canada, Conservation and 
Protection.  Ottawa, Ontario.  Report EPS 1/RM/25, 2nd ed. (March 2007).

COMMENTS

The results reported relate only to the sample tested and as received.

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.

Project Manager

The maximum sample holding time of 3 days allowed by the test method was exceeded.  The sample was tested with the 
client's consent.  There were no other unusual conditions or deviations from the test method, and the test is considered to 
be valid.

2022-11-08

0.0

-171.6

-253.5 -258.9
-243.9 -243.9

-113.2

-300

-250

-200

-150

-100

-50

0

50

100

Control 2.85 5.68 11.36 22.73 45.46 90.91

G
ro

w
th

 In
hi

bi
tio

n 
(%

 o
f C

on
tr

ol
)

Test Concentration (%)

Inhibition

Stimulation
0

20

40

60

80

100

120

140

0.0 0.5 1.0 1.5 2.0

Ce
ll 

Yi
el

d 
(x

10
00

0 
ce

lls
/m

L)

Log Concentration

Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)

Company : ALS Laboratory Group - Thunder Bay Sample Date : 2022-11-09
Location : Thunder Bay  ON Time Collected : 16:00
Job Number: L2740058-3 Date Received : 2022-11-14
Substance : L2740058-3 EDL2 Time Received : 11:45
Sampling Method : Not provided Temperature at Receipt : 15 °C
Sampled By : Not provided Date Tested : 2022-11-15
Sample Description : Clear, light yellow, settled solids



TOXICITY TEST REPORT
Pseudokirchneriella subcapitata

EPS 1/RM/25
 Page 2 of 2

Work Order : 250143
Sample Number  : 75494

•Algal growth curve is determined at least twice per year as required by the test method.

•No unusual appearance or treatment of culture prior to testing.

Test Type : Static Volume per Replicate : 220 μL
Test Duration : 72 hours Control Replicates : 10
Mean Temperature (± SD): 24.0°C (± 0.0 ) Test Replicates : 4
Sample Pre-aeration : None Concentrations Tested : 10 + Control 
Sample Filtration : 0.45 μm preconditioned filter Photoperiod : Continuous light
Volume Filtered: ≥10 mL Light Intensity : 4020-4230 lux
Control/Dilution Water : Millipore Milli-Q (no chemicals added) Initial pH (100% sample) : 7.9
Enrichment Medium : Stock 2B: EDTA reduced to 25% pH Adjustment : None
Test Vessel : U-shaped polystyrene microplate Hardness Adjustment : None
Enumeration Method : Manual (haemocytometer) Test Method Deviation(s) : See 'Comments'

Initiated By  : AS Control pH (at 0 hours) : 6.5
Date Counted : Control pH (at 72 hours) : 6.5
Counted By : NP/AS Control Increase Factor : 31.7 times growth

Concentration Replicate CV (%)

% 1 2 3 4 7 8 9 10

Control 31.5 34.0 31.0 33.5 39.0 24.5 25.5 38.0 31.11 5.22 16.8 −

0.18 – – – – − − − − – – – –

0.35 – – – – − − − − – – – –

0.71 – – – – − − − − – – – –

1.42 – – – – − − − − – – – –

2.85 84.5 98.0 74.0 – − − − − 84.49 12.03 14.2 171.6 *

5.68 109.5 102.0 121.5 – − − − − 109.99 9.84 8.9 253.5 *

11.36 107.0 112.5 118.5 – − − − − 111.65 5.75 5.2 258.9 *

22.73 105.5 108.0 110.5 – − − − − 106.99 2.50 2.3 243.9 *

45.46 114.0 105.5 104.5 – − − − − 106.99 5.22 4.9 243.9 *

90.91 62.0 66.0 74.0 – − − − − 66.32 6.11 9.2 113.2 *

NOTES : *Statistically significant stimulation, according to ANOVA/Dunnett Multiple Comparison Test (CETIS)a, (α=0.05)

• Control replicates 5 and 6 used for pH measurement.

• The Mann-Kendall test shows that there is no inhibitory gradient (α=0.05). 

• No outlying data points were detected according to Grubbs Test (CETIS)a.

Test Data Reviewed By : EK

"–" = not counted/not required Date : 2022-12-15

a CETIS™, © 2000-2022. V.2.1.4.0.  Comprehensive Environmental Toxicity Information System.  Tidepool Scientific 
 Software, LLC, McKinleyville, CA 95519 [Program on disk and printed User's Guide].

REFERENCES

Standard 
Deviation

TEST ORGANISM

TEST CONDITIONS

Stimulation                
(% of control)

Mean

CELL COUNTS AT 72-HOURS

Cell Yield (x 10000 cells/mL)

2022-11-18

Cell Concentration (x 10000 cells/mL)

Test Organism : Pseudokirchneriella subcapitata Organism Batch : Ps22-11/3
Culture Origin : University of Waterloo, Waterloo ON Cell Density at 0-h : 10136 cells/mL
Strain Number : CPCC 37 Inoculum Prepared : 60 min. prior to test initiation
Inoculum Source : In-house culture Age (at start of test) : 4 days (in exponential growth)



TOXICITY TEST REPORT
Lemna minor
EPS 1/RM/37

Page 1 of 4

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order :
Sample Number :

Test Method :

Effect Value 95% Confidence Limits Statistical Method

IC25 (Frond Increase) >97.0% − −

IC25 (Dry Weight) >97.0% − −

•All test validity criteria as specified in the test method cited above were satisfied.

Approved By :

Project Manager

Test for Measuring the Inhibition of Growth using the Freshwater Macrophyte,  Lemna minor .   
Method Development and Application Section, Environmental Technology Centre, Environment 
Canada.  Ottawa, Ontario.  Report EPS 1/RM/37, 2nd ed. (January 2007).

COMMENTS

The maximum sample holding time of 3 days allowed by the test method was exceeded.  The sample was tested 
with the client's consent.  There were no other unusual conditions or deviations from the test method, and the test is 
considered to be valid.

250143
75494

SAMPLE IDENTIFICATION

7-DAY TEST RESULTS

The results reported relate only to the sample tested and as received.
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Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)

Company : ALS Laboratory Group - Thunder Bay Sample Date : 2022-11-09
Location : Thunder Bay  ON Time Collected : 16:00
Job Number: L2740058-3 Date Received : 2022-11-14
Substance : L2740058-3 EDL2 Time Received : 11:45
Sampling Method : Not provided Temperature at Receipt : 15 °C
Sampled By : Not provided Date Tested : 2022-11-16
Sample Description : Clear, light yellow, settled solids



TOXICITY TEST REPORT
Lemna minor
EPS 1/RM/37

Page 2 of 4
Work Order : 250143
Sample Number : 75494

Test Organism : Lemna minor L., Strain 7730 Age (on Test Day 0) : 8 days

Organism Batch : Lm22-11 Inoculum (Test Day 0) : 2 plants (3 fronds per plant)

Culture Origin : UTCC 492 Culture Medium : Modified Hoaglands E+

Test Organism Source : Axenic in-house culture Health Criteria (in APHA) : 18.2-fold frond increase in 7 days

Organism Acclimation : 21:20 hours (in APHA medium)

Test Type : Static (no sub-samples required) Sample Pre-aeration : 20 min. at ≤100 bubbles/min.

Control/Dilution Medium : Modified APHA pH Adjustment : None

Source of Water : Well Water Hardness Adjustment : None

Medium Preparation Water : Reverse Osmosis Replicates per Concentration : 4

Medium Preparation Chemicals : Modified APHA 1 Test Volume per Replicate : 100 mL

Nutrient Spiking of Sample : Modified APHA 1 Test Vessel : 200 mL glass jar

Initial pH  : 7.9 (100% sample) Depth of Test Solution : 4.0 cm

Initial temperature : 23 °C (100% sample) Photoperiod/Light Intensity : Continuous, 4120 - 4910 lux

Sample Filtration : 1 μm (Whatman GF/C) Test Method Deviation(s) : Yes (see 'COMMENTS')

1stocks A, B, C (10 mL/L)

Toxicant : Potassium Chloride IC25 (Frond Production) : 1.76 g/L

Date Tested : 95% Confidence Limits : 1.15 - 2.35 g/L

Test Duration : 7 days Statistical Method : Linear Interpolation (CETIS)a

Analyst(s) : NP Historical Mean IC25 : 2.19 g/L

Growth Medium : Modified APHA Warning Limits (± 2SD) : 1.74 - 2.74 g/L

Intitiation Time : 13:10 Termination Time : 15:25

Initiated By : NP/VBC Terminated By : VBC

Test Day : 0 1 2 3 4 5 6 7

Date : 2022-11-16 2022-11-17 2022-11-18 2022-11-19 2022-11-20 2022-11-21 2022-11-22 2022-11-23

Temperature (° C) : 24 25 25 24 24 24 25 25

Control 8.4 − − − − − − 8.6

0.07 8.3 − − − − − − 8.7

0.24 – − − − − − − –

0.79 – − − − − − − –

2.6 8.3 − − − − − − 8.6

8.7 – − − − − − − –

29.1 – − − − − − − –

97 8.1 − − − − − − 8.8

"–" = not required

a CETIS™, ©2000-2022. V.2.1.4.0. Comprehensive Environmental Toxicity Information System.  Tidepool Scientific 

 Software, LLC, McKinleyville, CA 95519 [Program on disk and printed User's Guide].

REFERENCES

TEST MONITORING

REFERENCE TOXICANT DATA

pH

2022-11-10

TEST ORGANISM

TEST CONDITIONS

No unusual appearance or treatment of culture prior to testing.  Test inoculated with healthy plants.

The reference toxicity test was performed under the same experimental conditions as those used with the test sample.
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Lemna minor
EPS 1/RM/37

Page 3 of 4Work Order : 250143
Sample Number : 75494

Test Concentration Replicate Frond Frond Mean Frond Standard Stimulation

% Count Increase Increase Deviation  (%)

A 110 104 101.00 6.8 −

Control B 98 92

C 114 108

D 106 100

A 127 121 103.25 15.0 2.2

0.07 B 91 85

C 106 100

D 113 107

A 93 87 97.50 7.9 -3.5

0.24 B 111 105

C 102 96

D 108 102

A 123 117 94.50 16.7 -6.4

0.79 B 96 90

C 100 94

D 83 77

A 118 112 94.75 13.6 -6.2

2.6 B 104 98

C 86 80

D 95 89

A 105 99 107.25 15.2 6.2

8.7 B 105 99

C 136 130

D 107 101

A 119 113 109.00 13.3 7.9

29.1 B 113 107

C 130 124

D 98 92

A 93 87 89.25 5.2 -11.6

97.0 B 92 86

C 103 97

D 93 87

NOTES: 

•A 16.8-fold increase in frond number was observed in the control over the testing period.

•No outlying data points were detected according to Grubbs Test (CETIS)a.

Test Data Reviewed By : EK
"–" = not available/not required Date : 2022-12-15

•No statistically significant stimulation (α=0.05) was detected by ANOVA-Dunnett Multiple Comparison Test 

(CETIS)a at any test level compared to the control.

DAY 7 FROND COUNT DATA

Frond/Root Appearance

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

Some fronds are yellow, and 
root some destruction in all 
replicates.

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.

Fronds healthy, appearance 
normal in all replicates.
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Work Order : 250143
Sample Number : 75494

Test Concentration Replicate
%

A 9.07 8.87 0.4 −
Control B 8.27

C 8.98
D 9.16
A 10.10 8.82 0.9 -0.6

0.07 B 7.89
C 8.70
D 8.59
A 7.62 8.51 0.6 -4.1

0.24 B 8.87
C 9.09
D 8.46
A 9.91 8.30 1.2 -6.4

0.79 B 7.98
C 8.26
D 7.05
A 10.04 8.40 1.2 -5.3

2.6 B 8.41
C 7.70
D 7.46
A 8.72 9.35 0.8 5.4

8.7 B 8.99
C 10.57
D 9.10
A 10.68 9.39 1.4 5.8

29.1 B 8.36
C 10.53
D 7.98
A 8.14 8.38 0.4 -5.5

97.0 B 8.36
C 8.90
D 8.13

NOTES :

•No outlying data points were detected according to Grubbs Test (CETIS)a.

Test Data Reviewed By : EK
"–" = not available/not required Date : 2022-12-15

•No statistically significant stimulation (α=0.05) was detected by ANOVA-Dunnett Multiple 

Comparison Test (CETIS)a at any test level compared to the control.

DAY 7 FROND WEIGHT DATA

Dry Weight of 
Fronds (mg)

Standard DeviationTreatment Mean 
Dry Weight (mg)

Stimulation 
(%)
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3TY2303086

:: LaboratoryClient New Gold Inc. (Rainy River) Thunder Bay - Environmental

: :Contact Garnet Cornell Christine ParadisAccount Manager

:: AddressAddress 24 Marr Rd. 

Barwick ON Canada P0W 1A0 

1081 Barton Street 

Thunder Bay ON Canada P7B 5N3

:Telephone 807-234-8170 :Telephone +1 807 623 6463

:Project Sublethal Toxicity Date Samples Received : 18-Apr-2023 09:40

:PO 4500062842 Date Analysis Commenced : 20-Apr-2023

:C-O-C number ---- Issue Date : 08-May-2023 14:10

Sampler : ----

Site : ----

Quote number : New Gold  Rainy River Project - Picka Project

3:No. of samples received

3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Daron Mooney Account Manager External Subcontracting, Point Edward, Ontario



2 of 3:Page

Work Order :

:Client

TY2303086

Sublethal Toxicity:Project

New Gold Inc. (Rainy River)

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

- no units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
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Work Order :

:Client

TY2303086

Sublethal Toxicity:Project

New Gold Inc. (Rainy River)

Analytical Results

--------EDL2SED2DISEDL1Client sample IDSub-Matrix: Water

 (Matrix: Water)

--------17-Apr-2023 

07:40

17-Apr-2023 

08:40

17-Apr-2023 

08:15

Client sampling date / time

----------------TY2303086-003TY2303086-002TY2303086-001UnitLORCAS NumberAnalyte Method

Result Result Result ---- ----

Bioassays

see attached see attached------Ceriodaphnia dubia, LC50 --------see attachedCER-LC50-7d
                         

See 

attached

See attached--n/a --------See attachedFAT-LC50-7dFathead minnow, survival
                         

See 

attached

See attached--n/a --------See attachedALG-IC50-72hGreen algae, growth
                         

See 

attached

See attached--n/a --------See attachedALG-IC50-72hGreen algae, IC25
                         

See 

attached

See attached--n/a --------See attachedLEM-IC50-7dLemna minor, dry weight
                         

See 

attached

See attached--n/a --------See attachedLEM-IC50-7dLemna minor, frond count
                         

Please refer to the General Comments section for an explanation of any qualifiers detected.



QUALITY CONTROL INTERPRETIVE REPORT
Work Order :TY2303086 Page : 1 of 5

:: LaboratoryClient Thunder Bay - EnvironmentalNew Gold Inc. (Rainy River)

: Garnet Cornell Account Manager : Christine ParadisContact

Address : 24 Marr Rd.

Barwick ON Canada P0W 1A0

Address : 1081 Barton Street

Thunder Bay, Ontario Canada P7B 5N3

Telephone : +1 807 623 6463Telephone : 807-234-8170

:Project Sublethal Toxicity Date Samples Received : 18-Apr-2023 09:40

Issue Date : 08-May-2023 14:104500062842PO :

C-O-C number ----:

----:Sampler

:Site ----

Quote number : New Gold  Rainy River Project - Picka Project

No. of samples received :3

3:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples
l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.

Outliers : Analysis Holding Time Compliance (Breaches)
l  No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Work Order :

:Client

TY2303086

New Gold Inc. (Rainy River)

Sublethal Toxicity:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Bioassays : Growth/IC Green Algae (P. subcapitata) 72 hour

LDPE carboy

EDL1 20-Apr-2023----17-Apr-2023ALG-IC50-72h ---- ---- ---- ----

Bioassays : Growth/IC Green Algae (P. subcapitata) 72 hour

LDPE carboy

EDL2 20-Apr-2023----17-Apr-2023ALG-IC50-72h ---- ---- ---- ----

Bioassays : Growth/IC Green Algae (P. subcapitata) 72 hour

LDPE carboy

SED2DIS 20-Apr-2023----17-Apr-2023ALG-IC50-72h ---- ---- ---- ----

Bioassays : Growth/IC Lemna Minor (Duckweed) 7 days

LDPE carboy

EDL1 20-Apr-2023----17-Apr-2023LEM-IC50-7d ---- ---- ---- ----

Bioassays : Growth/IC Lemna Minor (Duckweed) 7 days

LDPE carboy

EDL2 20-Apr-2023----17-Apr-2023LEM-IC50-7d ---- ---- ---- ----

Bioassays : Growth/IC Lemna Minor (Duckweed) 7 days

LDPE carboy

SED2DIS 20-Apr-2023----17-Apr-2023LEM-IC50-7d ---- ---- ---- ----

Bioassays : Survival/Growth/LC50/IC Fathead Minnow (P. promelas) 7 Days

LDPE carboy

EDL1 20-Apr-2023----17-Apr-2023FAT-LC50-7d ---- ---- ---- ----
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Work Order :

:Client

TY2303086

New Gold Inc. (Rainy River)

Sublethal Toxicity:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group

Bioassays : Survival/Growth/LC50/IC Fathead Minnow (P. promelas) 7 Days

LDPE carboy

EDL2 20-Apr-2023----17-Apr-2023FAT-LC50-7d ---- ---- ---- ----

Bioassays : Survival/Growth/LC50/IC Fathead Minnow (P. promelas) 7 Days

LDPE carboy

SED2DIS 20-Apr-2023----17-Apr-2023FAT-LC50-7d ---- ---- ---- ----

Bioassays : Survival/LC50 and Reproduction (ICp) of Ceriodaphnia dubia to Effluents 7 days

LDPE carboy

EDL1 20-Apr-2023----17-Apr-2023CER-LC50-7d ---- ---- ---- ----

Bioassays : Survival/LC50 and Reproduction (ICp) of Ceriodaphnia dubia to Effluents 7 days

LDPE carboy

EDL2 20-Apr-2023----17-Apr-2023CER-LC50-7d ---- ---- ---- ----

Bioassays : Survival/LC50 and Reproduction (ICp) of Ceriodaphnia dubia to Effluents 7 days

LDPE carboy

SED2DIS 20-Apr-2023----17-Apr-2023CER-LC50-7d ---- ---- ---- ----

Legend & Qualifier Definitions

Rec. HT: ALS recommended hold time (see units).
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Work Order :

:Client

TY2303086

New Gold Inc. (Rainy River)

Sublethal Toxicity:Project

Quality Control Parameter Frequency Compliance

l No Quality Control data available for this section.
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Work Order :

:Client

TY2303086

New Gold Inc. (Rainy River)

Sublethal Toxicity:Project

Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

See attached report.Growth/IC Green Algae (P. subcapitata) 72 

hour

ALG-IC50-72h Water

Nautilus Environmental 

(Ontario) - 704 Mara 

St., Suite 122 Point 

Edward Ontario 

Canada N7V 1X4

EPS1/RM/25

See attached report.Survival/LC50 and Reproduction (ICp) of 

Ceriodaphnia dubia to Effluents 7 days

CER-LC50-7d Water

Nautilus Environmental 

(Ontario) - 704 Mara 

St., Suite 122 Point 

Edward Ontario 

Canada N7V 1X4

EPS1/RM/21

See attached reportSurvival/Growth/LC50/IC Fathead Minnow (P. 

promelas) 7 Days

FAT-LC50-7d Water

Nautilus Environmental 

(Ontario) - 704 Mara 

St., Suite 122 Point 

Edward Ontario 

Canada N7V 1X4

EPS1/RM/22

See attached report.Growth/IC Lemna Minor (Duckweed) 7 days LEM-IC50-7d Water

Nautilus Environmental 

(Ontario) - 704 Mara 

St., Suite 122 Point 

Edward Ontario 

Canada N7V 1X4

EPS1/RM/37
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 2TY2303086

:: LaboratoryClient Thunder Bay - EnvironmentalNew Gold Inc. (Rainy River)

:Contact Garnet Cornell : Christine ParadisAccount Manager

:Address 24 Marr Rd. 

Barwick ON Canada P0W 1A0 

Address : 1081 Barton Street

Thunder Bay, Ontario Canada P7B 5N3

::Telephone +1 807 623 6463:Telephone

:Project Sublethal Toxicity Date Samples Received : 18-Apr-2023 09:40

:PO 4500062842 Date Analysis Commenced : 20-Apr-2023

:C-O-C number ---- Issue Date : 08-May-2023 14:10

Sampler : ---- 807-234-8170

Site : ----

Quote number : New Gold  Rainy River Project - Picka Project

No. of samples received 3:

No. of samples analysed : 3

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Daron Mooney Account Manager Nautilus Environmental (Ontario) External Subcontracting, Point Edward, Ontario



2 of 2:Page

Work Order :

:Client

TY2303086

New Gold Inc. (Rainy River)

Sublethal Toxicity:Project

General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.



   
 

Nautilus Environmental Company Inc. 
Suite 122, 704 Mara Street, Point Edward, ON N7V 1X4 519-339-8787 

 
 
 
 
 
 
May 5, 2023 

 
 
 
 
ALS Environmental,  
1081 Barton St,  
Thunder Bay, ON P7B 5N3     
 
Attention Lab: 
 
On April 20, 2023, Nautilus Environmental Company Inc. personnel received one water sample EDL1 
(TY03086_001_AB) from ALS Environmental, Thunder Bay, ON. The following toxicity tests were 
performed on this sample observing Environment Canada methods: 

• Fathead minnow 7-day toxicity test, according to the protocol “Biological Test Method: Test of 
Larval Growth and Survival Using Fathead Minnows”, Second Edition, Environmental Protection 
Series, Ottawa, ON.  Report EPS1/RM/22, February 2011. 

• Ceriodaphnia dubia 3-brood toxicity test, according to the protocol “Biological Test Method: Test 
of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia”, Second Edition, 
Environmental Protection Series, Ottawa, ON. Report EPS 1/RM/21, 2007. 

• Freshwater alga 72-hour toxicity test, according to the protocol “Biological Test Method: Growth 
Inhibition Test Using a Freshwater Alga”, Second Edition, Environmental Protection Series, 
Ottawa, ON. Report EPS 1/RM/25, March 2007. 

• Lemna minor 7-day toxicity test, according to the protocol “Biological Test Method: Test for 
Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna minor”, Second 
Edition, Method Development and Applications Section, Ottawa, ON., Report EPS 1/RM/37, 
January 2007. 
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Table 1 Summary of Chronic Toxicity Results, sample collected April 17, 2023 

Sample Name 
Sample # 

Toxicity Test Endpoint Effect Result1 

EDL1 
(TY03086_001_AB) 

 

Fathead 
Minnow 

 

7-day LC50 
(95% Confidence) 

7-day IC25 
(95% Confidence) 

Survival 
 

Biomass 

>100% Volume2 
(Not Applicable) 
>100% Volume2 
(Not Applicable) 

#8730-0032311 Ceriodaphnia 
dubia 

 

3-brood LC50 
(95% Confidence) 

3-brood IC25 
(95% Confidence) 

Survival 
 

Reproduction 
 

>100% Volume2 
(Not Applicable) 
>100% Volume2 
(Not Applicable) 

 Raphidocelis 
subcapitata 

72-hour IC25 
(95% Confidence) 

Growth >90.91% Volume2 
(Not applicable) 

 Lemna minor 7-day IC25 Frond Number 
(95% Confidence) 

7-day IC25 Dry Weight 
(95% Confidence) 

Growth 
 

Growth 

8.29% Volume 
(N/A; 54.84)% Volume 

7.03% Volume 
(N/A; 81.67)% Volume 

 

1 - Results relate only to the sample tested 
2 - Highest concentration tested, based on test method  
 
Toxicity Test Endpoint Descriptions 
 
From the data obtained in toxicity tests the following endpoints can be determined: 
 
LC50   The estimated concentration which causes acute lethality to 50% of the test 

organisms. 
 
IC25   The estimated test sample concentration which causes a 25% impairment in a 

quantitative biological function (i.e., the concentration estimated to cause a 25% 
reduction in fathead minnow larvae biomass, 25% reduction in the number of 
Ceriodaphnia dubia young produced).  
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Chronic Toxicity Test Descriptions 
 
Fathead Minnow Toxicity Test 
 
The fathead minnow 7-day survival and growth toxicity test determine the effect of a sample on the 
ability of fathead minnow larvae to survive and grow. This toxicity test utilizes 10, <24-hour old larvae 
per replicate and exposes them to a dilution series of the test sample (i.e., 100%, 50%, 25%, 12.5%, 
6.25%, 3.13%, 1.56% volume and a control).  The endpoints of the toxicity test determine the effect 
of the test sample on larval survival as well as growth over the 7-day exposure.  Larval biomass is 
considered a sublethal endpoint which combines the effects on mortality and growth.  The procedure 
is a static replacement toxicity test where the larvae in each replicate are exposed to a fresh sample 
volume each day.  The toxicity test utilizes a minimum of seven concentrations plus a control with 3 
to 4 replicates per concentration.  If there is sufficient mortality and/or impairment in growth an 
LC50 and/or IC25 is calculated. 
 
 
Ceriodaphnia dubia Toxicity Test 
 
The Ceriodaphnia dubia 3-brood survival and reproduction toxicity test determine the effect of a 
sample on the ability of the C. dubia to survive and reproduce. This toxicity test is initiated by 
introducing one, < 24- hour old offspring (neonate) per vessel. The neonates are exposed to a 
dilution series of the test sample similar to the fathead minnow toxicity test.  The toxicity test 
procedure, like the fathead minnow toxicity test, is a static replacement toxicity test where the C. 
dubia for each replicate is transferred to a fresh sample volume each day of the toxicity test.  The 
toxicity test utilizes a minimum of seven concentrations plus a control with ten replicates per 
concentration.  The endpoints of the toxicity test determine the effect of the test sample on survival 
and reproduction. C. dubia reproduction is considered a chronic endpoint.  During the exposure, the 
C. dubia matures and produces three broods of offspring.  The number of offspring per replicate for 
each test concentration is tabulated at the end of the test period.  If there is sufficient mortality 
and/or impairment in reproduction an LC50 and/or IC25 is calculated.  
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Raphidocelis subcapitata (previously Pseudokirchneriella subcapitata) Toxicity Test 
 
The Raphidocelis subcapitata 72-hour growth inhibition test is performed to determine the capacity 
of a sample to inhibit the growth of algal cells.  P. subcapitata cells are introduced into the test in 
the form of an inoculum, in which the algae are 3 to 7 days old and at a concentration of 10,000 
cells/mL.  The test is comprised of at least 10 concentrations of 3 to 4 replicates each, diluted by a 
factor of 0.33 (i.e., 90.9%, 30.30%, 10.10%, 3.367% etc.).  The set of controls includes 10 replicates.  
Into each replicate of the test, 2200 algal cells are placed.  The actual concentrations are diluted by 
a factor of 0.9091 because of the addition of a nutrient spike (enrichment medium) and the 
preparation of the inoculum.  After 72 hours in an incubation area, the cells in each replicate are 
counted, and the growth of the algae exposed to the sample is compared with growth of the 
controls.  An IC25 is calculated to reveal if the sample caused any inhibition in the growth of the 
algal cells. 
 
Lemna minor Toxicity Test 
 
The Lemna minor 7-day growth inhibition test is performed to determine the capacity of a sample 
to inhibit plant growth. Each leaf-like structure of L. minor is called a frond.  Three-fronded L. minor 
plants, started 7 to 10 days previous, are placed, two plants to a replicate, into test chambers.  The 
test is comprised of at least 7 concentrations of 4 replicates each, diluted by a factor of 0.33 (i.e., 
97%, 31%, 9.7% etc.).  The set of controls also includes 4 replicates.  The actual concentrations are 
diluted by a factor of 0.97 because of the addition of three nutrient stock solutions (enrichment 
medium) to the sample prior to preparing the dilution series.  After 7 days, the individual fronds of 
the plants in each replicate are counted, and the plant dry weight determined.  The growth of the 
fronds exposed to the sample is compared with that of the control fronds, and an IC25 is calculated 
for both frond number and dry weight.  This reveals if the sample caused any inhibition in the growth 
of the L. minor. 
 
The following pages contain detailed descriptions of your fathead minnow, Ceriodaphnia dubia, 
Lemna minor, and Raphidocelis subcapitata toxicity tests.  Bench sheets of the chronic tests have 
been attached for your review. Also attached is a graph of the impairment in growth/reproduction.  
Additional information about quality assurance/quality control procedures and results can be made 
available if so desired. 
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If there are any further details which you require, please do not hesitate to contact us. 
 
Yours very truly, 
Nautilus Environmental Company Inc. 
 
 
 
 
 
Carol D’Andrea 
Laboratory Supervisor 
 
File ID: \bioassay\2023\8000\8730-003\8730-0032311 FCRL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ALS Thunder Bay -  EDL1 (TY03086_001_AB) - April 17, 2023
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 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study 
METHOD:   Environment Canada, “Biological Test Method: Test of Larval Growth and Survival 
Using Fathead Minnows”, Second Edition, Environmental Protection Series, Ottawa, ON. Report 
EPS 1/RM/22, February 2011. Nautilus Test Method FH-GS-R14.7. 

 
Test Material 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
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Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type: 
 

Water Source: EDL1 (TY03086_001_AB)  

Date/Time Sampled: 
  

April 17, 2023; 08:15 Date/Time Received: April 20, 2023; 11:20 

Date/Time Test 
Started: 

April 20, 2023; 14:30 Date Test Finished: April 27, 2023 

Description:  
 

Clear, Light green Days Sample Used: Days 0 to 6 
 

Sample #:  
 

8730-0032311 Sample Collection: Grab 
 

Transport:  
 

Road Arrival Temp.: 17.5°C 
 

Collected By: 
  

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

N/A - Not Available  

Species:  Fathead Minnow (Pimephales promelas)  
 
Source:  Nautilus Fathead Minnow Culture Unit (A.B.S. Inc., Colorado) 
 
Culture Temp.: 22 to 26 °C  Life Stage: <24-hour old larvae 
 
Culture Mortality Within 7 Days of Egg Collection: 0.7% 



                                                

 
 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032311 Sources:  EDL1 (TY03086_001_AB)  
 
Control and Dilution Water 
  
 
 

 
 
 
Test Conditions 
  
 Test Volume:  533 ml/rep  Temp.:  25 ± 1 °C 
 
 # Organisms/rep.: 10   Depth of solution in test vessels: 7.9 cm 
  
 Unusual Behaviour During Test:  No, see bench sheets 
 
 Reps/conc.:  3 reps/7 conc. plus a control 
  
 Pre-aerated:  Yes, 100% Sample, days 1 to 6 
     
 Duration of Pre-aeration:     ≤20 minutes Aeration During Test: No 
 
 Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing and a 

disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
   
   Test Vessels:                        1-L polypropylene cylinders 
 
Conditions for Test Validity 
 

Control Mortality and Atypical Behaviour is ≤ 20%: Acceptable (3.3%) 
    
Average Weight of Controls is ≥ 250 µg:   Acceptable (536 µg) 
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Water Source: Dechlorinated municipal drinking water  
 
Type and Quantity of Chemicals Used: none 
 



                                                

 
 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032311 Sources:  EDL1 (TY03086_001_AB)  
 
Test Results 
  

    Concentrations (% Volume) 
Endpoints Rep Control 1.56 3.13 6.25 12.50 25.00 50.00 100.00 

Mortality Data                   
Larvae % Mortality 1 0 10 0 10 0 20 0 0 

  2 0 10 0 10 0 0 0 10 
  3 10 0 0 0 10 0 10 10 
                    

Mean % Mortality   3.3 6.7 0.0 6.7 3.3 6.7 3.3 6.7 
S.D.   5.8 5.8 0.0 5.8 5.8 11.5 5.8 5.8 

Survival/Growth 
Data                   

Mean Dry Biomass  1 0.543 0.465 0.663 0.514 0.647 0.448 0.574 0.452 
(mg) 2 0.564 0.456 0.519 0.577 0.604 0.441 0.507 0.531 

  3 0.450 0.566 0.500 0.555 0.557 0.709 0.447 0.498 
                    

% Effect (+ or -)   0.0 -4.5 8.0 5.7 16.1 2.6 -1.9 -4.9 

Mean Dry Biomass/ 
Concentration (mg) 

  
0.519 0.496 0.561 0.549 0.603 0.533 0.509 0.494 

S.D.   0.06 0.06 0.09 0.03 0.05 0.15 0.06 0.04 
                    

S.D. = Standard Deviation 
 
 
Method of Analysis 
  
 LC50 and IC25: 
 
 Tidepool Scientific Software. ©2000-2022. Comprehensive Environmental Toxicity 

Information System – CETIS v2.1.3.5. 
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 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study - Continued 
  

Sample #:  8730-0032311 Sources:  EDL1 (TY03086_001_AB)  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
 
7-day LC50 
(Confidence Interval)2 

 
 

>100% Volume 
(Not Applicable) 

 
 

No dose response 
 

Biomass 
(Survival and Growth) 
 
7-day IC25 
(Confidence Interval)2 

 
 
 

>100% Volume 
(Not Applicable) 

 
 
 

Non-linear Regression 
2P Exponential Model 

 1 - Results relate only to the sample tested. 
 2 - Empirical 95% Confidence Interval  
  
  

 
 
 
 
 
7-Day Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 22-Apr-2023 Reference Batch #: Zn2301 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

7-Day LC50 (95% Confidence Limits):  0.72 mg/L ( 0.65 mg/L; 0.80 mg/L) 

Historic Geometric Mean LC50: 0.65 mg/L ( 0.33 mg/L; 1.28 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 
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Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:   None 
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Fathead Minnow lnitial Sam ple Measurements Befo re Preparati on and Use in Toxicitv Test
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Answer the following questions regardi ng sample treatment and test procedure:

Was sample filtered or settled and decanted?

Was sample pH or hardness adjusted?

Were alternate concentrations or dilution series used?

Was test fed 100p1 of brine shrimp days 0 to 6?
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Fathead Minnow 7-day u. -.'wth Toxicity Test

Concentration: lZ-s?. Y )V Sample Name r-_DL1_

Observations

Concentration: 2E% VIV
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FATHEAD MINNOW LARVAL WEIGHTS
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 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study 

METHOD:  Environment Canada, “Biological Test Method: Test of Reproduction and Survival 
Using the Cladoceran Ceriodaphnia dubia”, Second Edition, Environmental Protection Series, 
Ottawa, ON. Report EPS 1/RM/21, 2007. Nautilus Test Method CD-RS-R12.11. 

 
Test Material 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
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Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type:  
 

Water Source: EDL1 (TY03086_001_AB)  

Date/Time Sampled
  

April 17, 2023; 08:15 Date/Time Received: April 20, 2023; 11:20 

Date Test Started: 
 

April 20, 2023; 15:10 Date Test Finished: April 27, 2023 

Description: 
 

Clear, Light green Days Sample Used: Days 0 to 6 

Sample #:  
 

8730-0032311 Sample Collection: Grab 

Transport:  
 

Road Arrival Temp.: 17.5°C 

Collected By:  
 

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

Species: 
  

Ceriodaphnia dubia Culture Temp.: 25 ± 1 °C 

Source:  Nautilus Culture (initiated from mass culture originating from OMOE,  
Rexdale) 
 

Parentage of All Organisms Originated from the Same Mass Culture:  Yes 

Life Stage:  Neonates are less than 24 hours old, and all broods used have hatched 
within 12 hours of one another. 



                                                

 
 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032311 Sources:  EDL1 (TY03086_001_AB)  
 

Test Organisms-continued 
  
 
 

 
 
 
 
 
 
 
 

 
Control and Dilution Water 
  
 
 
 
 
 
 
 
 
Test Conditions 
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Ephippia Present in Culture Prior to Testing:   No 
 
Mean Brood Organism Mortality Within 7 Days of Testing:   6% 
 
Mean Number of Surviving Young Produced Within First 3 Broods:   20.3 
 
Mean Number of Surviving Young Produced Within 7 Days of Testing:   42.4 
 
Number of Young Produced by Brood Organisms in 3rd/4th Brood:   see bench sheet 

Water Source:
  
 

Reconstituted/Dechlorinated Municipal Drinking Water and 
Distilled water 
 

Type and Quantity of Chemicals Used: 60 mg/L MgSO4, 4 mg/L KCl, 96 mg/L  

NaHCO3, 8 ug/L B12, 8 ug/L Selenium, 40 mg/L CaSO4 

Test Volume: 
  

15 ml/rep  Temp.:       25 ± 1 °C 

Reps/conc.: 
   

10 reps/7conc plus a control 

# Organisms/rep.:
  

1 Depth of solution in test vessels: 4.5 cm 
 

Test Vessel Description:      17 ml polystyrene cylinder  
  
Unusual Behaviour During Test:
  

No, see bench sheets 
 

Pre-aerated:  Yes, 100% Sample, days 1 to 6 



                                                

 
 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032311 Sources:  EDL1 (TY03086_001_AB)  
 

Test Conditions-continued 
  
 
 
 
 
 
 
 
 

Conditions for Test Validity 
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Duration of Pre-aeration:   ≤ 20 min
  

Aeration During Test:   No 

Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing 
and a disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
Dilution Water Batch Number:  CD23-52 

Control Mortality is ≤ 20% Acceptable (0%) 

An Average of ≥ 15 Neonates Produced per Surviving 
Female in the Controls in First 3 Broods: 
 

Acceptable (20.8 Neonates) 

≥ 60% of Controls Produced ≥ 3 Broods:   Acceptable (80% of controls) 



                                                

 
 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032311 Sources:  EDL1 (TY03086_001_AB)  
 

Test Results 
   

    Concentrations (% Volume) 

Endpoints Rep Control 0.14 0.41 1.23 3.70 11.11 33.33 100.0 

Survival Data                    
Mean % Mortality 

  
                  
0 0 0 10 0 0 0 10 

Reproduction Data 1 9 28 1 21 29 33 19 19 
Number of Neonates per 

Replicate in First 3 
Broods or Less 

2 26 14 21 28 19 12 19 24 
3 24 22 20 28 18 26 20 22 
4 16 27 19 32 17 1 22 20 
5 1 3 27 0 31 23 26 28 
6 25 9 32 9 19 26 28 26 
7 26 29 23 22 0 13 22 8 
8 29 22 18 22 26 26 29 14 

  9 35 24 0 22 26 29 28 20 
  10 17 30 30 22 20 27 15 6 

Total Number of Live 
Neonates in First 3 

Broods or Less 

  
208 208 191 206 205 216 228 187 

% Effect (+ or -)   0.0 0.0 -8.2 -1.0 -1.4 3.8 9.6 -10.1 

Mean Number of Live 
Neonates in First 3 

Broods or Less 

  
20.8 20.8 19.1 20.6 20.5 21.6 22.8 18.7 

SD   10.1 9.2 10.9 9.5 8.7 9.8 4.7 7.3 
SD = Standard Deviation 

Method of Analysis 
  
 LC50 and IC25: 
 

Tidepool Scientific Software. ©2000-2022. Comprehensive Environmental Toxicity 
Information System – CETIS v2.1.3.5. 

Page 4 of 5 



                                                

 
 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032311 Sources:  EDL1 (TY03086_001_AB)  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
3-Brood LC50 
(Confidence Interval)2 

 
>100% Volume 
(Not Applicable) 

 
No dose response 

Reproduction 
3-Brood IC25 
(Confidence Interval)2 

 
>100% Volume 
(Not Applicable) 

 
No nonlinear regression models fit 

Linear Interpolation (ICPIN) 

 1 - Results relate only to the sample tested.     
 2 - Empirical 95% Confidence Interval  
  
   
 
 

 

 

 

3-Brood Reference Toxicant Results 

 
Reference test performed under same experimental conditions as test:  Yes  

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 22-Apr-2023 Reference Batch #: Zn2301 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

3-Brood LC50 (95% Confidence Limits):   0.08 mg/L (  0.06 mg/L; 0.11 mg/L) 

Historic Geometric Mean LC50:         0.10 mg/L ( 0.03 mg/L; 0.32 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 

 

 

 

Page 5 of 5 

Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:       None 
 
Any Transformation of Data Required:   No 
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Was sample pH or hardness adjusted?
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5D,C)t)D6?oloc7-71tzLs'o q5
\/LWoo\9loOcCOoIc>ouY'ov4
E4,JcotbqobOcc9+3 'o73

oC>ooOooaooccd'LL'o2
OaO\JaOOtu,Oac!c,L('o1

2 e-o0

TotalVial10987654321

Recheck
for neos
= initials

o
GAtypical /

day

% Mortality / day
Total

Neonates Per Replicate

3
Date(g

o
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Concentratio, 1t' r t vl
ceriodaphnia dubia 3-Brood survi and Reproduction Toxicity Test

Name e#: 8130.)bZ.zzu

,L7-oV7

.t-b'ot.6

1-5,.o-(f5

LV.oV4

a4'o?J

9z-o t-72

q-l.oLf1

1-o'ttY
0

CondpHD.O. / ocCond
(umhos)

D.O.
(ms/L)pHoc

U'
(It

Meter/Probelnitial Variables

!o/_e,

Date(!
o

pHD.O. / ocD-O-
(ms/L)

pH"c

I
(It

=

Meter/ProbeFinal Variables

Notes: * = z 4th brood (not counted)1/\GL7217At>76L9t46tu\J
Total

Neonates

'&'otlI
Cu}c..>oooo?ts6*oI4-7' oL/7

oo\t5r06t5t,o8l1,t-6.o1/6
JOJOC)o10l.q?OLl1.4Ls'o q5
(/,4-WOOrltscOOooOlocoa-f 'ov4
$q.Ac)t)O)ooL90b+3'of ooOooC)aoooLL'O2

ooCICIC'L-,
,t-i .o1

JE0

Total
ng

Vial109I7b5432,|
Recheck
for neos
= initials

o
oAtypical /

day

% Mortality / day
Total

Neonates Per Replicate
Date([

o
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Concentratior 33
Ceriodaphnia dubia 3-Brood Survi and Reproduction Toxicity Test

Sam Name
Sam e #: 8130 . 0o4 zz t

,L7.eV7

'u6'oq
6

't-S.otF5

Lf.of4

a4'o?a

9z.otl2

'1-l,o?1

2o'tzw
0

CondpHD.O. / ocCond
(umhos)

D.O.
(ms/L)pH"c

o
(u

Meter/Probelnitial Variables

9PLZ

Dateoo

pHD.O. / oCD.O.
(ms/L)

pHoc

o
G

Meter/ProbeFinal Variables

Notes: * = > 4th brood (not counted)
t1"\f\?rtZc(Lu61A'LnJq.o1R$

Total
Neonates

Lq'ov8
q5eC)o&

^

*Ofr+vroL7'oL/7
Flalzoo\o\I6htovlto1{ot-b-046
-to!oc)O

"6
OlzlDgJ*rfLLs'o v5

l/.1,woo(-ocooqOoO3ur(_ oq4
{c,c)>z5qL5o)o4-3 'or3

oO(foLJoOoOo0'LL'o2
Oocn,L(.o1

JC0

Total
ng

Vial10II765432
Recheck
for neos
= initials

o
oAtypical /

day

% Mortality / day
Total

Neonates Per Replicate
Date(I

o
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ceriodaphnia duhia 3-Brood survi rnd Reproduction Toxicity Test
Concentratior,. V/ Sam Name Sam #: 8-730.0D2" 2zt

,l-7.o77

KP7u
,nlq,u ly-l4wqD78LEo6'oq6

5ofl 6"11+oL t"tIrb5J.51.f?sLS..otf5

4_r,/et//roF 1"/()731,/?sL7LV.oV4
wqo'Yq5tv+aq.t1.72\,14.oyJ

kc5Lrlfoo6/vt7771.6?,?L<9z.o e72

I8let7 (?o6ltift.I86t-6zt/(h'1-l,of1

ETsblLf Ibrqi6qKQ'..-7.?2320'ot10

CondpHD.o. / ocCond
(umhos)

D.O.
(ms/L)pH"c

o
(U

Meter/Probelnitial Variables

!D7,a

Date{!o

v
S

n/b0n7-78-Z21
w'qlqo,/n1{2(/1+

50t1/fo6r,7,58,Lzf
5c>

rY/t oLrq7.qK,L2q
k10

t\6 v6.bPr-oAq
3tIl?"6lrt7.78"129
W'4qo

b/+L'r-t-$?+

pHD.o. / ocD.O.
(ms/L)

pHoc

o
(!

Meter/ProbeFinal Variables

Notes: * = > 4th brood (not counted)1pt18$1t1V'),o\q
Total

Neonates

Vrz'oy8
e)"boto*Llo#q?qL7'oL/7

F*4too25o,l1r3o+6' 046
SobOo(.o5t(toLs'o q5
U/l-woC\(oo53oooooacuY'oq4

C))\I//cob5Lo+3 'of oOooooaoooLL.O2

of-i-o1

JU0

TotalVial109I7654321

Recheck
for neos
= initials

o
(u
EAtypical /

day

% Mortality / day
Total

Neonates Per Replicate
Date(E

o
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Sample lnformation
Client

Sample # g.rl40 -0o2.22 t I
Date/Time Received

Sample Type
'100% Hardness OIV:

Test lnformation
Date Test Started Zc . o Ll . 27 / rsio
Dilution Water Batch Number cDtlSZ

lndividual Culture Health Data

Ceriodaphnia dubia Neonate Origin

Sample Name ?D LA

-'2e

Test Started By €(
Control Hardness t28

n sampting N/+

Template Used for
Randomization I

Date Culture Started t?.ol .ZZ Culture l.D. (e.9., Wed Row 4) 4teo ,€e., S
Average # neoi in previous 7 days (must be >18 j/% mortality in previous 7 days (must be s20o/o) O

Average # neos in 1"'3 broods (must be > 15) zS. I (total neos for 7 days prior of viable moms/# viable moms)

Date Culture Started /7'a,/. z9 Culture l.D. (e.9., Wed Row 4) /, Fn /?-- g
% mortality in previo^us 7 days (must be <20%) O
Average # neos in 1'' 3 broods (must be > '15) tr.a

Average # neos in previous 7 days (must be >15)
(total neos for 7 days prior of viable moms/# viable moms)

3/.s

Date Culture Started aa.o4'zg Culture LD. (e.g., Wed Row q) f,et &" 3
Average # neoi in previous i days (m""t be >1O 6g . a

(total neos for 7 days prior of viable moms/# viable moms)

% mortality in previous 7 days (must be <20o/o) z-o
Average # neos in 1"'3 broods (must be > 15) zz.L

Date Culture Started oa.o,l.ZZ Culture l.D. (e.9., Wed Row 4) trat' ,4r^, 4
% mortality in previo^us 7 days (must be <20%)rO
Average # neos in 1"'3 broods (must be > 15) r!.r

Average # neos in previous 7 days (must be >15) 60 .I
(total neos for 7 days prior of viable moms/# viable moms)

Date Culture Started e-$wtl.o/.L3 Culture l.D. (e.9., Wed Row 4) f2' 2o-S
% mortality in previous 7 days (must be <20o/o) O
Average # neos in 1"' 3 broods (must be > 15) 

"l 
.1

Average # neos in previous 7 days (must be >15) z/.a
(total neos for 7 days prior of viable moms/# viable moms)

Mean Brood Organism Mortality for previous 7 days 6 Z (add up % mortality for all cultures used / # cultures used)
Mean Number of Young Produced within first 3 broods Zo.3 (avg # 1't 3 broods for all cultures used / # cultures used)
Mean Number of Young Produced in previous 7 days *L.l @vg # neos in prev 7 days for all cultures used / # cultures used)
ls there any unusual appearance, behavior, or treatment of test organisms, before their use in the test? yes,Glcircle one)
Test lnitiation

Y:

'ru

/orr

lnitials

FI
FT
tzn
h/
n(
tc/(

E/c

Test columns filled

I
z
7
.f

<i

6
9
8
I
o(

# neonates in 3'u/4"'
brood

tj
l'l
tg
t3
I
tl

lo
lo
t5
lo

Oltt

> 3'd brood

Ott
(Y) N

C/l tt
(9lt't

Ol t't

@ltt
@ltt

9ltt
(91t't
Y/N

2 8 neonates in
current brood

@tr,t
Olru
62ltrt
@lt't
@l tt
0rru
9rru
@/N
CPI tt

&)tN
Y/N

Brood Organism
(eg. W4.6)

45.3
I
I

,lo
8.q

?

rz4
Lt.7

1
5,5
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

METHOD:  Environment Canada “Biological Test Method: Growth Inhibition Test Using a 
Freshwater Alga”, Second Edition, Environmental Protection Series, Ottawa, ON. Report EPS 
1/RM/25, March 2007.  Nautilus Test Method PS-GI-R1.14. 

 
Test Material 
 

Client Name/Location:   ALS Environmental, Thunder Bay, ON 
 
Sample #: 
 

8730-0032311 Sample Name: EDL1 (TY03086_001_AB)  

Sample Method: 
 

Grab Collected by: N/A 

Date/Time Collected: 
 

April 17, 2023; 08:15 Arrival Temp.: 17.5°C 

Date/Time Received: 
 

April 20, 2023; 11:20 Sample Description: Clear, Light green 

Sample Point Description:    N/A 
 

Sample Type: Water 

Transportation: 
 

Road  

Storage: 
 

None 

Container: 
 

Polyethylene pails lined with polyethylene bags 

 
 
Test Organisms 
 

Species (Strain #): 
 

Raphidocelis subcapitata (CPCC # 37) 

Source: 
 

Nautilus Plant Culture Unit (from CPCC) 

Culture Temp.: 
 

24 ± 2 °C 

Test Culture Number: 
 

G2(l)c 

Culture Age at Test Start: 
 

6 days old 

Cell Density in the Microplate Wells at the Start of the Test:     10,454.55 cells/ml   
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032311 Sample Name: EDL1 (TY03086_001_AB)  
 

Test Conditions 
 

Date/Time Test Start: 
 

April 20, 2023; 14:20 T=0 Control pH: 6.2 

Date/Time Test End: 
 

April 23, 2023; 
12:30-14:30 

T=72 Control pH: 6.2 

Sample pH Before Dilution: 
 

7.0 pH Adjustment: None  

Test Duration: 
 

72 hours   

Mean Test Temperature (±Standard Deviation): 
 

25.6 (±0.7)°C 

Pre-Aeration of Sample: 
 

None  

Procedure for Sample 
Filtration: 
 

50-ml subsample filtered through preconditioned 0.45-
ųm pore diameter membrane 

Type and Source of Control/Dilution Water:  Millipore 
 
Type and Quantity of Chemicals Added to Control/Dilution Water:  None 
 
Metal Mining Effluent Nutrient Spike Used:  Yes 
 
Type and Quantity of 
Chemicals Added to Each 
Well as Nutrient Spike: 

Macronutrient 
NaNO3 
MgCl2 6H2O 
CaCl2 2H2O 
MgSO4 7H2O 
K2HPO4 
NaHCO3 

mg/l 
15.94  
6.25 
2.76 
9.19 
0.65 
9.38 

Micronutrient 
H3BO3 
MnCl2 4H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 
Na2MoO4 2H2O 
FeCl3 6H2O 
Na2EDTA 2H2O 

ųg/l 
115.95 
259.76 
2.05 
0.89 
0.008 
4.54 
100 
46.9 
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032311 Sample Name: EDL1 (TY03086_001_AB)  

 
Test Conditions - continued 
 

Enumeration Technique: 
 

Neubauer Haemacytometer 

Test Vessel: 
 

96-Well U-bottomed Polystyrene Microplate 

Concentration of Test 
Solutions: 
 

90.91%; 30.30%; 10.10%; 3.37%; 1.12%; 0.374%; 0.125%; 
0.042%; 0.014%; 0.005%; control 

# Replicates/Concentration: 4 reps started; 3 reps counted of test solutions 
10 control reps started, 2 used for pH measurement 

 
Design if Specialized Procedure:                       Not applicable 

Method Deviations or Unusual Occurrences:   None 
 

 
Conditions for Test Validity 
 

Algal cells in the controls increase by a factor of >16 times: 
 

Acceptable (19.1 times) 

pH in controls did not vary by more than 1.5 units: 
 

Acceptable (0 units) 

C V for cell yields is < 20% within the control wells: 
 

Acceptable (4.1 units) 

No inhibitory trend detected across the control wells: 
 

Acceptable (no significant trend) 

Test Results 
 

Control 72-Hour Growth Data - Cell Yield1 (cells/ml) 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Mean CV2 

202,045 209,545 199,545 194,545 207,045 187,045 204,545 189,545 199,233 4.1 
 1 Cell yield = measured algal cell concentration - initial algal cell concentration 
 2 CV = Coefficient of Variation = (100 x standard deviation / mean) 
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032311 Sample Name: EDL1 (TY03086_001_AB)  
 

Test Results - continued 
 

Test Concentrations 72-Hour Growth Data - Cell Yield1 (cells/ml) 

REP Concentration 

  90.91% 30.30% 10.10% 3.37% 1.12% 

1 537,045 357,045 247,045 207,045 194,545 

2 509,545 374,545 244,545 209,545 224,545 

3 539,545 392,045 224,545 207,045 222,045 

Mean Cell Yield 528,712 374,545 238,712 207,878 213,712 

Coefficient Variation2 3 5 5 1 8 

REP Concentration 

  0.374% 0.125% 0.042% 0.014% 0.005% 

1 184,545 184,545       

2 212,045 197,045       

3 217,045 204,545       

Mean Cell Yield 204,545 195,378       

Coefficient Variation2 9 5       
 1      Cell yield = measured algal cell concentration - initial algal cell concentration  
 2      Coefficient of Variation = (100 x standard deviation / mean) 

Mean cell yield for concentrations with significant growth stimulation are shaded.  Growth stimulation is 
determined by statistical comparison with control cell yield by pairwise comparison using Dunnett’s Test. 

 
Statistical Analysis 
 

Statistic Result1 Method of Calculation 
IC25 (95% CI)2 for Cell Yield >90.91% Volume 

(Not applicable) 
Linear Interpolation (ICPIN) 

No nonlinear regression models fit 
Test for Trend in Controls No trend Mann-Kendall 

1 - Results relate only to the sample tested.  
2 - Empirical 95% Confidence Interval for the Bootstrap Estimate 
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032311 Sample Name:  EDL1 (TY03086_001_AB)  

Method of Analysis 
 

IC25 and Pairwise Comparison: Tidepool Scientific Software. ©2000-2022. 
Comprehensive Environmental Toxicity Information 
System – CETIS v2.1.3.5. 
 

Mann-Kendall: “Selenastrum Trend Test 2” Excel Program by  
B. Zadlijk 

 
Weighting Techniques Applied to the Data:   None  
  
Outliers and Justification for Their Removal:   No 
 
Statistic Transformation of Data that Was Required:   None 
 

Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:       Yes 

Test Method Deviation:    None 

Reference Chemical: Phenol        P2306 Date Test Initiated: 17-Apr-23 

Method of Analysis: 2P Exponential Algae Lot #: G7(l)c 

72-hour IC25 (95% Confidence Limits): 28.68 mg/L (21.36 mg/L; 36.59 mg/L) 

Historic Geometric Mean IC25: 57.39 mg/L (27.05 mg/L; 121.80 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations)  
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Nautilus Environmental Company lnc.
Raphidocefis subcapitata (aka Pseudokirchneriella subcapitata)

7?-Hour Growth lnhibition Test
Summary Sheet

crient kLS tharrroUr', &q Sampte Name e7Ll 

- 
samp@ re # tTLo-oo'bZ3 11

Conditions for Test Validitv

Cell increase for control is >16

CV among controls s 20

Result of Mann-Kendall test for trend

Test Organisms

Concentration of lnoculum

Accepta acceptable
qt

acceptab te no It t no)

Algae and Nutrient spike Itfooo cells/mL)

@F ,ot acceptabr" /9. I (times)

@*" (Circte one)Used

Algae only

Used: Yes/No (Circle one)

Cell density in the microplate wellsat the start of the test

cells/mL)

(cells/mL)

6/ Date 26 L3

l0 t't'\ 6

0LlAnalysis Completed

Results Verified:

lnitials

lnitials o0 Date: Otl . oe.A?

Y:\Masters\MASTERS BINDER\L5. Raphidocelis subcapitata\Raphidocelis subcapitata Bioassay Summary Sheet R

'\4Dl*'
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Nautilus Environmental Company lnc.
Raphidocelis subcapitata (aka Pseudokirchneriella subcapitata)

Hour Growth lnhibition Test

tsm

Notes:

For ce test, record pH of top concentration use for series dilutions.
Notes:

Page 1 of 2

Sample Name:

Collected By: nlo\_,
Arrival Temp. : (meter/probe) la.? "c ( )

Sample Description

Sample Type
/Elfluent I Chemical n Other:

Storage G.-

Client Name/Location

nfSorrcrza?llSample #:

Collection Method O
?0fri1Date/Time Collected

&la+la7 u)l"oDate/Time Received

Colleciion Point Description 1)or--
roadTransportation

CO

cC
q.oo (Circle one)

Raphidocelis subcapitata, U of W Clone # CpCC 3Z

Nautilus Plant Culture Unit (from CPCC), Test Culture # ea )
days old (must be 3 to 7 days old)

Any unusual appearance or
in test?

known-age culture, before its use
Circle one

Axenic culture?

lnitial if Objective is Met
Species (clone #)

Source

Culture Age at Start of Test

Health Criteria

l\)tIT A3OA
ng

Da
AM

2
PM

AMdPM Y2)

Date / Time Test End
Finished

AM

Da
AM

I
P M

Regular (For references and non-mining test)
NUT Lot #

Procedure for sample Filtration: Through preconditioned 0.4s pm membrane

pH of well D7 alT=72h e@pH adjustment:Dno
Jd

trati
raw
fi

of
after

pH
pH of well D6 at T=0 f' b O

Date / Time Test Start
Started

Type of nutrient spike:
(Circle one)

Min max Temps for Days 0 to 3 (Mean Tem 25,6Jo1 .Cp 1 Standard Deviation)

% plate rotation (lnitial)

(lnitial)Liohts ON

lf yes, describe further:

Condensation

Growth:

Were there any other od variations or deviationsmeth
from methods? Ye

YeAnything unusual about the test?

blems encountered?
remedial measures taken?

Y:\Masters\MASTERS BINDER\15. Raphidocelis Subcapitata\Raphidocelis SubcapitataTest Bench Sheet Rl.0la5ifr\*z0zz.ooc



Nautilus Environmental Company lnc.
Raphidocelis subca pitata (aka Pseudokirchneriella subcapitata)

77-Hour Growth lnhibition Test
P 2 of2

Sample Nametc fl09?,9Sample #: t

t7.oh L3

r;7 (r) c

E+.e1
27 "6') t?' . d o

Date test started

Algae Lot #

Historic Geometric
Mean lC25
,n@,"

fruoe
Phenol

Utq ttt*t //L?/tnt
t>yorwh ob,

0

u
LX .68

Ll .4'l 1,6 .9\

Reference Chemical
Batch #

Method of Analysis

72-hour lC25
(95% C.t )3

@

Method of Calculation2
IYo nohL( l,ton^/

#w':T,#
,t ht u fc /."t/h ; -

Grubbs' Test for Residual
Outlier

lnitial &

unnett's

6
stn

lnitia

Multiple Com
Williams'o

Resultl

)qo ql (fl/4)

No Outliers Present ,/
ers present, indicate Concentration/Replf outli

No growth stimulation in test. Analysis not completed

y significant growth stimulationNo statisiicall

significant growth stimulation
centrations:

tD.loZ; lo /0,qo. qt 
,

ES llv
ese con

Statistic
72-hour lC25
(95% C t.)3

o/o vlv
For cell yield
72-hour lC25
(95% C.r.)3

o/o vlv
For cell yield

lf calculated without outliers

Test for Outliers

Test for Statistically Significant
Growth Stimulation

1)Results relate only to the sample lested, -7p A
3llffi?,?.l??tigiffi5flg:r?'rt:""&"omprehensive Environmentarroxicitv rnrormation svstem - cErs ,. M J.) . L. (

Weighting techniques applied to the data? yes/@

Any outliers and justification for their removal? yes/
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Nautilus Environmental Company Inc.
R ctp h ido c e lis s ub c ap it ut u ( ak u p s e ucr o lcir c h, n e ri i e ll a s u b c ap i t at c)

7?-Hour Growth Inhibition Test
Inoculum Pre aration

Sarnple Nane: Sarnple Nunrber': n+n'
t\
\\

Date Test Star-t: F,"OL-} ,? gW!,V311
\t lttt t3

* Cells/ul: count 4 outside large squares (0. I ul), add. nrultiply by 2.5 OR couut j ins ide snral I squares (0.004 tul), add, utultiply

0,1 pl / 0.004 pul

lo
13
t?
]a

qtr
nn

&7JO
I )e oco

H GO

\lz rVur
OL - t,l>aJ

ta

)l

Lt r+

lro
llo ooJ

0.1 pl /0,004 pl

a\o
8\
a3
AQ

ga
a%

"3O 
CIf,J

/"-\- -d c'f afJ
lvo,l / ^-o

o\c

a1
)9
ffi
rb

qn

_e\9

0.1 pll 0,004 pl

30

q

9"

ffi
t3@
\w o

I'c

t799 / "O
OQoowo
l12 ?a) cl?r

o,?'l

d+
ga
4r
L+3

L+g

txr
Qgto
9?W wc

Cell count

I

2

a

4

5

Total cells

Cells/ pl *

Cells/ nrl

Avg, cells/ nrl

Tirne / Iu itials

Conrnrents/
calculations

0,1 S+I / 0,004 Lrl
0. I ptl / 0,004 pcl0.1 p.l /0.004 plCell count

I

2

3

4

5

Total cells

Cells/ pl *

Cells/ rnl

Avg. cells/ ml

Tirne / initials

Conrnrenfs/
calculations
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Nautilus Environmental Company Inc.
Raphidocelis s ubcupituta (uka Ps uedokirchneriella s ubcapitata)

72-Hour Growth Inhibition Test - Continued
7?-Hour Quantitative Observations of Controls

Sample Nam e: - RD Sample Nr*u.rlpD"CD"€)\ Date Tesr starr: &D.Oq ?3

cx3o.ood^OcPcOG3GOInitials

5

)?oL\Jrga?a))tsaara4

ODaLl)3AD)3ADl3?7)

a9)7)3?3aa?"t+akz2

)?-c:dJa3a)lg?5lq
w"ll#D))well#f,)Owell # D3well#DtrWell # \Z?well#Llff:-

well# LlJWell # F
Cell count per

0.1 pl or
0.004 pl

Controls are invalid if there is a trend detected by the Mann-Kendall testResult of Mann-Kendall test for trend = nO >.GniFic<rnt

Controls are invalid if coefficient of variation is > 20Coefficient of variation among controls : q .\
Controls are invalid if cell increase is < 16Cell increase fbr controls : I 9, \
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Mann-Kendall Trend Test for Selenastrum capricornutum Growth Inhibtion Test

EPS Method llRNIl2s
Version 1.1, Nov. 2000
Pollutech EnviroQuatics

Instructions

Sample #: 8730-0092311
Client #: ALS TB

Date tested: 20.04.23

Enter control data below cells labelled D2..D5 and D8..D1 1.

The test of significance is completed immediately following data entry

D2 D3 D4 D5 D8 D9 D1O D1l
202045 209545 199545 194545 207045 187045 204545 189545

There is no significant trend.

The test is a two-sided alternative using a nominal alpha value of 0.05%
Due to the discrete nature of the test statistic, the true alpha value is
0.062%.

*o
o) \J3 \a?Results

Notes
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Raphidocelis s ubcapitata (aka Ps e udo kirchneriella s ubcapitata)

Sample Nameil-i/CECBb_@ Sample Number:*re
Growth Inhibition Test 72-Hour antitative Observations of Test Concentrations

DCBi;$ Date Test sta$' E)D
l\

a3
Theoretical TestConcentration: W, AA^/. tl, Actual TestConcentration: 40. 1t-). ul t

Average Cell Yield
(+Standard Deviation)

5LtTtt (t rc$q6)
Coefficient of Variation of
CellYield

9
Average % Inhibition (-ve
number: enhancement)

_ t6; ,2,7\

a

Well#weII#F?

oe
eb
Ltq

bQ

"t

Well# C,.Q

5+
tu
qq

5)

GO

wett#ffi
rJT

5a
c3
59

a0

Cell count per
0.1 ulor 0.004 ul

1

2

J

4

5

Initials

Theoretical Test Concentration: bb. bb' 1 .rt, Actual Test Concentration: LO . VOt'/ . r/"
Average Cell Yield
(+Standard Deviation)

Tlq g,S (t tltu)
Coefficient of Variation of
CellYield

5
Average % Inhibition (-ve
number: enhancement)

- s} q1q

a

Well #wett# U
q'l

ri?
L)o

3A

,d

(-t'P-
Well #u--z

-<-CJ
Llb

3-
e+

c^O

Yr"ilsg?
Llo

3v
39
3b

Cl-9

Cell count per
0.1 or 0.004

1

)

J

4

5

Initials

Theoretical TestConcentration: I l . l\' ). vU Actual TestConcentration: 1'0, lO)'/. uL

Average CellYield
(+Standard Deviation)

lL|7tz ( t- t?,332)

Coefficient of Variation of
CellYield

q
Average % Inhibition (-ve
number = enhancement)

- tq \lL
c

Well#well # Fl

23
a3
ab
pa

a0

well # CU

&
pa
JD
a3

.^0

well# 8Q

a\
aa
ob
a4

60

Cell count per
0.1 ul or 0.004 ul

1

2

3

4

5

Initials

Y:\Masters\MASTERS BINDER\l5. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet Februa ry 2021 1fi\ .2,,po"
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Rap h ido c e lis s ub cup it at u ( a k a P s e ud o kir c h n e r i e ll a s ub c ap it ut u)

Sample Number:

Y:\Masters\MAsTERS BINDER\15. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet Februa rv 2021f6\ ,i.Ao.- \.i,{{

S am ple Nam e : J.1g6f$ a_ 
B

Growth Inhibition Test 72-Hour uantitative Observations of Test Concentrations
CItBPB Date Test Staft' 5)D

t\
a3

Theoretical Test Concentration 1 )Oq'f . ui, Actual Test concentration: b - % 1'l . o/,,

Average Cell Yield
(+Standard Deviation)

u18?\ (J lL1L8)
Coefficient of Variation of
CellYield

Average % Inhibition (-ve
number: enhancement)

"4 . gqo

a

Well#Wefi# f)
aa
oo
o3
lq

a

well# t.b
tn
al
\q
80

QO

wett# W
aa
aD
I3
oT

OO

Cell count per
0.1 ul or 0.004 ul

1

2

J

4

5

Initials

Theoretical Test concentration: I . LLS 
'I ll/ Actual rest concentration: I tzt f,tl",

Average Cell Yield
(+Standard Deviation)

ztgH?. (t 169,,6)
Coefficient of Variation of
Cell Yield

t
Average % Inhibition (-ve
number: enhancement)

*1,26+
e

Well#Well # Fh

ca
tg
a7
t,b

clo

"r"11sQJOa3
'aa
D)
a3

qo

welt#bb
t?

.aT

rl-
N
C\O

Cell count per
0.1 ul or 0.004 ul

I

2

J

4

5

Initials

Theoretical Test Concentration D \tt-'1. ttl,' ActualTestconcentration: 0. 7?q-f . t/,
Average CellYield
(tStandard Deviation)

%q sc,s e ftsE
Coefficient of Variation of
CellYield

ol

Average % Inhibition (-ve
number: enhancement)

-2,6{(
c

Well #well# Fl-

?\
?)
)g
aV)

cto

Well#

a)
a3
AQ
?3

CO

wett#ffi-

aCI

IV
?a
w
GO

Cell count per
0.1 ulor 0.004 ul

1

2

3

4

5

Initials
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Rap h ido c e lis s ub c ap it at a ( a k a P s e ud o kir c h n e r i e ll u s ub c ap it ut a)

Sample Name:lJgpll$b_@\ Sample Number:*w
Growth Inhibition Test 72-Hour antitative Observations of Test Concentrations

OCBt;3 Date Test Start: ED.
i\ a3

Theoretical Test Concentration: 0 - lgl " 

I . tlt Actual Test Concentration: D , )% -) 
. ,,,1,

Average Cell Yield
(+Standard Deviation)

tqs gn (r toou)
Coefficient of Variation of
CellYield

€
Average % Inhibition (-ve
number: enhancement)

t.gb(
U

Well#wen# ft
a7
o\_l

lg
@

AO

well#(3

?iO
ED
l+
ab

I

1Y.11s B$

rq

?)
aa
)tr

gO

Cell count per
0.1 or 0.004

I

2

J

4

5

Initials

Theoretical Test Concentration Actual Test Concentration

Average CellYield
(+Standard Deviation)

Coefficient of Variation of
Cell Yield

Average % Inhibition (-ve
number: enhancement)

Well#Well#Well #Well #
Cell count per

0.1 ul or 0.004 ul
I

2

a
-t

4

5

Initials

Theoretical Test Concentration Actual Test Concentration:

Average CellYield
(+Standard Deviation)

Coefficient of Variation of
Cell Yield

Average % Inhibition (-ve
number: enhancement)

Well#Well#Well#Well#
Cell count per

0.1 or 0.004

1

2

3

4

5

Initials
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Samole Name EDL.1 tvo3OeO-OO1-AB Samole # 8730-b032311 Date test start 20.b4.2s
Calculate initial algal cell concentration

Concentration of innorculum (cells/ml)
Volume of algae addition (uL)
Cells added to each test well
Cells/ml in well at T=0

enter control data
D2 D3 D4

2,5

D5 D9

20
1 1 5000

2300
1 0454.5455

D8

Use last count algae/nutrient mixture or algae only
Algae/nutrient mixture = 20u1, algae only 1oul
Cell yield (must be >16 times in controls)
= 19.057065

% inhibition summary
D10 D11 Concentrati' Average % inhibition

17
23.0

23
18.0 17

0.005
0.014
0.042
0.125 1.935
0.374 -2.666
1.122 -7.267
3.367 -4.340

'10.101 -19.816
30.303 -87.994
90.910 -165.374

17

total cells
cells/ul
cells/ml

19.0

85 88 84
212.5 220 210 205 217.5 197.5 215 200

212500 220000 210000 205000 217500 197500 215000 200000
Cell yield = measured concentration - initial algal cell concentration

202045 209545 199545 194545 207045 187045 204545 189545
Mean cell yield for the control = Rc Standard deviation coefflcient of variation
Rc '199233 SD 8176.34873 CV 4.1039138 Mustbes2o

JJ JJJ

30.303
11.111
10.101

3.704 1.235

total cells
cells/ul

Mean Yield
STD Yield
CV Yield

90.910

537045
528712

1 6646
o

- initial algal cell concentration
509545 539545 357045

374545
17500

5

374545

fot 1.122Y. -7.267Itor s sozz 4.340fo( 10j01% -'19.816for 30.303% -87.994
Average % inhibition

lfor 90.910%, -165.374

1 94545
2't3712

1 6646
I

224545 222045247045 244545
238712

12332
5

207045 209545 207045
207879

1443
I

205
205000

93
232.5

232500

94
235

235000

103
257.5

257500

102
255

255000

94t
2351

235oool

87
217.5

217500

88
220

87
217.5

217500220000

161

402.5
402500

154
385

385000

147
367.5

367500

220
550

208
520

219
547.5

'21'

2S.0
26.0

40
36.0

40.
32.

35.0
36.0

36.0
37.a

5i
52.0
55.0
55.0

C2tZ
56.0
44.0
51_0

56.0
49.0
62.0

82

for 1.12204 7.267for 3.367% 4.340for 10.101% 19.816lor 30.30301 87.994
Average 7o stimulation

lfor 90.910%, 165.374

u,Od\d),A3

P:\Data\Tox Data Calcs\PS tests\2023\8730-003\8730-003231 l.xlsxsheetl



lroro oosoz. 'to|-2a7fot O O'l4o/" 1OS 247fot O O42oA 1OS 247for O 1250/" 'l 935

-10455 -10455
-10455

0
0

-10455 -10455 -10455
-10455

0
0

-10455
-10455

0
0

-10455 -104551 84545
1 95379
10104

5

197045 204545

0
0
o

0
0
o il

0
0
o

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

86
215

21 5000

83
207.5

207500

7A
195

195000

810 c10 F10F9c9B9F8c8B8

20

0

E-2o

5-4o

E-eo
€
l-80o
cl00

=nl.zo
o

&40
-160

-180

Log Goncentration

o.125 0.042 0.014 0.005
87 c7 F7 c11 F11

78
195

89
222.5

222500

91
227.5

1 95000

184545
204545

1 7500
I

212045 X7445

for 0-0050/. -1os 247fotOOl4o/" -1O5247lor O.O42o/o -1OS 247for 0.'125o/o -1.935lot 0.3740/. 2-666
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 Nautilus Environmental Company Inc. 

Certificate of Analysis 

CHRONIC TOXICITY BIOASSAY REPORT 
Lemna minor 7-Day Growth Inhibition Test 

CLIENT: 
ALS Environmental, 1081 Barton Street, Thunder Bay, ON P7B 5N3 
TEST RESULTS: 

Sample 
 Name 

Sample 
Number 

Date  
Collected 

 

Date 
Received 

 

Date 
Tested 

 

Frond Number 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Dry weight 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Method 
Deviations 

EDL1 
(TY03086_001_AB)  

8730-0032311 April 17, 
2023 

April 20, 
2023 

April 20, 
2023 

8.29% Volume 
(N/A; 54.84)% Volume 

7.03% Volume 
(N/A; 81.67)% Volume 

No 

1. Results relate only to the sample tested.  
2. Highest concentration tested, based on test method 

TEST PROTOCOLS: 
 

Environment Canada, “Biological Test Method: Test for Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna 
minor”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/37, Second Edition, January 2007. (Nautilus Test 
Method LM-GI-R5.14) 

REFERENCE/HEALTH DATA: 
 

Reference test conducted under the same experimental conditions with same species, clone, and test medium as test:  Yes 
Test Method Deviations:  None 

Lemna minor 

Date Reference Test Initiated:        28-Apr-2023 Reference Chemical: KCl 
Frond Increase IC25: 1.97 g/L 95% Confidence Limits: 1.29; 2.63 g/L 
Historic Geometric Mean IC25: 2.04 g/L Historic Warning Limits (± 2 Standard Deviations): 1.26; 3.28 g/L 

TEST-SPECIFIC INFORMATION: 
 
 
 
 
 
 
 
 

TEST RESULTS APPROVED BY: 
 
   

Date: May 5, 2023  Carol D’Andrea 
Laboratory Supervisor 

 

Type and Quantity of Chemicals 
Added to Control/Dilution 
Water and to Test Sample 
Before Start of Test: 

Substance 
NaNO3 
NaHCO3 
K2HPO4 
KCl 
 

mg/l 
255  
150 
10.4 
10.1 
 

Substance 
CaCl2 2H2O 
MgCl2 6H2O 
FeCl3 6H2O 
MgSO4 7H2O 

mg/l  
44.1 
121.7 
1.6 
147 

Substance 
H3BO3 
Na2MoO4 
2H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 

mg/l 
1.86 
0.0726 
0.00003 
0.00001 
0.00001 

Test Vessel Size, Shape, Material:                  300-ml cylindrical glass tumblers 
Design and Description if Specialized Procedure:                None 



Nautilus Environmental Company lnc.
Lemna minor 7-Dav Growth lnhibition Test Bench Sheet Paqe 1 of 3

Test Material

Test O anisms

Test Conditions and Procedures

ample Name: €,gL I b9ot| -scl
Collected By: N lN
Arrival Temperature (meter/probe) .f "c ( q
Sample Description
Sample Type
k Efftuent n Other:n Chemical
Storage:

'. t(
l" ?.o1,\

Client Name/Location: WS Th,^hot*t
Sample #: o nDb 2L
Collection Method

L9Date/Time Collected o
Date/Time Received

Collection Point Description: OVW
Transportation: V

a
6
6

6

6

o

Lemna minor L (8434)

Nautilus Plant Cu Iture Unit (from CPCC, # 490)
days old, acclimated h test solutionours in fres

Modified Hoagland's E+ medium , Lot#
test culture before use

Nes/
nematreronceraappeaauUS

?
nu

st
v
tetn

An

Axenic culture?

svda7n

test
d
th

fol
hea

SEacre
rt

tndsn

at
frotest

nishinHT3atfi
fronds
inHTl

in each
in HT2

lnitial if Objective is Met
Species (clone #)

Source:

Culture Age at Starl of Test

Culture Medium

Health Criteria:

Date i Time Test End oI
Finished B

Iter: NYfierfibmu1oughthfilteredeplmaDWASyelf

pH Adjustment: hsnO
Number of Reps

lf yes, describe further;

Randomization Template

0l/^

metre/probe)

isual inspection)o

no renewa circle oneor Static Renewal

StaftDate / Time T
Starled
Test e:

utenltm
S

CS

las
bblub

tdilanbiu

Rate
rne

S

irla
uten

huthroed
e

NS

mTimplePre-Aeration
Method: Filtered air is d
Alagae Present: yes /

orr)teWApanum
e
d

no

tzeno

ircle
edwith

tron

pared
co

re

HAAPanotidd

o

awith
r:Wate

20

ontiu

h

itD

Uthro
Coof

filteredr
ource

wate
Sdan

vrn

pe
ece

Ty
R

InBefore
3.0

DpHepamS

lfo r,atTe epthDdnaumeolst

re any other method variati
deviations from m Yes

oWere the
ethods?

Anything unusual about the test? yes /
Any problems encountered? yes /
Any remedial measures taken? yes /
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Nautilus Environmental Company lnc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet Page 2 of 3

Sample NameT4ooogLq lt
Sample #:

o

Day 7

16
LL

LT
u

L4Ll

Day 6

A;
7r
1/\
t\, t)

a5-
ea,
\Ll

Day 5

78
1t1AJ
aq
e5
CG.
..+'-{

Day 4

A6
AL
76
L6
CC

4t{

Day 3

?-5

LS
75
75

Ec
,/,1

Day 2

2o
74
za

z6
A.
44

r

Day 1

?.5

Ls
a<
?r<

SD

qt
1_\

1I,

Day 0

2q

6
51c

Temp. Range
25t2oC

Control

Low

Medium

High

lnitials

meter/probe

Mean Test Temperature (average of 24h hi 2,q or\0gh / low temperatures)

Test Variables, O bservations, and Meas u rements
Dai Tem ratures of a resentative Hi h Medium Low and Control Test Vessel

Measurements of Hin resentative H Medium Low and Contro I Test Vessels at Test Start & Endh

conductivity Reading of Representative Test concentrations and contror rest Vesser at rest start -corrected To 25oG. For Reference Test On

Measurement of Li ht at Least Once Durin the Test

Any changes in appeara
lf yes, describe fufther:

Reference Data

ring preparation or during the test:6/
Al-ylra, M llrw bofuY

of test No
l,{W

U/Yr l Dtt- h fr,

robeHmp

15l'
bemeter/H

LA/

6
lnitials

lnitials

c((-

Higlr

High

1.,1""7

M9$iutn
YL

Medium

LowqL
Low

7,7

x 1-

Control

Control

6,Lt

Day 0

Day 7

Conductivity
robem

lnitialsg/Lg/LglLg/LglLControlDay 0

(pmohs)

Lbq

/ Not Acceptable (circle one)able

Date (day of Test) ?,t1

lnitials: 6
Mean Light Measurement 52 6L5)ZoS lou56DD6hA

Photoperiod: Continuous Lumination

Acceptable Light Fluence Ran ge: 4000 to 5600 lux
Light Measurement: 5 points (light metre #)

0u
t15% Variation of Mean

Historic 95% C.t

6
l

Historic lC2595% C.t

Dry Weights (circle one)rond lncrease

L
lc25

Reference
Date

tScrp
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Nautilus
Lemna minorT-Da

Environmental Company lnc.
y Growth lnhibition Test Bench Sheet Page 3 of 3

TDL ISample Namesampre #: fl\ho -7oL Lb ll

Vali Criterion:

Mean Number of
for test to be valid

Fronds (Must be >48

L.ooq
DntJo

Fronds in Control Vessels
(do not subtract 6 fionds)startinq
Number of

\,

The mean number of
fronds in the controls must
have increased to 28-times
oriqinal number.

Test Results Summa

SD= ndard Deviation, Co of Variation
concentrations with signiflcant stimulation are indicated by *. Growth stimulation is determ ined by statistical comparison with controlgrowth by pairwis e comparison using Dunnett,s or Wlliams' Multiple Comparison Test.

Stimulation calculation completed Yes / applicabl (no stimulation) (Circle one)
Test End ints and Calculations:

1) Results relate only
2) Tidepoot Scientific
3) Empiricat 95% Confidence lnterval

prehensive Environmentar roxicity rnformation system cETrSv.J*.ef- z i . q, (
4) Outlie rs detected using Grubbs'Test for Residual Ouilier

Weighting techniques applied to the data?

Any outliers and justification for their removat?

Yes i
Yes /

@
C

q]-

-3e eI

lnitials

jt

*75 n

ql

-3\ €E

IL

-g q3

o' ot+

-L,)Y

0, Lq

-1.7L

10ol

6})

Ithyeahdn)nree
0

g
vDa

arkd
at6

SC

S

ES

CS

hc
achE

n
n

hc
dsnro

ds
F

n

of
froJ

nceara
antspl

ppe
2

AndarbeUMN

servation SheetsSee Ob
Number and Appe in Each Vessel at Day 7arance of Fronds

(1 .1) 23.>?+.0
Mean (SD) of i n control at test end, CVncrease in frond number i

enttmaTreachEtnrbeumNdFronofonatiurnSo/oneaM

-5D ?

??

* L,( ,5+

3l

-71.12

?I

-Y.tz- h.zz-L.U1
entmatreTchEatnSrondFofthWe

9"tD, ?}0. rq
DrfonatioumtiSo/oneaM

q+D

-1 )YStimulation
nVo

Stimulation
To

lkr

tfy _

4'd z-/

?ttt, t L
tff - O,^

l./vl

ry t4 t 6q sq)

Resultsl

z1

Statistic

x

utlielotuwithotedlacucalf

tc25 (95% C.t,)3

lc25 (e5% c.t

| 8t 61)fiJ -o?

eFrond lncreas

lc25 (95% C.t,)3

t'eutl
)'
ou

Co/o

witho
(e56

lated
C2
uccaltf
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Le'rnna minor LClient: 7 C,bservatio NS

t
@

o
!
a)

LL
ac
€
o

0)a
_o
o
t-
(g
o
o
.g
E
cg
C
E
c)J
oc'=

coc
E
c)

J
+
t
LU
O
z.
m
c/)
E-
U-l
F
a)

-
a
q)

a

-
Growth Stir-nul ation (Hormesis) at concentration? Fronds:this

hts: .YES /
YES /

Grovrrth Stimulation { ) ai this conHorrnesis Fronds_ yES / N0n?
hts: YES / N0

Other
Observations

Other
Obsenrations

YKLoss of
BuoyancyYY\X

Loss of
Buoyancy

kkxY
Root

DestructionK\kkRoot
Destruction

k\><>f
Colony

Destruction
{singte fronds)

K\(k
Colony

Destruction
{single fronds)

)f\kY
Gibbosity
(humped or

swollen
appearance)

XYYX
Gibbosity
(humped or

swollen
appea rance)

/
)/^4///,')1,^ a/h,5t^.-a/"l,ctX

Abnormally
sized fronds

xXK\(
Abnormally
sized fronds

)x>(Yellow frondskK\C\(Yellow fronds

YX\k
Necrosis

{localized dead iissue
on trondq krhich
appears brown or

white)

\kkK
Necrosis

(iocalized dead tissue
on fronds, which
appears browft or

X\kkChlorosis
{loss of pigment)KKkX

Chlorosis
(loss of pigment)

?1s37easNumber oft0q?1To7\Nurnber of
Rep 4Rep 3Rep 2Rep 1ObservationsRep 4Rep 3

onsObservati
Rep 2Rep 1Observations

iSovaLzL ly

ncentrationuoervationsObs

Sample number:
Date Ended

edDate
Concentration:
Site

LEGEND: X-not present V_ affects < ZSyo of plants V.i- afiects ZS-S}%of planis V{r/ - aflects > S0o/o of ptants



Client:
Lemna minor b_ 7 Obse rvations

t
co

o
c\
-o
0)

LL
ac
.q
i6

0)
a

_o
o

(u
o
o
-g
E
cuq
E
0)

__l

o
C--
L

r
Eo

_t
+
t-
t.LJo
z.
co
u)t
LIl
F
a)

I
a
q)

a
(u

I

Growth Stim ulation (Hormesis) concentration? Fronds:at ihis

hts: .YES /
Itr,5/

rs concentration? Fronds:
Grovvih Stimulati on {Horrnesis) at th

hts: YES /
YES /

Other
Observations

s4p"Other
Observations

YY7Loss of
Buoyancy{JjK

Loss of
Buoyancy

x><><
Root

Destruction
\(\<YxRoot

Destruction

XX>(
Colony

Destruction
(singte fronds)

\<x\<xColony
Destruction
[single fronds)

Vk)<

\Jrooosrtv
(humped or

swolien
\(kkk

Gibbosity
(humped or

swollen
)h-a)Lnalilt/14

Abnormally
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Sample name

Frond Data
Conc (real o/o vlv)

i:ED'Eii.iii.ii,:;:i:i::j.i.:;i.i Date started :7..1QLE's.,1,,1

Number of fronds per rep at test start
2 plants, 3 fronds each =

Control
0

sample * 1,iiB?;0ffi0$3231 1

Validity Criterion: Average of Fronds in Controls
r:,,: :: 83:;0,(must be >48)

For Data Transfer to CETIS
970.097 0.29 0.97 3.1 9.7 31

Total Fronds 332 310 325 319 307
lncrease in Frond Number = Total # Fronds - 6 Starti Fronds

Total Increase
Mean lncrease
SD lncrease
GV lncrease

% Stimulation

Weiqht data Control
0

4.73
5.47
5.46
8.20

5.965
1.5

25.6

5.625
0.5
9.8

5.803
1.3

23.0

5.835
1.0

16.8

5.403
1.0

18.1

3.905
0.8

21.6

4.248
0.8

19.8

175

3.805
1.1

28.0

0.097 0.29 0.97 3.1

246 244

9.7 31 97Conc (real %v/v)
Final Weight (g)
Pan + Plant

lnitialWeight (g)
Pan Only

Plant Only (mg)

Mean Dry Weight
SD Dry Weight
CV DryWeight

a-9 oq /c5t;.b
-5.70 -2.72 -2.18 -9.43 -34.53 -28.79 -36.21

-50.97-28.57-27.92-8.124.22-2.27-7.14

151

37.8
8.9

23.6

220
55.0
2.2
3.9

222
55.5

6.4
11.5

283
70.8
6.7
9.5

295
73.8
12.2
16.5

301
75.3
18.9
25.1

286
71.5
4.4
6.2

308
77.O

17.7
23.O

32
35
33
51

56
52
55
57

1

1

5

6

61

49
64
70
69
80

72
87
78
58

89
77
87
4B

69
67
77
73

68
64
73
031

701
:: : l:

761
::'l :

751 ,

861."/

0.83397
0.83567
0.84260
0.84046

0.83757
0.83930
o.84532
0.84573

32
35
33
51

0.85248
0.82887
0.86339
0.86163

56 0.85749
52 0.83196
s5 0.86809
57 0.86582

0.84358
0.86431
0.83373
0.83404

0.84768
0.86802
0.83662
0.83896

61
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61

0.84449
0.84022
0.83698
0.84600

64 0.84875
70 0.84521
69 0.84285
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0.84597
0.84976
0.84137

72 0.85664
87 0.85296
78 0.85512
58 0,84613

0.84285
0.84505
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0.84214

89 0.84987
77 0.85076
87 0.84873
48 0.84611

0.86424
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69 0.86936
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77 0.86189
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0.84570
o.83223
o.84374
0.85051

0.84097
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3.60
3.63
2.72
5.27

5.01
3.09
4.70
4.19

4.10
3.71
2.89
4.92

4.26
4.99
5.87
6.49

6.23
6.99
5.36
4.76

7.O2

s.71
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Nautilus Environmental Company Inc. 
Suite 122, 704 Mara Street, Point Edward, ON N7V 1X4 519-339-8787 

 
 
 
 
 
 
May 5, 2023 

 
 
 
 
ALS Environmental,  
1081 Barton St,  
Thunder Bay, ON P7B 5N3     
 
Attention Lab: 
 
On April 20, 2023, Nautilus Environmental Company Inc. personnel received one water sample 
SED2DIS (TY03086_002_AB) from ALS Environmental, Thunder Bay, ON. The following toxicity tests 
were performed on this sample observing Environment Canada methods: 

• Fathead minnow 7-day toxicity test, according to the protocol “Biological Test Method: Test of 
Larval Growth and Survival Using Fathead Minnows”, Second Edition, Environmental Protection 
Series, Ottawa, ON.  Report EPS1/RM/22, February 2011. 

• Ceriodaphnia dubia 3-brood toxicity test, according to the protocol “Biological Test Method: Test 
of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia”, Second Edition, 
Environmental Protection Series, Ottawa, ON. Report EPS 1/RM/21, 2007. 

• Freshwater alga 72-hour toxicity test, according to the protocol “Biological Test Method: Growth 
Inhibition Test Using a Freshwater Alga”, Second Edition, Environmental Protection Series, 
Ottawa, ON. Report EPS 1/RM/25, March 2007. 

• Lemna minor 7-day toxicity test, according to the protocol “Biological Test Method: Test for 
Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna minor”, Second 
Edition, Method Development and Applications Section, Ottawa, ON., Report EPS 1/RM/37, 
January 2007. 
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Table 1 Summary of Chronic Toxicity Results, sample collected April 17, 2023 

Sample Name 
Sample # 

Toxicity Test Endpoint Effect Result1 

SED2DIS 
(TY03086_002_AB) 

 

Fathead 
Minnow 

 

7-day LC50 
(95% Confidence) 

7-day IC25 
(95% Confidence) 

Survival 
 

Biomass 

>100% Volume2 
(Not Applicable) 
70.59% Volume2 
(Not Applicable) 

#8730-0032312 Ceriodaphnia 
dubia 

 

3-brood LC50 
(95% Confidence) 

3-brood IC25 
(95% Confidence) 

Survival 
 

Reproduction 
 

>100% Volume2 
(Not Applicable) 
>100% Volume2 
(Not Applicable) 

 Raphidocelis 
subcapitata 

72-hour IC25 
(95% Confidence) 

Growth >90.91% Volume2 
(Not applicable) 

 Lemna minor 7-day IC25 Frond Number 
(95% Confidence) 

7-day IC25 Dry Weight 
(95% Confidence) 

Growth 
 

Growth 

>97% Volume 
(Not applicable) 
>97% Volume3 
(Not applicable) 

 

1 - Results relate only to the sample tested 
2 - Highest concentration tested, based on test method 
3 - 25.5% inhibition at 9.7% v/v concentration 
 
Toxicity Test Endpoint Descriptions 
 
From the data obtained in toxicity tests the following endpoints can be determined: 
 
LC50   The estimated concentration which causes acute lethality to 50% of the test 

organisms. 
 
IC25   The estimated test sample concentration which causes a 25% impairment in a 

quantitative biological function (i.e., the concentration estimated to cause a 25% 
reduction in fathead minnow larvae biomass, 25% reduction in the number of 
Ceriodaphnia dubia young produced).  
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ALS Environmental 
May 5, 2023 
Page 3 
 
Chronic Toxicity Test Descriptions 
 
Fathead Minnow Toxicity Test 
 
The fathead minnow 7-day survival and growth toxicity test determine the effect of a sample on the 
ability of fathead minnow larvae to survive and grow. This toxicity test utilizes 10, <24-hour old larvae 
per replicate and exposes them to a dilution series of the test sample (i.e., 100%, 50%, 25%, 12.5%, 
6.25%, 3.13%, 1.56% volume and a control).  The endpoints of the toxicity test determine the effect 
of the test sample on larval survival as well as growth over the 7-day exposure.  Larval biomass is 
considered a sublethal endpoint which combines the effects on mortality and growth.  The procedure 
is a static replacement toxicity test where the larvae in each replicate are exposed to a fresh sample 
volume each day.  The toxicity test utilizes a minimum of seven concentrations plus a control with 3 
to 4 replicates per concentration.  If there is sufficient mortality and/or impairment in growth an 
LC50 and/or IC25 is calculated. 
 
 
Ceriodaphnia dubia Toxicity Test 
 
The Ceriodaphnia dubia 3-brood survival and reproduction toxicity test determine the effect of a 
sample on the ability of the C. dubia to survive and reproduce. This toxicity test is initiated by 
introducing one, < 24- hour old offspring (neonate) per vessel. The neonates are exposed to a 
dilution series of the test sample similar to the fathead minnow toxicity test.  The toxicity test 
procedure, like the fathead minnow toxicity test, is a static replacement toxicity test where the C. 
dubia for each replicate is transferred to a fresh sample volume each day of the toxicity test.  The 
toxicity test utilizes a minimum of seven concentrations plus a control with ten replicates per 
concentration.  The endpoints of the toxicity test determine the effect of the test sample on survival 
and reproduction. C. dubia reproduction is considered a chronic endpoint.  During the exposure, the 
C. dubia matures and produces three broods of offspring.  The number of offspring per replicate for 
each test concentration is tabulated at the end of the test period.  If there is sufficient mortality 
and/or impairment in reproduction an LC50 and/or IC25 is calculated.  
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Raphidocelis subcapitata (previously Pseudokirchneriella subcapitata) Toxicity Test 
 
The Raphidocelis subcapitata 72-hour growth inhibition test is performed to determine the capacity 
of a sample to inhibit the growth of algal cells.  P. subcapitata cells are introduced into the test in 
the form of an inoculum, in which the algae are 3 to 7 days old and at a concentration of 10,000 
cells/mL.  The test is comprised of at least 10 concentrations of 3 to 4 replicates each, diluted by a 
factor of 0.33 (i.e., 90.91%, 30.303%, 10.101%, 3.367% etc.).  The set of controls includes 10 replicates.  
Into each replicate of the test, 2200 algal cells are placed.  The actual concentrations are diluted by 
a factor of 0.9091 because of the addition of a nutrient spike (enrichment medium) and the 
preparation of the inoculum.  After 72 hours in an incubation area, the cells in each replicate are 
counted, and the growth of the algae exposed to the sample is compared with growth of the 
controls.  An IC25 is calculated to reveal if the sample caused any inhibition in the growth of the 
algal cells. 
 
Lemna minor Toxicity Test 
 
The Lemna minor 7-day growth inhibition test is performed to determine the capacity of a sample 
to inhibit plant growth. Each leaf-like structure of L. minor is called a frond.  Three-fronded L. minor 
plants, started 7 to 10 days previous, are placed, two plants to a replicate, into test chambers.  The 
test is comprised of at least 7 concentrations of 4 replicates each, diluted by a factor of 0.33 (i.e., 
97%, 31%, 9.7% etc.).  The set of controls also includes 4 replicates.  The actual concentrations are 
diluted by a factor of 0.97 because of the addition of three nutrient stock solutions (enrichment 
medium) to the sample prior to preparing the dilution series.  After 7 days, the individual fronds of 
the plants in each replicate are counted, and the plant dry weight determined.  The growth of the 
fronds exposed to the sample is compared with that of the control fronds, and an IC25 is calculated 
for both frond number and dry weight.  This reveals if the sample caused any inhibition in the growth 
of the L. minor. 
 
The following pages contain detailed descriptions of your fathead minnow, Ceriodaphnia dubia, 
Lemna minor, and Raphidocelis subcapitata toxicity tests.  Bench sheets of the chronic tests have 
been attached for your review. Also attached is a graph of the impairment in growth/reproduction.  
Additional information about quality assurance/quality control procedures and results can be made 
available if so desired. 
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If there are any further details which you require, please do not hesitate to contact us. 
 
Yours very truly, 
Nautilus Environmental Company Inc. 
 
 
 
 
 
Carol D’Andrea 
Laboratory Supervisor 
 
File ID: \bioassay\2023\8000\8730-003\8730-0032312 FCRL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ALS Thunder Bay -  SED2DIS (TY03086_002_AB) - April 17, 2023
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 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study 
METHOD:   Environment Canada, “Biological Test Method: Test of Larval Growth and Survival 
Using Fathead Minnows”, Second Edition, Environmental Protection Series, Ottawa, ON. Report 
EPS 1/RM/22, February 2011. Nautilus Test Method FH-GS-R14.7. 

 
Test Material 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
 
 
 
 
 
 
 
 
 

 
Page 1 of 4 

Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type: 
 

Water Source: SED2DIS (TY03086_002_AB)  

Date/Time Sampled: 
  

April 17, 2023; 08:40 Date/Time Received: April 20, 2023; 11:20 

Date/Time Test 
Started: 

April 20, 2023; 21:15 Date Test Finished: April 27, 2023 

Description:  
 

Clear, Light yellow Days Sample Used: Days 0 to 6 
 

Sample #:  
 

8730-0032312 Sample Collection: Grab 
 

Transport:  
 

Road Arrival Temp.: 17.3°C 
 

Collected By: 
  

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

N/A - Not Available  

Species:  Fathead Minnow (Pimephales promelas)  
 
Source:  Nautilus Fathead Minnow Culture Unit (A.B.S. Inc., Colorado) 
 
Culture Temp.: 22 to 26 °C  Life Stage: <24-hour old larvae 
 
Culture Mortality Within 7 Days of Egg Collection: 0.7% 



                                                

 
 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032312 Sources:  SED2DIS (TY03086_002_AB)  
 
Control and Dilution Water 
  
 
 

 
 
 
Test Conditions 
  
 Test Volume:  533 ml/rep  Temp.:  25 ± 1 °C 
 
 # Organisms/rep.: 10   Depth of solution in test vessels: 7.9 cm 
  
 Unusual Behaviour During Test:  No, see bench sheets 
 
 Reps/conc.:  3 reps/7 conc. plus a control 
  
 Pre-aerated:  Yes, 100% Sample, days 1 to 6 
     
 Duration of Pre-aeration:     ≤20 minutes Aeration During Test: No 
 
 Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing and a 

disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
   
   Test Vessels:                        1-L polypropylene cylinders 
 
Conditions for Test Validity 
 

Control Mortality and Atypical Behaviour is ≤ 20%: Acceptable (3.3%) 
    
Average Weight of Controls is ≥ 250 µg:   Acceptable (568 µg) 

 
 
 
 

 
 

Page 2 of 4 

Water Source: Dechlorinated municipal drinking water  
 
Type and Quantity of Chemicals Used: none 
 



                                                

 
 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032312 Sources:  SED2DIS (TY03086_002_AB)  
 
Test Results 
  

    Concentrations (% Volume) 
Endpoints Rep Control 1.56 3.13 6.25 12.50 25.00 50.00 100.00 

Mortality Data                   
Larvae % Mortality 1 0 0 20 20 0 10 60 50 

  2 0 0 10 10 10 20 20 10 
  3 10 0 0 10 0 0 10 20 
                    

Mean % Mortality   3.3 0.0 10.0 13.3 3.3 10.0 30.0 26.7 
S.D.   5.8 0.0 10.0 5.8 5.8 10.0 26.5 20.8 

Survival/Growth 
Data                   

Mean Dry Biomass  1 0.632 0.498 0.340 0.485 0.574 0.624 0.277 0.202 
(mg) 2 0.522 0.431 0.413 0.505 0.440 0.461 0.483 0.405 

  3 0.496 0.565 0.608 0.481 0.532 0.502 0.545 0.562 
                    

% Effect (+ or -)   0.0 -9.5 -17.5 -10.8 -6.3 -3.8 -20.9 -29.2 

Mean Dry Biomass/ 
Concentration (mg) 

  
0.550 0.498 0.454 0.490 0.515 0.529 0.435 0.390 

S.D.   0.07 0.07 0.14 0.01 0.07 0.08 0.14 0.18 
                    

S.D. = Standard Deviation 
 
 
Method of Analysis 
  
 LC50 and IC25: 
 
 Tidepool Scientific Software. ©2000-2022. Comprehensive Environmental Toxicity 

Information System – CETIS v2.1.3.5. 
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 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study - Continued 
  

Sample #:  8730-0032312 Sources:  SED2DIS (TY03086_002_AB)  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
 
7-day LC50 
(Confidence Interval)2 

 
 

>100% Volume 
(Not Applicable) 

 
 

No dose response 
 

Biomass 
(Survival and Growth) 
 
7-day IC25 
(Confidence Interval)2 

 
 
 

70.59% Volume 
(Not Applicable) 

 
 
 

Non-linear regression models fit but 
calculated IC25 value didn’t make sense 

Linear Interpolation (ICPIN) 
 1 - Results relate only to the sample tested. 
 2 - Empirical 95% Confidence Interval  
   

 
 
 
 
 
7-Day Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 22-Apr-2023 Reference Batch #: Zn2301 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

7-Day LC50 (95% Confidence Limits):  0.72 mg/L ( 0.65 mg/L; 0.80 mg/L) 

Historic Geometric Mean LC50: 0.65 mg/L ( 0.33 mg/L; 1.28 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 
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Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:   None 
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Sample # 8730-0032312 Sample Name SED2DIS
Validity Criteria: Mean Dry Larva Mass

for Controls (must be >250u9) s68
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 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study 

METHOD:  Environment Canada, “Biological Test Method: Test of Reproduction and Survival 
Using the Cladoceran Ceriodaphnia dubia”, Second Edition, Environmental Protection Series, 
Ottawa, ON. Report EPS 1/RM/21, 2007. Nautilus Test Method CD-RS-R12.11. 

 
Test Material 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
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Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type:  
 

Water Source: SED2DIS (TY03086_002_AB)  

Date/Time Sampled:
  

April 17, 2023; 08:40 Date/Time Received: April 20, 2023; 11:20 

Date Test Started: 
 

April 20, 2023; 15:30 Date Test Finished: April 26, 2023 

Description: 
 

Clear, Light yellow Days Sample Used: Days 0 to 5 

Sample #:  
 

8730-0032312 Sample Collection: Grab 

Transport:  
 

Road Arrival Temp.: 17.3°C 

Collected By:  
 

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

Species: 
  

Ceriodaphnia dubia Culture Temp.: 25 ± 1 °C 

Source:  Nautilus Culture (initiated from mass culture originating from OMOE,  
Rexdale) 
 

Parentage of All Organisms Originated from the Same Mass Culture:  Yes 

Life Stage:  Neonates are less than 24 hours old, and all broods used have hatched 
within 12 hours of one another. 



                                                

 
 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032312 Sources:  SED2DIS (TY03086_002_AB)  
 

Test Organisms-continued 
  
 
 

 
 
 
 
 
 
 
 

 
Control and Dilution Water 
  
 
 
 
 
 
 
 
 
Test Conditions 
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Ephippia Present in Culture Prior to Testing:   No 
 
Mean Brood Organism Mortality Within 7 Days of Testing:   2% 
 
Mean Number of Surviving Young Produced Within First 3 Broods:   23.1 
 
Mean Number of Surviving Young Produced Within 7 Days of Testing:   27.3 
 
Number of Young Produced by Brood Organisms in 3rd/4th Brood:   see bench sheet 

Water Source:
  
 

Reconstituted/Dechlorinated Municipal Drinking Water and 
Distilled water 
 

Type and Quantity of Chemicals Used: 60 mg/L MgSO4, 4 mg/L KCl, 96 mg/L  

NaHCO3, 8 ug/L B12, 8 ug/L Selenium, 40 mg/L CaSO4 

Test Volume: 
  

15 ml/rep  Temp.:       25 ± 1 °C 

Reps/conc.: 
   

10 reps/7conc plus a control 

# Organisms/rep.:
  

1 Depth of solution in test vessels: 4.5 cm 
 

Test Vessel Description:      17 ml polystyrene cylinder  
  
Unusual Behaviour During Test:
  

No, see bench sheets 
 

Pre-aerated:  Yes, 100% Sample, days 1 to 5 



                                                

 
 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032312 Sources:  SED2DIS (TY03086_002_AB)  
 

Test Conditions-continued 
  
 
 
 
 
 
 
 
 

Conditions for Test Validity 
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Duration of Pre-aeration:   ≤ 20 min
  

Aeration During Test:   No 

Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing 
and a disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
Dilution Water Batch Number:  CD23-52 

Control Mortality is ≤ 20% Acceptable (0%) 

An Average of ≥ 15 Neonates Produced per Surviving 
Female in the Controls in First 3 Broods: 
 

Acceptable (22.1 Neonates) 

≥ 60% of Controls Produced ≥ 3 Broods:   Acceptable (80% of controls) 



                                                

 
 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032312 Sources:  SED2DIS (TY03086_002_AB)  
 

Test Results 
   

    Concentrations (% Volume) 

Endpoints Rep Control 0.14 0.41 1.23 3.70 11.11 33.33 100.0 

Survival Data                    
Mean % Mortality 

  
                  
0 0 0 0 0 0 10 0 

Reproduction Data 1 21 28 22 28 0 3 23 21 
Number of Neonates per 

Replicate in First 3 
Broods or Less 

2 27 22 20 32 29 30 23 19 
3 17 19 25 24 30 21 29 14 
4 25 22 27 25 33 30 24 4 
5 21 23 16 22 23 27 14 30 
6 28 12 31 18 21 27 0 20 
7 7 31 25 28 10 18 27 26 
8 27 24 21 26 28 12 26 24 

  9 24 26 9 22 27 25 23 25 
  10 24 28 31 25 25 31 32 27 

Total Number of Live 
Neonates in First 3 

Broods or Less 

  
221 235 227 250 226 224 221 210 

% Effect (+ or -)   0.0 6.3 2.7 13.1 2.3 1.4 0.0 -5.0 

Mean Number of Live 
Neonates in First 3 

Broods or Less 

  
22.1 23.5 22.7 25.0 22.6 22.4 22.1 21.0 

SD   6.3 5.4 6.8 3.9 10.2 9.1 9.1 7.5 
SD = Standard Deviation 

Method of Analysis 
  
 LC50 and IC25: 
 

Tidepool Scientific Software. ©2000-2022. Comprehensive Environmental Toxicity 
Information System – CETIS v2.1.3.5. 
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 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032312 Sources:  SED2DIS (TY03086_002_AB)  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
3-Brood LC50 
(Confidence Interval)2 

 
>100% Volume 
(Not Applicable) 

 
No dose response 

Reproduction 
3-Brood IC25 
(Confidence Interval)2 

 
>100% Volume 
(Not Applicable) 

 
No nonlinear regression models fit 

Linear Interpolation (ICPIN) 

 1 - Results relate only to the sample tested.     
 2 - Empirical 95% Confidence Interval  
  
   
 
 

 

 

 

3-Brood Reference Toxicant Results 

 
Reference test performed under same experimental conditions as test:  Yes  

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 22-Apr-2023 Reference Batch #: Zn2301 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

3-Brood LC50 (95% Confidence Limits):   0.08 mg/L (  0.06 mg/L; 0.11 mg/L) 

Historic Geometric Mean LC50:         0.10 mg/L ( 0.03 mg/L; 0.32 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 
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Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:       None 
 
Any Transformation of Data Required:   No 
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CERIODAPHNIA DUBIA BIOASSAY SUMMARY SHEET

Sample Name: ffiL Dl\ Sample #:

rY 09036- M2 - ftb
fl?hooqz9 t7

Conditions for Test Validitu

Control Moftality is < 2Ao/o:

> 6 Controls Produced > 3 Broods:

An Average of > 15 Neonates Produced per
Surviving Females in the Controls:

= Results relate only to sample tested
2 = Estimated uncertainty

Are there any outliers present: Yes /

Concentration(s) & Rep(s): v

\
(Acceptabte;i trtot Acceptabte , A2 'l Neonates\.-----l

Acceptabl

pta

Not Acceptable:

Not Acceptable:

{ta

ble

%0

I

Summarv of Test Results

pre-aeratio n, Yb Reason. fuqHto*un'|a'* Duration n Days: I rs

Analysis Completed: lnitials

Results Verified: lnitials

r, Date fi L30Ll

q, Date OgWa4

METHOD OF CALCULATION

/1 o ohso ret [2c 
h k'

f\lo n oblh rywv

",ffffi; '^ lnY'oo@s
tuftry- hryn*
,t n lt t pr .l-oo,l1'rw

RESULTl

/oo % vorume

lT //+ % Votume

) too % Volume

% Volumer't (h

ENDPOINT

SURVIVAL

3-brood LC50

95% Confidence lnterva12

REPRODUCTION

3-brood lC25

95% Confidence lnterva12
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c odaphnia dubia lnitial Sample Measuremen' tsefore Preparation and Use in Toxicitv Test

3<20<1 00z*-o 4I
3<20<1 00L7 'oL/7

VCS| 1().n3t-1 3<?o<1 005/,t4,ba=_=.-/)E
./-'=j--z6'"?6

ET3<20s1 00ves51al*rrobrq523r1.a1.1z5zV'o?5

ET2<20<1 00
V€S

Ls/a,4(qo,t+560n.6-? .-1L14.ov4

l)2<20<1 00vd4
T

9/ot\/%c[qs6t{b"+7+L5t_g.oV3

r 1<20s1 00vz^
L

/e'T7oc/rts55lat7.+L5o?122

q1<20<1 00VtsY(t1/E"erl5'l>o-o7,'77e2-l'o?1

KT1<20s1 00NO"ft'vlro
b7,gs2q-/1. 1zL2o'ey0

Duration
(min)

Rate
(bubbles/min)

yes/nooo
Ioo

o
Gond

(pmhos)
D.O.

(ms/L)
pHTemp

('c)

o
(!Pail

Sub-
Sampled

Pre-aeration
Meters / Probes

Used
lnitial Measurements

9-ttz<

DateDay

Goncentration:100% Sample Name: Sample #: Sn?o-0o3. 2Zlz
d

Answer the following questions regarding sample treatment a
Was sample filtered or settled and decanted? Yes/@
Was sample pH or hardness adjusted? yeV(o]
Were alternate concentrations or dilution series used? yes/N{)
Was test fed 100p1 of YCT and 100p1 of P. subcapitata daity? @s/No

Was there anything unusual about the test, any problems
encountered, or any remedial measures taken?

nd test procedure:
lf yes, state mesh size:

lf yes, describe further:

If yes, describe further:

lf no, describe further:

Were there any other method variations, deviations, or exclusions Yes@ lf yes, describe further:
from method?

Veslt$ lf yes, describe further:
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Concentration

ceriodaphnia dubia 3-Brood survr ' and Reproduction Toxicity Test

Sam Name: 3 D2-Dt9 Sam #: *7 'o - ou3.22t L

L1-oq7

1-6'ot76

5orlut'/ /f oL(uLt-11{nov,32,-.tt-S'o?5

0;65,/ /t,6 //'(6qfiz8'/L"lL#'o+4

\u>{1O
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\
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o
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kPt?f+ob//+bt8OLY

pHD.o. / "cD.O.
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pHoc

!
ct
.:
c

Meter/ProbeFinal Variables

Notes: * = > 4th brood (not counted)7L\ztq?\711Lgz\)4IIa1e\Total
Neonates

tg"oLl8

z7.oV7
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--rtL
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ocooaaa(\.Ooo2[- of1

{-o-oq0

Running
TotalVial10I87654321

Recheck
for neos
= initials

oi
.E

%
Atypical /

day

% Mortality / day
Total

Neonates Per Replicate
Date

Lozz

([
o
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o
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Date([
o

Concentratioir" t3)
ceriodaphnia dubia 3-Brood survi ' and Reproduction Toxicity Test

Sam e Name: 9ED2-D| Sam *: 47 -o8.z3tz
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Notes: * = > 4th brood (not counted)7?52X762L{3llLL3ZLgLLLg
Total
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Date
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L1-0 q7
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o
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ceriodaphnia dubia 3-Brood survi 'and Reproduction Toxicity Test
o b )y sam Name: .SeD2-D Sam #: 67 0-08.231L
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D.O.pH"c

I
o
.E

Meter/ProbeFinal Variables

Notes: * = > 4th brood (not counted)z7-13lq2\LE3ilb211E10LL
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ceriodaphnia duhia 3-Brood survr ' and Reproduction Toxicity Test
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Concentratior 1

ceriodaphnia dubia 3-Brood survr ' and Reproduction Toxicity Test
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Concentratioi / ./1 )t
ceriodaphnia dubia 3-Brood survr 'and Reproduction Toxicity Test
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Ceriodaphnia duhia 3-Brood Survi ' and Reproduction Toxicity Test
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Sample I

Client D€P
ample # ?'12i- noq.LZll-

Date/Time Received

Sample Type

100% Hardness -'\1-

Test Information
Date Test Started 2O.O!1.21 / l53o
Dilution Water Batch Numbet cf>2352

lndividual Culture Health Data

Ceriodaphnia dubia Neonate Origin

Sample Name SWD 2DI<
Date/Time Collected

2 ,20
ArrivalTemp ('C)
Sample Description

Test Started By fi
ControlHardness t28

Person Sampling -d4

Template Used for
Randomization t

Date Culture Started ttt,o4'ZS Culture l.D, (e.g., Wed Row Q FN R.ou S
Average # neoi in previous 7 d;yslilust be >15) -2!-9(total neos for 7 days prior of viable moms/# viable moms)

6
% mortality in previous 7 days (must be s2O%) 6W
Average # neos in 1" 3 broods (must be > 15) ?l.q

Date Culture Started l* ,o4'23 Culture l.D. (e.9., Wed Row 4) F2,i Ro"ta
% mortality in previo^us 7 days (must be <20o ) O
Average # neos in 1'' 3 broods (must be > 15) tqa

Average # neos in previous 7 days (must be >1q 20,7
(total neos for 7 days prior of viable moms/# viable moms)

Date culture started t{'ot''Zf
% mortality in previous 7 days (must be <20%) tD
Average # neos in 1"'3 broods (must be > 15) LS 2

Culture LD. (e.g., Wed Row +1 Frt) E.oo 6
Average # neoi in previous 7 days (must be >15) 2 O

(total neos for 7 days prior of viable moms/# viable moms)

Date Culture Started l2.o'l '73
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Average # neos in 1" 3 broods (must be > 15) ?5,o (total neos for 7 days prior of viable moms/# viable moms)
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g
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

METHOD:  Environment Canada “Biological Test Method: Growth Inhibition Test Using a 
Freshwater Alga”, Second Edition, Environmental Protection Series, Ottawa, ON. Report EPS 
1/RM/25, March 2007.  Nautilus Test Method PS-GI-R1.14. 

 
Test Material 
 

Client Name/Location:   ALS Environmental, Thunder Bay, ON 
 
Sample #: 
 

8730-0032312 Sample Name: SED2DIS (TY03086_002_AB)  

Sample Method: 
 

Grab Collected by: N/A 

Date/Time Collected: 
 

April 17, 2023; 08:40 Arrival Temp.: 17.3°C 

Date/Time Received: 
 

April 20, 2023; 11:20 Sample Description: Clear, Light yellow 

Sample Point Description:    N/A 
 

Sample Type: Water 

Transportation: 
 

Road  

Storage: 
 

None 

Container: 
 

Polyethylene pails lined with polyethylene bags 

 
 
Test Organisms 
 

Species (Strain #): 
 

Raphidocelis subcapitata (CPCC # 37) 

Source: 
 

Nautilus Plant Culture Unit (from CPCC) 

Culture Temp.: 
 

24 ± 2 °C 

Test Culture Number: 
 

G2(l)c 

Culture Age at Test Start: 
 

6 days old 

Cell Density in the Microplate Wells at the Start of the Test:     10,454.55 cells/ml   
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032312 Sample Name: SED2DIS (TY03086_002_AB)  
 

Test Conditions 
 

Date/Time Test Start: 
 

April 20, 2023; 15:20 T=0 Control pH: 5.7 

Date/Time Test End: 
 

April 23, 2023; 
14:00-16:00 

T=72 Control pH: 6.0 

Sample pH Before Dilution: 
 

7.0 pH Adjustment: None  

Test Duration: 
 

72 hours   

Mean Test Temperature (±Standard Deviation): 
 

25.6 (±0.7) °C 

Pre-Aeration of Sample: 
 

None  

Procedure for Sample 
Filtration: 
 

50-ml subsample filtered through preconditioned 0.45-
ųm pore diameter membrane 

Type and Source of Control/Dilution Water:  Millipore 
 
Type and Quantity of Chemicals Added to Control/Dilution Water:  None 
 
Metal Mining Effluent Nutrient Spike Used:  Yes 
 
Type and Quantity of 
Chemicals Added to Each 
Well as Nutrient Spike: 

Macronutrient 
NaNO3 
MgCl2 6H2O 
CaCl2 2H2O 
MgSO4 7H2O 
K2HPO4 
NaHCO3 

mg/l 
15.94  
6.25 
2.76 
9.19 
0.65 
9.38 

Micronutrient 
H3BO3 
MnCl2 4H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 
Na2MoO4 2H2O 
FeCl3 6H2O 
Na2EDTA 2H2O 

ųg/l 
115.95 
259.76 
2.05 
0.89 
0.008 
4.54 
100 
46.9 
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032312 Sample Name: SED2DIS (TY03086_002_AB)  

 
Test Conditions - continued 
 

Enumeration Technique: 
 

Neubauer Haemacytometer 

Test Vessel: 
 

96-Well U-bottomed Polystyrene Microplate 

Concentration of Test 
Solutions: 
 

90.91%; 30.30%; 10.10%; 3.37%; 1.12%; 0.374%; 0.125%; 
0.042%; 0.014%; 0.005%; control 

# Replicates/Concentration: 4 reps started; 3 reps counted of test solutions 
10 control reps started, 2 used for pH measurement 

 
Design if Specialized Procedure:                       Not applicable 

Method Deviations or Unusual Occurrences:   None 
 

 
Conditions for Test Validity 
 

Algal cells in the controls increase by a factor of >16 times: 
 

Acceptable (18.8 times) 

pH in controls did not vary by more than 1.5 units: 
 

Acceptable (0.3 units) 

C V for cell yields is < 20% within the control wells: 
 

Acceptable (6.0) 

No inhibitory trend detected across the control wells: 
 

Acceptable (no significant trend) 

Test Results 
 

Control 72-Hour Growth Data - Cell Yield1 (cells/ml) 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Mean CV2 

212,045 184,545 194,545 189,545 199,545 214,545 182,045 194,545 196,420 6.0 
 1 Cell yield = measured algal cell concentration - initial algal cell concentration 
 2 CV = Coefficient of Variation = (100 x standard deviation / mean) 
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032312 Sample Name: SED2DIS (TY03086_002_AB)  
 

Test Results - continued 
 

Test Concentrations 72-Hour Growth Data - Cell Yield1 (cells/ml) 

REP Concentration 

  90.91% 30.30% 10.10% 3.37% 1.12% 

1 1,204,545 679,545 264,545 244,545 232,045 

2 1,269,545 744,545 254,545 232,045 192,045 

3 1,292,045 709,545 262,045 224,545 222,045 

Mean Cell Yield 1,255,378 711,212 260,378 233,712 215,378 

Coefficient Variation2 4 5 2 4 10 

REP Concentration 

  0.374% 0.125% 0.042% 0.014% 0.005% 

1 209,545 229,545       

2 219,545 212,045       

3 219,545 219,545       

Mean Cell Yield 216,212 220,378       

Coefficient Variation2 3 4       
 1      Cell yield = measured algal cell concentration - initial algal cell concentration  
 2      Coefficient of Variation = (100 x standard deviation / mean) 

Mean cell yield for concentrations with significant growth stimulation are shaded.  Growth stimulation is 
determined by statistical comparison with control cell yield by pairwise comparison using Dunnett’s Test. 

 
Statistical Analysis 
 

Statistic Result1 Method of Calculation 
IC25 (95% CI)2 for Cell Yield >90.91% Volume 

(Not applicable) 
Linear Interpolation (ICPIN) 

No nonlinear regression models fit 
Test for Trend in Controls No trend Mann-Kendall 

1 - Results relate only to the sample tested.  
2 - Empirical 95% Confidence Interval for the Bootstrap Estimate 
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032312 Sample Name:  SED2DIS (TY03086_002_AB)  

Method of Analysis 
 

IC25 and Pairwise Comparison: Tidepool Scientific Software. ©2000-2022. 
Comprehensive Environmental Toxicity Information 
System – CETIS v2.1.3.5. 
 

Mann-Kendall: “Selenastrum Trend Test 2” Excel Program by  
B. Zadlijk 

 
Weighting Techniques Applied to the Data:   None  
  
Outliers and Justification for Their Removal:   No 
 
Statistic Transformation of Data that Was Required:   None 
 

Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:       Yes 

Test Method Deviation:    None 

Reference Chemical: Phenol        P2306 Date Test Initiated: 17-Apr-2023 

Method of Analysis: 2P Exponential Algae Lot #: G7(l)c 

72-hour IC25 (95% Confidence Limits): 28.68 mg/L (21.36 mg/L; 36.54 mg/L) 

Historic Geometric Mean IC25: 57.39 mg/L (27.05 mg/L; 121.80 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations)  
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Nautilus Environmental Company lnc.
RaphidocerissuorT?itl"Jlifti:;fl 

?;f,[#""Jiettasubcapitata)
Summary Sheet

crient fttS fhuhful fur^^ STD2. DIJ Sample #ple Name
J Tl ozoge m7- kh

tlLo oogLs tz

tt t'rt (times)

Conditions for Test Validitv

Cell increase for control is >16

CV among controls < 20

Result of Mann-Kendall test for trend

of acceptable

cceptab of accepta ble fut.o

Z6 0q Lg
oH lce Iab

Analysis Completed

Results Verified:

@rrr*

CxO

of accepta bte lrl p Si

Test Oroanisms

Concentration of lnoculum Algae and Nutrient spike lt{ ooo (cells/mL)

Used o (Circle one)

Algae only - (cells/ml)

Used: Yes/No (Circle one)

Cell density in the microplate wellsat the start of the test to 45q q5
cells/mL)

wlnitials:

lnitials:

Date

Date
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Sample Name:

Collected By

Arrival Temp. : (meter/probe) l|1.? "c ( qq

Sample Description

Sapple Type
nf,ffluent r Chemical n Other
Storage

{b

Rr5 l3Client Name/Location

\QSample #:

Collection Method

Date/Time Collected

ltNDate/Time Received:pO ?
Collection PointDescription: fllo,
Transportation

Nautilus Environmental Company lnc.
Raphidocelis subcapitata (aka Pseudokirchneriella subcapitata)

7?-Hour Growth lnhibition Test

Test

Notes

T

" For rence test, record pH top concentration re use for series dilut
Notes

Page 1 of 2

-B

e

^o
ao
ca

(Circle one)

Raphidocelis subcapitata, U of W Clone # CpCC 37

Nautilus Plant Culture Unit (from CPCC), Test Culture #

ys old (must be 3 to Z days old)da

Any unusual appearance or
in test?

known-age culture, before its use
Y ircle one

Axenic culture?

lnitial if Objective is Met
Species (clone #)

Source

Culture Age at Start of Test

Health Criteria

PM ./
PM

NMrWA
bcpH of well D7 atT=72 h

tnm
NUT Lot

AM
AM

PM
PM

Date / Time Test End 9l
Finished

pH of well D6 at T=0 h

AM
AM

pH adjustment: Y

Regular (For references and non-mining test)
NUT Lot #

Date / Time Test Start: 5pStarted

Procedure for sample Filtration: Through preconditioned 0.4s pm membrane
g

"p
after filtration

pH of raw sampl

Type of nutrient spike
(Circle one)

Min max Temps for Days 0 to 3 (Mean Tem Lt .6 yo. "Cp 1 Standard Deviation)

% plate rotation (lnitial)

lnhts ON

lf yes, describe further:

Condensation: r)C
etGrowth

Were there any other m
from methods?

variations or deviations
Yes/

Yes/Anything unusual about the test?
roblems encountered?An

Yes/remedial measures taken?
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Nautilus Environmenta
Raphidocelis subcapitata (aka pseu

72-Hour Growth lnh

I Company lnc.
do ki rch n e ri e I I a s u b c ap itata)
ibition Test

P 2 of2
Sample Name: frQ L DtSILSample #: 9

tt. ot1 , LL

G a(t\c

1-7 " o9
,

5+ . gq

pt t0

Date test started

Algae Lot #

Historic Geometric
Mean lC25

)3(e5

( 9.qou

Phenol

(Thtl
e,0?

t44A/
t tlw

lrvunh'o*

Norn ,fn

U

fiet
2t. b6 t q{.7

Reference Chemical
Batch #

Method of Analysis

72-hour lC25
(95yof]'t.)3

ry

ation2Method of Calcul

I 0\y4/ fh

Grubbs' Test for Residual
Outlier

itiat 0ln

unn
on est

lnitia

Williams'o
Multiple Co

Resultl

( fr t4)Ig0,l

No Outliers Present
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90.91 'l ,t(
lf outliers

No growth stimulation in test. Analysis not completed.

y significant growth stimulationNo statisticall

gnificant growth stimulation
ac6

qt

9.

centrations:
Q"I .9rS i tD. iol
1

I
4,t

0q

lly si
con

Statistic
72-hour lC25
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ieldFor cell

72-hour lC25
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o/o vlv
For cell yield

lf calculated without ou tliers

Test for Outliers

Test for Statistically Significant
Growth Stimulation

1)Resulis relate only to the sampte^t::t:q ?t 
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Weighting techniques applied to the data?
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Nautilus Environmental Company Inc.
Rap h i do ce lis s ub c ap itat a (uku ps e uclo rcir ch n e, iells s ub cap it otrt)

7L-Hour Growth Inhibition Test
Inoculum Preparation

Sarnple Narnel Sarnple NLrrnber': n+n'
l\
\\

@7a711
\t It\\ t3

Date Test Starl: @,"Ot+ ,,A E

* Cells/ul count 4 outside large squares (0. I ul), add, urultiply by 2.5 OR count 5 snral I sqLrares (0.004 ul), add,

t3
t?
t'a

q3
IAn

@9@

0,1 pl / 0.004 pul

ta

)l

qq

lro
llo ooJ

l)e ocp
GOH

tlz rVur
OL - u)aJ

a6
a\
.-2
s/J

d

qa
?'30

afr

0,I prl / 0.004 pl

a7
)g

rb
qn

A?+ af)
n9

o\c

:3.

L)"

@
ffi
3W

\w o

4.1 ptl10,004 prl

d+
?a

L+7
r+g

tx+
Qyco
9Wwc

lrr

/.O

Q ?oo ano

lg ?a) cl]t
o,?l

Cell count

I

2

3

4

5

Total cells

Cells/ pl *

Cells/ ml

Avg, cells/ nil

Time / Initials

Conrnrents/
calculations

pl0,1 pl / 0,0040.1 p\/ 0,004 ptl0.1 pl /0,004 prlCell count

I

2

1

4

5

Tofal cells

Cells/ pl *

Cells/ rnl

Avg. cells/ ml

Tirne i ltitials

I

Conlnlents/
calculations
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Nautilus Environmental Company Inc.
Raphidocelis s ubcapitatu (aka Ps uedokirch neriella s ubcopitata)

7?-Hour Growth Inhibition Test - Continued
72-Hour antitative Observations of Controls

Sam pl e N amefye3CtsU-q:a - nb Sample Number: CD3€ )? Date Test Start: @ O$"a=;

CCGO<^Do*.9@6c60-nInitials

5

?bib)q? \-,c3)F)?iq4
)qa3PL"lc1,bpl

"D
Q33

PEBlaa))3Ak"o3a32
t=a?)7a)t7)Ta3i

well# D\)well# T)C:well# DFI*""0P6wett# ffiwerr# *)wen#ffiw"ttffi
Cell count per

0.1 pl or
0.004 ul

Controls are invalid if there is a trend detected by the Mann-Kendall testResult of Mann-Kendall test for trend: n hc,o,$

Controls are invalid if coefficient of variation is > 20Coefficient of variation among controls: 6-o

Controls are invalid if cell increase is < i 6Cell increase for controls: la yf,
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Growth Inhibition Test 72-Hour titative Observations of Test Concentrations
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Raphidocelis s ubcapitata (aka Ps e udokirchneriella s ubcapitatu)
Growth Inhibition Test 72-Hour antitative Observations of Test Concentrations
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Growth Inhibition Test 72-Hour antitative Observations of Test Concentrations
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#
concentration

Concentration of innocculum {cells/ml)
Volume of algae addition (uL)
Cells added to each test well
Cells/ml in well at T=0

enter control data
D2 D3 D4' 23 '17 18 21

Use last count algae/nutrient militure or algae only
Algae/nutrient mixture = 20uL, algae only 1oul
Cell yield (must be >16 times in controls)

1 8.788043

D10 D11
2CI 1s

% inhibition summary
Concentrati, Average o% inhibition

0.005
0.014
0.042
0j25 -12.197
0.374 -10.076
1.122 -9.652
3.367 -18.986

10.101 -32.562
30.303 -262.087
90.910 -539.128

11

20
5000
2300

10454.5455

D8 D9
18 28

22.O 23.0 26.0 18.0 21.0 17.0 18.0 22.O
25 20.A 21.0 16.0 19.0 26.0 23.O 19.0

19.0 18.0 17.0 25.0 26.0 19"0 16.0 26.0
total cells 89 78 82 80 84 90 77 82
cells/ul 222.5 195 205 200 210 225 192.5 2Os
cells/ml 222500 195000 205000 200000 210000 225OOO 192500 205000
Cell yield = measured concentration - initial algal cell concentration

212045 144545 194545 189545 199545
Mean cell yield forthe control = Rc Standard deviation
Rc 196420 SD 11858.5412

214545

data
nominal conc 100.000 11 .111

30_303

cells/ul
cells/ml
Cell yield = measured

1204545
1255379

45438
4

1269545 1292045 744545 709545

D5

182045 194545
coefficient of variation
CV 6.037325 Must be <20

3.367
1.235

ii.o

F6

20.0
21.a
27.0'

Mean Yield
STD Yield
CV Yield

concentration
679545
711212

32532

lror t.tzzu -e.652for3.367% -18.986fot 10.1010/, -32.562for30.303ol -262oa7-539.1 28
Average % inhibition

lfor 90.910%,

244545 232045
233712

10104
4

232045 192045 222045
215379

20817
10

264545
260379

5204
2

254s45 262045

102
255

255000

97
242.5

242500

941

2351
2350oOl

97
242.5

242500

81

202.5
202500

93
232.5

232500

106
265

265000

110
275

275000

109
272.5

288
720

276
690

302
755

690000 720000755000

512
1280

1 280000

486
1215

121 5000

521
1302.5

64
76.0
63.0
73.0

79.0
a2.a

B3
72

69,0,

fot 1122Vo 9.652tor 3.3670/o 18.986tor 10.101o/c 32.562for 30.30301 262.087

Average % stimulation
lfor 90.910%, 539,1 28
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tor 0.0050/" 105.323l,oro.o,o* 105.323torO.O42o/o 105,323lot O125Vo -12.197

-1 0455
-1 0455

0
0

-10455 -10455-1 0455
-1 0455

0
0

-1 0455
-1 0455

0
0

-10455 -10455-10455 -1229545
220379

8780
4

2't2045 219545

0
0
0

0
0
0

0
0
0

0
0
0 il

0
0
0

0
0
0

0
0
0

96
240 230222.5

F9B8F7

0

e100o
E
E20o

:
laooo
o
E4oooo
o
0-5oo

-600

Log Concentration

0.412

220
220000

92
230

230000

209545
216212

5774
3

219545

tor 0.374o/o -10.076

0.046 0.005
0-1 25 0.014

c11 F11

for0.005% -105.323for 0.O14o/o -105.323fotO.042o/o -105.323fot 0j25% 12.197tot O.374Yo 10.076

PlData\Tox Data Calcs\PS tests\2023\8730-003\8730-003231 2.xlsxsheetl



Mann-Kendall Trend Test for Selenastram capricornutum Growth Inhibtion Test

EPS MethodllP.NIl2s
Version 1.1, Nov. 2000
Pollutech EnviroQuatics

Instructions:

Results:

Notes:

Sample #: 8730-0032312
Client #: ALS TB

Date tested: 20.04.23

Enter control data below cells labelled D2..D5 and D8..D11.
The test of significance is completed immediately following dataentry.

D2 D3 D4 D5 D8 D9 DlO Dll
21204s 184s45 t94s4s 18954s t99s4s 214545 t8204s t94s4s

There is no significant trend.

The test is a two-sided alternative using a nominal alpha value of 0.05%.
Due to the discrete nature of the test statistic, the true alpha value is 0.062Yo.



                                                

 
 Nautilus Environmental Company Inc. 

Certificate of Analysis 

CHRONIC TOXICITY BIOASSAY REPORT 
Lemna minor 7-Day Growth Inhibition Test 

CLIENT: 
ALS Environmental, 1081 Barton Street, Thunder Bay, ON P7B 5N3 
TEST RESULTS: 

Sample 
 Name 

Sample 
Number 

Date  
Collected 

 

Date 
Received 

 

Date 
Tested 

 

Frond Number 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Dry weight 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Method 
Deviations 

SED2DIS 
(TY03086_002_AB)  

8730-0032312 April 17, 
2023 

April 20, 
2023 

April 20, 
2023 

8.29% Volume 
(N/A; 54.84)% Volume 

7.03% Volume 
(N/A; 81.67)% Volume 

No 

1. Results relate only to the sample tested.  
2. Highest concentration tested, based on test method 

TEST PROTOCOLS: 
 

Environment Canada, “Biological Test Method: Test for Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna 
minor”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/37, Second Edition, January 2007. (Nautilus Test 
Method LM-GI-R5.14) 

REFERENCE/HEALTH DATA: 
 

Reference test conducted under the same experimental conditions with same species, clone, and test medium as test:  Yes 
Test Method Deviations:  None 

Lemna minor 

Date Reference Test Initiated:        13-Apr-2023 Reference Chemical: KCl 
Frond Increase IC25: 2.59 g/L 95% Confidence Limits: 2.19; 2.82 g/L 
Historic Geometric Mean IC25: 2.07 g/L Historic Warning Limits (± 2 Standard Deviations): 1.28; 3.35 g/L 

TEST-SPECIFIC INFORMATION: 
 
 
 
 
 
 
 
 

TEST RESULTS APPROVED BY: 
 
   

Date: May 5, 2023  Carol D’Andrea 
Laboratory Supervisor 

 

Type and Quantity of Chemicals 
Added to Control/Dilution 
Water and to Test Sample 
Before Start of Test: 

Substance 
NaNO3 
NaHCO3 
K2HPO4 
KCl 
 

mg/l 
255  
150 
10.4 
10.1 
 

Substance 
CaCl2 2H2O 
MgCl2 6H2O 
FeCl3 6H2O 
MgSO4 7H2O 

mg/l  
44.1 
121.7 
1.6 
147 

Substance 
H3BO3 
Na2MoO4 
2H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 

mg/l 
1.86 
0.0726 
0.00003 
0.00001 
0.00001 

Test Vessel Size, Shape, Material:                  300-ml cylindrical glass tumblers 
Design and Description if Specialized Procedure:                None 



Nautilus Environmental Company lnc
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Test Material

Test O nlsms

Test Gonditions and p rocedures

Any remedial measures taken? yes /

Sample Name L T -OJL
Collected By: t'/ lh
Arrival Temperature (meter/ probe) "9c ( ,
Sample Description

r: Other:n Chemical
Sample Type

uent
Storage(,odJJ

o1,,

\f i/

Client Name/Location: kLS (ln,ah o[,Lt
Sample #: 0 -oo L L
Collection Method

l7Date/Time Collected

Date/Time Received u9
Collection Point Description llul0
Transportation

6
(
(

e

E

o

Lemna minar L (8434)

Nautilus Plant Culture m CPCC, # 490)Unit
days old, acclimated sh test solutionurs in fre

PH

ItLotmdiume+Ed'naaaHofidioM

appearance or treatment of culture before usetestAny unusual
in test?
Axenic culture?

Svad7
stte

tn

h

d
It

-fo
o2

o

hch
e

ea
AS

n

cre
rt
n

sta
nds
at

frotesItheaH

in HT 3 at finishoin HT2
fronds
inHTl

lnitial if Objective is Met
Species (clone #)

Source

Culture Age at Starl of Test

Culture Medium

Health Criteria:

EndDate / Time Te
Finished

, was sample filtered though -1prm fiber filter; y / N

hot*-pH Adjustment:

Number of Reps

lf yes, describe furlher

Randomization Template

odified

o

01,-

visual inspection)

enocircleaCWRenStatornewalreo

st Starl: 'lro JDate / Time
Stafted B
Test

utetnmESbubbOo
etteand a lass

ample; TimePre-Aeration of
rohdSESdiISraredIteFodhetM

inutes, Rate
h airline tubin

Alagae Present: Yes /

Uwaterpalcinumed
one
znlo

rclcl
dewithd

fo
re

n

pa
co

rep

HAPaonitiaddth

Water:
2

n

0

ilutio
h

D

th
ontrol

red
C

Ite

of
r

rceuo

wate
Snda

ceivi
Type
Re

metre/probe)Sample p

ere any other method variation
deviations from metho
Were th

ds? Yes /
Anything unusual about the test? yes /
Any problems encountered? yes /

Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet nt .o .lanuarftfrp:obc



Nautilus Environmental Gompany lnc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet Pa 2of3

96oL Drt
Sample Nameut0 -ooSample #

?L

Day 7

u
L6
LL

0
14\

(

Day 6

A;
)6
2r
C6
Ltq

Day 5

a5
2t
,srs
CG
11

Day 4

A5
7S
as
A5
c6
'l 4

Day 3

7s
2S

7<
2s
ac
lq

Day 2

ZL
ZC

k
Z6
k
w

L6

Day 1

l,{
L<
1r<
tc

t4q

Day 0

LL
,L6

LE
1_L

6
qc

Temp. Range
25t20C

Control

Low

Medium

High

lnitials

meter/probe

t 0) or125tesUratpemtelohghh42ofverageaturerapemUTesiTaneM

Test Variables, Observatio ns, and Meas u rements
Dai Tem eratures of a re resentative Hi h Medium Low a nd Control Test Vessel

Measurements of in Re resentative Hi Medium Low and Contro I Test Vessels at Test Start & End

Conductivity Reading of Representative Test concentrations and contror rest vesser at rest start -Co rrected To 25oG For Reference Test Onl

Measurement of Li ht at Least Once Durin the Test

Any changes in appearance of test solution du
lf yes, describe furrher: fylry" f {hfr^

g preparation

rrt dk pTrq Cc I nufi'^'
fln or during the test: No

14

H meter/

Initials bepH mete
ql

lnitials
{.0
High

High
q.c1. 6

Medium

Medium
{.L
Low

Low

1,Llg,Tu

Control

x:L
Control

Day 0

Day 7

Conductivity
meter/probe

------
lnitialsglLglLglLg/LglLControlDay 0

(pmohs)

Iu

)/ Not Acceptable (circle one

Date (day of Test):

lnitials: 5/
Mean Light Measurement L57zo0(ataq90tr ]la

Photoperiod: Continuous Lumination

Acceptable Light Fluence Range: 4000 to 5600 lux
Light Measurement: 5 points (light metre #): lz

t15% Variation o'f Mean: 14\ 9-6

Reference Data

6)

Historic g5o/o C.lHistoric lC25

O*

rond lncrea

s/L)
95% C.t

or Dry Weights (circle one)

)htL
lc25

Reference
Date

L
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sample Name: g€OL DIS
sampre #: d)gO oobQ-Ttt-

Nauti
Lemna minorT-

lus Environmental
Day Growth lnhibit

Company lnc.
ion Test Bench Sheet

Validi Criterion:

Test Results Summa

SD Standard Deviatio n, CV = Coefficie nt of Variation*= concentratio ns with significant
growth by pairwise comparison using

Stimulation calculation completed

Test End oints and Calculations: tn-"Wb

1)Results relate only
2) Tidepool Scientific mprehensive

Weighting techniques applied to the data?

Any outliers and justification for their removal?

Page 3 of 3

indicated by *. Growth stimulation is dete rmined by statistical comparison with controlrWi lliams' Multiple Comparison Test.

Not app licable (no stimulation)(Circle one)

4) Outliers detected using Grubbs, Test for Residual Ouflier

Environmental Toxicity lnformation System CETISv 
W 2. I .1,f3) Empiricalg5% Con

* L\.5 I ,{'hh,'b; h''
Yes / q+ qt I v) ,

@ir.r"

8+.o
D'{Jtq

Fronds in Control Vessels
do not subtract 6

Number of
frondsstartin

oql

The mean number of
fronds in the controls must
have increased to 2Stimes

inal numberofl

]g

- t1.tr

1]
-157

lnitials

'\l

-13 f9

1l
OD*tq

q?
-Lo .Ll

9+

-t5 .11]

\.t
-1 .12

9

* q.89

0g]
- 16 6?

+ID

- l6 l?

q0?
--u \o

9D.L

{?.9o

09+

-n %\

0 09?

-u.60

Ve

YIthahendareen
0

grk
Day

da

-ldt
ssel

SSE

VC

chD

each
E

n

tnS

eachQ

rond
d
F

n

of
fro.)

n

ts
ra

n

pea
pla2

ApdnabemuN

ee Observation SheetsaNumber and Appea Vessel at Day 7rance of Fronds in Each

\)8l o D6
Mean (SD) of in crease in frond numbe at test end, CV :

r in control
Ll

nreatmTchaEnbermuNndroFofonatumsti%anaM

L

Co

Mean Vo

Stimulation

Wei ntTreatmeachEndsllFroofDfornoatulStimo/oaneM

Stimulation
o/o

0h( r rq

wlh

> 91'/

Statistic

'qJ-h

D

t Otn

notilaucaGfoodMeth

D\

htsWei

SEFrond lncrea

erJoutlicaf

without outlieralf calculated

Results

)

rc25 (e5% c.t.)3

lc25 (9s% c.l.)3

lC25 (95o/o C,l

tc25 (95% C.t
lculated without
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Lemna minor LClient: 7 Observations

t
@

O
c\
c
0)

LL
tl>
C

-9
=
oa

-o
a)
t-

Cg

O
o

.E
E

c
E
c)I
o

_c
E
cg
C
Eo)

.tr

t-
LU
O
z.
m
at-
LIl
Fa

a

a
(u

Growth Stimutation concentration? Fronds:(Hormesis) at this YES /
YES

"'.ff'ffi"
Growth Stimulation orrnesis) at this co{H YES / NO? Fronds:

hts: YES / N0

Other
Observations

Other
Observations

VvLoss of
BuoyancyYxYYLoss of

Buoyancy

Y\<Y\<Root
Destruction

XXkYRoot
Destruction

\\<\(
Colony

Destruction
(singte fronds)

XxX
Colony

Destruction
(single fronds)

\\aXV
Gibbosity
(humped or

swollenxkXY
n

Gibbosity
(humped or

swollen

Ja a//o-y*,,q/Lqlltu'5nWq/l*-
Abnormally
sized fronds

XXXYAbnormally
sized fronds

,\XXYellow frondsX\(kYYellow fronds

>(><)<X
Necrosis

(localized dead iissue
on fronds, whiDh
appears brown or

XXkx
Necrosis

(iocalized dead tissue
on frof,ds, which
appears brown or

")z
K)<X

Chlorosis
{loss of pigment)XXXXChlorosis

[loss of pigment)

at9f6q9oNumber off€f\1r1lNumber of
Rep 4Rep 3Rep 2Rep 1ObservationsRep 4Rep 3

onsObservati
Rep 2Rep 1Observations

ntration:ConceNSObservatio Date Endedoncentration:a
DateSite: Sample number: 8*Lano'LLJL

LEGEND: X-not present d- affects < 25yo of plants r/./- aflects ZS_S1%of plants .1{.1- aflects > 50% of ptants



Le'rnna mlnorClient: L 7 Cbservatio NS
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q
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YES /

Grovrth Stimu lation (Hormesis) at ihis ? Fronds:concentrationhts /N0

Grow.th Stimulation concentration? Fronds:(Horrnesis) at this

Other
Observations

Other
Observations

x\
vX

Loss of
Buoyancy

vV\<Loss of
Buoyancy

k\<xRoot
Destruction

\()<XX
Root

Destruction

Kk\(k
Colony

Destruction
(singte frondsi

kv\<\<
Colony

Destruction
(single fronds)

K)<YY
Gibbosity
[humped or
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xkXX

ran

Gibbosity
(humped or

swollen

fnar&"JnalQ*Inal/'t*)l^a,t*
Abnormaily
sized fronds

//
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Abnormally
sized fronds

XXkXYellow frondsX(xXYellow fronds

YXkK
Necrosis

{iocalized dBad tissue
on fuonds, which
appears brown or

XYXX
wh

Nlecrosis
(localized dead iissue

oft fronds, which
appears brown or

kk\X
Chlorosis

floss of pigment)XXKXChlorosis
lloss of pigment)

666T?r8\Number ofVCa+\0\3oNumber of
Rep 4Rep 3Rep 2Rep 1ObservationsRep 4Rep 3

tionsObserva
Rep 2Rep 1Observations

onConcentratirvationsObse ate Ended:Dcentration:Con
Date Sta .-ISite: Sarnple number: 3?4o-oobL'L jL

LEGEND: X-not present d_ affects < ZSyo of plants d{- aflects ZS-50% of ptants Vr/r/ - affects > SAVa of plants



Lernna minor LCtient 7 Observatio NS
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hts: YES /
YES /

Other
Observationst-

lr",Other
Observations

YY\<XLoss of
Buoyancy
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Loss of

Buoyancy

XYKxRoot
Destruction

xxX\<Root
Destruction

XYXX
Colony

Destruction
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YYX
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Destruction
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Abnormally
sized frondstV*aJW

Abnormally
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,/XXX
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appears brown or
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[loss ot pigment)

6qa\6+16Number of1\1L16t{1Number of
Rep 4Rep 3Rep 2Rep 1ObservationsRep 4Rep 3Rep 2

NSObservatio
Rep 1Observations

tration:ConcentionsObserva ed:Date Endcentration:Con
Date StaSite: Sarnple number: 3*40-aobLL lL

LEGEND: X-not present d_ affects < ZS% of plants VJ- aflects 25.-50%of ptanLs V{./ - affects > 50% of ptants



Ctrent
Lernna minor 7 Cbservatio NSL
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YES/
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Frond Data
Conc (real o/o vlv)

Sample name l:$Hfi4trl:sriii Date started,:tA,!n+_ffi.1,1:
Number of fronds per rep at test start

2 plants, 3 fronds each =

sample *l8*Srt UZ
Validity Criterion: Average of Fronds in Gontrols
,,,,, ,,,,87,.0 (must be 248)

For Data Transfer to CETIS
97

291

5.192
0.5
9.9

Control
0 0.097 0.29 0.97 3.1 9.7 31

348 321 337 294 323 282 303
Increase in Frond Number = Total # Fronds - 6 Starti Fronds

Total lncrease
Mean lncrease
SD lncrease
CV lncrease

% Stimulation

Weiqht data Control
0Conc (real o/ovlv)

Final Weight (g)
Pan + Plant

0.097 0.29 0.97 3.1 9.7

lnitialWeight (g)
Pan Only

Plant Only (mg) 6.19
6.19
4.98
6.71

Mean Dry Weight
SD Dry Weight
CV DryWeight

Total Fronds

97

6.018
0.7

12.2

4.658
1.9

40.4

6.313
1.3

20.5

5.048
0.8

16.7

5.423
0.9

15.7

4.485
0.4
7.8

5.175
0.9

17.6

-22.60 4.90 -16.12 -9.89 -25.47 -14.00 _13.71

Gg Dq u>as

-17.59-13.89-20.37-7.72-16.57-3.40-8.33

267
66.8

8.4
'12.6

279
69.8
11.1

15.9

258
64.5

5.3
8.3

299
74.8

9.2
12.3

270
67.5

8.3
12.4

313
78.3
13.3
17.0

297
74.3
14.5
19.5
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81.0
4.9
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85

61

71
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59
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65
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61
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59
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65
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68 0.84030
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4.45

,4,84627t0

i0
,0

0

:0

.0

,0 ',85;072

5337

% Stimulation

Y:\\Tox DataCalcs\Controlled SpreadsheetTemplates\Lemna minortemplate R1.1 July2016



   
 

Nautilus Environmental Company Inc. 
Suite 122, 704 Mara Street, Point Edward, ON N7V 1X4 519-339-8787 

 
 
 
 
 
 
May 5, 2023 

 
 
 
 
ALS Environmental,  
1081 Barton St,  
Thunder Bay, ON P7B 5N3     
 
Attention Lab: 
 
On April 20, 2023, Nautilus Environmental Company Inc. personnel received one water sample EDL2 
(TY03086_003_AB) from ALS Environmental, Thunder Bay, ON. The following toxicity tests were 
performed on this sample observing Environment Canada methods: 

• Fathead minnow 7-day toxicity test, according to the protocol “Biological Test Method: Test of 
Larval Growth and Survival Using Fathead Minnows”, Second Edition, Environmental Protection 
Series, Ottawa, ON.  Report EPS1/RM/22, February 2011. 

• Ceriodaphnia dubia 3-brood toxicity test, according to the protocol “Biological Test Method: Test 
of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia”, Second Edition, 
Environmental Protection Series, Ottawa, ON. Report EPS 1/RM/21, 2007. 

• Freshwater alga 72-hour toxicity test, according to the protocol “Biological Test Method: Growth 
Inhibition Test Using a Freshwater Alga”, Second Edition, Environmental Protection Series, 
Ottawa, ON. Report EPS 1/RM/25, March 2007. 

• Lemna minor 7-day toxicity test, according to the protocol “Biological Test Method: Test for 
Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna minor”, Second 
Edition, Method Development and Applications Section, Ottawa, ON., Report EPS 1/RM/37, 
January 2007. 
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Table 1 Summary of Chronic Toxicity Results, sample collected April 17, 2023 

Sample Name 
Sample # 

Toxicity Test Endpoint Effect Result1 

EDL2 
(TY03086_003_AB) 

 

Fathead 
Minnow 

7-day LC50 
(95% Confidence) 

7-day IC25 
(95% Confidence) 

Survival 
 

Biomass 

>100% Volume2 
(Not Applicable) 
>100% Volume2 
(Not Applicable) 

#8730-0032313 Ceriodaphnia 
dubia 

 

3-brood LC50 
(95% Confidence) 

3-brood IC25 
(95% Confidence) 

Survival 
 

Reproduction 
 

>100% Volume2 
(Not Applicable) 

88% Volume2 
(20.31; N/A)% Volume 

 Raphidocelis 
subcapitata 

72-hour IC25 
(95% Confidence) 

Growth >90.91% Volume2 
(Not applicable) 

 Lemna minor 7-day IC25 Frond Number 
(95% Confidence) 

7-day IC25 Dry Weight 
(95% Confidence) 

Growth 
 

Growth 

54.06% Volume 
(37.66; 66.65)% Volume 

>97% Volume 
(Not applicable) 

 

1 - Results relate only to the sample tested 
2 - Highest concentration tested, based on test method 
 
Toxicity Test Endpoint Descriptions 
 
From the data obtained in toxicity tests the following endpoints can be determined: 
 
LC50   The estimated concentration which causes acute lethality to 50% of the test 

organisms. 
 
IC25   The estimated test sample concentration which causes a 25% impairment in a 

quantitative biological function (i.e., the concentration estimated to cause a 25% 
reduction in fathead minnow larvae biomass, 25% reduction in the number of 
Ceriodaphnia dubia young produced).  
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ALS Environmental 
May 5, 2023 
Page 3 
 
Chronic Toxicity Test Descriptions 
 
Fathead Minnow Toxicity Test 
 
The fathead minnow 7-day survival and growth toxicity test determine the effect of a sample on the 
ability of fathead minnow larvae to survive and grow. This toxicity test utilizes 10, <24-hour old larvae 
per replicate and exposes them to a dilution series of the test sample (i.e., 100%, 50%, 25%, 12.5%, 
6.25%, 3.13%, 1.56% volume and a control).  The endpoints of the toxicity test determine the effect 
of the test sample on larval survival as well as growth over the 7-day exposure.  Larval biomass is 
considered a sublethal endpoint which combines the effects on mortality and growth.  The procedure 
is a static replacement toxicity test where the larvae in each replicate are exposed to a fresh sample 
volume each day.  The toxicity test utilizes a minimum of seven concentrations plus a control with 3 
to 4 replicates per concentration.  If there is sufficient mortality and/or impairment in growth an 
LC50 and/or IC25 is calculated. 
 
 
Ceriodaphnia dubia Toxicity Test 
 
The Ceriodaphnia dubia 3-brood survival and reproduction toxicity test determine the effect of a 
sample on the ability of the C. dubia to survive and reproduce. This toxicity test is initiated by 
introducing one, < 24- hour old offspring (neonate) per vessel. The neonates are exposed to a 
dilution series of the test sample similar to the fathead minnow toxicity test.  The toxicity test 
procedure, like the fathead minnow toxicity test, is a static replacement toxicity test where the C. 
dubia for each replicate is transferred to a fresh sample volume each day of the toxicity test.  The 
toxicity test utilizes a minimum of seven concentrations plus a control with ten replicates per 
concentration.  The endpoints of the toxicity test determine the effect of the test sample on survival 
and reproduction. C. dubia reproduction is considered a chronic endpoint.  During the exposure, the 
C. dubia matures and produces three broods of offspring.  The number of offspring per replicate for 
each test concentration is tabulated at the end of the test period.  If there is sufficient mortality 
and/or impairment in reproduction an LC50 and/or IC25 is calculated.  
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Page 4 
 
Raphidocelis subcapitata (previously Pseudokirchneriella subcapitata) Toxicity Test 
 
The Raphidocelis subcapitata 72-hour growth inhibition test is performed to determine the capacity 
of a sample to inhibit the growth of algal cells.  P. subcapitata cells are introduced into the test in 
the form of an inoculum, in which the algae are 3 to 7 days old and at a concentration of 10,000 
cells/mL.  The test is comprised of at least 10 concentrations of 3 to 4 replicates each, diluted by a 
factor of 0.33 (i.e., 90.9%, 30.303%, 10.101%, 3.367% etc.).  The set of controls includes 10 replicates.  
Into each replicate of the test, 2200 algal cells are placed.  The actual concentrations are diluted by 
a factor of 0.9091 because of the addition of a nutrient spike (enrichment medium) and the 
preparation of the inoculum.  After 72 hours in an incubation area, the cells in each replicate are 
counted, and the growth of the algae exposed to the sample is compared with growth of the 
controls.  An IC25 is calculated to reveal if the sample caused any inhibition in the growth of the 
algal cells. 
 
Lemna minor Toxicity Test 
 
The Lemna minor 7-day growth inhibition test is performed to determine the capacity of a sample 
to inhibit plant growth. Each leaf-like structure of L. minor is called a frond.  Three-fronded L. minor 
plants, started 7 to 10 days previous, are placed, two plants to a replicate, into test chambers.  The 
test is comprised of at least 7 concentrations of 4 replicates each, diluted by a factor of 0.33 (i.e., 
97%, 31%, 9.7% etc.).  The set of controls also includes 4 replicates.  The actual concentrations are 
diluted by a factor of 0.97 because of the addition of three nutrient stock solutions (enrichment 
medium) to the sample prior to preparing the dilution series.  After 7 days, the individual fronds of 
the plants in each replicate are counted, and the plant dry weight determined.  The growth of the 
fronds exposed to the sample is compared with that of the control fronds, and an IC25 is calculated 
for both frond number and dry weight.  This reveals if the sample caused any inhibition in the growth 
of the L. minor. 
 
The following pages contain detailed descriptions of your fathead minnow, Ceriodaphnia dubia, 
Lemna minor, and Raphidocelis subcapitata toxicity tests.  Bench sheets of the chronic tests have 
been attached for your review. Also attached is a graph of the impairment in growth/reproduction.  
Additional information about quality assurance/quality control procedures and results can be made 
available if so desired. 
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If there are any further details which you require, please do not hesitate to contact us. 
 
Yours very truly, 
Nautilus Environmental Company Inc. 
 
 
 
 
 
Carol D’Andrea 
Laboratory Supervisor 
 
File ID: \bioassay\2023\8000\8730-003\8730-0032313 FCRL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ALS Thunder Bay - EDL2 (TY03086_003_AB) - April 17, 2023
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 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study 
METHOD:   Environment Canada, “Biological Test Method: Test of Larval Growth and Survival 
Using Fathead Minnows”, Second Edition, Environmental Protection Series, Ottawa, ON. Report 
EPS 1/RM/22, February 2011. Nautilus Test Method FH-GS-R14.7. 

 
Test Material 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
 
 
 
 
 
 
 
 
 

 
Page 1 of 4 

Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type: 
 

Water Source: EDL2 (TY03086_003_AB)  

Date/Time Sampled: 
  

April 17, 2023; 07:40 Date/Time Received: April 20, 2023; 11:20 

Date/Time Test 
Started: 

April 20, 2023; 22:30 Date Test Finished: April 27, 2023 

Description:  
 

Clear, Light green Days Sample Used: Days 0 to 6 
 

Sample #:  
 

8730-0032313 Sample Collection: Grab 
 

Transport:  
 

Road Arrival Temp.: 17.9°C 
 

Collected By: 
  

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

N/A - Not Available  

Species:  Fathead Minnow (Pimephales promelas)  
 
Source:  Nautilus Fathead Minnow Culture Unit (A.B.S. Inc., Colorado) 
 
Culture Temp.: 22 to 26 °C  Life Stage: <24-hour old larvae 
 
Culture Mortality Within 7 Days of Egg Collection: 0.7% 



                                                

 
 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032313 Sources:  EDL2 (TY03086_003_AB)  
 
Control and Dilution Water 
  
 
 

 
 
 
Test Conditions 
  
 Test Volume:  533 ml/rep  Temp.:  25 ± 1 °C 
 
 # Organisms/rep.: 10   Depth of solution in test vessels: 7.9 cm 
  
 Unusual Behaviour During Test:  No, see bench sheets 
 
 Reps/conc.:  3 reps/7 conc. plus a control 
  
 Pre-aerated:  Yes, 100% Sample, days 1 to 6 
     
 Duration of Pre-aeration:     ≤20 minutes Aeration During Test: No 
 
 Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing and a 

disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
   
   Test Vessels:                        1-L polypropylene cylinders 
 
Conditions for Test Validity 
 

Control Mortality and Atypical Behaviour is ≤ 20%: Acceptable (3.3%) 
    
Average Weight of Controls is ≥ 250 µg:   Acceptable (695 µg) 
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Water Source: Dechlorinated municipal drinking water  
 
Type and Quantity of Chemicals Used: none 
 



                                                

 
 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study - Continued 
 

Sample #:  8730-0032313 Sources:  EDL2 (TY03086_003_AB)  
 
Test Results 

    Concentrations (% Volume) 
Endpoints Rep Control 1.56 3.13 6.25 12.50 25.00 50.00 100.00 

Mortality Data                   
Larvae % Mortality 1 0 0 10 20 10 30 10 20 

  2 0 20 0 20 10 0 10 30 
  3 10 20 20 20 10 0 0 40 
                    

Mean % Mortality   3.3 13.3 10.0 20.0 10.0 10.0 6.7 30.0 
S.D.   5.8 11.5 10.0 0.0 0.0 17.3 5.8 10.0 

Survival/Growth 
Data                   

Mean Dry Biomass  1 0.483 0.594 0.609 0.384 0.569 0.372 0.596 0.560 
(mg) 2 0.785 0.545 0.711 0.547 0.729 0.521 0.822 0.453 

  3 0.734 0.651 0.729 0.563 0.610 0.684 0.731 0.495 
                    

% Effect (+ or -)   0.0 -10.6 2.3 -25.4 -4.7 -21.2 7.3 -24.7 

Mean Dry Biomass/ 
Concentration (mg) 

  
0.667 0.597 0.683 0.498 0.636 0.526 0.716 0.503 

S.D.   0.16 0.05 0.06 0.10 0.08 0.16 0.11 0.05 
                    

S.D. = Standard Deviation 
 
 
Method of Analysis 
  
 LC50 and IC25: 
 
 Tidepool Scientific Software. ©2000-2022. Comprehensive Environmental Toxicity 

Information System – CETIS v2.1.3.5. 
 

  
 

Page 3 of 4 



                                                

 
 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study - Continued 
  

Sample #:  8730-0032313 Sources:  EDL2 (TY03086_003_AB)  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
 
7-day LC50 
(Confidence Interval)2 

 
 

>100% Volume 
(Not Applicable) 

 
 

No dose response 
 

Biomass 
(Survival and Growth) 
 
7-day IC25 
(Confidence Interval)2 

 
 
 

>100% Volume 
(Not Applicable) 

 
 
 

Non-linear Regression 
2P Exponential Model 

 1 - Results relate only to the sample tested. 
 2 - Empirical 95% Confidence Interval  
   

 
 
 
 
 
7-Day Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 22-Apr-2023 Reference Batch #: Zn2301 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

7-Day LC50 (95% Confidence Limits):  0.72 mg/L ( 0.65 mg/L; 0.80 mg/L) 

Historic Geometric Mean LC50: 0.65 mg/L ( 0.33 mg/L; 1.28 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 
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Test Method Deviation:   None 
 
Outliers and Justification for Their Removal:   None 
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Sample # 8730-0032313 Sample Name EDL2
Validity Criteria: Mean Dry Larva Mass

for Gontrols (must be >250u9) 695

12.4M440.068010.0013360.5030.7240,560
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n 7n0
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 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study 

METHOD:  Environment Canada, “Biological Test Method: Test of Reproduction and Survival 
Using the Cladoceran Ceriodaphnia dubia”, Second Edition, Environmental Protection Series, 
Ottawa, ON. Report EPS 1/RM/21, 2007. Nautilus Test Method CD-RS-R12.11. 

 
Test Material 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test Organisms 
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Company: 
  

ALS Environmental, Thunder Bay, ON 

Sample Type:  
 

Water Source: EDL2 (TY03086_003_AB)  

Date/Time Sampled:
  

April 17, 2023; 07:40 Date/Time Received: April 20, 2023; 11:20 

Date Test Started: 
 

April 20, 2023; 15:50 Date Test Finished: April 27, 2023 

Description: 
 

Clear, Light green Days Sample Used: Days 0 to 6 

Sample #:  
 

8730-0032313 Sample Collection: Grab 

Transport:  
 

Road Arrival Temp.: 17.9°C 

Collected By:  
 

Not available 

Storage: 
 

4 ± 2 °C    In dark, no headspace 

Container: 
  

Polyethylene pails lined with polyethylene bags 

Species: 
  

Ceriodaphnia dubia Culture Temp.: 25 ± 1 °C 

Source:  Nautilus Culture (initiated from mass culture originating from OMOE,  
Rexdale) 
 

Parentage of All Organisms Originated from the Same Mass Culture:  Yes 

Life Stage:  Neonates are less than 24 hours old, and all broods used have hatched 
within 12 hours of one another. 



                                                

 
 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032313 Sources:  EDL2 (TY03086_003_AB)  
 

Test Organisms-continued 
  
 
 

 
 
 
 
 
 
 
 

 
Control and Dilution Water 
  
 
 
 
 
 
 
 
 
Test Conditions 
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Ephippia Present in Culture Prior to Testing:   No 
 
Mean Brood Organism Mortality Within 7 Days of Testing:   0% 
 
Mean Number of Surviving Young Produced Within First 3 Broods:   24 
 
Mean Number of Surviving Young Produced Within 7 Days of Testing:   61.7 
 
Number of Young Produced by Brood Organisms in 3rd/4th Brood:   see bench sheet 

Water Source:
  
 

Reconstituted/Dechlorinated Municipal Drinking Water and 
Distilled water 
 

Type and Quantity of Chemicals Used: 60 mg/L MgSO4, 4 mg/L KCl, 96 mg/L  

NaHCO3, 8 ug/L B12, 8 ug/L Selenium, 40 mg/L CaSO4 

Test Volume: 
  

15 ml/rep  Temp.:       25 ± 1 °C 

Reps/conc.: 
   

10 reps/7conc plus a control 

# Organisms/rep.:
  

1 Depth of solution in test vessels: 4.5 cm 
 

Test Vessel Description:      17 ml polystyrene cylinder  
  
Unusual Behaviour During Test:
  

No, see bench sheets 
 

Pre-aerated:  Yes, 100% Sample, days 1 to 6 



                                                

 
 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032313 Sources:  EDL2 (TY03086_003_AB)  
 

Test Conditions-continued 
  
 
 
 
 
 
 
 
 

Conditions for Test Validity 
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Duration of Pre-aeration:   ≤ 20 min
  

Aeration During Test:   No 

Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing 
and a disposable glass pipette; the rate should not exceed 100 bubbles per minute. 
 
Dilution Water Batch Number:  CD23-52 

Control Mortality is ≤ 20% Acceptable (0%) 

An Average of ≥ 15 Neonates Produced per Surviving 
Female in the Controls in First 3 Broods: 
 

Acceptable (24.1 Neonates) 

≥ 60% of Controls Produced ≥ 3 Broods:   Acceptable (100% of controls) 



                                                

 
 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032313 Sources:  EDL2 (TY03086_003_AB)  
 

Test Results 
   

    Concentrations (% Volume) 

Endpoints Rep Control 0.14 0.41 1.23 3.70 11.11 33.33 100.0 

Survival Data                    
Mean % Mortality 

  
                  
0 0 0 0 0 0 10 0 

Reproduction Data 1 27 26 10 22 24 21 26 14 
Number of Neonates per 

Replicate in First 3 
Broods or Less 

2 18 27 20 25 18 21 14 17 
3 32 19 18 24 28 27 1 23 
4 25 22 21 14 22 23 24 26 
5 26 21 13 26 21 25 29 24 
6 23 16 23 25 28 28 26 17 
7 19 29 27 17 20 19 20 20 
8 23 22 26 22 28 21 20 10 

  9 29 23 17 25 23 29 22 25 
  10 19 26 28 17 23 17 27 1 

Total Number of Live 
Neonates in First 3 

Broods or Less 

  
241 231 203 217 235 231 209 177 

% Effect (+ or -)   0.0 -4.1 -15.8 -10.0 -2.5 -4.1 -13.3 -26.6 

Mean Number of Live 
Neonates in First 3 

Broods or Less 

  
24.1 23.1 20.3 21.7 23.5 23.1 20.9 17.7 

SD   4.6 4.0 6.0 4.2 3.5 4.0 8.2 7.8 
SD = Standard Deviation 

Method of Analysis 
  
 LC50 and IC25: 
 

Tidepool Scientific Software. ©2000-2022. Comprehensive Environmental Toxicity 
Information System – CETIS v2.1.3.5. 
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 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 
 

Sample #:  8730-0032313 Sources:  EDL2 (TY03086_003_AB)  
 
Summary of Test Results 
 

Endpoints Result1 Method of Calculation 

Survival  
3-Brood LC50 
(Confidence Interval)2 

 
>100% Volume 
(Not Applicable) 

 
No dose response 

Reproduction 
3-Brood IC25 
(Confidence Interval)2 

 
88% Volume 

(20.31; N/A)% Volume 

 
No nonlinear regression models fit 

Linear Interpolation (ICPIN) 

 1 - Results relate only to the sample tested.     
 2 - Empirical 95% Confidence Interval  
  
   
 
 

 

 

 

3-Brood Reference Toxicant Results 

 
Reference test performed under same experimental conditions as test:  Yes  

Test Method Deviation None Reference Chemical: Zinc 

Date Test Initiated: 22-Apr-2023 Reference Batch #: Zn2301 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

3-Brood LC50 (95% Confidence Limits):   0.08 mg/L (  0.06 mg/L; 0.11 mg/L) 

Historic Geometric Mean LC50:         0.10 mg/L ( 0.03 mg/L; 0.32 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations) 
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Test Method Deviation:   None 
 
Outliers and Justification for Their Removal: Yes, Grubb’s test indicated an outlier 
(33.3% v/v concentration; rep. 3).  No reason to remove it.  Statistics include all data. 
Any Transformation of Data Required:   No 
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c "cdaph n ia dubi a I nitial Sample Measurement Before Preparation and Use in Toxicitv Test

Concentration:100% Samp le Name: EDLZ- Sample #: s73a. oo3-23 l3
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Answer the following q
Was sample filtered or settled

Was sample pH or hardness adjusted?

Were alternate concentrations or dilution series used?

Was test fed 100p1 of YCT and 100pt of p. subcapitata daity?

were there any other method variations, deviations, or exclusions y
from method?

Was there anything unusual about the test, any problems y
encountered, or any remedial measures taken?

uestions regarding sample treatme4t a
and decanted? Yes/(O

ves^f,ci2

nd test procedure:
lf yes, state mesh size:

lf yes, describe further:

lf yes, describe further:

lf no, describe further:

lf yes, describe further:

lf yes, describe further:

o
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Concentratior.

ceriodaphnia dubia 3-Brood survival and Reproduction Toxicity Test

Sa e Name: EDLT- Sam # oz-2?t3
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

METHOD:  Environment Canada “Biological Test Method: Growth Inhibition Test Using a 
Freshwater Alga”, Second Edition, Environmental Protection Series, Ottawa, ON. Report EPS 
1/RM/25, March 2007.  Nautilus Test Method PS-GI-R1.14. 

 
Test Material 
 

Client Name/Location:   ALS Environmental, Thunder Bay, ON 
 
Sample #: 
 

8730-0032313 Sample Name: EDL2 (TY03086_003_AB)  

Sample Method: 
 

Grab Collected by: N/A 

Date/Time Collected: 
 

April 17, 2023; 07:40 Arrival Temp.: 17.9°C 

Date/Time Received: 
 

April 20, 2023; 11:20 Sample Description: Clear, Light green 

Sample Point Description:    N/A 
 

Sample Type: Water 

Transportation: 
 

Road  

Storage: 
 

None 

Container: 
 

Polyethylene pails lined with polyethylene bags 

 
 
Test Organisms 
 

Species (Strain #): 
 

Raphidocelis subcapitata (CPCC # 37) 

Source: 
 

Nautilus Plant Culture Unit (from CPCC) 

Culture Temp.: 
 

24 ± 2 °C 

Test Culture Number: 
 

G2(l)c 

Culture Age at Test Start: 
 

6 days old 

Cell Density in the Microplate Wells at the Start of the Test:     10,454.55 cells/ml   
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032313 Sample Name: EDL2 (TY03086_003_AB)  
 

Test Conditions 
 

Date/Time Test Start: 
 

April 20, 2023; 16:00 T=0 Control pH: 6.3 

Date/Time Test End: 
 

April 23, 2023; 
16:00-18:00 

T=72 Control pH: 6.2 

Sample pH Before Dilution: 
 

7.6 pH Adjustment: None  

Test Duration: 
 

72 hours   

Mean Test Temperature (±Standard Deviation): 
 

25.6 (±0.7) °C 

Pre-Aeration of Sample: 
 

None  

Procedure for Sample 
Filtration: 
 

50-ml subsample filtered through preconditioned 0.45-
ųm pore diameter membrane 

Type and Source of Control/Dilution Water:  Millipore 
 
Type and Quantity of Chemicals Added to Control/Dilution Water:  None 
 
Metal Mining Effluent Nutrient Spike Used:  Yes 
 
Type and Quantity of 
Chemicals Added to Each 
Well as Nutrient Spike: 

Macronutrient 
NaNO3 
MgCl2 6H2O 
CaCl2 2H2O 
MgSO4 7H2O 
K2HPO4 
NaHCO3 

mg/l 
15.94  
6.25 
2.76 
9.19 
0.65 
9.38 

Micronutrient 
H3BO3 
MnCl2 4H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 
Na2MoO4 2H2O 
FeCl3 6H2O 
Na2EDTA 2H2O 

ųg/l 
115.95 
259.76 
2.05 
0.89 
0.008 
4.54 
100 
46.9 
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032313 Sample Name: EDL2 (TY03086_003_AB)  

 
Test Conditions - continued 
 

Enumeration Technique: 
 

Neubauer Haemacytometer 

Test Vessel: 
 

96-Well U-bottomed Polystyrene Microplate 

Concentration of Test 
Solutions: 
 

90.91%; 30.30%; 10.10%; 3.37%; 1.12%; 0.374%; 0.125%; 
0.042%; 0.014%; 0.005%; control 

# Replicates/Concentration: 4 reps started; 3 reps counted of test solutions 
10 control reps started, 2 used for pH measurement 

 
Design if Specialized Procedure:                       Not applicable 

Method Deviations or Unusual Occurrences:   None 
 

 
Conditions for Test Validity 
 

Algal cells in the controls increase by a factor of >16 times: 
 

Acceptable (19.6 times) 

pH in controls did not vary by more than 1.5 units: 
 

Acceptable (0.1 units) 

C V for cell yields is < 20% within the control wells: 
 

Acceptable (4.6) 

No inhibitory trend detected across the control wells: 
 

Acceptable (no significant trend) 

Test Results 
 

Control 72-Hour Growth Data - Cell Yield1 (cells/ml) 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Mean CV2 

214,545 194,545 212,045 217,045 192,045 199,545 209,545 202,045 205,170 4.6 
 1 Cell yield = measured algal cell concentration - initial algal cell concentration 
 2 CV = Coefficient of Variation = (100 x standard deviation / mean) 
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032313 Sample Name: EDL2 (TY03086_003_AB)  
 

Test Results - continued 
 

Test Concentrations 72-Hour Growth Data - Cell Yield1 (cells/ml) 

REP Concentration 

  90.91% 30.30% 10.10% 3.37% 1.12% 

1 264,545 294,545 189,545 229,545 262,045 

2 217,045 247,045 192,045 214,545 249,545 

3 222,045 224,545 204,545 217,045 249,545 

Mean Cell Yield 234,545 255,378 195,378 220,378 253,712 

Coefficient Variation2 11 14 4 4 3 

REP Concentration 

  0.374% 0.125% 0.042% 0.014% 0.005% 

1 244,545 204,545       

2 232,045 204,545       

3 252,045 222,045       

Mean Cell Yield 242,878 210,378       

Coefficient Variation2 4 5       
 1      Cell yield = measured algal cell concentration - initial algal cell concentration  
 2      Coefficient of Variation = (100 x standard deviation / mean) 

Mean cell yield for concentrations with significant growth stimulation are shaded.  Growth stimulation is 
determined by statistical comparison with control cell yield by pairwise comparison using Dunnett’s Test. 

 
Statistical Analysis 
 

Statistic Result1 Method of Calculation 
IC25 (95% CI)2 for Cell Yield >90.91% Volume 

(Not applicable) 
Linear Interpolation (ICPIN) 

No nonlinear regression models fit 
Test for Trend in Controls No trend Mann-Kendall 

1 - Results relate only to the sample tested.  
2 - Empirical 95% Confidence Interval for the Bootstrap Estimate 

Page 4 of 5 



                                                

 
 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 
*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032313 Sample Name:  EDL2 (TY03086_003_AB)  

Method of Analysis 
 

IC25 and Pairwise Comparison: Tidepool Scientific Software. ©2000-2022. 
Comprehensive Environmental Toxicity Information 
System – CETIS v2.1.3.5. 
 

Mann-Kendall: “Selenastrum Trend Test 2” Excel Program by  
B. Zadlijk 

 
Weighting Techniques Applied to the Data:   None  
  
Outliers and Justification for Their Removal:   No 

Statistic Transformation of Data that Was Required:   None 
 

Reference Toxicant Results 
 

Reference test performed under same experimental conditions as test:       Yes 

Test Method Deviation:    None 

Reference Chemical: Phenol        P2306 Date Test Initiated: 17-April-2023 

Method of Analysis: 2P Exponential Algae Lot #: G7(l)c 

72-hour IC25 (95% Confidence Limits): 28.68 mg/L (21.36 mg/L; 36.59 mg/L) 

Historic Geometric Mean IC25: 57.39 mg/L (27.05 mg/L; 121.80 mg/L) 
(Historic Warning Limits) (± 2 Standard Deviations)  

 
 
 
 
 

 
 
 
 

Page 5 of 5 



Nautilus Environmental Company lnc.
Raphidocelis subcapitata (aka Pseudokirchneriella subcapitata)

72-Hour Growth lnhibition Test
Summary Sheet

cti"nt ftL)- ThuWlLt sampte Name €gvL

Conditions for Test Validitv

Cell increase for control is >16

CV among controls < 20

Result of Mann-Kendall test for trend

Test Orqanisms

Concentration of lnoculum

Analysis Completed

Results Verified:

Sample # 87go-eo973le
a 210S6'@9 '

@pd,Not acc=ptanre 11. 6 (times)

qL
n'4. t,r*l

ry

ffi,"p'"1Not acc=ptabte\_-_->(
@gyJNot acc:ptabre 0s -t

Algae and Nutrient sp l15 ooo cells/mL)

cells/mL)

(cells/mL)

Used o (Circle one)

Algae only

Used: Yes/No (Circle one)

Cell density in the microplate wellsat the starl of the test

lnitials 6

@'

l0 k6ta 55

26 0g LL

lnitials: c,.O

Date:

Date:

Y:\Masters\MASTERS BINDER\15. Raphidocelis subcapitata\Raphidocelis subcapitata Bioassay Summary Sheet *tn@* 2022.docx



)

Sample Name: ffi_ a
Collected By:

Arrival Temp. : (meter/probe) "c( q
Sample Description: \)-f

n Other:o Chemical
mple Type:Sa

Effluent

Storage: fl la,=,

aT4Client Name/Location

Sample #: ffi)'tpu&
Collection Method

Date/Time Collected

Date/Time Received -a

Collection Point Description: fi Lw
Transportation

Nautilus Environmental Company lnc.
Ra p h i doc e I is s u b c a pitata (aka Pse u d o ki rc h n e ri e I I a s u b ca p itata)

72-Hour Growth lnhibition Test

Notes

T

" For reference tesi,
Notes:

record pH of top concentration before use for series dilutions.

Page 1 of 2
T

S:

*O

O
(Circle one)

Raphidocelis subcapitata, U of W Clone # CpCC 3Z

Nautilus Plant Culture Unit (from CpCC Gat)), Test Culture #

ys old (must be 3 to 7 days otd)da

Any unusual appearance or tre
in test?

own-age culture, before its use
Y

kn
Circle one

Axenic culture?

lnitial if Objective is Met
Species (clone #)

Source

Culture Age at Start of Test

Health Criteria

PM/AMPM t\./

Date / Time Test End IFinished

JAM

Date / Time Test Start:
Started

Procedure for sample Filtration: Through preconditioned 0.45 pm membrane

NuraS;o-
S.6 to.?
AMAM

Da 1

PM
% plale rotation (lnitiat)

bapH of well D7 atT=72h

2Da

pH of well DO at T=0 h h,3pH adjustment: Y@

p t Standard Deviation)Min max Temps for Days 0 to 3 (Mean Tem

PM

etal mining
NUT Lot #

+.t
pH of raw sample
after filtration

Regular (For references and non-mining test)
NUT Lot #

Type of nutrient spike:
(Circle one)

lnitialts ON

lf yes, describe further:

Condensation: nO
Growth

Were there any oth variations or deviationser method
from methods?

Anything unusual about the test?
roblems encountered?

remedial measures taken?

Y:\MasteIs\MASTERS BINDER\15. Raphiclocelis Subcapitata\Raphidocelis Subcapitata Test Bench Sheer I{1.0J eg@-zozz.oo.



Nautilus Environmental Company lnc.
Raphidocelis subcapitata (aka pseudokirchneriella subcapitata)

7?-Hour Growth lnhibition Test
e2of2

Sample NameLL IYboSample #

ft, oq ?t

Gtr (l)c

e+.L1

,2t . 802] .0€ I

Date test starteci

Algae Lot #

Historic Geometric
Mean lC25

)3(e5

F rsoL
Phenol

tonh 'aL

0v|q0r (rn t'Ou
l/Nd,l

w<
2g 68

il . ue ', 'Lr6 91

Reference Chemical
Batch #

Method of Analysis

72-hour lC25
5%(o

ethod of CalculationM

'Ot4.
n0h n)L-t

l/ho
I

h tt r y, /,o1fu',r

Grubbs' Test for Residual
Outlier

lnitial A

unnett's
nMultiple

Williams'

lnitial 6

Resultl

(tt /A

No Outliers Present

ers present, indicate Concentration,Replf outli

No growth stimulation in test. Analysis nct completed

ly significant growth stimulationNo statistical

i"'?"8T4"ii i
l.tLLi 0.L7\

1o
a

t growth stimulationstatistically significan

Statistic
72-hour IC25
(95% C I )3

o/o vlv
For cell
72-hour lC25
(95% C.t.)3

oh vlv
For cell yield

lf calculated without outl lers

Test for Outliers

Test for Statistically Significant
Growth Stimulation

1)Results relate only to the sample tested. r .r;r
2) Tidepoot Scientific Software O ZOOO-ZgdC%'rpr.
3) Empirical 95% Confidence tnterval 

"0
Weighting techniques applied to the data?

hensive EnvironmentatToxicitylnformationSystem-cETtS, t8*r- 2, t, g.f

vesr@

Yes/No)
bcapitaVTest Bench Sheet R 1.0

Any outliers and justification for their removal?
Y:\Masters\IvlASTERS BINDER\15, Raphictocelis Subcapitata\Raphiclocelis Su Januard"?02

J-qJ*
2. Doc



Nautilus Environmental Company Inc.
Rnp h i do c e lis s ub c ctp itut u (a lc u P s e ucl o lcir c h n e r i e I lo s ub c ap it ot cl

7?-Hour Growth Inhibition Test

Sarnple Name:

x Cells/ul: count 4 outside I

Y:\Masters\MAS
arge squares (0. I ul), add. nrultipll, by 2.

TERS BINDER\1 5. Raphidocetis

Inoculum Pre aration
Sarnple Number: ??ZO Ocfa31 Date Test Start: F,"Oq ,? g

tt t3

5 OR count 5 inside srtrall squares (0.004 ul), add, urultiply

0.1 pl / 0.004 pl

lo
)3
t?
ra

l?n
t@@

l)e oco
H GO

\lz rVul-

OL - u>aJ

ta
1
t3
ll

Llq

ilo
llo ooJ

0,I pl / 0.004 pl

a6
a\
a3
,-;4
dq

qa
a%

afr CIf,J
Q7+

lvtn) / "',o

o\c

a7
)g
ffi
rb

q7
7t9

Aqg u:r)

0.1 pl / 0.004 pl

%
eo
Llq

9"
@

oaT
l\ 3@
\Woco

I'c

tV99 / "O

OQoowo
l12 ?a) c^72

o,?l

+
?a
1r
L+3
qg

tx+
Qryco
9Wffi

Cell count

I

2

3

4

5

Total cells

Cells/ pl *

Cells/ nrl

Avg. cells/ ml

Tirne / Initials

Conrnrents/
calculations

0.1 y.l /0,004 pl0,1 ptl / 0.004 prl0.1 p"l /0,004 plCell count

2

3

4

5

Total cells

Cells/ pl *

Cells/ rnl

Avg. cells/ ml

Tirne / Initials

Conrnrents/
calculations

subcapitata \Density for nlgal lnoculum R1,0 Jan c



Nautilus Environmental Company Inc.
Rap hidocelis s ubcapitato (aka Psuedokirch neriella s ubcapitata)

7?-Hour Growth Inhibition Test - Continued

Sample Name:

72-Hour antitative Observations of Controls
o€-Rb Sarnple Nr-rmber "CDgelt:t Date rest Start:&D Oq ?3

d.

oO6tocO^9OO(&d-oGOInitials

5

)3)?lqp3AV"v62 -))34
?5w2fr)?a\t+?Qa=J

)q'3)o)?oal.ts)Ba32
w\qtL)lq2f,)p).^aA?3I

well# Dl)well#DlQwell# DFiwell#f,Bwell#D9well# D-lwerr# D3weil#[Q

Cell cor-rnt per

0.1 pl or
0.004 rrl

Controls are invalid if there is a trend detected by the Mann-Kendall testResult of Mann-Kendall test for trend :o.p 
-kr,nift cqnV

Controls are invalid if coefficient of variation is > 20Coeffrcient of variation among controls : L\.v
Cull.ruls arc itv'alicl if c,cll incrcasc is < i6Cell increase for conlrols = lq \-

Y:\Masters\MASTERS BINDER\15. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet Controls R1 .0 Jan uuvY{peo



Mann-Kendall Trend Test for Selenastrum capricornutum Growth Inhibtion Test

EPS MethodllRNIl25
Version 1.1, Nov.2000
Pollutech EnviroQuatics

Instructions

Results:

Notes:

Sample #: 8730-0032313
Client #: ALS TB

Date tested:20.04.23

Enter control data below cells labelled D2..D5 and D8..D11.
The test of significance is completed immediately following data entry.

D2 D3 D4 D5 D8 D9 DlO Dll
214545 t94545 212045 217045 192045 199545 209545 202045

There is no significanttrens/

The test is a two-sided alternative using a nominal alpha value of 0.05%.
Due to the discrete nature of the test statistic, the true alpha value is
0.062%.

a?
oc
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R ap h ido c e lis s ub c ap it at a ( a k a P s e ud o kir c h n er i e lla s u b c up it ata)
Growth Inhibition Test 72-Hour titative Observations of Test Concentrations

Sample Name:lJgp[Sb*OD Sample Number:
*no

DDBc?3 Date Test Staft: AD' a3

)

Average Cell Yield
(+Standard Deviation)

L1\stnS (t L6 ta
Coefficient of Variation of
CellYield

rl
Average % Inhibition (-ve
number: enhancement)

- lq. LrT

u

Well#Well# t-c/

Qi;
AQ
ab
@

o,O

well# CO

c}
h
p'l
l3

G9

well# eil
4r)
ca
AB
cc

&

Theoretical Test Concentration: 100 . Oo' 1 . v ll qo .qt /, uttActual Test Con,:entration

or 0.0040.1

Cellcount per

I

2

3

4

5

Initials

Average Cell Yield
(+Standard Deviation)

26sL1n (1 tS
Coefficient of Variation of
CellYield

I I
Average % Inhibition (-ve
number = enhancement)

- Lq. u?u

c

Well*Well #

ab
AO
O1
o?

cro

Well#

3l

cO

Well # b
3?
33
3D

CTO

TheoreticalTestConcentration: ltL 1r\' L u l/ ArtuulTest Concentration; 9o . 'hB'/.,r/t

or 0.0040_1

Cell count per

1

2

J

4

5

Initials

Average CellYield
(+Standard Deviation)

ne jTl (J Soqe

Coefficient of Variation of
CellYield

Ll

Average % Inhibition (-ve
number: enhancement)t-l 711

o

Well#well# Fl

tq
OL}
aa

well# C{

E-

well#B$

t7
l+
lq

\()

TheoreticalTestConcentration: lt ll '1.'11,, 
ActualTestConcentration: tO.i)l '/,ul.z

or 0.0040.1

Cell count per

1

2

J

4

5

Initials

Y:\Masters\MASTERS Bl NDER\1 5 Raphidocelis subcapitata\Growth tnhibition Test Bench sheet Februa ry 20216\+1fl""



Page of

Rap h ido c e I is s ub c ap it at a (a k a P s e ud o k ir c h n er i e ll a s u b c ap it at a)
Growth Inhibition Test 72-Hour antitatiye Observations of Test Concentrations

Sample Name: J.ygEfS b_Ag Sample Number: ODBilS Date Tesr staft. E)D a5*ffi w

Y:\Masters\MASTERS BINDER\15. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet Februa ry 2021 16\ .2,po"
\ , ri,\{

Theoretical Test Concentration: b .-lD\'1. ,,1,1 ActualTest Concentration: g.?6V /, ,,r/",
Average Cell Yield
(+Standard Deviation)

x?agn ( t Y096,
Coefficient of Variation of
CellYield

L,I

Average % Inhibition (-ve
number: enhancement)

-1 U$
G

Well#well# F!
a7
c9
ac
Q\

"p

well# Cb

lq

"Llf:
7d

cO

werr# @b
l-r
ffi
7A
o?

G9

Cellcount per

0.1 ulor 0.004 ul

I

2

J

4

5

Initials

Theoretical Test Concentration: l . L1r9 
'1 

. lt,l Actual Test Conentration; l . tL? /, ul.
Average Cell Yield
(+Standard Deviation)

2s\Vlt (! 1\ft)
Coefficient of Variation of
CellYield

o
5

Average % Inhibition (-ve
number: enhancement)

- tL 611

0

Well #weil # IJc

JN
09
3r:
't)

CrC

weil # cJ3

pq
b

"3i+

60

wer#bb
3+

AQ
+t
Otd

,^o

Cell count per
0.1 or 0.004

I

2

t
J

4

5

Initials

Theoretical Test Concentration: 0 , Q tt l. ,ll Actual Test Concentration: 0 . 91h '1, ,t,
Average CellYield
(+Standard Deviation)

zqLSn F totd'1,

Coefficient of Variation of
CellYield

q

Average % Inhibition (-ve
number: enhancement)

- tg LTl
0

Well#wtlt+ n
3r
?+
ad
aq

,to

well# C!l-

OL}
?3
t\+
Jk2

CO

well#6L

3a
'e3

JA
J,o

oo

Cell count per
0.1 or 0.004

1

2

J

4

5

Initials
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Rap h ido c e I is s ub c ap it ata (a ka P s e udo kir c h n e ri e I I a s ub c ap it at u)
Growth Inhibition Test 72-Hour Quantitative Observations of Test Concentrations

Y:\Masters\MASTERS BINDER\15. Raphidocelis subcapitata\Growth lnhibition Test Bench Sheet Februa ry 20216\Jrf 
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Sample NameiT.)CECEb;ffi sample Nu-brr,-$€D OCB)= Date rest Starr' 6)D C)+ Q3,

Average Cell Yield
(+Standard Deviation)

Lrogv (L totot
Coefficient of Variation of
CellYield

Average % Inhibition (-ve
number: enhancement)

- L €3'l

c

Well#well# F6
w
QI
?a
ta

GU

werr+88

Iq
tr)
Ato
ol

^C

Well# ffi
d7
)q'
{-}
)b

@

Theoretical Test Concentration: 0 l\7 L n l, o 116'l' "/'zActual Test Concentration

Cell count per

0.1 ulor 0.004 ul
1

2

J

4

5

Initials

Theoretical Test Concentration: Actual Test Concentration

Average CellYield
(+Standard Deviation)

Coefficient of Variation of
CellYield

Average % Inhibition (-ve
number: enhancement)

Well#Well #Well#Well#
Cell count per

0.1 ul or 0.004 ul
I

2

J

4

5

Initials

Theoretical Test Concentration: Actual Test Conc:ntration:

Average Cell Yield
(+Standard Deviation)

Coefficient of Variation of
Cell Yield

Average % Inhibition (-ve
number = enhancement)

Well #Well#Well#Well#
Cell count per

0.1 ulor 0.004 ul

1

2

3

4

5

Initials



Name
Calculate

test data
conc 100.000

cells/ul
cells/ml
Cell yield = measured

264545
234545

26101
11

concentration

217045

33.333

cell concentration
294545
255379

35736
,IA

247045 224545

#

Concentration of innocculum (cells/ml) ' 2i .. Use last count algae/nutrient mixture or algae only
Volume of algae addition (uL) 115oOO r' Algae/nutrient mixture = 2oul, atgae only igul
Cells added to each test well 23OO Ceil yield (must be >16 times in controls)
Cells/ml in well at T=0 10454.5455 = 1 9.625

% inhibition summary
Concentratir Average % inhibition

0.005
0.0'r4
0.042
0.125
0.374
1j22
J.Jb /

10.101
30.303
90.910

3.704

datacontrolenter

85
2.5zt

oo
220

84
210

D1D9D5D3D2

Rc 205170 SD 9425.45944 CV 4.5939653 Must be<20

0
19

a

81
-2.539

-1 8.379
-23.659
-7.413
4.772

-24.472
-14.317

202..5
227500

227
89

222.5
222500

214545 194545 212045 217045 192045 199545 209545 202045
Mean cell yield for the control = Rc Standard deviation coefficient of variation

5

oz
205

90
225

250021

cells/ul
cells/ml

concentrationcellalgalinitialyieldCell

1.122

11.1

10.101

25.0

B6 '37

22.0
24.O
26.0

Mean Yield
STD Yield
CV Yield

lrcr t.tzz"t" -23.659for 3.3670/o -7.413for 1O.1O1o/< 4.77230.303% -24.47290.91

225545 214545
220379

8036
4

262045 249545 249545
253712

7217

1 89545
1 95379

8036
A

192045 204545

96
240

240000

90
225

91 I

227 5l
2275ool

109
272.5

272500

104
260

260000

104
260

260000225000

80
200

200000

86
215

21 5000

81

202.5
202500

110

275000

91
227.5

227500

931

,32.51

'f,250ol

103
257.5

257500

94
235

235000

\z 19
2b,0 24.0

21

F5c5

19.0
24.0
22.0

F4F2 
I

251
22.01
26.01,oy

24
21.0
27.0
31.0

F3

26
20.0
23.0

18.0

B3c282
30

27.0

fot 1.122% 23.659fot 3.3670/. 7.413fot 10j01% 4.772for 30.303% 24.472

P:\Data\Tox Data Calcs\PS testspo23\8730-003\8730-003231 3.xtsxsheetl



lro,o.o,o", 105.096 ltoro.oosoz" 1os.o96lot O.O42o/o 105.096for 0.125o/o -2-539

-1 0455
-1 0455

0
0

-1 0455
-1M55

0
0

-1 0455
-1 0455

0
0

-10455 -1M55-10455 -1-10455 -'l204545
210379

1 0104
5

204545 2220/.5

0
0
0

0
0

0
0
0

0
0
0

0
0
0

0
0

0
0

0093
232.5

232500

86
215

21 5000

86
215

21 5000

F10c9F7c7

10

co^5U
E
C-C

=
l-10o
(9..
tro
9-zoo
o.

-25

-30

Log Concentration

0.412

102
255

255000

137
o.125

97
242.5 262.5

252045244545 232045
242879

10104
4

0.015
0.005

811

for0.005% -105.096for0.014olo -105.096fot O.O42o/o -105.096fot 0.125% 2.539lor 0.374o/o 18.379
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 Nautilus Environmental Company Inc. 

Certificate of Analysis 

CHRONIC TOXICITY BIOASSAY REPORT 
Lemna minor 7-Day Growth Inhibition Test 

CLIENT: 
ALS Environmental, 1081 Barton Street, Thunder Bay, ON P7B 5N3 
TEST RESULTS: 

Sample 
 Name 

Sample 
Number 

Date  
Collected 

 

Date 
Received 

 

Date 
Tested 

 

Frond Number 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Dry weight 
7-day IC25 % Volume1 

(95% Confidence Limits) 

Method 
Deviations 

EDL2 
(TY03086_003_AB)  

8730-0032313 April 17, 
2023 

April 20, 
2023 

April 20, 
2023 

54.06% Volume 
(37.66; 66.65)% Volume 

>97% Volume 
(Not applicable) 

No 

1. Results relate only to the sample tested. 
2. Highest concentration tested, based on test method 

TEST PROTOCOLS: 
 

Environment Canada, “Biological Test Method: Test for Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna 
minor”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/37, Second Edition, January 2007. (Nautilus Test 
Method LM-GI-R5.14) 

REFERENCE/HEALTH DATA: 
 

Reference test conducted under the same experimental conditions with same species, clone, and test medium as test:  Yes 
Test Method Deviations:  None 

Lemna minor 

Date Reference Test Initiated:        13-Apr-2023 Reference Chemical: KCl 
Frond Increase IC25: 2.59 g/L 95% Confidence Limits: 2.19; 2.82 g/L 
Historic Geometric Mean IC25: 2.07 g/L Historic Warning Limits (± 2 Standard Deviations): 1.28; 3.35 g/L 

TEST-SPECIFIC INFORMATION: 
 
 
 
 
 
 
 
 

TEST RESULTS APPROVED BY: 
 
   

Date: May 5, 2023  Carol D’Andrea 
Laboratory Supervisor 

 

Type and Quantity of Chemicals 
Added to Control/Dilution 
Water and to Test Sample 
Before Start of Test: 

Substance 
NaNO3 
NaHCO3 
K2HPO4 
KCl 
 

mg/l 
255  
150 
10.4 
10.1 
 

Substance 
CaCl2 2H2O 
MgCl2 6H2O 
FeCl3 6H2O 
MgSO4 7H2O 

mg/l  
44.1 
121.7 
1.6 
147 

Substance 
H3BO3 
Na2MoO4 
2H2O 
ZnCl2 
CoCl2 6H2O 
CuCl2 2H2O 

mg/l 
1.86 
0.0726 
0.00003 
0.00001 
0.00001 

Test Vessel Size, Shape, Material:                  300-ml cylindrical glass tumblers 
Design and Description if Specialized Procedure:                None 



Sample Name L
Collected By: fV lA

rature (meteriprobe) .1 'c( 1
Arrival Tem

Sample Description

n Other:n Chemical
Sample Type

Effluent
Storage

Lo

'l-ro

d-Jr

&tJ Itt,'th o0.rClient Name/Location

Sample #: aoL 29 ia
Collection Method

Date/Time Collected: 0
Date/Time Received u
Collection Point Description: \HAtl
Transportation U

Nautilus Environmental Company lnc
Lemna minorT-Dav Growth lnhibition Test Bench Sheet Paqe 1 of 3

Test Material

Test O nlsms

Test Conditions and p rocedures

Any remedial measures taken? Yes / [9

6

c

U

/No

Lemna minor L (8434)

Nautilus Plant Culture Unit CPCC, # 490)(from

days old, acclimated urs in fresh test solution
mAPHA

Modified Ho DLttLotmdiume+Ecd'na

appearance or treatment of test culture before use
Any unusual
in test?
Axenic culture?

fronds
inHTl

Hea,t 5vad7
stteh

d
It

-fo
At

B

hh

o

ea
AS

n

cre
rt
nnds

at
frotesthIt

in HT 3 at finishoinHT2

lnitial if Objective is Met
Species (clone #)

Source

Culture Age at Starl of Test

Culture Medium

Health Criteria:

nd rDate / Time Te
Finished

NYItefirbeilml-t1hguohredtefiepmSASWAyesf

pH Adjustment:
01.1-,

Number of Reps

lf yes, describe further;

Randomization Template

odifie

t,tt-

visual inspection)

ecircleaWeenRStatorewalnreo
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Nautilus Environmental Company lnc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet P 2of3
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Sample Name E)L Lsampre #: 8%O -oo7'LL i9

Validi Criterion

Test Results S umma

S Standard Deviation, CV = Coefficient of Variation*= concentrations with significant stimu
growth by pairwise comparison using

Stimulation calculation completed

lus Environmental Company lnc.
Day Growth lnhibition Test Bench Sheet Page 3 of 3
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Samplename l:ED 2.::i:i:i:i:i:ii:iiiiii sample #,:8730 313
Validity Criterion: Average of Fronds in Controls

', , 66.0,(must be >48)
For Data Transfer to GETISFrond Data

Conc (real o/o vlv)
Control

0

304 338 302 280 174
Fronds

Total lncrease
Mean lncrease
SD lncrease
CV lncrease

% Stimulation

Weiqht data
Conc (real o/ov/v)

Final Weight (g)
Pan + Plant

lnitialWeight (g)
Pan Only

Plant Only (mg)

Mean Dry Weight
SD DryWeight
CV DryWeight

0.097 0.29 0.97 3.1

Control
0 97

5.07
4.12
4.21
5.01

4.602
0.5

1 1.0

4.900
0.7

13.4

5.420
1.2

23.O

5.272
1.2

23.4

6.145
1.0

16.7

5.800
1.0

17.7

4.990
0.4
8.2

3.830
o.2
5.3

6.46 17.76 14.56 33.51 26.02 8.42 -16.78
c\o o\+la>ta3

-37.506.6715.8330.8316.6711.677_08

150
37.5
2.4
6.3

256
64.0

3.4
5.3

278
69.5
11.6

16.7

314
78.5
17.4
22.1

280
70.0
14.5

20.7

268
67.0
14.0

20.9

257
64.3

7.8
12.2

240
60.0

9.9
16.5

36
39
35
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60
65
63
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59

93
62
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65

67
58
91

64

65
48
77
78

66
73

64
54

71

47
60
62

0.84051
0.86183
0.84419
0.84357

36 0.84451
39 0.86584
35 0.84787
40 0.84720

0.85387
0.84533
0.86644
0.84736

60 0.85865
65 0.85039
63 0.87103
68 0.85289

0.85868
o.84547
0.81806
0.84850

60 0.86336
78 0.85183
81 0.82499
59 0.85373

0.84112
0.84162
0.84245
o.84627

93 0.84785
62 0.84665
94 0.84971
65 0_85183

0.83748
0.84978
0.85118
0.85070

0.83216
0.84557
0.84419
0.84613

67
58
91

64

65 0.83370
48 0.86691
77 0.82624
78 0.86993

0.82855
0.86313
0.82008
0.86334

66 0.84868
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64 0.85026
54 0.85178

0.84454
0.84289
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0.84604

71

47
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0.85964
0.85809
0.85467
0.85797

0.85457
0.85397
0.85046
0.85296

4.00
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3.68
3.63

4.78
5.06
4.59
5.53

4.68
6.36
6.93
5.23

6.73
5.03
7.26
5.56

5.32
4.21
6.99
4.57

5.15
3.78
6.16
6.59

4.14
4.84
4.88
5.74

0::84451:
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r:0;83370
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% Stimulation
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 9TY2311042

:: LaboratoryClient New Gold Inc. (Rainy River) ALS Environmental - Thunder Bay

: :Contact Garnet.Cornell@newgold.com Garnet Cornell Christine ParadisAccount Manager

:: AddressAddress 24 Marr Rd. 

Barwick ON Canada P0W 1A0 

1081 Barton Street 

Thunder Bay ON Canada P7B 5N3

:Telephone 807 234 8170 :Telephone +1 807 623 6463

:Project Operations Discharge Monitoring Date Samples Received : 25-Oct-2023 09:03

:PO 4700002620 Date Analysis Commenced : 25-Oct-2023

:C-O-C number ---- Issue Date : 30-Nov-2023 13:11

Sampler : ----

Site : New Gold Inc. (Rainy River)

Quote number : New Gold  Rainy River Project - Picka Project

1:No. of samples received

1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Cassandra Grzelewski Team Leader - Inorganics Inorganics, Thunder Bay, Ontario

Cassandra Grzelewski Team Leader - Inorganics Metals, Thunder Bay, Ontario

Greg Pokocky Manager - Inorganics Metals, Waterloo, Ontario

Jon Fisher Production Manager, Environmental Inorganics, Waterloo, Ontario

Julie Ruoho Project Manager External Subcontracting, Point Edward, Ontario

Julie Ruoho Teamleader Wet Chem Administration, Thunder Bay, Ontario

Julie Ruoho Teamleader Wet Chem Inorganics, Thunder Bay, Ontario

Lindsay Gung Supervisor - Water Chemistry Inorganics, Burnaby, British Columbia

Mingjian Yang Account Manager External Subcontracting, Saskatoon, Saskatchewan

Rhiannon Scheffee Laboratory Assistant Metals, Thunder Bay, Ontario

Shannon Veltri Supervisor - Water Chemistry Inorganics, Thunder Bay, Ontario

Shannon Veltri Supervisor - Water Chemistry Metals, Thunder Bay, Ontario

Taelur Kachur Laboratory Analyst Inorganics, Thunder Bay, Ontario

Taelur Kachur Laboratory Analyst Microbiology, Thunder Bay, Ontario
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Work Order :

:Client

TY2311042

Operations Discharge Monitoring:Project

New Gold Inc. (Rainy River)

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

- no units

°C degrees celsius

µS/cm microsiemens per centimetre

Bq/L becquerels per litre

CU colour units (1 cu = 1 mg/l pt)

mg/L milligrams per litre

MPN/100mL most probable number per hundred millilitres

NTU nephelometric turbidity units

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.

Qualifiers

Qualifier Description

Recorded value = measured amount > LMDL (non-zero).< DL

A measureable trace amount: Interpret with caution.< T

No measurable response (zero): < Reported Value< W

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical 

Conductivity.

DLDS
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Work Order :

:Client

TY2311042

Operations Discharge Monitoring:Project

New Gold Inc. (Rainy River)

Analytical Results

----------------SP2 

DISCHARGE_EF

F_20231024

EFF

Client sample IDSub-Matrix: Water (MISA)

 (Matrix: Water)

----------------24-Oct-2023 

08:25

Client sampling date / time

--------------------------------TY2311042-001UnitLORCAS NumberAnalyte Method/Lab

Result ---- ---- ---- ----

Field Tests

6.84 ----mg/L0.01---- ------------EF001/TYOxygen, dissolved, field
                         

8.04 ----pH units0.10---- ------------EF001/TYpH, field
                         

10.5 ----°C0.10---- ------------EF001/TYTemperature, field
                         

Physical Tests

9.6 ----CU2.0---- ------------E329-L/TYColour, true
                         

761 ----µS/cm1.0----Conductivity ------------E100/TY
                         

304 ----mg/L0.50----Hardness (as CaCO3), dissolved ------------EC100/TY
                         

8.32 ----pH units0.10----pH ------------E108/TY
                         

480 ----mg/L10---- ------------E162/TYSolids, total dissolved [TDS]
                         

2.4 ----mg/L3.0---- ------------E160/TYSolids, total suspended [TSS]
< DL                     

3.92 ----NTU0.10----Turbidity ------------E121/TY
                         

144 ----mg/L2.0---- ------------E290/TYAlkalinity, total (as CaCO3)
                         

Anions and Nutrients

0.0131 ----mg/L0.00507664-41-7 ------------E298/TYAmmonia, total (as N)
< T                     

<0.0010 ----mg/L0.00107664-41-7 ------------EC298A/TYAmmonia, un-ionized (as N), field
                         

7.95 ----mg/L0.1016887-00-6 ------------E235.Cl-L/TYChloride
                         

<0.20 ----mg/L0.2088402-73-7 ------------E343/WTCyanate
                         

<0.040 ----mg/L0.02016984-48-8 ------------E235.F/TYFluoride
DLDS                     

0.852 ----mg/L0.050---- ------------E318/TYKjeldahl nitrogen, total [TKN]
                         

0.054 ----mg/L0.02014797-55-8 ------------E235.NO3/TYNitrate (as N)
< T                     

<0.002 ----mg/L0.01014797-65-0 ------------E235.NO2/TYNitrite (as N)
< W, DLDS                     

<0.0010 ----mg/L0.001014265-44-2 ------------E378-U/TYPhosphate, ortho-, dissolved (as P)
                         

0.0148 ----mg/L0.00207723-14-0 ------------E372-U/TYPhosphorus, total
< T                     

258 ----mg/L0.3014808-79-8 ------------E235.SO4/TYSulfate (as SO4)
                         

Cyanides

<0.50 ----mg/L0.50302-04-5 ------------E344/VAThiocyanate
                         

<0.0020 ----mg/L0.0020---- ------------E339/WTCyanide, free
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Work Order :

:Client

TY2311042

Operations Discharge Monitoring:Project

New Gold Inc. (Rainy River)

Analytical Results

----------------SP2 

DISCHARGE_EF

F_20231024

EFF

Client sample IDSub-Matrix: Water (MISA)

 (Matrix: Water)

----------------24-Oct-2023 

08:25

Client sampling date / time

--------------------------------TY2311042-001UnitLORCAS NumberAnalyte Method/Lab

Result ---- ---- ---- ----

Cyanides

0.00064 ----mg/L0.0020----Cyanide, strong acid dissociable (Total) ------------E333/WT
< DL                     

0.00032 ----mg/L0.0020---- ------------E336/WTCyanide, weak acid dissociable
< DL                     

Organic / Inorganic Carbon

11.3 ----mg/L0.50---- ------------E358-L/WTCarbon, dissolved organic [DOC]
                         

11.1 ----mg/L0.50---- ------------E355-L/WTCarbon, total organic [TOC]
                         

Microbiological Tests

10 ----MPN/100mL1---- ------------E010/TYColiforms, Escherichia coli [E. coli]
                         

Bioassays

see attached ----------Ceriodaphnia dubia, LC50 ------------CER-LC50-7d/

2T

                         

See 

attached

------n/a ------------FAT-LC50-7d/

2T

Fathead minnow, survival
                         

See 

attached

------n/a ------------ALG-IC50-72h

/2T

Green algae, growth
                         

See 

attached

------n/a ------------ALG-IC50-72h

/2T

Green algae, IC25
                         

See 

attached

------n/a ------------LEM-IC50-7d/

2T

Lemna minor, dry weight
                         

See 

attached

------n/a ------------LEM-IC50-7d/

2T

Lemna minor, frond count
                         

Total Metals

0.0318 ----mg/L0.00307429-90-5 ------------E420/TYAluminum, total
                         

0.00092 ----mg/L0.000107440-36-0 ------------E420/TYAntimony, total
< T                     

0.00197 ----mg/L0.000107440-38-2 ------------E420/TYArsenic, total
< T                     

0.0455 ----mg/L0.000107440-39-3 ------------E420/TYBarium, total
                         

<0.0000001 ----mg/L0.0000207440-41-7 ------------E420/TYBeryllium, total
< W                     

<0.00001 ----mg/L0.0000507440-69-9 ------------E420/TYBismuth, total
< W                     

0.080 ----mg/L0.0107440-42-8 ------------E420/TYBoron, total
                         

0.0000020 ----mg/L0.00000507440-43-9 ------------E420/TYCadmium, total
< DL                     

69.6 ----mg/L0.0507440-70-2 ------------E420/TYCalcium, total
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Work Order :

:Client

TY2311042

Operations Discharge Monitoring:Project

New Gold Inc. (Rainy River)

Analytical Results

----------------SP2 

DISCHARGE_EF

F_20231024

EFF

Client sample IDSub-Matrix: Water (MISA)

 (Matrix: Water)

----------------24-Oct-2023 

08:25

Client sampling date / time

--------------------------------TY2311042-001UnitLORCAS NumberAnalyte Method/Lab

Result ---- ---- ---- ----

Total Metals

0.000078 ----mg/L0.0000107440-46-2 ------------E420/TYCesium, total
                         

0.00014 ----mg/L0.000507440-47-3 ------------E420/TYChromium, total
< DL                     

0.00012 ----mg/L0.000107440-48-4 ------------E420/TYCobalt, total
< T                     

0.00199 ----mg/L0.000507440-50-8 ------------E420/TYCopper, total
< T                     

0.034 ----mg/L0.0107439-89-6 ------------E420/TYIron, total
                         

0.000047 ----mg/L0.0000507439-92-1 ------------E420/TYLead, total
< DL                     

0.0256 ----mg/L0.00107439-93-2 ------------E420/TYLithium, total
< T                     

37.8 ----mg/L0.00507439-95-4 ------------E420/TYMagnesium, total
                         

0.0311 ----mg/L0.000107439-96-5 ------------E420/TYManganese, total
                         

<0.000001 ----mg/L0.00000507439-97-6 ------------E508/WTMercury, total
< W                     

0.00390 ----mg/L0.0000507439-98-7 ------------E420/TYMolybdenum, total
< T                     

0.00101 ----mg/L0.000507440-02-0 ------------E420/TYNickel, total
< T                     

0.020 ----mg/L0.0507723-14-0 ------------E420/TYPhosphorus, total
< DL                     

6.13 ----mg/L0.0507440-09-7 ------------E420/TYPotassium, total
                         

0.00260 ----mg/L0.000207440-17-7 ------------E420/TYRubidium, total
                         

0.000335 ----mg/L0.0000507782-49-2 ------------E420/TYSelenium, total
< T                     

2.52 ----mg/L0.107440-21-3 ------------E420/TYSilicon, total
                         

0.0000010 ----mg/L0.0000107440-22-4 ------------E420/TYSilver, total
< DL                     

28.6 ----mg/L0.0507440-23-5 ------------E420/TYSodium, total
                         

0.418 ----mg/L0.000207440-24-6 ------------E420/TYStrontium, total
                         

88.0 ----mg/L0.507704-34-9 ------------E420/TYSulfur, total
                         

0.000037 ----mg/L0.0002013494-80-9 ------------E420/TYTellurium, total
< DL                     

<0.000005 ----mg/L0.0000107440-28-0 ------------E420/TYThallium, total
< W                     

<0.00001 ----mg/L0.000107440-29-1 ------------E420/TYThorium, total
< W                     

0.000013 ----mg/L0.000107440-31-5 ------------E420/TYTin, total
< DL                     

0.00064 ----mg/L0.000307440-32-6 ------------E420/TYTitanium, total
                         

0.000024 ----mg/L0.000107440-33-7 ------------E420/TYTungsten, total
< DL                     

0.00215 ----mg/L0.0000107440-61-1 ------------E420/TYUranium, total
< T                     
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Work Order :

:Client

TY2311042

Operations Discharge Monitoring:Project

New Gold Inc. (Rainy River)

Analytical Results

----------------SP2 

DISCHARGE_EF

F_20231024

EFF

Client sample IDSub-Matrix: Water (MISA)

 (Matrix: Water)

----------------24-Oct-2023 

08:25

Client sampling date / time

--------------------------------TY2311042-001UnitLORCAS NumberAnalyte Method/Lab

Result ---- ---- ---- ----

Total Metals

0.00084 ----mg/L0.000507440-62-2 ------------E420/TYVanadium, total
                         

0.0132 ----mg/L0.00307440-66-6 ------------E420/TYZinc, total
                         

0.000066 ----mg/L0.000207440-67-7 ------------E420/TYZirconium, total
< DL                     

Dissolved Metals

0.0024 ----mg/L0.00107429-90-5 ------------E421/TYAluminum, dissolved
                         

0.00102 ----mg/L0.000107440-36-0 ------------E421/TYAntimony, dissolved
                         

0.00186 ----mg/L0.000107440-38-2 ------------E421/TYArsenic, dissolved
                         

0.0450 ----mg/L0.000107440-39-3 ------------E421/TYBarium, dissolved
                         

<0.000002 ----mg/L0.0000207440-41-7 ------------E421/TYBeryllium, dissolved
< W                     

0.0000030 ----mg/L0.0000507440-69-9 ------------E421/TYBismuth, dissolved
< DL                     

0.075 ----mg/L0.0107440-42-8 ------------E421/TYBoron, dissolved
                         

0.0000030 ----mg/L0.00000507440-43-9 ------------E421/TYCadmium, dissolved
< DL                     

63.1 ----mg/L0.0507440-70-2 ------------E421/TYCalcium, dissolved
                         

0.000084 ----mg/L0.0000107440-46-2 ------------E421/TYCesium, dissolved
                         

0.000033 ----mg/L0.000507440-47-3 ------------E421/TYChromium, dissolved
< DL                     

0.000075 ----mg/L0.000107440-48-4 ------------E421/TYCobalt, dissolved
< DL                     

0.00129 ----mg/L0.000207440-50-8 ------------E421/TYCopper, dissolved
                         

0.0038 ----mg/L0.0107439-89-6 ------------E421/TYIron, dissolved
< DL                     

0.000051 ----mg/L0.0000507439-92-1 ------------E421/TYLead, dissolved
                         

0.0239 ----mg/L0.00107439-93-2 ------------E421/TYLithium, dissolved
                         

35.6 ----mg/L0.00507439-95-4 ------------E421/TYMagnesium, dissolved
                         

0.00072 ----mg/L0.000107439-96-5 ------------E421/TYManganese, dissolved
                         

<0.000001 ----mg/L0.00000507439-97-6 ------------E509/WTMercury, dissolved
< W                     

0.00416 ----mg/L0.0000507439-98-7 ------------E421/TYMolybdenum, dissolved
                         

0.00073 ----mg/L0.000507440-02-0 ------------E421/TYNickel, dissolved
                         

<0.005 ----mg/L0.0507723-14-0 ------------E421/TYPhosphorus, dissolved
< W                     

5.88 ----mg/L0.0507440-09-7 ------------E421/TYPotassium, dissolved
                         

0.00252 ----mg/L0.000207440-17-7 ------------E421/TYRubidium, dissolved
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Work Order :

:Client

TY2311042

Operations Discharge Monitoring:Project

New Gold Inc. (Rainy River)

Analytical Results

----------------SP2 

DISCHARGE_EF

F_20231024

EFF

Client sample IDSub-Matrix: Water (MISA)

 (Matrix: Water)

----------------24-Oct-2023 

08:25

Client sampling date / time

--------------------------------TY2311042-001UnitLORCAS NumberAnalyte Method/Lab

Result ---- ---- ---- ----

Dissolved Metals

0.000328 ----mg/L0.0000507782-49-2 ------------E421/TYSelenium, dissolved
                         

2.51 ----mg/L0.0507440-21-3 ------------E421/TYSilicon, dissolved
                         

<0.0000005 ----mg/L0.0000107440-22-4 ------------E421/TYSilver, dissolved
< W                     

26.2 ----mg/L0.0507440-23-5 ------------E421/TYSodium, dissolved
                         

0.407 ----mg/L0.000207440-24-6 ------------E421/TYStrontium, dissolved
                         

84.0 ----mg/L0.507704-34-9 ------------E421/TYSulfur, dissolved
                         

0.000018 ----mg/L0.0002013494-80-9 ------------E421/TYTellurium, dissolved
< DL                     

<0.000002 ----mg/L0.0000107440-28-0 ------------E421/TYThallium, dissolved
< W                     

<0.00001 ----mg/L0.000107440-29-1 ------------E421/TYThorium, dissolved
< W                     

0.0000058 ----mg/L0.000107440-31-5 ------------E421/TYTin, dissolved
< DL                     

0.00018 ----mg/L0.000307440-32-6 ------------E421/TYTitanium, dissolved
< DL                     

<0.000002 ----mg/L0.000107440-33-7 ------------E421/TYTungsten, dissolved
< W                     

0.00213 ----mg/L0.0000107440-61-1 ------------E421/TYUranium, dissolved
                         

0.00058 ----mg/L0.000507440-62-2 ------------E421/TYVanadium, dissolved
                         

0.0050 ----mg/L0.00107440-66-6 ------------E421/TYZinc, dissolved
                         

0.000034 ----mg/L0.000307440-67-7 ------------E421/TYZirconium, dissolved
< DL                     

Field ----------Dissolved mercury filtration location ------------EP509/WT
                         

Field ----------Dissolved metals filtration location ------------EP421/TY
                         

Aggregate Organics

<2.0 ----mg/L2.0---- ------------E550/TYBiochemical oxygen demand [BOD]
                         

<2.0 ----mg/L2.0---- ------------E555/TYCarbonaceous biochemical oxygen demand 

[CBOD]

                         

29 ----mg/L10---- ------------E559-L/TYChemical oxygen demand [COD]
                         

Radiological Parameters

<0.005 ----Bq/L0.00513982-63-3 ------------Ra-226/2IRadium-226
                         

Please refer to the General Comments section for an explanation of any result qualifiers detected.

Please refer to the Accreditation section for an explanation of analyte accreditations.
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ALS
Thunder Bay Analytical
1081 Barton Street
Thunder Bay, ON   P7B 5N3
  Attn: Christine Paradis

Date Samples Received: Oct-26-2023 Client P.O.: TY2311042

Nov 09, 2023

SRC Group # 2023-13831

All results have been reviewed and approved by a Qualified Person in accordance with the 
Saskatchewan Environmental Code, Corrective Action Plan Chapter, for the purposes of certifying a 
laboratory analysis

Results from Lab Section 4 approved by Smith-Windsor, Jenna

* Test methods and data are validated by the laboratory's Quality Assurance Program.

* Routine methods follow recognized procedures from sources such as
                * Standard Methods for the Examination of Water and Wastewater APHA AWWA WEF
                * Environment Canada
                * US EPA
                * CANMET

* The results reported relate only to the test samples as provided by the client. Results apply to the 
sample as received, unless otherwise indicated.

* Data marked as "by Client" has been provided by the client and may affect the validity of results.

* Samples will be kept for 30 days after the final report is sent. Please contact the lab if you have any 
special requirements.

* Additional information is available upon request.

* Where applicable, unless otherwise noted, Measurement Uncertainty has not been accounted for 
when stating conformity to the referenced standard.

This is a final report.

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



1081 Barton Street
Thunder Bay, ON   P7B 5N3
  Attn: Christine Paradis

Sample #:
Date Sampled:
Sample Matrix:
Description:

2023039648
Oct 24, 2023
WATER
10/24/2023 07:25 SP2 DISCHARGE_EFF_20231024 
TY2311042-001

Client PO #:      TY2311042
Date Received:  Oct 26, 2023

          Analyte Units Result DL

   Lab Section 4

              Radium-226 Bq/L <0.005 0.005

Symbol of "<" means "less than".  This indicates that it was not detected at level stated above.

The temperature of the cooler was 14.6 °C upon receipt.

Page 1 of 2

SRC Group # 2023-13831

ALS, Thunder Bay Analytical

Nov 09, 2023

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



Name Units Method
Radium-226 Bq/L Rad-105

Analyte Methods
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SRC Group # 2023-13831

ALS, Thunder Bay Analytical

Nov 09, 2023

Environmental Analytical Laboratories
143-111 Research Drive, Saskatoon, SK  Canada S7N 3R2

T: 306-933-6932 F: 306-933-7922
Toll-free: 1-800-240-8808
E: analytical@src.sk.ca

www.src.sk.ca/analytical



   
 

Nautilus Environmental Company Inc. 

Suite 122, 704 Mara Street, Point Edward, ON N7V 1X4 519-339-8787 

 

 

 

 

 

 

November 28, 2023 

 

 

 

 

ALS Environmental,  

1081 Barton St,  

Thunder Bay, ON P7B 5N3     

 

Attention Lab: 

 

On October 26, 2023, Nautilus Environmental Company Inc. personnel received one water sample 

SP2 Discharge_Eff_20231024 from ALS Environmental, Thunder Bay, ON. The following toxicity tests 

were performed on this sample observing Environment Canada methods: 

• Fathead minnow 7-day toxicity test, according to the protocol “Biological Test Method: Test of 

Larval Growth and Survival Using Fathead Minnows”, Second Edition, Environmental Protection 

Series, Ottawa, ON.  Report EPS1/RM/22, February 2011. 

• Ceriodaphnia dubia 3-brood toxicity test, according to the protocol “Biological Test Method: Test 

of Reproduction and Survival Using the Cladoceran Ceriodaphnia dubia”, Second Edition, 

Environmental Protection Series, Ottawa, ON. Report EPS 1/RM/21, 2007. 

• Freshwater alga 72-hour toxicity test, according to the protocol “Biological Test Method: Growth 

Inhibition Test Using a Freshwater Alga”, Second Edition, Environmental Protection Series, 

Ottawa, ON. Report EPS 1/RM/25, March 2007. 

• Lemna minor 7-day toxicity test, according to the protocol “Biological Test Method: Test for 

Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna minor”, Second 

Edition, Method Development and Applications Section, Ottawa, ON., Report EPS 1/RM/37, 

January 2007. 

 

 

 

 

 



                                                

 
 Nautilus Environmental Company Inc. 

ALS Environmental, Thunder Bay 

November 28, 2023 

Page 2 

 

Table 1 Summary of Chronic Toxicity Results, sample collected October 24, 2023 

Sample Name 

Sample # 

Toxicity Test Endpoint Effect Result1 

SP2 Discharge_Eff 

_20231024 

 

Fathead 

Minnow 

7-day LC50 

(95% Confidence) 

7-day IC25 

(95% Confidence) 

Survival 

 

Biomass 

>100% Volume2 

(Not Applicable) 

40.33% Volume2 

(25.6; N/A% Volume) 

#8730-0032367 Ceriodaphnia 

dubia 

 

3-brood LC50 

(95% Confidence) 

3-brood IC25 

(95% Confidence) 

Survival 

 

Reproduction 

 

>100% Volume2 

(Not Applicable) 

27.17% Volume2 

(1.14; N/A% Volume) 

 Raphidocelis 

subcapitata 

72-hour IC25 

(95% Confidence) 

Growth >90.91% Volume2 

(Not applicable) 

 Lemna minor 7-day IC25 Frond Number 

(95% Confidence) 

7-day IC25 Dry Weight 

(95% Confidence) 

Growth 

 

Growth 

>97% Volume2 

(Not applicable) 

>97% Volume2 

(Not applicable) 

 

1 - Results relate only to the sample tested 

2 - Highest concentration tested, based on test method 

 

Toxicity Test Endpoint Descriptions 

 

From the data obtained in toxicity tests the following endpoints can be determined: 

 

LC50   The estimated concentration which causes acute lethality to 50% of the test 

organisms. 

 

IC25   The estimated test sample concentration which causes a 25% impairment in a 

quantitative biological function (i.e., the concentration estimated to cause a 25% 

reduction in fathead minnow larvae biomass, 25% reduction in the number of 

Ceriodaphnia dubia young produced).  
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ALS Environmental, Thunder Bay 

November 28, 2023 

Page 3 

 

Chronic Toxicity Test Descriptions 

 

Fathead Minnow Toxicity Test 

 

The fathead minnow 7-day survival and growth toxicity test determine the effect of a sample on the 

ability of fathead minnow larvae to survive and grow. This toxicity test utilizes 10, <24-hour old larvae 

per replicate and exposes them to a dilution series of the test sample (i.e., 100%, 50%, 25%, 12.5%, 

6.25%, 3.13%, 1.56% volume and a control).  The endpoints of the toxicity test determine the effect 

of the test sample on larval survival as well as growth over the 7-day exposure.  Larval biomass is 

considered a sublethal endpoint which combines the effects on mortality and growth.  The procedure 

is a static replacement toxicity test where the larvae in each replicate are exposed to a fresh sample 

volume each day.  The toxicity test utilizes a minimum of seven concentrations plus a control with 3 

to 4 replicates per concentration.  If there is sufficient mortality and/or impairment in growth an 

LC50 and/or IC25 is calculated. 

 

 

Ceriodaphnia dubia Toxicity Test 

 

The Ceriodaphnia dubia 3-brood survival and reproduction toxicity test determine the effect of a 

sample on the ability of the C. dubia to survive and reproduce. This toxicity test is initiated by 

introducing one, < 24- hour old offspring (neonate) per vessel. The neonates are exposed to a 

dilution series of the test sample similar to the fathead minnow toxicity test.  The toxicity test 

procedure, like the fathead minnow toxicity test, is a static replacement toxicity test where the C. 

dubia for each replicate is transferred to a fresh sample volume each day of the toxicity test.  The 

toxicity test utilizes a minimum of seven concentrations plus a control with ten replicates per 

concentration.  The endpoints of the toxicity test determine the effect of the test sample on survival 

and reproduction. C. dubia reproduction is considered a chronic endpoint.  During the exposure, the 

C. dubia matures and produces three broods of offspring.  The number of offspring per replicate for 

each test concentration is tabulated at the end of the test period.  If there is sufficient mortality 

and/or impairment in reproduction an LC50 and/or IC25 is calculated.  
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ALS Environmental, Thunder Bay 

November 28, 2023 

Page 4 

 

Raphidocelis subcapitata (previously Pseudokirchneriella subcapitata) Toxicity Test 

 

The Raphidocelis subcapitata 72-hour growth inhibition test is performed to determine the capacity 

of a sample to inhibit the growth of algal cells.  P. subcapitata cells are introduced into the test in 

the form of an inoculum, in which the algae are 3 to 7 days old and at a concentration of 10,000 

cells/mL.  The test is comprised of at least 10 concentrations of 3 to 4 replicates each, diluted by a 

factor of 0.33 (i.e., 90.91%, 30.303%, 10.101%, 3.367% etc.).  The set of controls includes 10 replicates.  

Into each replicate of the test, 2200 algal cells are placed.  The actual concentrations are diluted by 

a factor of 0.9091 because of the addition of a nutrient spike (enrichment medium) and the 

preparation of the inoculum.  After 72 hours in an incubation area, the cells in each replicate are 

counted, and the growth of the algae exposed to the sample is compared with growth of the 

controls.  An IC25 is calculated to reveal if the sample caused any inhibition in the growth of the 

algal cells. 

 

Lemna minor Toxicity Test 

 

The Lemna minor 7-day growth inhibition test is performed to determine the capacity of a sample 

to inhibit plant growth. Each leaf-like structure of L. minor is called a frond.  Three-fronded L. minor 

plants, started 7 to 10 days previous, are placed, two plants to a replicate, into test chambers.  The 

test is comprised of at least 7 concentrations of 4 replicates each, diluted by a factor of 0.3 (i.e., 97%, 

31%, 9.7% etc.).  The set of controls also includes 4 replicates.  The actual concentrations are diluted 

by a factor of 0.97 because of the addition of three nutrient stock solutions (enrichment medium) to 

the sample prior to preparing the dilution series.  After 7 days, the individual fronds of the plants in 

each replicate are counted, and the plant dry weight determined.  The growth of the fronds exposed 

to the sample is compared with that of the control fronds, and an IC25 is calculated for both frond 

number and dry weight.  This reveals if the sample caused any inhibition in the growth of the L. 

minor. 

 

The following pages contain detailed descriptions of your fathead minnow, Ceriodaphnia dubia, 

Lemna minor, and Raphidocelis subcapitata toxicity tests.  Bench sheets of the chronic tests have 

been attached for your review. Also attached is a graph of the impairment in growth/reproduction.  

Additional information about quality assurance/quality control procedures and results can be made 

available if so desired. 
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If there are any further details which you require, please do not hesitate to contact us. 

 

Yours very truly, 

Nautilus Environmental Company Inc. 

 

 

 

 

 

Carol D’Andrea 

Laboratory Supervisor 

 

File ID: \bioassay\2023\8000\8730-003\8730-0032367 FCRL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ALS Thunder Bay - SP2 Discharge_Eff_20231024  - October 24, 2023
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 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study 

METHOD:   Environment Canada, “Biological Test Method: Test of Larval Growth and Survival 

Using Fathead Minnows”, Second Edition, Environmental Protection Series, Ottawa, ON. Report 

EPS 1/RM/22, February 2011. Nautilus Test Method FH-GS-R14.7. 

 

Test Material 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Test Organisms 
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Company: 

  

ALS Environmental, Thunder Bay, ON 

Sample Type: 

 

Water Source: SP2 

Discharge_Eff_20231024  

Date/Time Sampled: 

  

October 24, 2023; 

08:25 

Date/Time 

Received: 

October 26, 2023; 

11:40 

Date/Time Test 

Started: 

October 26, 2023; 

15:15 

Date Test Finished: November 2, 2023 

Description:  

 

Clear, Light Yellow Days Sample Used: Days 0 to 6 

 

Sample #:  

 

8730-0032367 Sample Collection: Other 

 

Transport:  

 

Road/Air Arrival Temp.: 14.4°C 

 

Collected By: 

  

Not available 

Storage: 

 

4 ± 2 °C    In dark, no headspace 

Container: 

  

Polyethylene pails lined with polyethylene bags 

N/A - Not Available  

Species:  Fathead Minnow (Pimephales promelas)  

 

Source:  Nautilus Fathead Minnow Culture Unit (A.B.S. Inc., Colorado) 

 

Culture Temp.: 22 to 26 °C  Life Stage: <24-hour old larvae 

 

Culture Mortality Within 7 Days of Egg Collection: 0% 



                                                

 
 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study - Continued 

 

Sample #:  8730-0032367 Sources:  SP2 Discharge_Eff_20231024  

 

Control and Dilution Water 

  

 

 

 

 

 

Test Conditions 

  

 Test Volume:  533 ml/rep  Temp.:  25 ± 1 °C 

 

 # Organisms/rep.: 10   Depth of solution in test vessels: 7.9 cm 

  

 Unusual Behaviour During Test:  No, see bench sheets 

 

 Reps/conc.:  3 reps/7 conc. plus a control 

  

 Pre-aerated:  Yes, 100% Sample, days 0 to 6 

     

 Duration of Pre-aeration:     ≤20 minutes Aeration During Test: No 

 

 Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing and a 

disposable glass pipette; the rate should not exceed 100 bubbles per minute. 

 

   

   Test Vessels:                        1-L polypropylene cylinders 

 

Conditions for Test Validity 

 

Control Mortality and Atypical Behaviour is ≤ 20%: Acceptable (0%) 

    

Average Weight of Controls is ≥ 250 µg:   Acceptable (606 µg) 

 

 

 

 

 

 

Page 2 of 4 

Water Source: Dechlorinated municipal drinking water  

 

Type and Quantity of Chemicals Used: None 

 



                                                

 
 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study - Continued 

 

Sample #:  8730-0032367 Sources:  SP2 Discharge_Eff_20231024  

 

Test Results 

    Concentrations (% Volume) 

Endpoints Rep Control 1.56 3.13 6.25 12.50 25.00 50.00 100.00 

Mortality Data                   

Larvae % Mortality 1 0 0 0 10 0 0 50 50 

  2 0 0 0 10 30 0 10 10 

  3 0 30 0 10 20 10 30 0 

                    

Mean % Mortality   0.0 10.0 0.0 10.0 16.7 3.3 30.0 20.0 

S.D.   0.0 17.3 0.0 0.0 15.3 5.8 20.0 26.5 

Survival/Growth 

Data 
                  

Mean Dry Biomass  1 0.613 0.649 0.745 0.419 0.574 0.673 0.320 0.297 

(mg) 2 0.574 0.572 0.657 0.543 0.542 0.628 0.428 0.545 

  3 0.630 0.418 0.594 0.581 0.473 0.582 0.355 0.501 

                    

% Effect (+ or -)   0.0 -9.8 9.9 -15.1 -12.5 3.6 -39.3 -26.1 

Mean Dry Biomass/ 

Concentration (mg) 

  
0.606 0.546 0.665 0.514 0.530 0.628 0.368 0.448 

S.D.   0.03 0.12 0.08 0.08 0.05 0.05 0.06 0.13 

                    

S.D. = Standard Deviation 

 

 

Method of Analysis 

  

 LC50 and IC25: 

 

 Tidepool Scientific Software. ©2000-2022. Comprehensive Environmental Toxicity 

Information System – CETIS v2.1.3.5. 
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 Nautilus Environmental Company Inc. 

Fathead Minnow Larval Survival and Growth Study - Continued 

  

Sample #:  8730-0032367 Sources:  SP2 Discharge_Eff_20231024  

 

Summary of Test Results 

 

Endpoints Result1 Method of Calculation 

Survival  

 

7-day LC50 

(Confidence Interval)2 

 

 

>100% Volume 

(Not Applicable) 

 

 

No dose response 

Biomass 

(Survival and Growth) 

 

7-day IC25 

(Confidence Interval)2 

 

 

 

40.33% Volume 

(25.6; N/A% Volume) 

 

 

 

No nonlinear regression models fit 

Linear Interpolation (ICPIN) 

 1 - Results relate only to the sample tested. 

 2 - Empirical 95% Confidence Interval 

  

   

 

 

 

 

 

7-Day Reference Toxicant Results 

 

Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Phenol 

Date Test Initiated: 20-Oct-2023 Reference Batch #: P2317 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

7-Day LC50 (95% Confidence Limits):  27.01 mg/L ( 23.04 mg/L; 31.66 mg/L) 

Historic Geometric Mean LC50: 23.28 mg/L ( 15.81 mg/L; 34.27 mg/L) 

(Historic Warning Limits) (± 2 Standard Deviations) 
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Test Method Deviation:   None 

 

Outliers and Justification for Their Removal:    None 
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Fathead minnow
TEST DATA

BENCHSHEET COPYSample Number :
Sample Name :

Reference :

Organism Batch : FH0622/0123
Swim Bladders Inflated ? : Yes Date Time (hh:mm)
Minimum Age (hh:mm) : ~07:00 Tiles Transferred : 2023-10-25 16:30
Previous 7 d Mort/Diseased : % Maximum Age : 22:45

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
Start Date : 2023-10-26 2023-10-27 2023-10-28 2023-10-29 2023-10-30 2023-10-31 2023-11-01 2023-11-02

Analyst(s) : DS MB MB KK DS DS MB MB
Randomized? : Yes Mortality Average SD

Concentration Replicate % %
Control A 0 0 0 0 0 0 0 0 0.0 0.0

(MORTALITY) B 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0

Control A 0 0 0 0 0 0 0 0 0.0 0.0
(IMPAIRMENT) B 0 0 0 0 0 0 0 0

C 0 0 0 0 0 0 0 0
A 0 0 0 0 0 0 0 0 10.0 17.3

1.56 B 0 0 0 0 0 0 0 0
C 0 0 1 1 2 3 3 30
A 0 0 0 0 0 0 0 0 0.0 0.0

3.13 B 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0
A 0 0 0 0 0 1 1 10 10.0 0.0

6.25 B 0 0 0 0 0 1 1 10
C 0 0 0 0 0 1 1 10
A 0 0 0 0 0 0 0 0 16.7 15.3

12.5 B 0 0 0 0 2 2 3 30
C 0 0 0 0 1 2 2 20
A 0 0 0 0 0 0 0 0 3.3 5.8

25 B 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 1 10
A 0 0 0 5 5 5 5 50 30.0 20.0

50 B 0 0 1 1 1 1 1 10
C 0 0 0 2 3 3 3 30
A 0 0 3 5 5 5 5 50 20.0 26.5

100 B 0 0 0 1 1 1 1 10
C 0 0 0 0 0 0 0 0

Notes :

Aberrant behaviour or 
swimming impairment in 
1.56 to 100 
concentrations:

6.25 A,B & C : 1 TLOE EACH

Test of  Larval Growth and Survival Using Fathead Minnows.  Environment Canada, Conservation and Protection.   Ottawa, Ontario.  
Report EPS 1/RM/22 , 2nd ed. (February 2011).

Organism Age :

8730-0032367
SP2-Discharge_EFF_202310

TEST ORGANISM

MORTALITY DATA

8730-0032367 CD FH Reviewed/Changed By: C.D.
Date: 27/11/2023



Fathead minnow
TEST DATA

BENCHSHEET COPYSample Number : 8730-0032367
Sample Name : SP2-Discharge_EFF_20231024

Time Start : 15:15 Sample Filtration? :
pH Adjustment ? : None Filter Size : 60 μm
Hardness Adjustment ? : None Filtration started on :
Test Aeration ? None Test Volume : 533 mL
Organisms per Replicate : 10 Test Vessel : 1000 mL polypropylene cylinder
Number of Replicates : 3 Test Solution Depth : 7.9 cm
Unit : % Control/Dilution Water :

Additional Chemicals : None

Concentration Replicate

g g mg mg mg mg
A 0.86610 0.87223 10 10 0.613 0.613

Control B 0.84783 0.85357 10 10 0.574 0.606 0.029 0.574 0.606
C 0.84422 0.85052 10 10 0.630 0.630
A 0.84026 0.84675 10 10 0.649

1.56 B 0.84481 0.85053 10 10 0.572 0.546 0.118
C 0.84955 0.85373 7 7 0.418
A 0.84941 0.85686 10 10 0.745

3.13 B 0.85056 0.85713 10 10 0.657 0.665 0.076
C 0.85627 0.86221 10 10 0.594
A 0.85675 0.86094 9 9 0.419

6.25 B 0.85604 0.86147 9 9 0.543 0.514 0.085
C 0.86104 0.86685 9 9 0.581
A 0.85226 0.85800 10 10 0.574

12.5 B 0.86249 0.86791 7 7 0.542 0.530 0.052
C 0.87081 0.87554 8 8 0.473
A 0.84636 0.85309 10 10 0.673

25 B 0.86008 0.86636 10 10 0.628 0.628 0.046
C 0.84931 0.85513 9 9 0.582
A 0.84865 0.85185 5 5 0.320

50 B 0.84341 0.84769 9 9 0.428 0.368 0.055
C 0.85997 0.86352 7 7 0.355
A 0.83954 0.84251 5 5 0.297

100 B 0.86141 0.86686 9 9 0.545 0.448 0.132
C 0.84984 0.85485 10 10 0.501

Foil re-weighed at Analyst(s): ep
Foil & Larvae 0.87223 re-weighed at 0.87 Analyst(s): SO

NOTES:

Actual Fish 
on Pan

Pan Dry Weight 
(Pan + 

Larvae)

SDMean Biomass Treatment 
Mean

Replicate 
Weight

Treatment 
Mean 

Weight

TEST CONDITIONS

Dechlorinated Municipal Water

Expected 
Fish on Pan

BIOMASS DATA

8730-0032367 CD FH Reviewed/Changed By: C.D.
Date: 27/11/2023



Water Chemistry Data
BENCSHEET COPY

Sample Number : 8730-0032367
Sample Name : SP2-Discharge_EFF_20231024

Volume Buret Start Buret End Analyst(s) Hardness
Control (Day 0) : 50 36.5 42.0 tc 110

100% : 50 18.5 35.6 tc 342

Day 0 - 1 Day 1 - 2 Day 2 - 3 Day 3 - 4 Day 4 - 5 Day 5 - 6 Day 6 - 7
2023-10-26 2023-10-27 2023-10-28 2023-10-29 2023-10-30 2023-10-31 2023-11-01

Sub-sample 1 1 1 2 2 3 3
Temperature 25 24 24 24 24 24 24
DO 10.1 10.6 11.2 11.2 11.3 10.5 11.4
pH 7.9 8.0 8.0 8.0 7.9 8.0 7.9
Conductivity 748 752 788 797 797 811 748
Pre-aeration Time (min) ≤20 ≤20 ≤20 ≤20 ≤20 ≤20 ≤20
Analyst(s) : SP SO KK KK SO SO SO
Meter Number (Temp.) : A A A A A A A
Meter Number (pH) : A A A A A A A
Meter Number (Cond.) : A A A A A A A

'nm' = not measured

Analyst(s) Initial SP TC TC TC SO DS MB
Final TC TC TC SO DS MB DS

Control
Temperature Initial 25.0 26.0 25.0 24.0 24.0 25.0 26.0

Final 25.0 24.0 24.0 25.0 25.0 25.0 25.0
DO (mg/L) Initial 7.9 7.9 8.1 8.1 8.0 7.5 7.7

Final 7.2 7.2 6.9 7.1 6.3 6.5 6.9
pH Initial 7.7 8.1 8.2 8.3 8.2 8.4 8.3

Final 7.9 7.9 8.0 8.1 7.9 8.0 7.9
Conductivity Initial 257 245 253 253 255 259 242
Hardness Initial 110

1.56
Temperature Initial 25.0 25.0 25.0 24.0 24.0 25.0 25.0

Final 25.0 25.0 24.0 25.0 25.0 25.0 25.0
DO (mg/L) Initial 7.8 7.8 8.0 7.9 8.0 7.5 7.6

Final 7.2 7.1 6.9 6.9 6.4 6.8 6.7
pH Initial 8.0 7.9 8.1 8.3 8.2 8.2 8.3

Final 7.9 7.9 8.1 8.0 7.9 8.0 7.8
Conductivity Initial 255 254 259 262 253 268 250

3.13
Temperature Initial

Final
DO (mg/L) Initial

Final
pH Initial

Final
Conductivity Initial

6.25
Temperature Initial

Final
DO (mg/L) Initial

Final
pH Initial

Final
Conductivity Initial

12.5
Temperature Initial 25.0 25.0 25.0 24.0 24.0 25.0 25.0

Final 25.0 25.0 24.0 25.0 25.0 25.0 25.0
DO (mg/L) Initial 7.9 7.9 8.2 8.0 8.0 7.5 7.7

Final 7.2 6.9 6.8 6.9 6.2 6.8 6.9
pH Initial 8.0 8.0 8.1 8.2 8.2 8.2 8.3

Final 7.9 7.9 8.1 8.0 7.9 8.0 7.9
Conductivity Initial 318 315 323 328 329 336 311

25
Temperature Initial

Final
DO (mg/L) Initial

Final
pH Initial

Final
Conductivity Initial

50
Temperature Initial

Final
DO (mg/L) Initial

Final
pH Initial

Final
Conductivity Initial

100
Temperature Initial 26.0 25.0 24.0 24.0 24.0 25.0 25.0

Final 25.0 25.0 24.0 25.0 25.0 25.0 25.0
DO (mg/L) Initial 8.4 8.9 10.4 9.8 9.4 8.4 9.5

Final 6.9 6.7 6.5 6.8 6.3 6.7 6.8
pH Initial 8.0 7.9 7.9 8.0 8.0 8.0 8.0

Final 8.0 8.0 8.1 8.1 8.1 8.1 8.1
Conductivity Initial 745 748 788 798 797 811 747
Hardness Initial 342

NOTES :

FATHEAD MINNOW WATER CHEMISTRY DATA

HARDNESS TITRATION

FATHEAD MINNOW INITIAL CHEMISTRY

Reviewed/Changed By: C.D.
Date: 27/11/2023



                                                

 
 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study 

METHOD:  Environment Canada, “Biological Test Method: Test of Reproduction and Survival 

Using the Cladoceran Ceriodaphnia dubia”, Second Edition, Environmental Protection Series, 

Ottawa, ON. Report EPS 1/RM/21, 2007. Nautilus Test Method CD-RS-R12.11. 

 

Test Material 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Test Organisms 
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Company: 

  

ALS Environmental, Thunder Bay, ON 

Sample Type:  

 

Water Source: SP2 

Discharge_Eff_20231024  

Date/Time Sampled:

  

October 24, 2023; 

08:25 

Date/Time Received: October 26, 2023; 

11:40 

Date Test Started: 

 

October 26, 2023; 

15:30 

Date Test Finished: November 2, 2023 

Description: 

 

Clear, Light Yellow Days Sample Used: Days 0 to 6 

Sample #:  

 

8730-0032367 Sample Collection: Other 

Transport:  

 

Road/Air Arrival Temp.: 14.4°C 

Collected By:  

 

Not available 

Storage: 

 

4 ± 2 °C    In dark, no headspace 

Container: 

  

Polyethylene pails lined with polyethylene bags 

Species: 

  

Ceriodaphnia dubia Culture Temp.: 25 ± 1 °C 

Source:  Nautilus Culture (initiated from mass culture originating from OMOE,  

Rexdale) 

 

Parentage of All Organisms Originated from the Same Mass Culture:  Yes 

Life Stage:  Neonates are less than 24 hours old, and all broods used have hatched 

within 12 hours of one another. 



                                                

 
 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 

 

Sample #:  8730-0032367 Sources:  SP2 Discharge_Eff_20231024  

 

Test Organisms-continued 

  

 

 

 

 

 

 

 

 

 

 

 

Control and Dilution Water 

  

 

 

 

 

 

 

 

 

Test Conditions 
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Ephippia Present in Culture Prior to Testing:   No 

 

Mean Brood Organism Mortality Within 7 Days of Testing:   6.7% 

 

Mean Number of Surviving Young Produced Within First 3 Broods:   19.1 

Mean Number of Surviving Young Produced Within 7 Days of Testing:   26.4 

Number of Young Produced by Brood Organisms in 3rd/4th Brood:   see bench sheet 

Water Source:

  

 

Reconstituted/Dechlorinated Municipal Drinking Water and 

Distilled water 

 

Type and Quantity of Chemicals Used: 60 mg/L MgSO4, 4 mg/L KCl, 96 mg/L  

NaHCO3, 8 ug/L B12, 8 ug/L Selenium, 40 mg/L CaSO4 

Test Volume: 

  

15 ml/rep  Temp.:       25 ± 1 °C 

Reps/conc.: 

   

10 reps/7conc plus a control 

# Organisms/rep.:

  

1 Depth of solution in test vessels: 4.5 cm 

 

Test Vessel Description:      17 ml polystyrene cylinder  

  

Unusual Behaviour During Test:

  

No, see bench sheets 

 

Pre-aerated:  Yes, 100% Sample, days 0 to 6 



                                                

 
 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 

 

Sample #:  8730-0032367 Sources:  SP2 Discharge_Eff_20231024  

 

Test Conditions-continued 

  

 

 

 

 

 

 

 

 

Conditions for Test Validity 
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Duration of Pre-aeration:   ≤ 20 min

  

Aeration During Test:   No 

Rate and Procedure of Pre-aeration:  Filtered air is dispensed through airline tubing 

and a disposable glass pipette; the rate should not exceed 100 bubbles per minute. 

 

Dilution Water Batch Number:  CD23-188 

Control Mortality is ≤ 20% Acceptable (0%) 

An Average of ≥ 15 Neonates Produced per Surviving 

Female in the Controls in First 3 Broods: 

 

Acceptable (16.3 Neonates) 

≥ 60% of Controls Produced ≥ 3 Broods:   Acceptable (60% of controls) 



                                                

 
 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 

 

Sample #:  8730-0032367 Sources:  SP2 Discharge_Eff_20231024  

 

Test Results 

   

    Concentrations (% Volume) 

Endpoints Rep Control 0.14 0.41 1.23 3.70 11.11 33.33 100.0 

Survival Data                    

Mean % Mortality 
  

                  

0 0 10 0 0 0 10 0 

Reproduction Data 1 8 22 21 12 20 5 8 5 

Number of Neonates per 

Replicate in First 3 

Broods or Less 

2 18 25 11 19 13 3 0 12 

3 19 18 17 8 25 13 13 22 

4 21 14 21 13 18 22 0 7 

5 22 12 16 7 2 15 21 26 

6 18 9 21 27 16 21 8 0 

7 17 14 25 11 9 20 2 25 

8 8 20 27 17 16 10 12 15 

  9 24 8 23 17 13 22 12 16 

  10 8 11 0 17 13 20 17 17 

Total Number of Live 

Neonates in First 3 

Broods or Less 

  

163 153 182 148 145 151 93 145 

% Effect (+ or -) 
  

0.0 -6.1 11.7 -9.2 -11.0 -7.4 -42.9 -11.0 

Mean Number of Live 

Neonates in First 3 

Broods or Less 

  

16.3 15.3 18.2 14.8 14.5 15.1 9.3 14.5 

SD   6.1 5.7 7.9 5.9 6.2 7.1 7.1 8.6 

SD = Standard Deviation 

Method of Analysis 

  

 LC50 and IC25: 

 

Tidepool Scientific Software. ©2000-2022. Comprehensive Environmental Toxicity 

Information System – CETIS v2.1.3.5. 
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 Nautilus Environmental Company Inc. 

Ceriodaphnia dubia Survival and Reproduction Study - Continued 

 

Sample #:  8730-0032367 Sources:  SP2 Discharge_Eff_20231024  

 

Summary of Test Results 

 

Endpoints Result1 Method of Calculation 

Survival 

 

3-Brood LC50 

(Confidence Interval)2 

 

 

>100% Volume 

(Not Applicable) 

 

 

No dose response 

Reproduction 

 

3-Brood IC25 

(Confidence Interval)2 

 

 

27.17% Volume 

(1.14; N/A% Volume) 

 

 

Non-linear regression models fit but 

calculated IC25 value didn’t make sense 

Linear Interpolation (ICPIN) 

 1 - Results relate only to the sample tested.     

 2 - Empirical 95% Confidence Interval 

  

 

 

 

 

 

3-Brood Reference Toxicant Results 

 

Reference test performed under same experimental conditions as test:  Yes 

Test Method Deviation None Reference Chemical: Phenol 

Date Test Initiated: 20-Oct-2023 Reference Batch #: P2317 

Method of Analysis:   Untrimmed Spearman-Karber α = 0% 

3-Brood LC50 (95% Confidence Limits):  3.79 mg/L ( 2.88 mg/L; 4.99 mg/L) 

Historic Geometric Mean LC50: 5.82 mg/L ( 2.91 mg/L; 11.66 mg/L) 

(Historic Warning Limits) (± 2 Standard Deviations) 
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Test Method Deviation:   None 

 

Outliers and Justification for Their Removal:   None 

Any Transformation of Data Required:   No 
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Ceriodaphnia dubia Neonate Origin

Sample Information
Client

iample #

Date/Time Received ZC-b-Lt/ltHo
Sample Type \-rt\'v
100% Hardn""" 1\L
Test lnformation
Date Test Started L6.lo-73/ tSta
Dilution Water Batch Number a O 2\,8 9-

Sample Name

Date/Time Collected 7,Lt.to.zt I
ArrivalTemp ("C) Itt.U
Sample Description C[o,ur I;.cJ- ,toflout

Person Sampling

U/

Test Started By Template Used for
Randomization 5Control Hardness I at

lndividual Gulture Health Data

Date Culture Started tS.l.o. if Culture l.D. (e.g., Wed Row +) uJ r?0 (o...r I

Average # neos in previous 7 days (must be >1q \q.L
(total neos for 7 days prior of viable moms/# viable moms)

% mortality in previous 7 days (must be s20%
Average # neos in 1" 3 broods (must be > 15)

)o
in'0

ea

Culture LD. (e.9., Wed Row 4)
Average # neos in previous 7 days (must be >15) 

-

(iotal neos for 7 days prior of viable moms/# viable moms)

Date Culture Started \c6 'i0 .'V1 Culture LD. (e.g., Wed Row a) Wf O Rcl".z L\

Average * nioi in previous i OaVs tmust Oe >tsl E-?% mortality in previous 7 days (must be <20%) O
Average # neos in 1"'3 broods (must be > 15) \g ? (total neos for 7 days prior of viable moms/# viable moms)

Date Culture Starled \1 lO.'t\ Culture l.D. (e.9., Wed Row 4) fr \ Ro.",r8
Average # neos in previous 7 days (must be >15) '1q.3

(total neos for 7 days prior of viable moms/# viable moms)
% mortality in previous 7 days (must be <2O%)
Average # neos in 1" 3 broods (must be > 15)

20
100

Date Culture Started
% mortality in previous 7 days (must be 320%) _
Average # neos in 1"t 3 broods (must be > 15) 

-

Mean Brood Organism Mortality for previous 7 days 6t'$. (add up % mortality for all cultures used / # cultures used)

Mean Number of Young Produced within first 3 broods F. \ lavg # 1't 3 broods for all cultures used / # cultures used)

Mean Number of Young Produced in previous 7 days 1k'\{^uS # neos in prev 7 days for all cultures used / # cultures used)

ls there any unusual appearance, behavior, or treatment of test organisms, before their use in the test? Ves l@lcircle one)

Test lnitiation

B

Date Culture Stafted
% mortality in previous 7 days (must be 320%) 

-
Average # neos in 1" 3 broods (must be > 15) 

-

Average # neos in previous 7 days (must be >15)-
(total neos for 7 days prior of viable moms/# viable moms)
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Ceriodaphnia dubia
Survival and Reproduction 

BENCHSHEET COPY

Sample Number :

Sample Name :

Reference :

First Brood Check : Previous 7-day Mortality : % Mean young produced within first 3 broods : 19.1
Last Brood Check : 3rd Brood Total : Mean young produced in previous 7 days : 26.4
Minimum Age  : 19:00 Ephippia in Culture ?
Maximum Age : 23:00

Brood Organism : W1.7 W1.8 W1.10 W4.4 W4.8 F8.5 F8.7 F8.9 F8.10
≥8 neonates in current brood? : Yes Yes Yes Yes Yes Yes Yes Yes Yes
≥3rd brood ? : Yes Yes Yes Yes Yes Yes Yes Yes Yes
Neonates in 3rd/4th brood : 11 10 10 8 12 12 9 11 10
Test Columns Filled : 1 2 3 4 5 6 7 8 9,10
Analyst(s) :

Any unusual appearance, behaviour, or treatment of test organisms before their use in the test ?

Start Date : Sample Filtration? : Organisms per Replicate : 1
Start Time : Filter Size : 60 μm Number of Replicates : 10
Completion Date : Filtration Started on : Control/Dilution Water Batch :
Test Volume : 15 mL pH Adjustment ?: None Additional Chemicals ? : None
Test Vessel : 17 mL polystyrene cylinder Hardness Adjustment ? : None Was test randomized?
Solution Depth : 4.5 cm
Unit : %

x=adult mortality
*=accidental death

Analyst(s)
Control CS

2023-10-27 1 0 0 0 0 0 0 0 0 0 0 0.0 0.0 KP
2023-10-28 2 0 0 0 0 0 0 0 0 0 0 0.0 0.0 CS
2023-10-29 3 0 0 0 0 0 0 0 0 0 0 0.0 0.0 CS
2023-10-30 4 0 2 2 3 4 2 3 0 4 2 0.0 2.2 KP
2023-10-31 5 0 5 7 0 6 5 7 2 8 0 0.0 4.0 KP
2023-11-01 6 0 11 0 10 12 11 0 0 12 0 0.0 5.6 KP
2023-11-02 7 8 0 10 8 0 0 7 6 0 6 0.0 4.5 CS
2023-11-03 8 0.0 #####

Total: 8 18 19 21 22 18 17 8 24 8 0.0 16.3
3rd Brood: * * * * * *

0.137
2023-10-27 1 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-28 2 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-29 3 0 0 0 0 0 0 0 3 0 0 0.0 0.3
2023-10-30 4 2 0 3 0 0 0 2 0 0 0 0.0 0.7
2023-10-31 5 10 2 5 5 2 3 2 7 2 6 0.0 4.4
2023-11-01 6 10 11 10 9 10 6 10 10 0 0 0.0 7.6
2023-11-02 7 0 12 0 0 0 0 0 0 6 5 0.0 2.3
2023-11-03 8 0.0 #####

Total: 22 25 18 14 12 9 14 20 8 11 0.0 15.3
3rd Brood:

0.41
2023-10-27 1 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-28 2 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-29 3 0 0 0 3 0 0 4 0 0 0 0.0 0.7
2023-10-30 4 3 2 3 0 3 3 0 3 4 0 0.0 2.1
2023-10-31 5 0 9 6 6 0 8 9 11 0 0 0.0 4.9
2023-11-01 6 10 0 x 8 12 9 10 12 13 6 0 10.0 8.0
2023-11-02 7 8 0 0 4 0 0 0 13 0 10.0 2.8
2023-11-03 8 10.0 #####

Total: 21 11 x 17 21 16 21 25 27 23 0 10.0 18.2

1.23
2023-10-27 1 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-28 2 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-29 3 0 0 0 0 0 0 0 0 4 0 0.0 0.4
2023-10-30 4 3 4 4 4 0 0 4 3 0 3 0.0 2.5
2023-10-31 5 2 7 0 3 7 6 7 6 6 0 0.0 4.4
2023-11-01 6 0 8 4 6 0 12 0 8 7 6 0.0 5.1
2023-11-02 7 7 * 0 0 0 9 0 0 * 8 0.0 3.0
2023-11-03 8 0.0 #####

Total: 12 19 8 13 7 27 11 17 17 17 0.0 14.8

Mean 
Young

TEST ORGANISM

2023-10-25
2023-10-25

Date

5 8 9

8

10

6

Mortality 
(%)

None

8 9
REPLICATE

2023-10-26

1

43 7

Mortality 
(%)10

10

3

5 6

1

REPLICATE

4 5 7

2

Mean 
Young7 10

Mortality 
(%)

Mortality 
(%)

Mean 
Young1 2

Mean 
Young

6 92

2 9
REPLICATE

8

6.7

REPLICATE

3 4 51

CD23188
15:30
2023-11-02

None

76

None

3 4

1900-01-00

8730-0032367

SP2-Discharge_EFF_20231024

Test of  Reproduction and Survival using the Cladoceran Ceriodaphnia dubia .  Environment Canada, Conservation and Protection.   
Ottawa, Ontario.  Report EPS 1/RM/21, 2nd ed. (February 2007).

Time (hh:mm)

SURVIVAL AND REPRODUCTION

Yes

16:30
20:30

TEST CONDITIONS

Reviewed/Changed By: C.D.
Date: 27/11/2023



Ceriodaphnia dubia
Survival and Reproduction 

BENCHSHEET COPY

3.7
2023-10-27 1 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-28 2 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-29 3 3 0 0 0 0 0 0 0 0 0 0.0 0.3
2023-10-30 4 0 0 0 4 0 0 0 3 0 3 0.0 1.0
2023-10-31 5 6 5 5 5 0 3 0 5 3 5 0.0 3.7
2023-11-01 6 11 8 10 9 0 5 5 8 10 5 0.0 7.1
2023-11-02 7 * 0 10 0 2 8 4 0 0 0 0.0 2.7
2023-11-03 8 0.0 #####

Total: 20 13 25 18 2 16 9 16 13 13 0.0 14.5

11.11
2023-10-27 1 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-28 2 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-29 3 0 0 0 4 0 0 0 0 4 5 0.0 1.3
2023-10-30 4 0 1 3 0 2 4 4 3 0 0 0.0 1.7
2023-10-31 5 0 0 0 7 2 8 7 0 9 6 0.0 3.9
2023-11-01 6 5 2 10 11 0 9 9 7 9 9 0.0 7.1
2023-11-02 7 0 0 0 0 11 0 0 0 0 * 0.0 1.2
2023-11-03 8 0.0 #####

Total: 5 3 13 22 15 21 20 10 22 20 0.0 15.1

33.33
2023-10-27 1 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-28 2 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-29 3 0 0 0 0 0 4 0 4 0 0 0.0 0.8
2023-10-30 4 4 0 0 0 x 3 0 0 0 3 0 10.0 1.0
2023-10-31 5 0 0 1 0 8 4 2 8 9 7 10.0 3.9
2023-11-01 6 4 0 6 0 10 0 0 0 0 10 10.0 3.0
2023-11-02 7 0 0 6 0 0 0 0 0 0 0 10.0 0.6
2023-11-03 8 0 10.0 0.0

Total: 8 0 13 0 x 21 8 2 12 12 17 10.0 9.3

100
2023-10-27 1 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-28 2 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-29 3 0 0 0 0 0 0 0 0 0 0 0.0 0.0
2023-10-30 4 0 0 2 0 0 0 4 2 0 3 0.0 1.1
2023-10-31 5 0 4 9 0 6 0 10 0 5 4 0.0 3.8
2023-11-01 6 5 0 11 7 10 0 11 6 11 10 0.0 7.1
2023-11-02 7 0 8 0 0 10 0 0 7 0 0 0.0 2.5
2023-11-03 8 0.0 #####

Total: 5 12 22 7 26 0 25 15 16 17 0.0 14.5

Notes:

6

Mortality 
(%)

8

5

10

6 7

8

4 7 9

2 854

Mean 
Young

Mortality 
(%)

Mean 
Young

Mortality 
(%)

Mean 
Young

4

101

6

3
REPLICATE

REPLICATE
1 2 3 5

53

3

9

Mortality 
(%)4 7

Mean 
Young

10

108

7

6

REPLICATE

1

1

2

9

9
REPLICATE

2

Reviewed/Changed By: C.D.
Date: 27/11/2023



Water Chemistry Data
BENCSHEET COPY

Sample Number : 8730-0032367
Sample Name : SP2-Discharge_EFF_20231024

Day 0 - 1 Day 1 - 2 Day 2 - 3 Day 3 - 4 Day 4 - 5 Day 5 - 6 Day 6 - 7
2023-10-26 2023-10-27 2023-10-28 2023-10-29 2023-10-30 2023-10-31 2023-11-01

Sub-sample 1 1 1 2 2 3 3
Temperature 25 24 24 24 24 24 24
DO 10.1 10.6 11.2 11.2 11.3 10.5 11.4
pH 7.9 8.0 8.0 8.0 7.9 8.0 7.9
Conductivity 748 752 788 797 797 811 748
Pre-aeration Time (min) ≤20 ≤20 ≤20 ≤20 ≤20 ≤20 ≤20
Analyst(s) : SP SO KK KK SO SO SO
Meter Number (Temp.) : A A A A A A A
Meter Number (pH) : A A A A A A A
Meter Number (Cond.) : A A A A A A A

'nm' = not measured

Analyst(s) Initial SP SP TC TC SP KP SP
Final SP TC KK SP KP MB TC

Control
Temperature Initial 25.0 25.0 25.0 24.0 24.0 24.0 24.0

Final 25.0 24.0 24.0 24.0 24.0 24.0 24.0
DO (mg/L) Initial 8.1 8.1 8.0 8.1 8.0 7.7 8.2

Final 7.1 7.0 5.4 6.9 6.6 6.5 6.7
pH Initial 8.3 8.2 8.2 8.4 8.3 8.4 8.3

Final 8.0 7.8 8.0 8.1 8.0 7.5 8.1
Conductivity Initial 418 414 427 436 431 445 411
Hardness Initial

0.137
Temperature Initial 25.0 25.0 25.0 24.0 25.0 24.0 25.0

Final 25.0 24.0 24.0 24.0 24.0 24.0 24.0
DO (mg/L) Initial 8.4 8.3 7.7 7.7 8.6 8.2 7.8

Final 7.1 7.0 5.4 7.1 6.5 6.4 6.7
pH Initial 8.3 8.4 8.2 8.3 8.5 8.4 8.4

Final 8.0 7.9 8.0 8.1 8.0 7.8 8.1
Conductivity Initial 406 414 436 443 438 448 414

0.41
Temperature Initial

Final
DO (mg/L) Initial

Final
pH Initial

Final
Conductivity Initial

1.23
Temperature Initial

Final
DO (mg/L) Initial

Final
pH Initial

Final
Conductivity Initial

3.7
Temperature Initial 25.0 26.0 24.0 24.0 25.0 24.0 25.0

Final 25.0 24.0 24.0 24.0 24.0 24.0 24.0
DO (mg/L) Initial 8.8 8.6 7.9 7.9 8.8 8.4 8.4

Final 6.8 6.1 5.7 6.9 6.7 6.7 6.5
pH Initial 8.4 8.3 8.3 8.4 8.5 8.6 8.5

Final 8.0 7.8 8.0 8.1 8.0 7.8 8.0
Conductivity Initial 405 428 458 457 455 463 430

11.11
Temperature Initial

Final
DO (mg/L) Initial

Final
pH Initial

Final
Conductivity Initial

33.33
Temperature Initial

Final
DO (mg/L) Initial

Final
pH Initial

Final
Conductivity Initial

100
Temperature Initial 25.0 25.0 24.0 24.0 24.0 24.0 25.0

Final 24.0 24.0 24.0 24.0 24.0 24.0 24.0
DO (mg/L) Initial 8.9 9.0 9.2 9.1 9.4 8.5 8.4

Final 7.7 7.3 6.2 7.2 6.7 6.6 6.6
pH Initial 8.2 8.0 8.0 8.1 8.1 8.3 8.2

Final 8.2 8.0 8.2 8.4 8.2 8.0 7.9
Conductivity Initial 747 758 792 801 808 804 751
Hardness Initial 342

NOTES :

CERIODAPHNIA DUBIA  WATER CHEMISTRY DATA

CERIODAPHNIA DUBIA  INITIAL CHEMISTRY

Reviewed/Changed By: C.D.
Date: 27/11/2023



                                                

 
 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 

*(previously called Pseudokirchneriella subcapitata) 

METHOD:  Environment Canada “Biological Test Method: Growth Inhibition Test Using a 

Freshwater Alga”, Second Edition, Environmental Protection Series, Ottawa, ON. Report EPS 

1/RM/25, March 2007.  Nautilus Test Method PS-GI-R1.14. 

 

Test Material 

 

Client Name/Location:   ALS Environmental, Thunder Bay, ON 

 

Sample #: 

 

8730-0032367 Sample Name: SP2 

Discharge_Eff_20231024  

Sample Method: 

 

Other Collected by: N/A 

Date/Time Collected: 

 

October 24, 2023; 

08:25 

Arrival Temp.: 14.4°C 

Date/Time Received: 

 

October 26, 2023; 

11:40 

Sample Description: Clear, Light Yellow 

Sample Point Description:    Other 

 

Sample Type: Water 

Transportation: 

 

Road/Air  

Storage: 

 

None 

Container: 

 

Polyethylene pails lined with polyethylene bags 

 

 

Test Organisms 

 

Species (Strain #): 

 

Raphidocelis subcapitata (CPCC # 37) 

Source: 

 

Nautilus Plant Culture Unit (from CPCC) 

Culture Temp.: 

 

24 ± 2 °C 

Test Culture Number: 

 

G4(l)a 

Culture Age at Test Start: 

 

7 days old 

Cell Density in the Microplate Wells at the Start of the Test:     10,340.91 cells/ml   
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 

*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032367 Sample Name: SP2 Discharge_Eff_20231024  

 

Test Conditions 

 

Date/Time Test Start: 

 

October 27, 2023; 

09:50 

T=0 Control pH: 7.5 

Date/Time Test End: 

 

October 30, 2023; 

08:30 – 10:45 

T=72 Control pH: 7.5 

Sample pH Before Dilution: 

 

7.8 pH Adjustment: None  

Test Duration: 

 

72 hours   

Mean Test Temperature (±Standard Deviation): 

 

25.1 (±0.1) °C 

Pre-Aeration of Sample: 

 

None  

Procedure for Sample 

Filtration: 

 

50-ml subsample filtered through preconditioned 0.45-

ųm pore diameter membrane 

Type and Source of Control/Dilution Water:  Millipore 

 

Type and Quantity of Chemicals Added to Control/Dilution Water:  None 

 

Metal Mining Effluent Nutrient Spike Used:  Yes 

 

Type and Quantity of 

Chemicals Added to Each 

Well as Nutrient Spike: 

Macronutrient 

NaNO3 

MgCl2 6H2O 

CaCl2 2H2O 

MgSO4 7H2O 

K2HPO4 

NaHCO3 

mg/l 

15.94  

6.25 

2.76 

9.19 

0.65 

9.38 

Micronutrient 

H3BO3 

MnCl2 4H2O 

ZnCl2 

CoCl2 6H2O 

CuCl2 2H2O 

Na2MoO4 2H2O 

FeCl3 6H2O 

Na2EDTA 2H2O 

ųg/l 

115.95 

259.76 

2.05 

0.89 

0.008 

4.54 

100 

46.9 
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 

*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032367 Sample Name: SP2 Discharge_Eff_20231024  

 

Test Conditions - continued 

 

Enumeration Technique: 

 

Neubauer Haemacytometer 

Test Vessel: 

 

96-Well U-bottomed Polystyrene Microplate 

Concentration of Test 

Solutions: 

 

90.91%; 30.30%; 10.10%; 3.37%; 1.12%; 0.374%; 0.125%; 

0.042%; 0.014%; 0.005%; control 

# Replicates/Concentration: 4 reps started; 3 reps counted of test solutions 

10 control reps started, 2 used for pH measurement 

 

Design if Specialized Procedure:                       Not applicable 

Method Deviations or Unusual Occurrences:   None 

 

 

Conditions for Test Validity 

 

Algal cells in the controls increase by a factor of >16 times: 

 

Acceptable (32.8 times) 

pH in controls did not vary by more than 1.5 units: 

 

Acceptable (0 units) 

C V for cell yields is < 20% within the control wells: 

 

Acceptable (14.9) 

No inhibitory trend detected across the control wells: 

 

Acceptable (no significant trend) 

Test Results 

 

Control 72-Hour Growth Data - Cell Yield1 (cells/ml) 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Mean CV2 

322,159 314,659 332,159 422,159 294,659 414,659 302,159 307,159 338,722 14.9 

 1 Cell yield = measured algal cell concentration - initial algal cell concentration 

 2 CV = Coefficient of Variation = (100 x standard deviation / mean) 
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 

*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032367 Sample Name: SP2 Discharge_Eff_20231024  

 

Test Results - continued 

 

Test Concentrations 72-Hour Growth Data - Cell Yield1 (cells/ml) 

REP Concentration 

  90.91% 30.30% 10.10% 3.37% 1.12% 

1 454,659 849,659 909,659 604,659 477,159 

2 444,659 964,659 732,159 537,159 424,659 

3 577,159 777,159 717,159 427,159 509,659 

Mean Cell Yield 492,159 863,826 786,326 522,992 470,492 

Coefficient Variation2 15 11 14 17 9 

REP Concentration 

  0.374% 0.125% 0.042% 0.014% 0.005% 

1 447,159 304,659       

2 599,659 349,659       

3 479,659 382,159       

Mean Cell Yield 508,826 345,492       

Coefficient Variation2 16 11       

 1      Cell yield = measured algal cell concentration - initial algal cell concentration  

 2      Coefficient of Variation = (100 x standard deviation / mean) 

Mean cell yield for concentrations with significant growth stimulation are shaded.  Growth stimulation is 

determined by statistical comparison with control cell yield by pairwise comparison using Dunnett’s Test. 

 

Statistical Analysis 

 

Statistic Result1 Method of Calculation 

IC25 (95% CI)2 for Cell Yield >90.91% Volume 

(Not applicable) 

Linear Interpolation (ICPIN) 

No nonlinear regression models fit 

Test for Trend in Controls No trend Mann-Kendall 

1 - Results relate only to the sample tested.  

2 - Empirical 95% Confidence Interval for the Bootstrap Estimate 
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 Nautilus Environmental Company Inc. 

Raphidocelis subcapitata*72-Hour Growth Inhibition Test 

*(previously called Pseudokirchneriella subcapitata) 

Sample #:  8730-0032367 Sample Name:  SP2 Discharge_Eff_20231024  

Method of Analysis 

 

IC25 and Pairwise Comparison: Tidepool Scientific Software. ©2000-2022. 

Comprehensive Environmental Toxicity Information 

System – CETIS v2.1.3.5. 

 

Mann-Kendall: “Selenastrum Trend Test 2” Excel Program by  

B. Zadlijk 

 

Weighting Techniques Applied to the Data:   None  

  

Outliers and Justification for Their Removal:   None 

Statistic Transformation of Data that Was Required:   None 

 

Reference Toxicant Results 

 

Reference test performed under same experimental conditions as test:       Yes 

Test Method Deviation:    None 

Reference Chemical: Phenol        P2316 Date Test Initiated: 13-Oct-2023 

Method of Analysis: ICPIN-Linear interpolation Algae Lot #: G2(l)a 

72-hour IC25 (95% Confidence Limits): 38.04 mg/L (31.27 mg/L; 44.85 mg/L) 

Historic Geometric Mean IC25: 54.01 mg/L (25.13 mg/L; 116.06 mg/L) 

(Historic Warning Limits) (± 2 Standard Deviations)  
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Client

Nautilus Environmental Company lnc.
Raphidocelrs subc apitata (aka Pseudokirchneriella subcapitata)

72-Hour Growth lnhibition Test
Summary Sheet

ftLS - Tltrwnob Sample #I'Y Sample Name

lnitials

lnitials

9P L l1s LL1 a-g.

q - Lol'\101,
ffigra6\216+

(times)

Conditions for Test Validitv

Cell increase for control is >16

CV among controls S 20

Result of Mann-Kendall test for trend

Test Oroanisms

Accepta of acceptabl

of accepta ble

of acceptable n0 lvurl

92:0
e

hq

Concentration of lnoculum Algae and Nutrient spi ke

Used (Circle one)

Algae only

Used: Yes/No (Circle one)

Cell density in the microplate wellsat the starl of the test

ttz 7sr (cells/mL

cells/mL)

Ioq,qo " \ (cells/mL)

)

a Date: l7 tl w

*O oate: -XB " )\ a3
Analysis Completed

Results Verified:

Acceptab

Y:\Masters\MASTERS BINDER\15. Raphidocelis subcapitata\Raphidocelis subcapitata Bioassay Summary Sheet R

'\&br*
2022.docx



L-OJItL

Sample Name:{ OWY,L

Collected By: IY

Arrival Temp,: (meter/probe) \ "c( q

Sample Description /'I r
Sample Type.
o Effluent o Chemical Other:

Storage. L

O <;oL2,g 6
Sample #

Client Name/Location s-

Collection Method 0yl,w
Date/TimeCottecied: l-t - lO. L, o1
Date/Time Received 2g . tD . Lg lleo
Collection Point Description OWW

&"U,Transportation
V

Nautilus Environmental Company lnc.
Rap h i d o c el is s u b c a p itata ( a ka p s e u d o ki rch n e ri e I t a s u b c ap itata)

7Z-Hour Growth lnh i bition Test
T terial

Notes

* For reference tesi, record pH
Notes:

of top concentration use for series dilutions.

Page 1 of 2

NS

ob NSOU

a

0
lJ

Raphidocelis subcapitata, U of W Clone # CpCC 3Z

Nautilus Plant Culture Unit (from CpCC), Test Culture # O.-

a_days old (must be 3 to 7 days old)

re, before its useknown-age cultuappearance or treatmeAny unusual
ircle onein test? Y

(Circle one)Axenic culture?

lnitial if Objective is Met
Species (clone #)

Source

Culture Age at Start of Test

Health Criteria

pH of well D6 ai T=O h ? pH of well D7 atT=72 h t.(
pH adjustment

AM <LUPM

End oDate / Time
Finished

AM f,I

t 9'sot Start "toDate / Time
Started

Procedure for sample Filtration: Through preconditioned 0.45 pm membrane

"61
sampleraw

filtrationr
ofH

afte
p

Nq Uott
2s , tf o.t

Da 2
PM l,tEAM 1.)

emp + Standard Deviation)Min max Temps for Days 0 to 3 (Mean T

1LJd

AM PM

Metal mining
NUT Loi #

Regular (For references and non-mining test)
NUT Lot # 

-

Type of nutrient spike
(Circle one)

% plate rotation (lnitial)

(lnitial)Liqhts ON

lf yes, describe further:

fYoCondensation

Growth

Were there any oth er method variations or deviations
from methods? Yes/
Anything unusual about the test? Y

Yeroblems encountered?

Yeremedial measures taken?
Y:\Masters\MASTERS BINDER\15. Raphiclocelis Subcapitata\Raphidocelis Subcapitata Test Bench Sheet R 1.0 :asfa,b"zozz ooc



Raphidocel
Nautilus Environmental Company lnc.

is s u b_ca p itata (a ka ps e u d o ki rc h n e ri el I a s u b ca p itata)
7Z-Hour Growth lnhibition Test

Pa 2 of2

L1
Sample Name: 20uoncbLLL+Sample #;

1oIIDate test started I r-L

F /r'.t) rAlgae Lot #

95%( )' 3q {3

9Q.ot

il6 01

Historic Geometric
Mean lC25

?Lte
Phenol

l0( tu -
l'ntwyc (-h o-

"Lrl L+ d

v0

14l,

I
t)

Reference Chemical
Batch #

Method of Analysis

72-hour lC25

)3I(e

2notilaucICaofhodetM

L^o
/'ud-/

/n,'llrl'14IhI

Grubbs' Test for Residual
Ouflier

Ulnitia

Multiple Compa
v

lnitial @

estn

Williams'

Resultl

>10,ql /, ((vt4)

No Outliers present

lf outliers pre centration/Rep:sen:, indicate Con

No growth stimul,ation in test. Analysis not com pleted

tionlastrmurowthonificantoelyticalstatisNo

nt growth stimulationally significa

\cL
ej

1(\Lo0

,

neotira

0

nt
01,

con

d7

qqo
I

Statistic
72-hour lC25
(95% C 1.;s

o/o vlv
ieldFor cell

72-hour lC25
(e5% c.l.)3

Yo vlv
For cell yield
ated without lersutlcucatf

Test for Outliers

Test for Statistically Significant
Growth Stimulation

1)Results relate only to the sample tested. o r
2) Tidepool Scientific Software O ZOOO_ZOdtCompreh
3) Empirical 95% Confidence lnterval 0 

-

Weighting techniques applied to the data?

Any outliers and justification for their removat?

2. l, !..Y
ensi'ie Environmental Toxicity lnformation System _ CETIS v.*6f

U
v*.@
Y

Y:\Masters\MASTERS BINDER\l 5. Raphiclocelis Subcapitata\Raph idocelis Subcapitata Test Bench Sheet R 1.0 J Doc



Nautilus Environmental Company fnc.
Rap h ido ce lis s ub cctp it ata (a k a P s e udo kir c h n e r i e lla s ub cap itcttu)

7?-Hour Growth Inhibition Test
Inoculum Pre aration

Sample Name L hth (($u,npt"Nurnber: E?Aoa* 24f Date rest Starr: 2V ro LL

0. i prl / 0.004 pl D

B
to

lo
t3

t4L

l6
USooD

114 1rcq qq td
A*

llt th r tl" hS

IL
t0
t0
rc

t4{
tL9
/lZ sD)

0.1 pl / 0.004 pl b
ZZ
L9

L5
23

q9

L,J (
Lgz tW

/30 ooD
?: 4o /G

gl*

2t
L9
'Lq

T9

qr

u+ -{
e27 s6

ft 0.1 pLl/ 0.004 pl b
a5n
o
5D

t4q

3e
LT

l6q
n tso
62 en ooo

( 9oo ooo
t: ?,{ 16,

2 Zoo oDD ttlts

X ?@ ooo Wln: D. ?.{ n,,

9t
9t
4fl
9t
Lg

t[+
8bw
69 so ooo

Cell count

I

2

3

4

5

Total cells

Cells/ pl *

Cells/ ml

Avg. cells/ rnl

Tirne / Initials

Comments/
calculations

0.1 pl / 0.004 pl0.1 prl / 0.004 prl0.1 1tl I 0.004 prlCell count

I

2

3

4

5

Total cells

Cells/ pl *

Cells/ ml

Avg. cells/ ml

Time / Initials

Comments/
calculations

* Cells/ul: count 4 otttside large squares (0. I ul). add, ntultiply by 2.5 OR coLrnt 5 inside small squares (0.004 ul), add, mLrltiply by 50 r
Y:\Masters\MASTERS BINDER\15. Raphidocelis subcapitata\Density for Algal lnoculum R1.0 lanu*U$&f:aoc



Nautilus Environmental Cornpany Inc.
Raphidocelis s ubcapitata (aka Ps uedokirchneriella s ubcapitata)

7?-Hour Growth Inhibition Test - Continued
7 Z-Hour Qua ntitative O bserv atio ns of Controls

Sample Name L D rld'l
- ?,oLl 0

It

Sarnple Number: flh- \OLL96+ Date Test Start: l} lo ,L3

I "fsc
eeo6Uoo6/Initials

5

EL36ts2{5lls3bt5Y4

313l('t1qt\\\o\t9;)

?t3oLt2S3ozr3[L12

732)t€L3tq1L(3t3Lt

welt# Dllw"tt + DJoWell# D,'}lWell # D8Well# D(wen # DLlWell# D3welt# DZ

Cell count per

0.1 pl or
0.004 pl

Controls are invalid if there is a trend detected by the Mann-Kendall testResult of Mann-Kendall test for trend: lno Yvt^ d

Controls are invalid if coefl-rcient of variation is > 20Coefficient of variation among controls : lq. q
Controls are invalid if cell increase is < 16Cell increase for controls : tL,tr

Y:\Masters\MASTERS BINDER\15. Raphidocelis subcapitata\GroMh lnhibition Test Bench Sheet Controls R1 .0 .tanuav'44@oc



Mann-Kendall Trend Test for Selenastrum capricornutum Growth Inhibtion Test

EPS Method 1/RM/25
Version 1.1, Nov. 2000
Pollutech EnviroQuatics

Instructions

Results:

Notes:

Sample #: "8730-0032367"
Client #: "8730-003

Date tested: "27.10.23

Enter control data below cells labelled D2..D5 and D8..D1 1.

The test of significance is completed immediately following data entry.

D2 D3 D4 D5 D8 D9 DlO Dll
322159 314659 332159 422t59 294659 4t4659 302t59 307t59

There is no significant trend.

The test is a two-sided alternative using a nominal alpha value of 0.05%.
Due to the discrete nature of the test statistic, the true alpha value is 0.0620/o.

.a?/r1 o



Page of

Raphidocelis subcapituta (aku Pse udo kirchneriella s ubcapitata)
Growth Inhibition Test 72-Hour uantitative Observations of Test Concentrations

Sample Name PL fu'sth Sarnple Number: tlUAtgt 467 out"Tesr starr: 2?,p.L3
1,o'ls t oL

Average Cell Yield
(lStandard Deviation)

0,1 t tg ({ 71182,
Coefficient of Variation of
Cell Yield

tq
Average % Inhibition (-ve
number: enhancement)

- uq 2_q1

U

Well#well# FL
5+

36

5E
o6

6

well# CL
q-\)

9T
h+

(Ll

6

well# B?

5t
qh

Ltl

,q

w

Theoretical Test Concentration: IOJ 00 / . ill Actual Tesr Concenrration: ?0. 9t ' 
I , dl

Cell count per
0.1 ul or 0.004 ul

I

2

J

4

5

Initials

Average Cell Yield
(+Standard Deviation)

6\ 816 (1 ot\ q\,1

Coefficient of Variation of
Cell Yield

tl
Average % Inhibition (-ve
number: enhancernent)

- tqq aL{

o

Well#Well# Tt
6?

L

c

well# C9

llY

fr

6

Y"114 lb\
yt

0q

3

t

6

Theoretical Test Concentration: \L. \\' l" ,llt Actual Test Concentration: ZrC. Ur9'/

or 0.0040.1

Cell count per

2

3

4

5

Initials

Average Cell Yield
(+Standard Deviation)

1M1,7e (t to-Vo

Coefficient of Variation of
Cell Yield

tLl

Average % Inhibition (-ve
number = enhancement)

- l\L lh(
&

Well#Well#

(6

+L
1+

e

well# Ct'f

6T

6

o?

+

v

Well # t:l

q
Y1

los

6

Theoretical Test Concen tr ation: I lt'l ull ActualTestConcentration: l0 (Ol'/" "lz

or 0.0040.1

Cell count per

2

3

4

5

Initials

Y:\Masters\MASTERS BINDER\l5, Raphidocelis subcapitata\crowth tnhibition Test Bench Sheet Februa ry Z0Z1
6i,f+..



Page of

Ruphidocelis s ubcapituta (aku Ps e udo kirchneriells s ubcapitata)
Growth Inhibi tion Test 72-Hour antitative Observations of Test Concentrations

Sample Name: PL fu'stl,t Sarnple Number: ffiZ|AtLt Ut Date Test Start: 2? , P, L3
1,oX+ 0

Y:\Masters\MASTERS BINDER\15. Raphidocelis subcapitata\Growth tnhibition Test Bench sheet Februa ry 2e214-i-,#fl""

Average Cell Yield
(tStandard Deviation)

6tt o(Qt, ( t f\qL,)
Coefficient of Variation of
CellYield

t7
verage % Inhibition (-ve

number: enhancement)

A

\n-q
()

Well#Well# (<
Lft

96

5t
t',E

0

Well# C\
111

5q
6t
qT

w

werl+ 6(
L6

5t
((

rq

U

Theoretical Test Concentration: \ Tq'l rl.' Actual Test Concenrration: 9. A6?'1. n l,

0

Cell count per
1 pl or 0.004 ril

I

2

J

4

5

Initials

Average Cellyielcl
(*Standard Deviatio

i,znqqL (tq

ent of Variation of

9

Coeffici
Cell Yield

= enhancernent

-L8.qrL

Average ve

)

(Inhibition%
berLlmn

U

Well#Well#

5f
5t)
ql

wetl# C 6

g

QS

fu

weu # be

L1

5L
q

6,

Theoretical Test Concentration: I L l( l , ,.r lt ActualTest Concentration: I lLl'1, //

or 0.0040.1

Cell count per

I

2

3

4

5

Initials

Average Cell Yield
(+Standard Deviation)

eD,(yt6(t tog
Coefficient
Cell Yield

of Variation of

tt

enhancement)-e L(l
ve(bitionInhi%

erb

verageA
num

a

Well #WeIt * ?T

\

9f
53

(t

werr # C?

7t
e5

5b

L1-

6

w"11# w
4r-

53

E

o

0 q(L t, t(t 0. uTl /, "tz
Actual Test Concentration:

Theoretical Test Concentration:

or 0.0040.i
Cell count per

1

?

3

4

5

Initials



Raphidocelis s ubcupitatu (aku Ps e udo kirchneriella s ubcapitata)
Growth Inhibition Tes t7?-Hour Quantitative Observations of Test Concentrations

Sample Number': ffib&tgt Ul

Page of

Date Test Start: 9? , p, L3Sample Name PL fu'srl,t
- 1,o,1+ toz

Y:\Masters\MASTERS BINDER\15' Raphidocelis subcapitata\Growth lnhibition Test Bench sheet Februa ry 2a216\#fl""

Average Cell Yield
(+Standard Deviation)

z,qSqqt (r 3(q8'
Coefficient of Variation of
Cell Yield

Ir

Average % Inhibition (-ve
number: enhancement)

- I ?99

a

Well #well# F8
, kL\q

'Loqt
" 44\t
tp

e

Well# c6

Ts
9q
q

qy

6

weu* lbn

LL
O)

,14

)o

t3

Theoretical Test concentration: 0 . {?r} "1, 

", lt Actual rest concentration: vlu
,/

D
Cell count per

0.1 pl or 0.004 pl

I

2

3

4

5

Initials

Average Cell yield
(*Standald Deviation)

oefficient of Variation ofC

CellYield

Average % Inhibition (-ve
number: enhancement)

Well#Well#Well#Well #

Actual Test ConcentrationTheoretical Test Concentration ;

or 0.0040.1

Cell count per

)

3

4

5

initials

Average Cell yield
(lStandard Deviation)

ent of Variation ofCoeffici
Cell Yield

verage % Inhibition (-ve
number = enhancement)

A

Well #Well#Well#Well#

Actual Test Concentration
Theoretical Test Concentration

or 0.0040.1

Cell count per

?

3

4

5

initials



#

1 1 3750
20

2275
I 0340.9091

Date test start

1 0.1 01

enter control data % inhibition summary
D2 D3 D4 D5 D8 Dg D10 D11 Concentrati,Average % inhibition

34 31 36 49 31 52 28 23 o.oo5
2g.o 36.0 28.0 30.0 25.0 28.0 30.0 31.0 0.014
35 32.0 4o.O 44.0 41.0 47.O 31.0 31.0 ./ 0.042

35.0 31.0 33.0 50.0 25.0 43.0 36.0 42.0 v ot25 -1.999
total cells 133 130 137 173 122 170 125 127 0.374 -50.219
cells/ul 332.5 325 342.5 432.5 305 425 312.5 317.5 L122 -38.902
cells/ml 332500 325000 342500 432500 305000 425000 312500 317500 3.367 -54.402

10.101 -132.145
322159 314659 332159 422159 294659 414659 302159 307159 30.303 -155.025

Mean cell yield for the control = Rc Standard deviation coefficient of variation 90.910 -45.299
Rc 338722 ,/ SD 50567.0965 CV 14.928808 Must be s20

data
nominal conc 100.000 3.704

concentration
Concentration of innocculum (cells/ml)
Volume of algae addition (uL)

Cells added to each test well
Cells/ml in well at T=0

cells/ul
cells/ml
Cell yield = measured concentration - initial algal cell

454659 444659 5771
492159
73782

Use last count algae/nutrient mixture or algae only
Algae/nutrient mixture = 20uL, algae only 1oul
Cell yield (must be >16 times 9-controls)= 32.755495 w/

33.333
30.303

1.235
1.122

B6 c6 F6

41.0
56.0
4a.0

JO

37.0
43.0
58.0

58
50.0
41.0
59.0

849659
863826

94549
11

964659 777159
Mean Yield
STD Yield
CV Yield

Io( 1.122% -38.902|ot 3.367% -54.402lot 10j01% -132.145for 30.30301 -155.025-45.299for 90.910%'
% inhi

477159
470492

42890
I

424659 509659604659
522992

89594
17

537159 427159909659
786326
107073

14

732159 717159

208
520

520000

174
435

435000

I OA

487.5
487500

246
615

50006'r

175
437.5

437500

219
547.5

547500

368
920

920000

291
727.5

727500

297
742.5

742500

186
465

465000

182
455

455000

2351 344 3eo
587.s1 860 975

587500t 860000 975000
787.5

747500

ol
59,0
66.0
59.0

C5 F5
49 48

55.0 36.0
68.0 51.0
47.O 40.0

r'

B5
91

85.0
89.0
03.0

67
69.0
90.0
v1.0

68
72.0

F4

77.0
74.0

82
5'l 

'

49.0
42.O

44.0

C2
50

37.0
47,0
48.0

B3
89

90.0
84.0
81.0

114
104"0
88.0
84.0

74.0
72.O

81.0

oo
F3

fo( 1j22yo 38.902Iot 3.367% 54.402lor 10.1O1o/, 132 '145for 30.30301 155.025
Average o/o stimulation

lfor 90.910%, 45.299

;.\r' - Ll \\ 2:4

P:\Data\Tox Data Calcs\PS tests\2023\8730-003\8730-0032367Sheet1



0

-20

.9-40
=o

I-eo;
91oo
o
Z120
oo
b140d
-160

-180

Log Concentration

0.412

457.5
457500

447159
508826
80325

to

0.1 37 0.046
0.042 0.014 0.005

811
t6

56.0
50.0
62.A

244
610

61 0000

599659 479659

for 0.374% -50.219

d

for 0-005o/o 103.053lot OO14oA 103 O53lroro.otz"t 1o3.os3lor 0.125o/o '1 .999

-1 0341
-10341

0
0

-10341 -10341-1 0341
-1 0341

0
0

-10341 -10341304659 349659 3821
345492

3891 8
11

-10341 -10341 -10341
-1 0341

0
U

0
0
0

0
0
0

0
0
0

0
0
0

0

0
0

126
315

31 5000

144
JOU

360000

157t
3e2 5l

3e25o0l

0
0
0

0
0
0

0

0

0

F10c10810F8 IB9
351

41.01
38.01

43oV

c8

for 0.005% -103 053for 0.0140/o -'103.053fo(0.042% -103.053fot OjzsYa 1.999lot 0.37404 50.219

P:\Data\Tox Data Calcs\PS tests\2023\8730-003\8730-00323675heet1



                                                

 
 Nautilus Environmental Company Inc. 

Certificate of Analysis 

CHRONIC TOXICITY BIOASSAY REPORT 

Lemna minor 7-Day Growth Inhibition Test 

CLIENT: 

ALS Environmental, 1081 Barton Street, Thunder Bay, ON P7B 5N3 

TEST RESULTS: 

Sample 

 Name 

Sample 

Number 

Date  

Collected 

 

Date 

Received 

 

Date 

Tested 

 

Frond Number 

7-day IC25 % Volume1 

(95% Confidence Limits) 

Dry weight 

7-day IC25 % Volume1 

(95% Confidence Limits) 

Method 

Deviations 

SP2 

Discharge_Eff_ 

20231024  

8730-0032367 October 24, 

2023 

October 26, 

2023 

October 26, 

2023 

>97% Volume 

(Not applicable) 

>97% Volume 

(Not applicable) 

No 

1. Results relate only to the sample tested. 

2. Highest concentration tested, based on test method 

TEST PROTOCOLS: 

 

Environment Canada, “Biological Test Method: Test for Measuring the Inhibition of Growth Using the Freshwater Macrophyte, Lemna 

minor”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/37, Second Edition, January 2007. (Nautilus Test 

Method LM-GI-R5.14) 

REFERENCE/HEALTH DATA: 

 

Reference test conducted under the same experimental conditions with same species, clone, and test medium as test:  Yes 

Test Method Deviations:  None 

Lemna minor 

Date Reference Test Initiated:        13-Oct-2023 Reference Chemical: KCl 

Frond Increase IC25: 2.87 g/L 95% Confidence Limits: 2.41; 3.29 g/L 

Historic Geometric Mean IC25: 2.29 g/L Historic Warning Limits (± 2 Standard Deviations): 1.42; 3.68 g/L 

TEST-SPECIFIC INFORMATION: 

 

 

 

 

 

 

 

 

TEST RESULTS APPROVED BY: 

 

   

Date: November 28, 2023  Carol D’Andrea 

Laboratory Supervisor 

 

Type and Quantity of Chemicals 

Added to Control/Dilution 

Water and to Test Sample 

Before Start of Test: 

Substance 

NaNO3 

NaHCO3 

K2HPO4 

KCl 

 

mg/l 

255  

150 

10.4 

10.1 

 

Substance 

CaCl2 2H2O 

MgCl2 6H2O 

FeCl3 6H2O 

MgSO4 7H2O 

mg/l  

44.1 

121.7 

1.6 

147 

Substance 

H3BO3 

Na2MoO4 

2H2O 

ZnCl2 

CoCl2 6H2O 

CuCl2 2H2O 

mg/l 

1.86 

0.0726 

0.00003 

0.00001 

0.00001 

Test Vessel Size, Shape, Material:                  300-ml cylindrical glass tumblers 

Design and Description if Specialized Procedure:                None 



Nautilus Environmental Company lnc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet Page 1 of 3

Test Material

Sample Name: ( - eF+ l,,tLslc
Collected By: N //l

r(h

Arrival Temperature (meter/probe): lln,\ "C ( L1t )

Sample Description t/xfl-l , |n'w, )' ryf/,loo
Sample Type
n Effluent I Chemical k'Other:

Utl

Storage: N /hLrai-

1"9 ll: h o

kLS- lhuhoUz h'Y TI 2L tto q[* oo tClient Name/Locatlon

LbD 1])
oWruCollection Method

Sample #:

Date/Time Collected: L4. tol t9 I . tS
Date/TimeReceived: L6 | 1o

Collection Point Description: ,Jl/lM
Transportation U

Test O anrsms

Health Criteria

Test Gonditions and Procedures

Any problems encountered? Yes / 1@

Any remedial measures taken? Yes / fuD

Y:\Masters\MASTERS BINDER\14. Lemna minoAlemna minor Test Bench Sheet nl.O Lanuary\fuflbc

o
(t
e
l7)

e
11

a

Lemna minor L. (8434)

Nautilus Plant Culture Unit (from CPCC, # 490)

I days old, acclimated Lb hours in fresh test solution
(mAPHA)

Modified Hoagland's E+ medium, Lot # rh h ?,90r
sual appearance or treatment olff,"r, culture before useAny unu

in test?

if,6$lruoAxenic culture?
Health test fronds increase > 8-fold\h/Z
4
-?
5)

start
9o

each hepJth test
n HT 2, eL in HT 3 at finish

days
tnfronds at

in HT 1,

lnitial if Objective is Met

Species (clone #)

Source

Culture Age at Start of Test

Culture Medium

Date / Time Tgst End: UZ , I L Lt lD. 9f
Finished By: ()

,lf yes, was sample filtered though -1pm fiber filter: Y / N

pH Adjustment: hOW

Number of Reps. ("

lf yes, describe further:

Randomization Template: ( ,

14 h^

isual inspection)Alagae Present: Yes

Static Renewal circleren

Date / Time Te
Started er6/

st Start: /b .lO -'t''9 1"1:'9\)

Test c
Pre-Aeration oT5ample: Time: Z,O minutes,
Method: Filtered air is dispensed throuqh airline tubing and a glass pipette

bubbles / minute,Rate: I Uv

Type and Source of Control / Dilution Water: repared with deionized municipalwater) or
Receiving water (filtered throuqh - 0.2 um, control) (circle one)
sam pre on r"r:i", 

B, 
r,r?,,,rE,;n;trernro be)

Test Volume and Depthi lgO /"t'
Were there any other method variatiohs ol.r.\
deviations from methods? Yes / No/
Anything unusual about the test? Yes / tt\O



Nautilus Environmental Company lnc.
Lemna minorT Growth lnhibition Test Bench Sheet Pa 2of3

Day 7

2S
2L

L?.

LL
6/
14q

Day 6

,K
LL
LL

Lb

tl
t4\

2s
Day 5

7L

LL
LL

w
Qu

Day 4

a_s

LS
L5
L\

6/
Ul\

Day 3

L5
L6
2b
2a
fC

'11

Day 2

2-5

2_6

26
L6

1C
5L

Day 1

-l?dl/)
qa
AC
NG
CG
an
,)a.-

Day O

7{
L{
L\
(-<

.U

5t-

Temp. Range
25t2oC
Control

Low

Medium

High

lnitials

meter/probe

Mean Test Temperature (average of 24h high / low temperatures) E"\f o l
oc

samPre Name: t?rSr?;Jffd4fo - 1t -sampre # f|nfrg L\67

Test Variables, Observations, and Measurements
Dai Tem res of a re resentative H h Medium Low and Control Test Vessel

Measurements of in Re resentative Hi Medium Low and Control Test Vessels at Test Start & End

Conductivity Reading of Representative Test Concentrations and Control Test Vessel at Test Start -
Corrected To 25oC. For Reference Test On

Measurement of t at Least Once Duri the Test

Any changes in appearance of test solution during preparation or during the test No
lf yes, describe further: W
Reference Data

7

'\',t'

q lL,

pH meter/probe

pH meter/probe
h,

lnitials

lnitials
(n

U

0 ,'L

H!gh

High
D, q

Medium
U.L

Medium
LI

Low
\

Low
1.\
Y,L

Control

Control

Day 0

Day 7

Conductivity
meter/probe

lnitialsglLglLg/Lg/Ls/LControlDay 0

(pmohs)

Not Acceptable (circle one)

Date (day of Test): Jl . to. aL

lnitials: 6
Mean Light Measurement: 5ZZ-o

able

539 DWLoo?50

Photoperiod: Continuous Lumination

Acceptable Light Fluence Range: 4000 to 5600 lux

Light Measurement: 5 points (light metre #)

x15o/o Variation of Mean: q \t- m!

Historic 95% C.l
(g/L)

l t4L', 9. ((
Historic lC25

1s/L)

11.),

rond lncrease

95% C.t
(s/L)

I tnl. ) L\

or Dry Weights (circle one)

lc25
(s/L)

rttr

Reference
Date

$\S
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Nautilus Environmental Company lnc.
Lemna minorT-Day Growth lnhibition Test Bench Sheet

u

Yes /

Yes /

Paqe 3 of 3

Valid Criterion:

Test Results Summ

Mean % Stimulation for D We ht of Fronds in Each Treatment

SD = Standard Deviation, CV = Coefficient of Variation
*= concentrations with significant

growth by pairu,uise comparison

Stimulation calculation completed

Test End ints and Calculations:

1) Results relate only to the sample tested. q,

2) Tidepool Scientific Softwa re. 02000,20 t -fr Com p rehensive
3) Empiricalg5% Confidence lnterval W
l) Outliers detected using Grubbs'Test for Residual Ouflier

Weighting techniques applied to the data?

Any outliers and justification for their removal?

cated by *. Growth stimulation is determined by statistical comparison with control
Wlliams' Multiple Comparison Test.

Not applicable (no stimulation)(Circle one)

Ua )

EnvironmentalToxicitylnformationSystemCfffSv+*=p ./
2 .t .1..\

l:_..
Y:\Masters\MASTERS BINDER\14. Lemna minor\Lemna minor Test Bench Sheet nAq/qOilaV 2022.doc

Mean Number of Fronds (Must be >48
for test to be valid)

69 o7LDt 
6o

B6t
Number of Fronds in Control Vessels
(do not subtract 6 startinq fronds)

)e
The mean number of
fronds in the controls must
have increased to >Stimes
original number.
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_29. 
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q\+

0. tl
I Weiq
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0 09Y

0 09\

-0.ko
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-9-lt'

umber and Appearance of Fronds in Each Vessel at Day O

2 plants, 3 fronds each in each vessel, dark green and heal
lnitialsN

thy
Number and Appearance of Fronds in Each Vessel al Day 7 See Observation Sheets

Mean (SD) of increase in frond number in control at test end, CV 69o 6 X) roX
Mean % Stim ulation of Fronds Number in Each Treatment:

vlv

Mean o/o

Stimulation

Stimulation

o/o

Dunn

Method of Calculation2

/4r Lt/ilA-l I

I L( I fY / ,k'wal A- ttttz y"

Resultsl

ql t. (rlth

Statistic
Frond lncrease

lc25 (95% C.r.)3

tc25 (95% C.t.)3
lf calculated without outliera

lc25 (95% C.r.)3

lf calculated without outliera
rc25 (e5% c.t.)



Lemna minorDa ' Observations
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o
(gGroMh Stimulation (Hormesis) at this concentration? Fronds: yES /

hts: YES /

Growth Stimulation (Hormesis) at this concentratio
N/k

n? Fronds: YES / NO
Weights: YES / NO

__Wyo.Other
Observations

Other
Observations

{\{Loss of
BuoyancyvYYLoss of

Buoyancy

kxX\Rnnf
DestructionY\XYR00r

Destruction

\kX
Golony

Destruction
(single fronds)

xkk\<
Colony

Destruction
(single fronds)

XKr(swollen
appearance)

X)(kv(humped or
swollen

aooearance)

GibbosityGibhosity
)h"a/L')lnafu-w,j/u")t "a/Lt

Abnorn'lally
sized frondsYYVVAbnormally

sized fronds

VVVkYellow frondsVXkYellow fronds

TxYY
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

kkk
Necrosis

(localized dead tissue
on fronds, which
appears brown or

white)

YXYKChlorosis
(loss of pigment)

YXYYGhlorosis
(loss of pigment)

#s1t63+6Number of7L6c6r76Number of

Rep 4Rep 3Rep 2Rep 1ObservationsRep 4Rep 3Rep 2Rep 1Observations

ObservationsConcentration: r/ObservationsConcentration:
Date EndedSite: S{/ l-
Date Startedh

LEGEND: X-not present {- affects < 25oh of plants V{- affects 25-50% of plants {!! - affects > 50% of plants
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Sample name

Frond Data
Conc (real o/o vlv)

Total lncrease
Mean lncrease
SD Increase
CV Increase

% Stimulation

Weisht data
Conc (real%vlv)
Final Weight (g)

Pan + Plant

lnitial Weight (g)

Pan Only

Plant Only (mg)

Mean Dry Weight
SD Dry Weight
CV Dry Weight

iisPeiiiDilsdharge Eff Date started tiUditrltigi2.g;.,il

Number of fronds per rep at test start
2 plants, 3 fronds each =

Control
0.097 0.29 0.97

295 273 277 217 216
Fronds

Control
0

9.17
7.77
6.34
8.07

7.837
1.2

14.9

7.590
0.7
9.8

8.1 00
1.3

16.4

7.755
1.2

15.6

7.912
1.8

22.9

8.383
0.6
7.2

6.935
1.3

18.7

7j32
0.8

10.6

sa m pl e #l8#.3.fi.tfib#2367
Validity Criterion: Average of Fronds in Controls
, ,, ,,,,,6S,.0,(must be 248)

For Data Transfer to CETIS
31 97

/

97

c^9 '7-3 )\ Z3
-3.16 3.35 -1.05 0.96 6.95 -1'1.52 -9.00

-23.81-23.410.40-1.1 97 _544.37-0.40

192
48.0

0.8
1.7

193
48.3

4.0
8.4

253
63.3

3.3
5.2

249
62.3
6.0
9.7

271
67.8

9.3
13.7

263
65.8

6.5
9.9

251
62.8
5.9
9.4

252
63.0

6.8
10.8

48
48
49
47

50
46
53
44

59

67
63
64

65
68
54
62

75
57
63
76

72
65
69
57

70
57
65
59

70
62
54
66

0.84086
0.85309
0.85209
0.84559

48 0.84828
48 0.86112
49 0.85888
47 0.85188

0.84226
0.84794
0.84417
0.84936

50
46
53
44

0.84958
0.85577
0.85175
0.85437

0.84241
0.83966
0.84322
0.84100

59
67
63
64

0.85049
0.84894
0.85119
0.84920

0.85284
0.85178
0.84517
0.83808

65
68
54
62

0.86062
0.86221
0.85132
0.84537

75
57
63
76

0.84292
0.85051
0.85048
0.85265

0.85215
0.85758
0.85700
0.86085

72 0.86192
65 0.86102
69 0.85852
57 0.84234

0.85222
0.85327
0.85008
0.83583

70 0.84975
57 0.85718
65 0.85508
59 0.85200

0.84177
0.84919
0.84717
0.84552

70 0.83957
62 0.86115
54 0.85789
66 0.85996

0.83040
0.85338
0.85155
0.85189

7.42
8.03
6.79
6.29

, 0,.8a086

::0].85309
,, 0,85209

'.0..E45597.32
7.83
7.58
5.01

8.08
9.28
7.97
8.20

,,,0,8.5284
,,,0,8517.8.

::,0,i8451,7
,, 0'.8.3,8.0.8.

7.78
10.43
6.15
7.29

9.23
7.07
6.52
8.20

7.98
7.99
7.91
6.48

.0.,861.:1.2

.0.,84828

0,;851,88

% Stimulation
Y:\\Tox Data Calcs\Controlled Spreadsheet Templates\Lemna minor template R1.1 July 2016
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3TY2311633

:: LaboratoryClient New Gold Inc. (Rainy River) ALS Environmental - Thunder Bay

: :Contact Garnet.Cornell@newgold.com Garnet Cornell Christine ParadisAccount Manager

:: AddressAddress 24 Marr Rd. 

Barwick ON Canada P0W 1A0 

1081 Barton Street 

Thunder Bay ON Canada P7B 5N3

:Telephone 807 234 8170 :Telephone +1 807 623 6463

:Project Sublethal Toxicity Date Samples Received : 07-Nov-2023 10:05

:PO 4700002620 Date Analysis Commenced : 07-Nov-2023

:C-O-C number ---- Issue Date : 02-Jan-2024 16:00

Sampler : ----

Site : ----

Quote number : New Gold  Rainy River Project - Picka Project

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Cassandra Grzelewski Account Manager External Subcontracting, Calgary, Alberta

Cassandra Grzelewski Team Leader - Inorganics Administration, Thunder Bay, Ontario



2 of 3:Page

Work Order :

:Client

TY2311633

Sublethal Toxicity:Project

New Gold Inc. (Rainy River)

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

- no units

°C degrees celsius

mg milligrams

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.



3 of 3:Page

Work Order :

:Client

TY2311633

Sublethal Toxicity:Project

New Gold Inc. (Rainy River)

Analytical Results

------------EDL2_EFF_2023

1106

EFF

EDL1_EFF_2023

1106

EFF

Client sample IDSub-Matrix: Water (MISA)

 (Matrix: Water)

------------06-Nov-2023 

09:10

06-Nov-2023 

07:55

Client sampling date / time

------------------------TY2311633-002TY2311633-001UnitLORCAS NumberAnalyte Method/Lab

Result Result ---- ---- ----

Field Tests

8.22 ----mg/L0.01---- --------9.48EF001/TYOxygen, dissolved, field
                         

7.53 ----pH units0.10---- --------7.66EF001/TYpH, field
                         

4.15 ----°C0.10---- --------5.28EF001/TYTemperature, field
                         

Bioassays

---- ----------Ceriodaphnia dubia, LC50 --------see attachedCER-LC50-7d/

2F

                         

See 

attached

------n/a --------See attachedFAT-LC50-7d/

2F

Fathead minnow, biomass
                         

See 

attached

------n/a --------See attachedFAT-LC50-7d/

2F

Fathead minnow, survival
                         

see attached ------n/a --------see attachedALG-SCR-72h

/2F

Green algae, growth
                         

see attached ----mg-n/a --------see attachedLEM-SCR-7d/

2F

Lemna minor, dry weight
                         

---- ------n/a --------see attachedCER-LC50-7d/

2F

Ceriodaphnia dubia ICp
                         

see attached ------n/a --------see attachedLEM-SCR-7d/

2F

Lemna minor, frond count
                         

Please refer to the General Comments section for an explanation of any result qualifiers detected.

Please refer to the Accreditation section for an explanation of analyte accreditations.



 

 
10823 27 Street SE, Calgary, AB T2Z 3V9 

 

 

 

Toxicity Test Results 

TY2311633-001 EDL1_EFF_20231106 
 and 

TY2311633-002 EDL2_EFF_20231106 
 

Final Report 
 

December 22, 2023 

 
 
 
 
 

Submitted to: ALS Environmental – Thunder Bay 
Thunder Bay, Ontario 



    
 

 
Reference: 2324-0709 Nautilus Environmental Company Inc. i 
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SUMMARY 

Sample and Test Type Information 

Sample ID (Internal ID) 
TY2311633-001 
EDL1_EFF_20231106  

(2324-0709-01) 

TY2311633-002 
EDL2_EFF_20231106  

(2324-0709-02) 

Sample collection date November 6, 2023 November 6, 2023 

Sample receipt date November 8 and 9, 2023 November 8 and 9, 2023 

Sample receipt temperature 11.9/15.8°C 12.2/15.7°C 

Test types 

72-h Pseudokirchneriella subcapitata growth inhibition  

5 – 8 day Ceriodaphnia dubia survival and reproduction 

7-d Pimephales promelas survival and biomass  

7-d Lemna minor growth inhibition 

 

Summary of Results 

Endpoint  

% v/v (95% CL) 
TY2311633-001 

EDL1_EFF_20231106 
TY2311633-002 

EDL2_EFF_20231106 
P. subcapitata    

Cell Yield IC25 >91 >91 

C. dubia    

Survival LC50 - >100  

Reproduction IC25 - 2.1 (<1.6 - NA) 

P. promelas    

Survival LC50 >100 >100 

Biomass IC25 >100 >100 

L. minor    

Frond Number IC25 7.2 (3.8-12.7) 6.9 (3.3 - 13.1) 

Dry Weight IC25 >97  >97  

LC = Lethal Concentration, IC = Inhibition Concentration, CL = Confidence Limit, NA = Not Available



 
 

 
Reference: 2324-0709 Nautilus Environmental Company Inc. 1 

1.0 INTRODUCTION 
 
Nautilus Environmental Company Inc. conducted toxicity tests for ALS Environmental – Thunder 
Bay. Samples TY2311633-001 EDL1_EFF_20231106 and TY2311633-002 EDL2_EFF_20231106 were 
collected on November 6, 2023, and delivered to the Nautilus Environmental laboratory in Calgary, 
AB on November 8, 2023, and November 9, 2023.  The samples were transported in six 10-L plastic 
containers and were received at a temperature of 11.9 and 12.2°C, respectively. Testing was 
initiated on November 8, and 9, 2023, for all species. Due to a technical error, the C. dubia test for 
sample TY2311633-001 EDL1_EFF_20231106 was deemed invalid and the client was notified. The 
samples were stored in the dark at 4 ± 2°C prior to testing. The following toxicity tests were 
performed on the samples: 
 
• 72-h Pseudokirchneriella subcapitata growth inhibition  
• Ceriodaphnia dubia survival and reproduction 
• 7-d Pimephales promelas survival and biomass 
• 7-d Lemna minor growth inhibition 
 
This report describes the results of these toxicity tests. Copies of raw laboratory data sheets and 
statistical analyses for each test species are provided in Appendices A to D. The chain-of-custody 
form is provided in Appendix E. 
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2.0 METHODS 
 
Methods for the toxicity tests are summarized in Tables 1 to 4. Testing was conducted according 
to procedures described by the Environment Canada protocols (2007a, 2007b, 2011, 2007c). 
Statistical analyses for all tests were performed using CETIS (Tidepool Scientific Software, version 
2.1.5.5).  

Table 1. Summary of test conditions: Pseudokirchneriella subcapitata growth 
inhibition test. 

Test species Pseudokirchneriella subcapitata, strain UTCC# 37 

Organism source In-house axenic culture, obtained from Canadian 
Phycological Culture Center 

Organism age 3-to 7-day old culture in logarithmic growth phase 
Test type Static 
Test duration 72 hours 
Test vessel Microplate 
Test volume 220 µL 
Test solution depth 11 mm  

Test concentrations 10 concentrations, at least 6 enumerated, plus laboratory 
control 

Test replicates 5 per treatment, at least 3 enumerated; 8 for control 
Number of organisms 10,000 +/- 1000 cells/mL 

Control/dilution water 85% deionized water; 15% City of Calgary dechlorinated tap 
water supplemented with nutrients 

Test solution renewal None 
Test temperature 24 ± 2°C 
Feeding None 
Light intensity 3600 to 4400 lux 
Photoperiod 24 hours light 
Aeration  None 

Test measurements pH of 91% and control at test initiation and test completion; 
light levels and temperature measured daily 

Test protocol Environment Canada (2007), EPS 1/RM/25 
Statistical software CETIS version 2.1.5.5 
Test endpoints Algal cell growth inhibition  

Test acceptability criteria for controls >16-fold increase in number of algal cells; CV ≤ 20%; no 
trend when analyzed using Mann-Kendall test 

Reference toxicant  Zinc (added as ZnSO4) 
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Table 2.  Summary of test conditions: Ceriodaphnia dubia survival and reproduction 
test. 

Test species Ceriodaphnia dubia 
Organism source In-house culture  
Organism age <24 hour old neonates, produced within a 12-hour window 
Test type Static-renewal 
Test duration 5 – 8 days 
Test vessel 16 x 135 mm glass test tube  
Test volume 15 mL 
Test solution depth 10 cm 
Test concentrations Seven concentrations, plus laboratory control 
Test replicates 10 per treatment 

Number of organisms 1 per replicate 

Control/dilution water 20% Perrier water and 80% deionized water supplemented 
with vitamin B12 (2µg/L) and Na2SeO4 (5µg Se/L) 

Test solution renewal Daily (100% renewal) 

Test temperature 25 ± 1°C 
Feeding Daily with Pseudokirchneriella subcapitata and YCT  
Light intensity 100 to 600 lux at water surface 
Photoperiod 16 hours light/8 hours dark 
Aeration  None 

Test measurements 
pH, conductivity, dissolved oxygen and temperature 
measured daily; evaluated for survival and reproduction 
daily 

Test protocol Environment Canada (2007), EPS 1/RM/21 
Statistical software CETIS version 2.1.5.5 
Test endpoints Survival and reproduction  

Test acceptability criteria for controls 
≥80% survival; ≥15 young per surviving control producing 
three broods; ≥60% of controls producing three or more 
broods, no ephippia present 

Reference toxicant Sodium chloride (NaCl) 
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Table 3. Summary of test conditions: fathead minnow (Pimephales promelas) survival 
and growth test. 

Test species  Pimephales promelas 
Organism source Aquatox Inc., Hot Springs, Arkansas 
Organism age <24 hours post hatch 
Test type Static-renewal 
Test duration 7 days 
Test vessel 385 mL plastic containers 
Test volume 250 mL 
Test solution depth 6.5 cm 
Test concentrations Seven concentrations, plus laboratory control 
Test replicates 4 per treatment 
Number of organisms 10 per replicate 

Control/dilution water De-chlorinated City of Calgary tap water amended with 4 
mg/L KCl 

Test solution renewal Daily (80% renewal) 
Test temperature 25 ± 1°C 

Feeding Twice each day with approximately 1500-2250 newly 
hatched brine shrimp (Artemia nauplii) per 10 fish.  

Light intensity 100 to 500 lux 

Photoperiod 16 hours light / 8 hours dark 

Aeration  None 

Test measurements pH, conductivity, dissolved oxygen and temperature were 
measured daily; evaluated for survival daily 

Test protocol Environment Canada (2011), EPS 1/RM/22 
Statistical software CETIS version 2.1.5.5 
Test endpoints Survival and biomass  
Test acceptability criteria for controls ≥80% survival, ≥0.25 mg mean dry weight 
Reference toxicant Sodium chloride (NaCl) 
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Table 4. Summary of test conditions: Lemna minor growth inhibition test. 

Test species Lemna minor, UTCC 492, clone 7730 
Organism source In-house axenic culture, ≥ 3 weeks in age  
Culturing medium Modified Hoagland’s E+ medium 
Organism age 7-to 10-day old culture 
Test type Static 
Test duration 7 days 
Test vessel 200- mL polyethylene plastic container 
Test volume 150 mL 
Test solution depth 4 cm 
Test concentrations Seven concentrations, plus laboratory control 
Test replicates 4 per treatment 
Number of organisms Two 3-frond plants per replicate 
Control/dilution water Modified APHA media prepared with deionized reverse 

osmosis water, 255 mg/L NaNO3, 150 mg/L NaHCO3, 10.4   
mg/L K2HPO4, 10.1 mg/L KCl, 44.1 mg/L CaCl2·2H2O, 121.7 
mg/L MgCl2·6H2O, 4.149 mg/L MnCl2·4H2O, 1.6 mg/L 
FeCl3·6H2O, 147 mg/L MgSO4·7H2O, 1.86 mg/L H3BO3, 0.0726 
mg/L Na2MoO4·2H2O, 0.0327 mg/L ZnCl2, 0.014 mg/L 
CoCl2·6H2O, 0.00015 mg/L CuCl2·2H2O 

Nutrient spike 255 mg/L NaNO3, 150 mg/L NaHCO3, 10.4   mg/L K2HPO4, 10.1 
mg/L KCl, 44.1 mg/L CaCl2·2H2O, 121.7 mg/L MgCl2·6H2O, 4.149 
mg/L MnCl2·4H2O, 1.6 mg/L FeCl3·6H2O, 147 mg/L 
MgSO4·7H2O, 1.86 mg/L H3BO3, 0.0726 mg/L Na2MoO4·2H2O, 
0.0327 mg/L ZnCl2, 0.014 mg/L CoCl2·6H2O, 0.00015 mg/L 
CuCl2·2H2O added to the sample 

Test solution renewal None 
Test temperature 25 ± 2°C 
Feeding None 
Light intensity 4000 to 5600 lux 
Photoperiod 24 hours light 
Aeration Sample pre-aerated for 20 minutes at 100 bubbles per minute 

Test measurements  pH, conductivity, dissolved oxygen measured at test initiation 
and termination; temperature and light levels measured daily 

Test protocol Environment Canada (2007), EPS 1/RM/37 
Statistical software CETIS version 2.1.5.5 
Test endpoints Number of fronds and dry weight  
Test acceptability criterion for 
controls ≥ 8-fold increase in number of fronds 

Reference toxicant Potassium chloride (KCl) 
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3.0 RESULTS 
 
Results of the toxicity tests are summarized in Tables 5 to 7 for sample TY2311633-001 
EDL1_EFF_20231106. Stimulatory effects were observed for P. subcapitata cell yield, resulting in an 
IC25 value of >91% (Table 5). Percent stimulation for algal cell growth ranged from 30.4 to 83.7%. 
There were no adverse effects observed on survival or reproduction of P. promelas, resulting in an 
LC50 and IC25 of >100% (Table 6). No inhibitory effects were observed on dry weight for L. minor, 
resulting in an IC25 of >97%; however, inhibitory effects on frond growth of L. minor were 
observed resulting in an IC25 of 7.6% (Table 7). 
 

Table 5. TY2311633-001 EDL1_EFF_20231106 Results: Pseudokirchneriella subcapitata 
growth inhibition test. 

Concentration (% v/v) 
Cell Yield (x 103 cells/mL) 

 (Mean ± SD) 
Stimulation % 

 
Laboratory Control 285.2 ± 23.8 - 

2.8 384.0 ± 33.4* 34.6 

5.7 372.0 ± 10.4* 30.4 

11.4 416.0 ± 21.1* 45.8 

22.8 472.0 ± 18.3* 65.5 

45.5 524.0 ± 9.2* 83.7 

91.0 470.0 ± 3.5* 64.8 

Test endpoint (% v/v)   

IC25 >91 - 

SD = Standard Deviation, IC = Inhibition Concentration 
* = Indicates values that had statistic stimulation  
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Table 6. TY2311633-001 EDL1_EFF_20231106 Results: fathead minnow (Pimephales 
promelas) survival and biomass test. 

 

Concentration (% v/v) 
Survival (%) 
(Mean ± SD) 

Biomass (mg) 
(Mean ± SD) 

Laboratory Control 100.0 ± 0.0  0.54 ± 0.05 

1.56 92.5 ± 5.0 0.53 ± 0.03 

3.12 90.0 ± 8.2 0.49 ± 0.09 

6.25 95.0 ± 10.0 0.48 ± 0.07 

12.5 85.0 ± 10.0 0.46 ± 0.08 

25 97.5 ± 5.0 0.53 ± 0.05 

50 85.0 ± 12.9 0.47 ± 0.02 

100 92.5 ± 9.6 0.51 ± 0.07 

Test endpoint (% v/v)   

LC50  >100 -- 

IC25  -- >100 

SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration 
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Table 7. TY2311633-001 EDL1_EFF_20231106 Results: Lemna minor growth inhibition 
test. 

 

Concentration (% 
v/v) 

Frond Growth 
(Increase in 
Frond No.) 

(Mean ± SD) 

Stimulation % 
 

Dry Weight (mg) 
(Mean ± SD) 

Stimulation % 
 

Laboratory Control 42.3 ± 3.0 - 5.8 ± 0.6 - 

1.5 32.8 ± 2.8 -22.5 5.5 ± 0.3 -5.9 

3.0 34.0 ± 5.2 -19.5 5.5 ± 0.4 -4.3 

6.1 31.3 ± 1.9 -26.0 5.3 ± 0.2 -8.9 

12.1 34.0 ± 3.9 -19.5 5.5 ± 0.5 -4.9 

24.2 26.0 ± 3.7 -38.5 5.0 ± 0.5 -13.0 

48.5 25.8 ± 2.5 -39.1 5.1 ± 0.3 -11.6 

97.0 21.3 ± 2.8 -49.7 4.9 ± 0.6 -14.7 

Test endpoint 
(% v/v) 

 
 

 
 

IC25 (95% CL)  7.2 (3.8-12.7) - >97 - 

SD = Standard Deviation, IC = Inhibition Concentration, CL = Confidence Limits 
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Results of the toxicity tests are summarized in Tables 8 to 11 for sample TY2311633-002 
EDL2_EFF_20231106. Stimulatory effects were observed for P. subcapitata cell yield, resulting in an 
IC25 value of >91% (Table 8). Percent stimulation for algal cell growth ranged from 19.7 to 67.9%. 
There were no adverse effects observed on survival of C. dubia, resulting in an LC50 of >100%; 
however; adverse effects were observed on reproduction of C. dubia resulting IC25 of 2.1% (Table 
9). An abnormal dose response was observed for reproduction in the C. dubia test with lower 
reproduction observed in 3.2, 6.3, 12.5, and 25% test concentrations compared to the laboratory 
control, and 100 and 50% test concentrations. There were no adverse effects observed on survival 
or reproduction of P. promelas, resulting in an LC50 and IC25 of >100% (Table 10). No inhibitory 
effects were observed on dry weight for L. minor, resulting in an IC25 of >97%; however, inhibitory 
effects on frond growth of L. minor were observed resulting in an IC25 of 6.9% (Table 11). 
 

Table 8. TY2311633-002 EDL2_EFF_20231106 Results: Pseudokirchneriella subcapitata 
growth inhibition test. 

 

Concentration (% v/v) 
Cell Yield (x 103 cells/mL) 

 (Mean ± SD) 
Stimulation % 

 
Laboratory Control 302.5 ± 26.2 - 

2.8 362.0 ± 12.5* 19.7 

5.7 378.0 ± 20.8* 25.0 

11.4 396.0 ± 6.0* 30.9 

22.8 430.0 ± 9.2* 42.2 

45.5 508.0 ± 27.1* 67.9 

91.0 456.0 ± 15.9* 50.7 

Test endpoint (% v/v)   

IC25  >91 - 

SD = Standard Deviation, IC = Inhibition Concentration 
* = Indicates values that had statistic stimulation  
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Table 9. TY2311633-002 EDL2_EFF_20231106 Results: Ceriodaphnia dubia survival and 
reproduction test. 

 

Concentration (% v/v) Survival (%) 
Reproduction 
(Mean ± SD) 

Laboratory Control 90 23.2 ± 6.4 

1.56 90 18.4 ± 10.4 

3.12 100 14.1 ± 6.3 

6.25 90 17.0 ± 6.3 

12.5 100 15.6 ± 5.9 

25 90 8.8 ± 5.0 

50 100 19.0 ± 8.1 

100 100 21.1 ± 5.2 

Test endpoint (% v/v)   

LC50 >100 -- 

IC25 (95% CL) -- 2.1 (<1.6 - NA) 

SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration, CL=Confidence Limit, NA = Not 
Available 
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Table 10. TY2311633-002 EDL2_EFF_20231106 Results: fathead minnow (Pimephales 
promelas) survival and biomass test. 

 

Concentration (% v/v) 
Survival (%) 
(Mean ± SD) 

Biomass (mg) 
(Mean ± SD) 

Laboratory Control 97.5 ± 5.0 0.48 ± 0.05 

1.56 90.0 ± 8.2 0.46 ± 0.03 

3.12 95.0 ± 10.0 0.53 ± 0.03 

6.25 97.5 ± 5.0 0.50 ± 0.07 

12.5 90.0 ± 8.2 0.46 ± 0.02 

25 90.0 ± 8.2 0.46 ± 0.06 

50 87.5 ± 9.6 0.50 ± 0.03 

100 82.5 ± 15.0 0.45 ± 0.08 

Test endpoint (% v/v)   

LC50  >100 -- 

IC25   -- >100 

SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration  
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Table 11. TY2311633-002 EDL2_EFF_20231106 Results: Lemna minor growth inhibition 
test. 

 

Concentration (% 
v/v) 

Frond Growth 
(Increase in 
Frond No.) 

(Mean ± SD) 

Stimulation % 
 

Dry Weight (mg) 
(Mean ± SD) 

Stimulation % 
 

Laboratory Control 42.8 ± 2.8 - 5.8 ± 0.3 - 

1.5 35.5 ± 3.7 -17.0 5.2 ± 0.6 -9.8 

3.0 33.8 ± 1.7 -21.1 5.1 ± 0.8 -12.0 

6.1 37.0 ± 3.2 -13.5 5.3 ± 0.3 -8.8 

12.1 27.3 ± 5.2 -36.3 4.8 ± 0.5 -17.4 

24.2 27.5 ± 5.3 -35.7 5.1 ± 0.7 -11.0 

48.5 24.8 ± 1.5 -42.1 5.0 ± 0.3 -13.9 

97.0 25.3 ± 4.4 -40.9 4.9 ± 0.6 -15.3 

Test endpoint 
(% v/v) 

 
 

 
 

IC25 (95% CL)  6.9 (3.3 - 13.1) - >97 - 

SD = Standard Deviation, IC = Inhibition Concentration, CL = Confidence Limits 
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4.0 QA/QC 
 
The health histories of the test organisms used in the exposures were acceptable and met the 
requirements of the Environment Canada protocols. The tests met all control acceptability criteria 
and water quality parameters remained within ranges specified in the protocols throughout the 
tests. There was a deviation from the test methodologies for the P. promelas test whereby replicate 
C in the 6.3% test concentration was misloaded with 12 organisms for sample TY2311633-002 
EDL2_EFF_20231106. There were no other deviations from the test methodologies. Uncertainty 
associated with these tests is best described by the standard deviations around the means. 
 
Results of the reference toxicant tests conducted during the testing program are summarized in 
Table 12. The reference toxicant tests were performed under the same conditions as those used 
during testing. Results for these tests fell within the acceptable range for organism performance 
of two standard deviations of the mean, based on historical results obtained by the laboratory 
with these tests. The LC50 result of the P. promelas reference toxicant test fell outside of two 
standard deviations of the historical mean; this is expected to happen 5% of the time. An 
investigation occurred and all testing and culturing procedures were followed appropriately. Thus, 
the sensitivity of the organisms used in these tests was appropriate. 

Table 12. Reference toxicant test results. 

Test Species Endpoint (95% CL) 
Historical 

Mean 
(2 SD Range) 

CV 
(%) Test Date 

P. 
subcapitata Growth (IC25): 29.6 (28.1-30.7) µg/L Zn 31.3 (18.6-

52.7) 
17.3 November 9, 2023 

C. dubia 
Survival (LC50): 2.0 (1.9-2.1) g NaCl/L 2.0 (1.7-2.3) 5.2 November 14, 

2023 Reproduction (IC50): 1.7 (1.6-1.8) g NaCl/L 1.7 (1.5-1.9) 4.4 

P. promelas 
Survival (LC50):10.1 (7.4-11.3) g NaCl/L 6.5 (4.3-9.9) 13.8 

November 9, 2023 
Biomass (IC25): 5.0 (4.0-6.0) g NaCl/L 3.7 (2.2-6.1)  16.9 

L. minor Frond Number (IC25): 2.3 (0.9-3.5) g KCl/L 2.0 (1.0-3.9) 22.2 November 14, 
2023 

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration, 
CL=Confidence Limit 
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APPENDIX A – Pseudokirchneriella subcapitata Toxicity Test Data 









CETIS Summary Report Report Date: 23 Nov-23 16:11 (p 1 of  1)

Test Code/ID: 2324-0709-01AGD / 06-8131-0371

Selenastrum Growth Test Nautilus Environmental Calgary

Batch ID: 06-3587-8513

Start Date: 08 Nov-23

Ending Date: 11 Nov-23

Test Type: Cell Growth

Test Length: 72h

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water

Brine:Species:

Source: In-House Culture

Analyst: Lab Tech

Age: 3Taxon:

Pseudokirchneriella subcapitata 
Chlorophyta

Sample ID: 17-7121-1724

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-01

Sample Age: 48h (11.9 °C)

Source: ALS Laboratories 

Station: TY2311633-001 EDL1_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Multiple Comparison Summary

NOEL LOEL TOELEndpointAnalysis ID Comparison Method PMSD TU

<2.8 2.8 ---12-7398-5998 12.5%Cell Density >35.7Dunnett Multiple Comparison Test

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Point Estimate Method %Level TU

IC15 >91 --- ---07-1669-3398 <1.1Linear Interpolation (ICPIN)Cell Density

IC20 >91 --- --- <1.1

IC25 >91 --- --- <1.1

IC40 >91 --- --- <1.1

IC50 >91 --- --- <1.1

Code Mean Min Max Std DevCount CV%Std ErrConc-%

Cell Density Summary

95% LCL 95% UCL %Effect

0 285.2 253 325 23.778 8.33%8.404265.4 305.1 0.00%N

2.8 384 348 414 33.413 8.70%19.29301 467 -34.62%

5.7 372 360 378 10.393 2.79%6346.2 397.8 -30.41%

11 416 396 438 21.073 5.07%12.17363.7 468.3 -45.84%

23 472 456 492 18.333 3.88%10.58426.5 517.5 -65.47%

46 524 516 534 9.1653 1.75%5.292501.2 546.8 -83.70%

91 470 468 474 3.4643 0.74%2461.4 478.6 -64.77%

CodeConc-%

Cell Density Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

C6C02C4A90CC2D1F5B2090DCD9152CFFMD5:

0 N 277 253 295 307 283 259 325 283

2.8 414 390 348

5.7 378 360 378

11 438 396 414

23 492 456 468

46 534 522 516

91 474 468 468

CETIS™ v2.1.5.5 x64 (002-704-782-4) QA:________Analyst:________Convergent Rounding (4 sf)



Report Date: 23 Nov-23 16:08 (p 1 of  2)CETIS Analytical Report
Test Code/ID: 2324-0709-01AGD / 06-8131-0371

Selenastrum Growth Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:07

Endpoint: Cell DensityAnalysis ID: 12-7398-5998

Analysis: Parametric-Control vs Treatments Status Level: 1

Edit Date: 23 Nov-23 16:04 MD5 Hash: C6C02C4A90CC2D1F5B2090DCD9152CF Editor ID:

CETIS Version: CETIS v2.1.5

Sample ID: 17-7121-1724

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-01

Sample Age: 48h (11.9 °C)

Source: ALS Laboratories 

Station: TY2311633-001 EDL1_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 06-3587-8513

Start Date: 08 Nov-23

Ending Date: 11 Nov-23

Test Type: Cell Growth

Test Length: 72h

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water

Brine:Species:

Source: In-House Culture

Analyst: Lab Tech

Age: 3Taxon:

Pseudokirchneriella subcapitata 
Chlorophyta

Test Stat Critical P-Value Decision(α:5%)MSDvsControl Conc-%

Dunnett Multiple Comparison Test

P-Typedf

7.04 2.548 35.74 <1.0E-05 Significant Effect2.8*Negative Control 9 CDF

6.185 2.548 35.74 1.8E-05 Significant Effect5.7* 9 CDF

9.322 2.548 35.74 <1.0E-05 Significant Effect11* 9 CDF

13.31 2.548 35.74 <1.0E-05 Significant Effect23* 9 CDF

17.02 2.548 35.74 <1.0E-05 Significant Effect46* 9 CDF

13.17 2.548 35.74 <1.0E-05 Significant Effect91* 9 CDF

NOEL LOEL Tox UnitsTOELAlt  HypData Transform PMSDMSDu

<2.8 2.8 12.53%>35.7---C < TUntransformed 35.74

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 184008 30668 6 71.45 <1.0E-05 Significant Effect

Error 8155.5 429.237 19

192163 25Total

ANOVA Assumptions Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

8.332 12.59 0.2147 Equal VariancesBartlett Equality of Variance TestVariance

0.9766 0.922 0.7938 Normal DistributionShapiro-Wilk W Normality TestDistribution

Mean Min MaxMedianCountCode Std ErrConc-% CV% %Effect95% LCL 95% UCL

Cell Density Summary

285.2 253 3252830 8 8.404 8.33%265.4 305.1N 0.00%

384 348 4143902.8 3 19.29 8.70%301 467 -34.62%

372 360 3783785.7 3 6 2.79%346.2 397.8 -30.41%

416 396 43841411 3 12.17 5.07%363.7 468.3 -45.84%

472 456 49246823 3 10.58 3.88%426.5 517.5 -65.47%

524 516 53452246 3 5.292 1.75%501.2 546.8 -83.70%

470 468 47446891 3 2 0.74%461.4 478.6 -64.77%

CodeConc-%

Cell Density Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

0 N 277 253 295 307 283 259 325 283

2.8 414 390 348

5.7 378 360 378

11 438 396 414

23 492 456 468

46 534 522 516

91 474 468 468

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



Report Date: 23 Nov-23 16:08 (p 2 of  2)CETIS Analytical Report
Test Code/ID: 2324-0709-01AGD / 06-8131-0371

Selenastrum Growth Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:07

Endpoint: Cell DensityAnalysis ID: 12-7398-5998

Analysis: Parametric-Control vs Treatments Status Level: 1

Edit Date: 23 Nov-23 16:04 MD5 Hash: C6C02C4A90CC2D1F5B2090DCD9152CF Editor ID:

CETIS Version: CETIS v2.1.5

Graphics
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CETIS Analytical Report Report Date: 23 Nov-23 16:10 (p 1 of  2)

Test Code/ID: 2324-0709-01AGD / 06-8131-0371

Selenastrum Growth Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:09

Endpoint: Cell DensityAnalysis ID: 07-1669-3398

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 23 Nov-23 16:04 MD5 Hash: C6C02C4A90CC2D1F5B2090DCD9152CF Editor ID:

CETIS Version: CETIS v2.1.5

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed

Log(X+1) Linear 200 Yes Two-Point Interpolation1783376

Sample ID: 17-7121-1724

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-01

Sample Age: 48h (11.9 °C)

Source: ALS Laboratories 

Station: TY2311633-001 EDL1_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 06-3587-8513

Start Date: 08 Nov-23

Ending Date: 11 Nov-23

Test Type: Cell Growth

Test Length: 72h

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water

Brine:Species:

Source: In-House Culture

Analyst: Lab Tech

Age: 3Taxon:

Pseudokirchneriella subcapitata 
Chlorophyta

Point Estimates

Level 95% LCL 95% UCL% Tox Units 95% LCL 95% UCL

IC15 >91 --- --- <1.1 --- ---

IC20 >91 --- --- <1.1 --- ---

IC25 >91 --- --- <1.1 --- ---

IC40 >91 --- --- <1.1 --- ---

IC50 >91 --- --- <1.1 --- ---

Mean Min MaxCountCode

Calculated Variate

Conc-% CV% %Effect

Cell Density Summary

Mean %Effect

Isotonic Variate

Median

285.2 253 3250 8N 0.00%8.33% 417.6 0.00%283

384 348 4142.8 3 -34.62%8.70% 417.6 0.00%390

372 360 3785.7 3 -30.41%2.79% 417.6 0.00%378

416 396 43811 3 -45.84%5.07% 417.6 0.00%414

472 456 49223 3 -65.47%3.88% 417.6 0.00%468

524 516 53446 3 -83.70%1.75% 417.6 0.00%522

470 468 47491 3 -64.77%0.74% 417.6 0.00%468

CodeConc-%

Cell Density Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

0 N 277 253 295 307 283 259 325 283

2.8 414 390 348

5.7 378 360 378

11 438 396 414

23 492 456 468

46 534 522 516

91 474 468 468

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 23 Nov-23 16:10 (p 2 of  2)

Test Code/ID: 2324-0709-01AGD / 06-8131-0371

Selenastrum Growth Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:09

Endpoint: Cell DensityAnalysis ID: 07-1669-3398

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 23 Nov-23 16:04 MD5 Hash: C6C02C4A90CC2D1F5B2090DCD9152CF Editor ID:

CETIS Version: CETIS v2.1.5
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CETIS Summary Report Report Date: 24 Nov-23 14:32 (p 1 of  1)

Test Code/ID: 2324-0709-02AGD / 08-7691-6831

Selenastrum Growth Test Nautilus Environmental Calgary

Batch ID: 10-9161-1415

Start Date: 08 Nov-23

Ending Date: 11 Nov-23

Test Type: Cell Growth

Test Length: 72h

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water

Brine:Species:

Source: In-House Culture

Analyst: Lab Tech

Age: 3Taxon:

Pseudokirchneriella subcapitata 
Chlorophyta

Sample ID: 10-6191-8104

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-02

Sample Age: 48h (12.2 °C)

Source: ALS Laboratories 

Station: TY2311633-002 EDL2_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Multiple Comparison Summary

NOEL LOEL TOELEndpointAnalysis ID Comparison Method PMSD TU

<2.8 2.8 ---07-0923-6032 11.8%Cell Density >35.7Dunnett Multiple Comparison Test

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Point Estimate Method %Level TU

IC15 >91 --- ---14-8531-3509 <1.1Linear Interpolation (ICPIN)Cell Density

IC20 >91 --- --- <1.1

IC25 >91 --- --- <1.1

IC40 >91 --- --- <1.1

IC50 >91 --- --- <1.1

Code Mean Min Max Std DevCount CV%Std ErrConc-%

Cell Density Summary

95% LCL 95% UCL %Effect

0 302.5 271 343 26.28 8.66%9.264280.6 324.4 0.00%N

2.8 362 348 372 12.493 3.45%7.211331 393 -19.67%

5.7 378 366 402 20.783 5.50%12326.4 429.6 -24.96%

11 396 390 402 63 1.52%3.464381.1 410.9 -30.91%

23 430 420 438 9.1653 2.13%5.292407.2 452.8 -42.15%

46 508 480 534 27.063 5.33%15.62440.8 575.2 -67.93%

91 456 444 474 15.873 3.48%9.165416.6 495.4 -50.74%

CodeConc-%

Cell Density Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

3EDF9479947648D989788E36C2918170MD5:

0 N 319 295 283 343 271 277 331 301

2.8 348 366 372

5.7 402 366 366

11 390 396 402

23 432 438 420

46 534 510 480

91 474 444 450

CETIS™ v2.1.5.5 x64 (002-704-782-4) QA:________Analyst:________Convergent Rounding (4 sf)



Report Date: 24 Nov-23 14:30 (p 1 of  2)CETIS Analytical Report
Test Code/ID: 2324-0709-02AGD / 08-7691-6831

Selenastrum Growth Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 14:29

Endpoint: Cell DensityAnalysis ID: 07-0923-6032

Analysis: Parametric-Control vs Treatments Status Level: 1

Edit Date: 23 Nov-23 16:41 MD5 Hash: 3EDF9479947648D989788E36C2918170 Editor ID:

CETIS Version: CETIS v2.1.5

Sample ID: 10-6191-8104

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-02

Sample Age: 48h (12.2 °C)

Source: ALS Laboratories 

Station: TY2311633-002 EDL2_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 10-9161-1415

Start Date: 08 Nov-23

Ending Date: 11 Nov-23

Test Type: Cell Growth

Test Length: 72h

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water

Brine:Species:

Source: In-House Culture

Analyst: Lab Tech

Age: 3Taxon:

Pseudokirchneriella subcapitata 
Chlorophyta

Test Stat Critical P-Value Decision(α:5%)MSDvsControl Conc-%

Dunnett Multiple Comparison Test

P-Typedf

4.233 2.548 35.82 0.0013 Significant Effect2.8*Negative Control 9 CDF

5.371 2.548 35.82 0.0001 Significant Effect5.7* 9 CDF

6.652 2.548 35.82 <1.0E-05 Significant Effect11* 9 CDF

9.071 2.548 35.82 <1.0E-05 Significant Effect23* 9 CDF

14.62 2.548 35.82 <1.0E-05 Significant Effect46* 9 CDF

10.92 2.548 35.82 <1.0E-05 Significant Effect91* 9 CDF

NOEL LOEL Tox UnitsTOELAlt  HypData Transform PMSDMSDu

<2.8 2.8 11.84%>35.7---C < TUntransformed 35.82

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 123132 20522 6 47.61 <1.0E-05 Significant Effect

Error 8190 431.053 19

131322 25Total

ANOVA Assumptions Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

5.992 12.59 0.4241 Equal VariancesBartlett Equality of Variance TestVariance

0.9797 0.922 0.8665 Normal DistributionShapiro-Wilk W Normality TestDistribution

Mean Min MaxMedianCountCode Std ErrConc-% CV% %Effect95% LCL 95% UCL

Cell Density Summary

302.5 271 3432980 8 9.264 8.66%280.6 324.4N 0.00%

362 348 3723662.8 3 7.211 3.45%331 393 -19.67%

378 366 4023665.7 3 12 5.50%326.4 429.6 -24.96%

396 390 40239611 3 3.464 1.52%381.1 410.9 -30.91%

430 420 43843223 3 5.292 2.13%407.2 452.8 -42.15%

508 480 53451046 3 15.62 5.33%440.8 575.2 -67.93%

456 444 47445091 3 9.165 3.48%416.6 495.4 -50.74%

CodeConc-%

Cell Density Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

0 N 319 295 283 343 271 277 331 301

2.8 348 366 372

5.7 402 366 366

11 390 396 402

23 432 438 420

46 534 510 480

91 474 444 450

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



Report Date: 24 Nov-23 14:30 (p 2 of  2)CETIS Analytical Report
Test Code/ID: 2324-0709-02AGD / 08-7691-6831

Selenastrum Growth Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 14:29

Endpoint: Cell DensityAnalysis ID: 07-0923-6032

Analysis: Parametric-Control vs Treatments Status Level: 1

Edit Date: 23 Nov-23 16:41 MD5 Hash: 3EDF9479947648D989788E36C2918170 Editor ID:

CETIS Version: CETIS v2.1.5

Graphics
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CETIS Analytical Report Report Date: 24 Nov-23 14:31 (p 1 of  2)

Test Code/ID: 2324-0709-02AGD / 08-7691-6831

Selenastrum Growth Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 14:30

Endpoint: Cell DensityAnalysis ID: 14-8531-3509

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 23 Nov-23 16:41 MD5 Hash: 3EDF9479947648D989788E36C2918170 Editor ID:

CETIS Version: CETIS v2.1.5

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed

Log(X+1) Linear 200 Yes Two-Point Interpolation1593275

Sample ID: 10-6191-8104

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-02

Sample Age: 48h (12.2 °C)

Source: ALS Laboratories 

Station: TY2311633-002 EDL2_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 10-9161-1415

Start Date: 08 Nov-23

Ending Date: 11 Nov-23

Test Type: Cell Growth

Test Length: 72h

Protocol: EC/EPS 1/RM/25 Diluent: Deionized Water

Brine:Species:

Source: In-House Culture

Analyst: Lab Tech

Age: 3Taxon:

Pseudokirchneriella subcapitata 
Chlorophyta

Point Estimates

Level 95% LCL 95% UCL% Tox Units 95% LCL 95% UCL

IC15 >91 --- --- <1.1 --- ---

IC20 >91 --- --- <1.1 --- ---

IC25 >91 --- --- <1.1 --- ---

IC40 >91 --- --- <1.1 --- ---

IC50 >91 --- --- <1.1 --- ---

Mean Min MaxCountCode

Calculated Variate

Conc-% CV% %Effect

Cell Density Summary

Mean %Effect

Isotonic Variate

Median

302.5 271 3430 8N 0.00%8.66% 404.6 0.00%298

362 348 3722.8 3 -19.67%3.45% 404.6 0.00%366

378 366 4025.7 3 -24.96%5.50% 404.6 0.00%366

396 390 40211 3 -30.91%1.52% 404.6 0.00%396

430 420 43823 3 -42.15%2.13% 404.6 0.00%432

508 480 53446 3 -67.93%5.33% 404.6 0.00%510

456 444 47491 3 -50.74%3.48% 404.6 0.00%450

CodeConc-%

Cell Density Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

0 N 319 295 283 343 271 277 331 301

2.8 348 366 372

5.7 402 366 366

11 390 396 402

23 432 438 420

46 534 510 480

91 474 444 450

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 24 Nov-23 14:31 (p 2 of  2)

Test Code/ID: 2324-0709-02AGD / 08-7691-6831

Selenastrum Growth Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 14:30

Endpoint: Cell DensityAnalysis ID: 14-8531-3509

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 23 Nov-23 16:41 MD5 Hash: 3EDF9479947648D989788E36C2918170 Editor ID:

CETIS Version: CETIS v2.1.5
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APPENDIX B – Ceriodaphnia dubia Toxicity Test Data 











CETIS Summary Report Report Date: 24 Nov-23 14:44 (p 1 of  2)

Test Code/ID: 2324-0709-02CDD / 07-7331-9344

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Batch ID: 21-3121-2308

Start Date: 08 Nov-23

Ending Date: 15 Nov-23

Test Length: 7d  0h

Diluent:

Brine:

Source: In-House Culture

Analyst: Lab Tech

Age: <24

Test Type: Reproduction-Survival (7d) 
Protocol: EC EPS RM/21
Species: Ceriodaphnia dubia 
Taxon: Branchiopoda

Sample ID: 10-6191-8104

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-02

Sample Age: 48h (12.2 °C)

Source: ALS Laboratories 

Station: TY2311633-002 EDL2_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Point Estimate Method %Level TU

LC15 >100 --- ---15-1202-1924 <1Linear Interpolation (ICPIN)7d Survival Rate

LC20 >100 --- --- <1

LC25 >100 --- --- <1

LC40 >100 --- --- <1

LC50 >100 --- --- <1

IC15 0.9992 0.4798 4.57515-4687-7978 100.1Linear Interpolation (ICPIN)Reproduction

IC20 1.518 0.6863 --- 65.9

IC25 2.128 0.9217 --- 47

IC40 >100 --- --- <1

IC50 >100 --- --- <1

Test Acceptability

Attribute Test Stat DecisionAnalysis ID Endpoint Lower OverlapUpper

TAC Limits

0.915-1202-1924 0.8Control Resp7d Survival Rate Yes Passes Criteria>>

23.215-4687-7978 15Control RespReproduction Yes Passes Criteria>>

Code Mean Min Max Std DevCount CV%Std ErrConc-%

7d Survival Rate Summary

95% LCL 95% UCL %Effect

0 0.9000 0.0000 1.0000 0.316210 35.14%0.10000.6738 1.1260 0.00%N

1.6 0.9000 0.0000 1.0000 0.316210 35.14%0.10000.6738 1.1260 0.00%

3.1 1.0000 1.0000 1.0000 0.00009 0.00%0.00001.0000 1.0000 -11.11%

6.3 0.9000 0.0000 1.0000 0.316210 35.14%0.10000.6738 1.1260 0.00%

13 1.0000 1.0000 1.0000 0.000010 0.00%0.00001.0000 1.0000 -11.11%

25 0.9000 0.0000 1.0000 0.316210 35.14%0.10000.6738 1.1260 0.00%

50 1.0000 1.0000 1.0000 0.000010 0.00%0.00001.0000 1.0000 -11.11%

100 1.0000 1.0000 1.0000 0.000010 0.00%0.00001.0000 1.0000 -11.11%

Code Mean Min Max Std DevCount CV%Std ErrConc-%

Reproduction Summary

95% LCL 95% UCL %Effect

0 23.2 15 34 6.39110 27.55%2.02118.63 27.77 0.00%N

1.6 18.4 0 32 10.4410 56.72%3.30110.93 25.87 20.69%

3.1 14.11 6 29 6.3149 44.74%2.1059.258 18.96 39.18%

6.3 17 7 24 6.27210 36.89%1.98312.51 21.49 26.72%

13 15.6 11 27 5.87310 37.65%1.85711.4 19.8 32.76%

25 8.8 0 19 4.96210 56.39%1.5695.25 12.35 62.07%

50 19 2 28 8.09710 42.61%2.5613.21 24.79 18.10%

100 21.1 10 28 5.15210 24.42%1.62917.41 24.79 9.05%

CETIS™ v2.1.5.5 x64 (002-704-782-4) QA:________Analyst:________Convergent Rounding (4 sf)



CETIS Summary Report Report Date: 24 Nov-23 14:44 (p 2 of  2)

Test Code/ID: 2324-0709-02CDD / 07-7331-9344

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

CodeConc-%

7d Survival Rate Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

BD8600F87CDD4CF56E142B0CF7A7AAB2MD5:

0 N 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000

1.6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000

3.1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

6.3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000

13 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

CodeConc-%

Reproduction Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

7CF7B66AF17DF08934CC1B04C3DA9C95MD5:

0 N 19 34 25 20 18 17 15 28 25 31

1.6 31 15 22 15 32 31 13 11 14 0

3.1 12 29 12 10 6 16 13 15 14

6.3 18 19 8 22 20 17 11 24 7 24

13 25 11 17 12 13 13 11 11 27 16

25 19 9 0 11 8 8 12 10 6 5

50 21 20 12 2 24 24 23 11 28 25

100 22 17 21 25 28 22 10 18 26 22

CodeConc-%

7d Survival Rate Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 N 1/1 1/1 1/1 1/1 1/1 0/1 1/1 1/1 1/1 1/1

1.6 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 0/1

3.1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

6.3 1/1 1/1 1/1 1/1 1/1 1/1 0/1 1/1 1/1 1/1

13 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

25 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

CETIS™ v2.1.5.5 x64 (002-704-782-4) QA:________Analyst:________Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 24 Nov-23 14:40 (p 1 of  2)

Test Code/ID: 2324-0709-02CDD / 07-7331-9344

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 14:40

Endpoint: 7d Survival RateAnalysis ID: 15-1202-1924

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 24 Nov-23 14:36 MD5 Hash: 4EBBDDFFE443A4FCEFDBFC5FD42295E Editor ID:

CETIS Version: CETIS v2.1.5

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed

Log(X+1) Linear 200 Yes Two-Point Interpolation1893326

Attribute Test Stat Decision

Test Acceptability Criteria

Lower OverlapUpper

TAC Limits

0.8Control Resp Yes Passes Criteria0.9 >>

Sample ID: 10-6191-8104

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-02

Sample Age: 48h (12.2 °C)

Source: ALS Laboratories 

Station: TY2311633-002 EDL2_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 21-3121-2308

Start Date: 08 Nov-23

Ending Date: 15 Nov-23

Test Length: 7d  0h

Diluent:

Brine:

Source: In-House Culture

Analyst: Lab Tech

Age: <24

Test Type: Reproduction-Survival (7d) 
Protocol: EC EPS RM/21
Species: Ceriodaphnia dubia 
Taxon: Branchiopoda

Point Estimates

Level 95% LCL 95% UCL% Tox Units 95% LCL 95% UCL

LC15 >100 --- --- <1 --- ---

LC20 >100 --- --- <1 --- ---

LC25 >100 --- --- <1 --- ---

LC40 >100 --- --- <1 --- ---

LC50 >100 --- --- <1 --- ---

Mean Min MaxCountCode ΣA/ΣB

Calculated Variate(A/B)

Conc-% CV% %Effect

7d Survival Rate Summary

Mean %Effect

Isotonic Variate

Median

0.9000 9/100.0000 1.00000 10N 0.00%35.14% 0.9500 0.00%1.0000

0.9000 9/100.0000 1.00001.6 10 0.00%35.14% 0.9500 0.00%1.0000

1.0000 9/91.0000 1.00003.1 9 -11.11%0.00% 0.9500 0.00%1.0000

0.9000 9/100.0000 1.00006.3 10 0.00%35.14% 0.9500 0.00%1.0000

1.0000 10/101.0000 1.000013 10 -11.11%0.00% 0.9500 0.00%1.0000

0.9000 9/100.0000 1.000025 10 0.00%35.14% 0.9500 0.00%1.0000

1.0000 10/101.0000 1.000050 10 -11.11%0.00% 0.9500 0.00%1.0000

1.0000 10/101.0000 1.0000100 10 -11.11%0.00% 0.9500 0.00%1.0000

CodeConc-%

7d Survival Rate Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 N 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000

1.6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000

3.1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

6.3 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000

13 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 24 Nov-23 14:40 (p 2 of  2)

Test Code/ID: 2324-0709-02CDD / 07-7331-9344

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 14:40

Endpoint: 7d Survival RateAnalysis ID: 15-1202-1924

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 24 Nov-23 14:36 MD5 Hash: 4EBBDDFFE443A4FCEFDBFC5FD42295E Editor ID:

CETIS Version: CETIS v2.1.5

CodeConc-%

7d Survival Rate Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 N 1/1 1/1 1/1 1/1 1/1 0/1 1/1 1/1 1/1 1/1

1.6 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 0/1

3.1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

6.3 1/1 1/1 1/1 1/1 1/1 1/1 0/1 1/1 1/1 1/1

13 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

25 1/1 1/1 0/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

50 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
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CETIS Analytical Report Report Date: 24 Nov-23 14:44 (p 1 of  2)

Test Code/ID: 2324-0709-02CDD / 07-7331-9344

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 14:43

Endpoint: ReproductionAnalysis ID: 15-4687-7978

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 24 Nov-23 14:36 MD5 Hash: CEE7975C71DE964B70ED919BD8D3AA8 Editor ID:

CETIS Version: CETIS v2.1.5

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed

Log(X+1) Linear 200 Yes Two-Point Interpolation1717748

Attribute Test Stat Decision

Test Acceptability Criteria

Lower OverlapUpper

TAC Limits

15Control Resp Yes Passes Criteria23.2 >>

Sample ID: 10-6191-8104

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-02

Sample Age: 48h (12.2 °C)

Source: ALS Laboratories 

Station: TY2311633-002 EDL2_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 21-3121-2308

Start Date: 08 Nov-23

Ending Date: 15 Nov-23

Test Length: 7d  0h

Diluent:

Brine:

Source: In-House Culture

Analyst: Lab Tech

Age: <24

Test Type: Reproduction-Survival (7d) 
Protocol: EC EPS RM/21
Species: Ceriodaphnia dubia 
Taxon: Branchiopoda

Point Estimates

Level 95% LCL 95% UCL% Tox Units 95% LCL 95% UCL

IC15 0.9992 0.4798 4.575 100.1 21.9 208.4

IC20 1.518 0.6863 --- 65.9 --- 145.7

IC25 2.128 0.9217 --- 47 --- 108.5

IC40 >100 --- --- <1 --- ---

IC50 >100 --- --- <1 --- ---

Mean Min MaxCountCode

Calculated Variate

Conc-% CV% %Effect

Reproduction Summary

Mean %Effect

Isotonic Variate

Median

23.2 15 340 10N 0.00%27.55% 23.2 0.00%22.5

18.4 0 321.6 10 20.69%56.72% 18.4 20.69%15

14.11 6 293.1 9 39.18%44.74% 15.94 31.31%13

17 7 246.3 10 26.72%36.89% 15.94 31.31%18.5

15.6 11 2713 10 32.76%37.65% 15.94 31.31%13

8.8 0 1925 10 62.07%56.39% 15.94 31.31%8.5

19 2 2850 10 18.10%42.61% 15.94 31.31%22

21.1 10 28100 10 9.05%24.42% 15.94 31.31%22

CodeConc-%

Reproduction Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 N 19 34 25 20 18 17 15 28 25 31

1.6 31 15 22 15 32 31 13 11 14 0

3.1 12 29 12 10 6 16 13 15 14

6.3 18 19 8 22 20 17 11 24 7 24

13 25 11 17 12 13 13 11 11 27 16

25 19 9 0 11 8 8 12 10 6 5

50 21 20 12 2 24 24 23 11 28 25

100 22 17 21 25 28 22 10 18 26 22

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 24 Nov-23 14:44 (p 2 of  2)

Test Code/ID: 2324-0709-02CDD / 07-7331-9344

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 14:43

Endpoint: ReproductionAnalysis ID: 15-4687-7978

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 24 Nov-23 14:36 MD5 Hash: CEE7975C71DE964B70ED919BD8D3AA8 Editor ID:

CETIS Version: CETIS v2.1.5
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APPENDIX C – Pimephales promelas Toxicity Test Data 









CETIS Summary Report Report Date: 24 Nov-23 14:34 (p 1 of  2)

Test Code/ID: 2324-0709-01FMD / 20-3751-0302

Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental Calgary

Batch ID: 12-7081-1671

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Type: Growth-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/22 Diluent: Dechlorinated Tap Water

Brine:Species: Pimephales promelas

Source: Aquatox, AR

Analyst: Lab Tech

Age: <24Taxon: Actinopterygii

Sample ID: 17-7121-1724

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-01

Sample Age: 72h (11.9 °C)

Source: ALS Laboratories 

Station: TY2311633-001 EDL1_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Point Estimate Method %Level TU

LC15 >100 --- ---17-5247-2336 <1Linear Interpolation (ICPIN)7d Survival Rate

LC20 >100 --- --- <1

LC25 >100 --- --- <1

LC40 >100 --- --- <1

LC50 >100 --- --- <1

IC15 >100 --- ---18-6363-9292 <1Linear Interpolation (ICPIN)Mean Dry Biomass-mg

IC20 >100 --- --- <1

IC25 >100 --- --- <1

IC40 >100 --- --- <1

IC50 >100 --- --- <1

Code Mean Min Max Std DevCount CV%Std ErrConc-%

7d Survival Rate Summary

95% LCL 95% UCL %Effect

0 1.0000 1.0000 1.0000 0.00004 0.00%0.00001.0000 1.0000 0.00%N

1.6 0.9250 0.9000 1.0000 0.05004 5.41%0.02500.8454 1.0050 7.50%

3.2 0.9000 0.8000 1.0000 0.08174 9.07%0.04080.7701 1.0300 10.00%

6.3 0.9500 0.8000 1.0000 0.10004 10.53%0.05000.7909 1.1090 5.00%

12 0.8500 0.8000 1.0000 0.10004 11.76%0.05000.6909 1.0090 15.00%

25 0.9750 0.9000 1.0000 0.05004 5.13%0.02500.8954 1.0550 2.50%

50 0.8500 0.7000 1.0000 0.12914 15.19%0.06460.6446 1.0550 15.00%

100 0.9250 0.8000 1.0000 0.09574 10.35%0.04790.7727 1.0770 7.50%

Code Mean Min Max Std DevCount CV%Std ErrConc-%

Mean Dry Biomass-mg Summary

95% LCL 95% UCL %Effect

0 0.5393 0.493 0.6 0.046134 8.56%0.023070.4658 0.6127 0.00%N

1.6 0.5337 0.496 0.564 0.034494 6.46%0.017250.4789 0.5886 1.02%

3.2 0.4855 0.383 0.586 0.085074 17.52%0.042540.3501 0.6209 9.97%

6.3 0.4755 0.425 0.573 0.066644 14.01%0.033320.3695 0.5815 11.82%

12 0.4593 0.39 0.569 0.077084 16.78%0.038540.3366 0.5819 14.84%

25 0.5315 0.46 0.565 0.049064 9.23%0.024530.4534 0.6096 1.44%

50 0.473 0.453 0.498 0.018644 3.94%0.0093180.4433 0.5027 12.29%

100 0.5122 0.468 0.612 0.067164 13.11%0.033580.4054 0.6191 5.01%

CETIS™ v2.1.5.5 x64 (002-704-782-4) QA:________Analyst:________Convergent Rounding (4 sf)



CETIS Summary Report Report Date: 24 Nov-23 14:34 (p 2 of  2)

Test Code/ID: 2324-0709-01FMD / 20-3751-0302

Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental Calgary

CodeConc-%

7d Survival Rate Detail

Rep 1 Rep 2 Rep 3 Rep 4

62414796115F71A87BDBA461341A6E2AMD5:

0 N 1.0000 1.0000 1.0000 1.0000

1.6 0.9000 0.9000 0.9000 1.0000

3.2 0.8000 0.9000 0.9000 1.0000

6.3 1.0000 1.0000 0.8000 1.0000

12 0.8000 0.8000 0.8000 1.0000

25 1.0000 1.0000 1.0000 0.9000

50 0.9000 1.0000 0.8000 0.7000

100 0.9000 1.0000 1.0000 0.8000

CodeConc-%

Mean Dry Biomass-mg Detail

Rep 1 Rep 2 Rep 3 Rep 4

F028073095FC4B208BFBF2E03F025DF7MD5:

0 N 0.517 0.547 0.493 0.6

1.6 0.496 0.562 0.513 0.564

3.2 0.383 0.463 0.586 0.51

6.3 0.461 0.425 0.443 0.573

12 0.39 0.43 0.448 0.569

25 0.46 0.539 0.562 0.565

50 0.453 0.498 0.469 0.472

100 0.478 0.491 0.612 0.468

CodeConc-%

7d Survival Rate Binomials

Rep 1 Rep 2 Rep 3 Rep 4

0 N 10/10 10/10 10/10 10/10

1.6 9/10 9/10 9/10 10/10

3.2 8/10 9/10 9/10 10/10

6.3 10/10 10/10 8/10 10/10

12 8/10 8/10 8/10 10/10

25 10/10 10/10 10/10 9/10

50 9/10 10/10 8/10 7/10

100 9/10 10/10 10/10 8/10

CETIS™ v2.1.5.5 x64 (002-704-782-4) QA:________Analyst:________Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 23 Nov-23 16:19 (p 1 of  2)

Test Code/ID: 2324-0709-01FMD / 20-3751-0302

Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:18

Endpoint: 7d Survival RateAnalysis ID: 17-5247-2336

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 23 Nov-23 0:00 MD5 Hash: 62414796115F71A87BDBA461341A6E2A Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed

Log(X+1) Linear 200 Yes Two-Point Interpolation297735

Sample ID: 17-7121-1724

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-01

Sample Age: 72h (11.9 °C)

Source: ALS Laboratories 

Station: TY2311633-001 EDL1_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 12-7081-1671

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Type: Growth-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/22 Diluent: Dechlorinated Tap Water

Brine:Species: Pimephales promelas

Source: Aquatox, AR

Analyst: Lab Tech

Age: <24Taxon: Actinopterygii

Point Estimates

Level 95% LCL 95% UCL% Tox Units 95% LCL 95% UCL

LC15 >100 --- --- <1 --- ---

LC20 >100 --- --- <1 --- ---

LC25 >100 --- --- <1 --- ---

LC40 >100 --- --- <1 --- ---

LC50 >100 --- --- <1 --- ---

Mean Min MaxCountCode ΣA/ΣB

Calculated Variate(A/B)

Conc-% CV% %Effect

7d Survival Rate Summary

Mean %Effect

Isotonic Variate

Median

1.0000 40/401.0000 1.00000 4N 0.00%0.00% 1.0000 0.00%1.0000

0.9250 37/400.9000 1.00001.6 4 7.50%5.41% 0.9250 7.50%0.9000

0.9000 36/400.8000 1.00003.2 4 10.00%9.07% 0.9250 7.50%0.9000

0.9500 38/400.8000 1.00006.3 4 5.00%10.53% 0.9250 7.50%1.0000

0.8500 34/400.8000 1.000012 4 15.00%11.76% 0.9125 8.75%0.8000

0.9750 39/400.9000 1.000025 4 2.50%5.13% 0.9125 8.75%1.0000

0.8500 34/400.7000 1.000050 4 15.00%15.19% 0.8875 11.25%0.8500

0.9250 37/400.8000 1.0000100 4 7.50%10.35% 0.8875 11.25%0.9500

CodeConc-%

7d Survival Rate Detail

Rep 1 Rep 2 Rep 3 Rep 4

0 N 1.0000 1.0000 1.0000 1.0000

1.6 0.9000 0.9000 0.9000 1.0000

3.2 0.8000 0.9000 0.9000 1.0000

6.3 1.0000 1.0000 0.8000 1.0000

12 0.8000 0.8000 0.8000 1.0000

25 1.0000 1.0000 1.0000 0.9000

50 0.9000 1.0000 0.8000 0.7000

100 0.9000 1.0000 1.0000 0.8000

CodeConc-%

7d Survival Rate Binomials

Rep 1 Rep 2 Rep 3 Rep 4

0 N 10/10 10/10 10/10 10/10

1.6 9/10 9/10 9/10 10/10

3.2 8/10 9/10 9/10 10/10

6.3 10/10 10/10 8/10 10/10

12 8/10 8/10 8/10 10/10

25 10/10 10/10 10/10 9/10

50 9/10 10/10 8/10 7/10

100 9/10 10/10 10/10 8/10

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 23 Nov-23 16:19 (p 2 of  2)

Test Code/ID: 2324-0709-01FMD / 20-3751-0302

Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:18

Endpoint: 7d Survival RateAnalysis ID: 17-5247-2336

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 23 Nov-23 0:00 MD5 Hash: 62414796115F71A87BDBA461341A6E2A Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Graphics
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CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 23 Nov-23 16:20 (p 1 of  2)

Test Code/ID: 2324-0709-01FMD / 20-3751-0302

Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:20

Endpoint: Mean Dry Biomass-mgAnalysis ID: 18-6363-9292

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 23 Nov-23 0:00 MD5 Hash: F028073095FC4B208BFBF2E03F025DF7 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed

Log(X+1) Linear 200 Yes Two-Point Interpolation1985551

Sample ID: 17-7121-1724

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-01

Sample Age: 72h (11.9 °C)

Source: ALS Laboratories 

Station: TY2311633-001 EDL1_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 12-7081-1671

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Type: Growth-Survival (7d)

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/22 Diluent: Dechlorinated Tap Water

Brine:Species: Pimephales promelas

Source: Aquatox, AR

Analyst: Lab Tech

Age: <24Taxon: Actinopterygii

Point Estimates

Level 95% LCL 95% UCL% Tox Units 95% LCL 95% UCL

IC15 >100 --- --- <1 --- ---

IC20 >100 --- --- <1 --- ---

IC25 >100 --- --- <1 --- ---

IC40 >100 --- --- <1 --- ---

IC50 >100 --- --- <1 --- ---

Mean Min MaxCountCode

Calculated Variate

Conc-% CV% %Effect

Mean Dry Biomass-mg Summary

Mean %Effect

Isotonic Variate

Median

0.5392 0.493 0.60 4N 0.00%8.56% 0.5392 0.00%0.532

0.5338 0.496 0.5641.6 4 1.02%6.46% 0.5338 1.02%0.5375

0.4855 0.383 0.5863.2 4 9.97%17.52% 0.4895 9.23%0.4865

0.4755 0.425 0.5736.3 4 11.82%14.01% 0.4895 9.23%0.452

0.4592 0.39 0.56912 4 14.84%16.78% 0.4895 9.23%0.439

0.5315 0.46 0.56525 4 1.44%9.23% 0.4895 9.23%0.5505

0.473 0.453 0.49850 4 12.29%3.94% 0.4895 9.23%0.4705

0.5122 0.468 0.612100 4 5.01%13.11% 0.4895 9.23%0.4845

CodeConc-%

Mean Dry Biomass-mg Detail

Rep 1 Rep 2 Rep 3 Rep 4

0 N 0.517 0.547 0.493 0.6

1.6 0.496 0.562 0.513 0.564

3.2 0.383 0.463 0.586 0.51

6.3 0.461 0.425 0.443 0.573

12 0.39 0.43 0.448 0.569

25 0.46 0.539 0.562 0.565

50 0.453 0.498 0.469 0.472

100 0.478 0.491 0.612 0.468

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 23 Nov-23 16:20 (p 2 of  2)

Test Code/ID: 2324-0709-01FMD / 20-3751-0302

Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:20

Endpoint: Mean Dry Biomass-mgAnalysis ID: 18-6363-9292

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 23 Nov-23 0:00 MD5 Hash: F028073095FC4B208BFBF2E03F025DF7 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Graphics
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CETIS Summary Report Report Date: 24 Nov-23 16:17 (p 1 of  2)

Test Code/ID: 2324-0709-02FMD / 09-0506-6509

Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental Calgary

Batch ID: 21-2511-6637

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Length: 7d  0h

Diluent: Dechlorinated Tap Water

Brine:

Source: Aquatox, AR

Analyst: Lab Tech

Age: <24

Test Type: Growth-Survival (7d) 
Protocol: EC EPS RM/22
Species: Pimephales promelas 
Taxon: Actinopterygii

Sample ID: 10-6191-8104

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-02

Sample Age: 72h (12.2 °C)

Source: ALS Laboratories 

Station: TY2311633-002 EDL2_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Point Estimate Method %Level TU

LC15 94.95 6.614 ---17-3462-4421 1.1Linear Interpolation (ICPIN)7d Survival Rate

LC20 >100 --- --- <1

LC25 >100 --- --- <1

LC40 >100 --- --- <1

LC50 >100 --- --- <1

IC15 >100 --- ---07-6322-3612 <1Linear Interpolation (ICPIN)Mean Dry Biomass-mg

IC20 >100 --- --- <1

IC25 >100 --- --- <1

IC40 >100 --- --- <1

IC50 >100 --- --- <1

Test Acceptability

Attribute Test Stat DecisionAnalysis ID Endpoint Lower OverlapUpper

TAC Limits

0.97517-3462-4421 0.8Control Resp7d Survival Rate Yes Passes Criteria>>

0.478507-6322-3612 0.25Control RespMean Dry Biomass-mg Yes Passes Criteria>>

Code Mean Min Max Std DevCount CV%Std ErrConc-%

7d Survival Rate Summary

95% LCL 95% UCL %Effect

0 0.9750 0.9000 1.0000 0.05004 5.13%0.02500.8954 1.0550 0.00%N

1.6 0.9000 0.8000 1.0000 0.08174 9.07%0.04080.7701 1.0300 7.69%

3.2 0.9500 0.8000 1.0000 0.10004 10.53%0.05000.7909 1.1090 2.56%

6.3 0.9750 0.9000 1.0000 0.05004 5.13%0.02500.8954 1.0550 0.00%

12 0.9000 0.8000 1.0000 0.08174 9.07%0.04080.7701 1.0300 7.69%

25 0.9000 0.8000 1.0000 0.08174 9.07%0.04080.7701 1.0300 7.69%

50 0.8750 0.8000 1.0000 0.09574 10.94%0.04790.7227 1.0270 10.26%

100 0.8250 0.7000 1.0000 0.15004 18.18%0.07500.5863 1.0640 15.38%

Code Mean Min Max Std DevCount CV%Std ErrConc-%

Mean Dry Biomass-mg Summary

95% LCL 95% UCL %Effect

0 0.4785 0.435 0.546 0.048314 10.10%0.024150.4016 0.5554 0.00%N

1.6 0.459 0.419 0.489 0.034684 7.56%0.017340.4038 0.5142 4.08%

3.2 0.5325 0.504 0.56 0.029594 5.56%0.01480.4854 0.5796 -11.29%

6.3 0.502 0.4258 0.59 0.07044 14.02%0.03520.3899 0.614 -4.90%

12 0.4615 0.433 0.479 0.020424 4.42%0.010210.429 0.494 3.55%

25 0.464 0.404 0.536 0.061774 13.31%0.030890.3657 0.5623 3.03%

50 0.4958 0.451 0.532 0.034414 6.94%0.017210.441 0.5505 -3.61%

100 0.446 0.366 0.53 0.078454 17.59%0.039230.3212 0.5708 6.79%

CETIS™ v2.1.5.5 x64 (002-704-782-4) QA:________Analyst:________Convergent Rounding (4 sf)



CETIS Summary Report Report Date: 24 Nov-23 16:17 (p 2 of  2)

Test Code/ID: 2324-0709-02FMD / 09-0506-6509

Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental Calgary

CodeConc-%

7d Survival Rate Detail

Rep 1 Rep 2 Rep 3 Rep 4

3D9E5BB985F8EC277FA14BFB8E54D9F3MD5:

0 N 1.0000 1.0000 1.0000 0.9000

1.6 0.9000 0.9000 0.8000 1.0000

3.2 1.0000 1.0000 0.8000 1.0000

6.3 0.9000 1.0000 1.0000 1.0000

12 0.9000 0.9000 0.8000 1.0000

25 0.9000 0.8000 1.0000 0.9000

50 0.8000 0.8000 1.0000 0.9000

100 0.7000 1.0000 0.7000 0.9000

CodeConc-%

Mean Dry Biomass-mg Detail

Rep 1 Rep 2 Rep 3 Rep 4

EFEC5E269A20F2802857482075F14AF5MD5:

0 N 0.546 0.478 0.435 0.455

1.6 0.489 0.419 0.441 0.487

3.2 0.504 0.556 0.51 0.56

6.3 0.471 0.521 0.4258 0.59

12 0.473 0.461 0.433 0.479

25 0.404 0.422 0.536 0.494

50 0.49 0.451 0.51 0.532

100 0.366 0.494 0.394 0.53

CodeConc-%

7d Survival Rate Binomials

Rep 1 Rep 2 Rep 3 Rep 4

0 N 10/10 10/10 10/10 9/10

1.6 9/10 9/10 8/10 10/10

3.2 10/10 10/10 8/10 10/10

6.3 9/10 10/10 12/12 10/10

12 9/10 9/10 8/10 10/10

25 9/10 8/10 10/10 9/10

50 8/10 8/10 10/10 9/10

100 7/10 10/10 7/10 9/10

CETIS™ v2.1.5.5 x64 (002-704-782-4) QA:________Analyst:________Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 24 Nov-23 16:15 (p 1 of  2)

Test Code/ID: 2324-0709-02FMD / 09-0506-6509

Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 16:15

Endpoint: 7d Survival RateAnalysis ID: 17-3462-4421

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 24 Nov-23 0:00 MD5 Hash: 3D9E5BB985F8EC277FA14BFB8E54D9F3 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed

Log(X+1) Linear 200 Yes Two-Point Interpolation1783064

Attribute Test Stat Decision

Test Acceptability Criteria

Lower OverlapUpper

TAC Limits

0.8Control Resp Yes Passes Criteria0.975 >>

Sample ID: 10-6191-8104

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-02

Sample Age: 72h (12.2 °C)

Source: ALS Laboratories 

Station: TY2311633-002 EDL2_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 21-2511-6637

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Length: 7d  0h

Diluent: Dechlorinated Tap Water

Brine:

Source: Aquatox, AR

Analyst: Lab Tech

Age: <24

Test Type: Growth-Survival (7d) 
Protocol: EC EPS RM/22
Species: Pimephales promelas 
Taxon: Actinopterygii

Point Estimates

Level 95% LCL 95% UCL% Tox Units 95% LCL 95% UCL

LC15 94.95 6.614 --- 1.1 --- 15.1

LC20 >100 --- --- <1 --- ---

LC25 >100 --- --- <1 --- ---

LC40 >100 --- --- <1 --- ---

LC50 >100 --- --- <1 --- ---

Mean Min MaxCountCode ΣA/ΣB

Calculated Variate(A/B)

Conc-% CV% %Effect

7d Survival Rate Summary

Mean %Effect

Isotonic Variate

Median

0.9750 39/400.9000 1.00000 4N 0.00%5.13% 0.9750 0.00%1.0000

0.9000 36/400.8000 1.00001.6 4 7.69%9.07% 0.9417 3.42%0.9000

0.9500 38/400.8000 1.00003.2 4 2.56%10.53% 0.9417 3.42%1.0000

0.9750 41/420.9000 1.00006.3 4 0.00%5.13% 0.9417 3.42%1.0000

0.9000 36/400.8000 1.000012 4 7.69%9.07% 0.9000 7.69%0.9000

0.9000 36/400.8000 1.000025 4 7.69%9.07% 0.9000 7.69%0.9000

0.8750 35/400.8000 1.000050 4 10.26%10.94% 0.8750 10.26%0.8500

0.8250 33/400.7000 1.0000100 4 15.38%18.18% 0.8250 15.38%0.8000

CodeConc-%

7d Survival Rate Detail

Rep 1 Rep 2 Rep 3 Rep 4

0 N 1.0000 1.0000 1.0000 0.9000

1.6 0.9000 0.9000 0.8000 1.0000

3.2 1.0000 1.0000 0.8000 1.0000

6.3 0.9000 1.0000 1.0000 1.0000

12 0.9000 0.9000 0.8000 1.0000

25 0.9000 0.8000 1.0000 0.9000

50 0.8000 0.8000 1.0000 0.9000

100 0.7000 1.0000 0.7000 0.9000

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 24 Nov-23 16:15 (p 2 of  2)

Test Code/ID: 2324-0709-02FMD / 09-0506-6509

Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 16:15

Endpoint: 7d Survival RateAnalysis ID: 17-3462-4421

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 24 Nov-23 0:00 MD5 Hash: 3D9E5BB985F8EC277FA14BFB8E54D9F3 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

CodeConc-%

7d Survival Rate Binomials

Rep 1 Rep 2 Rep 3 Rep 4

0 N 10/10 10/10 10/10 9/10

1.6 9/10 9/10 8/10 10/10

3.2 10/10 10/10 8/10 10/10

6.3 9/10 10/10 12/12 10/10

12 9/10 9/10 8/10 10/10

25 9/10 8/10 10/10 9/10

50 8/10 8/10 10/10 9/10

100 7/10 10/10 7/10 9/10

Graphics

Conc-%

1009080706050403020100

7
d

 S
u

rv
iv

a
l 
R

a
te

0.96

0.80

0.64

0.48

0.32

0.16

0.00

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 24 Nov-23 16:17 (p 1 of  2)

Test Code/ID: 2324-0709-02FMD / 09-0506-6509

Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 16:16

Endpoint: Mean Dry Biomass-mgAnalysis ID: 07-6322-3612

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 24 Nov-23 0:00 MD5 Hash: EFEC5E269A20F2802857482075F14AF5 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed

Log(X+1) Linear 200 Yes Two-Point Interpolation1046362

Attribute Test Stat Decision

Test Acceptability Criteria

Lower OverlapUpper

TAC Limits

0.25Control Resp Yes Passes Criteria0.4785 >>

Sample ID: 10-6191-8104

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-02

Sample Age: 72h (12.2 °C)

Source: ALS Laboratories 

Station: TY2311633-002 EDL2_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 21-2511-6637

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Length: 7d  0h

Diluent: Dechlorinated Tap Water

Brine:

Source: Aquatox, AR

Analyst: Lab Tech

Age: <24

Test Type: Growth-Survival (7d) 
Protocol: EC EPS RM/22
Species: Pimephales promelas 
Taxon: Actinopterygii

Point Estimates

Level 95% LCL 95% UCL% Tox Units 95% LCL 95% UCL

IC15 >100 --- --- <1 --- ---

IC20 >100 --- --- <1 --- ---

IC25 >100 --- --- <1 --- ---

IC40 >100 --- --- <1 --- ---

IC50 >100 --- --- <1 --- ---

Mean Min MaxCountCode

Calculated Variate

Conc-% CV% %Effect

Mean Dry Biomass-mg Summary

Mean %Effect

Isotonic Variate

Median

0.4785 0.435 0.5460 4N 0.00%10.10% 0.493 0.00%0.4665

0.459 0.419 0.4891.6 4 4.08%7.56% 0.493 0.00%0.464

0.5325 0.504 0.563.2 4 -11.29%5.56% 0.493 0.00%0.533

0.502 0.4258 0.596.3 4 -4.90%14.02% 0.493 0.00%0.496

0.4615 0.433 0.47912 4 3.55%4.42% 0.4738 3.90%0.467

0.464 0.404 0.53625 4 3.03%13.31% 0.4738 3.90%0.458

0.4958 0.451 0.53250 4 -3.61%6.94% 0.4738 3.90%0.5

0.446 0.366 0.53100 4 6.79%17.59% 0.446 9.53%0.444

CodeConc-%

Mean Dry Biomass-mg Detail

Rep 1 Rep 2 Rep 3 Rep 4

0 N 0.546 0.478 0.435 0.455

1.6 0.489 0.419 0.441 0.487

3.2 0.504 0.556 0.51 0.56

6.3 0.471 0.521 0.4258 0.59

12 0.473 0.461 0.433 0.479

25 0.404 0.422 0.536 0.494

50 0.49 0.451 0.51 0.532

100 0.366 0.494 0.394 0.53

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 24 Nov-23 16:17 (p 2 of  2)

Test Code/ID: 2324-0709-02FMD / 09-0506-6509

Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 16:16

Endpoint: Mean Dry Biomass-mgAnalysis ID: 07-6322-3612

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 24 Nov-23 0:00 MD5 Hash: EFEC5E269A20F2802857482075F14AF5 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5
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APPENDIX D – Lemna minor Toxicity Test Data 









CETIS Summary Report Report Date: 13 Dec-23 17:03 (p 1 of  2)

Test Code/ID: 2324-0709-01LMD / 13-5016-2498

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Batch ID: 15-0532-6592

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Type: Lemna Growth

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/37 Diluent: Lemna Test Media

Brine:Species: Lemna minor

Source: In-House Culture

Analyst: Lab Tech

Age: 10Taxon: Tracheophyta

Sample ID: 17-7121-1724

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-01

Sample Age: 72h (11.9 °C)

Source: ALS Laboratories 

Station: TY2311633-001 EDL1_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Multiple Comparison Summary

NOEL LOEL TOELEndpointAnalysis ID Comparison Method PMSD TU

97 >97 ---10-5700-3974 14.0%Frond Count 1Dunnett Multiple Comparison Test

97 >97 ---01-0658-6575 13.3%Total Dry Weight-mg 1Dunnett Multiple Comparison Test

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Point Estimate Method %Level TU

IC5 0.04364 --- 0.478717-0554-4857 2291.5NLR: 3P Log-LogisticFrond Count

IC10 0.3442 0.03021 1.404 290.6

IC15 1.236 0.3207 3.366 80.9

IC20 3.237 1.323 6.842 30.9

IC25 7.168 3.797 12.67 14

IC40 48.69 27.48 84.32 2.1

IC50 149.3 62.54 356.5 0.7

IC5 1.826 0.008965 14.8720-3162-0517 54.8NLR: 3P Log-GompertzTotal Dry Weight-mg

IC10 23.24 6.125 62.82 4.3

IC15 107.5 13.71 425.1 0.9

IC20 329.4 6.857 2538 0.3

IC25 808.3 1.081 11520 0.1

IC40 6148 --- 886000 0

IC50 18080 --- --- 0

Code Mean Min Max Std DevCount CV%Std ErrConc-%

Frond Count Summary

95% LCL 95% UCL %Effect

0 42.25 38 45 2.9864 7.07%1.49337.5 47 0.00%N

1.5 32.75 30 36 2.7544 8.41%1.37728.37 37.13 22.49%

3 34 29 39 5.2284 15.38%2.61425.68 42.32 19.53%

6.1 31.25 30 34 1.8934 6.06%0.946528.24 34.26 26.04%

12.3 34 29 38 3.9164 11.52%1.95827.77 40.23 19.53%

24 26 22 31 3.7424 14.39%1.87120.05 31.95 38.46%

49 25.75 23 29 2.54 9.71%1.2521.77 29.73 39.05%

97 21.25 18 24 2.7544 12.96%1.37716.87 25.63 49.70%

Code Mean Min Max Std DevCount CV%Std ErrConc-%

Total Dry Weight-mg Summary

95% LCL 95% UCL %Effect

0 5.795 5.2 6.56 0.59694 10.30%0.29854.845 6.745 0.00%N

1.5 5.453 5.28 5.84 0.26174 4.80%0.13095.036 5.869 5.91%

3 5.545 5.14 5.89 0.35464 6.40%0.17734.981 6.109 4.31%

6.1 5.28 5.02 5.51 0.20994 3.98%0.1054.946 5.614 8.89%

12.3 5.513 4.82 6.01 0.50114 9.09%0.25054.715 6.31 4.87%

24 5.043 4.54 5.57 0.46084 9.14%0.23044.309 5.776 12.99%

49 5.122 4.79 5.43 0.29814 5.82%0.14914.648 5.597 11.60%

97 4.945 4.01 5.42 0.63774 12.90%0.31893.93 5.96 14.67%

CETIS™ v2.1.5.5 x64 (002-704-782-4) QA:________Analyst:________Convergent Rounding (4 sf)



CETIS Summary Report Report Date: 13 Dec-23 17:03 (p 2 of  2)

Test Code/ID: 2324-0709-01LMD / 13-5016-2498

Lemna Growth Inhibition Test Nautilus Environmental Calgary

CodeConc-%

Frond Count Detail

Rep 1 Rep 2 Rep 3 Rep 4

8D4F3413CEB54563590D5F541DF76779MD5:

0 N 43 45 38 43

1.5 31 30 36 34

3 29 38 39 30

6.1 31 30 30 34

12.3 33 29 36 38

24 26 25 22 31

49 29 25 26 23

97 23 20 18 24

CodeConc-%

Total Dry Weight-mg Detail

Rep 1 Rep 2 Rep 3 Rep 4

C368FA1EE7107DED6693138931FAA37DMD5:

0 N 5.2 5.95 6.56 5.47

1.5 5.31 5.28 5.84 5.38

3 5.14 5.79 5.89 5.36

6.1 5.37 5.02 5.51 5.22

12.3 5.55 4.82 5.67 6.01

24 4.8 5.26 4.54 5.57

49 5.43 5.31 4.96 4.79

97 5.26 5.09 4.01 5.42

CETIS™ v2.1.5.5 x64 (002-704-782-4) QA:________Analyst:________Convergent Rounding (4 sf)



Report Date: 23 Nov-23 16:33 (p 1 of  2)CETIS Analytical Report
Test Code/ID: 2324-0709-01LMD / 13-5016-2498

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:32

Endpoint: Frond CountAnalysis ID: 10-5700-3974

Analysis: Parametric-Control vs Treatments Status Level: 1

Edit Date: 23 Nov-23 0:00 MD5 Hash: 8D4F3413CEB54563590D5F541DF76779 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Sample ID: 17-7121-1724

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-01

Sample Age: 72h (11.9 °C)

Source: ALS Laboratories 

Station: TY2311633-001 EDL1_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 15-0532-6592

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Type: Lemna Growth

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/37 Diluent: Lemna Test Media

Brine:Species: Lemna minor

Source: In-House Culture

Analyst: Lab Tech

Age: 10Taxon: Tracheophyta

Test Stat Critical P-Value Decision(α:5%)MSDvsControl Conc-%

Dunnett Multiple Comparison Test

P-Typedf

-3.993 2.482 5.905 1.0000 Non-Significant Effect1.5Negative Control 6 CDF

-3.467 2.482 5.905 1.0000 Non-Significant Effect3 6 CDF

-4.623 2.482 5.905 1.0000 Non-Significant Effect6.1 6 CDF

-3.467 2.482 5.905 1.0000 Non-Significant Effect12.3 6 CDF

-6.83 2.482 5.905 1.0000 Non-Significant Effect24 6 CDF

-6.935 2.482 5.905 1.0000 Non-Significant Effect49 6 CDF

-8.826 2.482 5.905 1.0000 Non-Significant Effect97 6 CDF

NOEL LOEL Tox UnitsTOELAlt  HypData Transform PMSDMSDu

97 >97 13.98%1---C < TUntransformed 5.905

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1180.97 168.71 7 14.9 <1.0E-05 Significant Effect

Error 271.75 11.3229 24

1452.72 31Total

ANOVA Assumptions Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

3.703 14.07 0.8132 Equal VariancesBartlett Equality of Variance TestVariance

0.9613 0.9338 0.2986 Normal DistributionShapiro-Wilk W Normality TestDistribution

Mean Min MaxMedianCountCode Std ErrConc-% CV% %Effect95% LCL 95% UCL

Frond Count Summary

42.25 38 45430 4 1.493 7.07%37.5 47N 0.00%

32.75 30 3632.51.5 4 1.377 8.41%28.37 37.13 22.49%

34 29 39343 4 2.614 15.38%25.68 42.32 19.53%

31.25 30 3430.56.1 4 0.9465 6.06%28.24 34.26 26.04%

34 29 3834.512.3 4 1.958 11.52%27.77 40.23 19.53%

26 22 3125.524 4 1.871 14.39%20.05 31.95 38.46%

25.75 23 2925.549 4 1.25 9.71%21.77 29.73 39.05%

21.25 18 2421.597 4 1.377 12.96%16.87 25.63 49.70%

CodeConc-%

Frond Count Detail

Rep 1 Rep 2 Rep 3 Rep 4

0 N 43 45 38 43

1.5 31 30 36 34

3 29 38 39 30

6.1 31 30 30 34

12.3 33 29 36 38

24 26 25 22 31

49 29 25 26 23

97 23 20 18 24

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



Report Date: 23 Nov-23 16:33 (p 2 of  2)CETIS Analytical Report
Test Code/ID: 2324-0709-01LMD / 13-5016-2498

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:32

Endpoint: Frond CountAnalysis ID: 10-5700-3974

Analysis: Parametric-Control vs Treatments Status Level: 1

Edit Date: 23 Nov-23 0:00 MD5 Hash: 8D4F3413CEB54563590D5F541DF76779 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Graphics

Conc-%

0 N 1.5 3 6.1 12.3 24 49 97

F
ro

n
d

 C
o

u
n

t

50

40

30

20

10

0

▲

Rankits

2.01.51.00.50.0-0.5-1.0-1.5-2.0

U
n

tr
a
n

s
fo

rm
e
d

6

4

2

0

-2

-4

-6

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 23 Nov-23 16:35 (p 1 of  3)

Test Code/ID: 2324-0709-01LMD / 13-5016-2498

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:35

Endpoint: Frond CountAnalysis ID: 17-0554-4857

Analysis: Nonlinear Regression (NLR) Status Level: 1

Edit Date: 23 Nov-23 0:00 MD5 Hash: 8D4F3413CEB54563590D5F541DF76779 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Sample ID: 17-7121-1724

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-01

Sample Age: 72h (11.9 °C)

Source: ALS Laboratories 

Station: TY2311633-001 EDL1_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 15-0532-6592

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Type: Lemna Growth

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/37 Diluent: Lemna Test Media

Brine:Species: Lemna minor

Source: In-House Culture

Analyst: Lab Tech

Age: 10Taxon: Tracheophyta

Point Estimates

Level 95% LCL 95% UCL% Tox Units 95% LCL 95% UCL

IC5 0.04364 --- 0.4787 2291.5 208.9 ---

IC10 0.3442 0.03021 1.404 290.6 71.2 3310.5

IC15 1.236 0.3207 3.366 80.9 29.7 311.9

IC20 3.237 1.323 6.842 30.9 14.6 75.6

IC25 7.168 3.797 12.67 14 7.9 26.3

IC40 48.69 27.48 84.32 2.1 1.2 3.6

IC50 149.3 62.54 356.5 0.7 0.3 1.6

F Stat P-ValueAdj  R2Iters

Regression Summary

Decision(α:5%)LL AICc BIC PMSD OptimizeThresh

2.054 0.10680.71456 Non-Significant Lack-of-Fit-40.43 87.73 91.27 8.86% Yes41.81

X Trans Y TransModel Name and Function

Non-Linear Regression Options

Weighting Function PTBS Function

None None3P Log-Logistic: μ=α/[1+[x/δ]^γ] Normal [ω=1] Off [μ*=μ]

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL  t Stat P-Value Decision(α:5%)

41.81 1.812 38.1 45.51 23.08 <1.0E-05 Significant Parameterα

0.3618 0.07471 0.209 0.5146 4.843 3.9E-05 Significant Parameterγ

149.3 68.13 9.959 288.7 2.191 0.0366 Significant Parameterδ

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Model 31630 10540 3 788 <1.0E-05 Significant Effect

Lack of Fit 116.3 23.26 5 2.054 0.1068 Non-Significant Lack-of-Fit

Pure Error 271.8 11.32 24

Residual 388 13.38 29

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(α:5%)

3.703 14.07 0.8132 Equal VariancesVariance Bartlett Equality of Variance Test

1.458 2.423 0.2291 Equal VariancesMod Levene Equality of Variance 

0.2653 2.492 0.7207 Normal DistributionDistribution Anderson-Darling A2 Test

0.9724 0.9338 0.5691 Normal DistributionShapiro-Wilk W Normality Test

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 23 Nov-23 16:35 (p 2 of  3)

Test Code/ID: 2324-0709-01LMD / 13-5016-2498

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:35

Endpoint: Frond CountAnalysis ID: 17-0554-4857

Analysis: Nonlinear Regression (NLR) Status Level: 1

Edit Date: 23 Nov-23 0:00 MD5 Hash: 8D4F3413CEB54563590D5F541DF76779 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Mean Min MaxCountCode

Calculated Variate

Std ErrConc-% CV% %Effect

Frond Count Summary

Median Std Dev

42.25 38 450 4 1.493N 0.00%7.07%43 2.986

32.75 30 361.5 4 1.377 22.49%8.41%32.5 2.754

34 29 393 4 2.614 19.53%15.38%34 5.228

31.25 30 346.1 4 0.9465 26.04%6.06%30.5 1.893

34 29 3812.3 4 1.958 19.53%11.52%34.5 3.916

26 22 3124 4 1.871 38.46%14.39%25.5 3.742

25.75 23 2949 4 1.25 39.05%9.71%25.5 2.5

21.25 18 2497 4 1.377 49.70%12.96%21.5 2.754

CodeConc-%

Frond Count Detail

Rep 1 Rep 2 Rep 3 Rep 4

0 N 43 45 38 43

1.5 31 30 36 34

3 29 38 39 30

6.1 31 30 30 34

12.3 33 29 36 38

24 26 25 22 31

49 29 25 26 23

97 23 20 18 24

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 23 Nov-23 16:35 (p 3 of  3)

Test Code/ID: 2324-0709-01LMD / 13-5016-2498

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:35

Endpoint: Frond CountAnalysis ID: 17-0554-4857

Analysis: Nonlinear Regression (NLR) Status Level: 1

Edit Date: 23 Nov-23 0:00 MD5 Hash: 8D4F3413CEB54563590D5F541DF76779 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Graphics Model: 3P Log-Logistic: μ=α/[1+[x/δ]^γ]     Distribution: Normal [ω=1]
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Report Date: 13 Dec-23 17:01 (p 1 of  2)CETIS Analytical Report
Test Code/ID: 2324-0709-01LMD / 13-5016-2498

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 13 Dec-23 17:01

Endpoint: Total Dry Weight-mgAnalysis ID: 01-0658-6575

Analysis: Parametric-Control vs Treatments Status Level: 1

Edit Date: 23 Nov-23 0:00 MD5 Hash: C368FA1EE7107DED6693138931FAA37D Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Sample ID: 17-7121-1724

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-01

Sample Age: 72h (11.9 °C)

Source: ALS Laboratories 

Station: TY2311633-001 EDL1_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 15-0532-6592

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Type: Lemna Growth

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/37 Diluent: Lemna Test Media

Brine:Species: Lemna minor

Source: In-House Culture

Analyst: Lab Tech

Age: 10Taxon: Tracheophyta

Test Stat Critical P-Value Decision(α:5%)MSDvsControl Conc-%

Dunnett Multiple Comparison Test

P-Typedf

-1.099 2.482 0.7734 0.9928 Non-Significant Effect1.5Negative Control 6 CDF

-0.8023 2.482 0.7734 0.9824 Non-Significant Effect3 6 CDF

-1.653 2.482 0.7734 0.9988 Non-Significant Effect6.1 6 CDF

-0.9066 2.482 0.7734 0.9870 Non-Significant Effect12.3 6 CDF

-2.415 2.482 0.7734 0.9999 Non-Significant Effect24 6 CDF

-2.158 2.482 0.7734 0.9998 Non-Significant Effect49 6 CDF

-2.728 2.482 0.7734 1.0000 Non-Significant Effect97 6 CDF

NOEL LOEL Tox UnitsTOELAlt  HypData Transform PMSDMSDu

97 >97 13.35%1---C < TUntransformed 0.7734

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2.34729 0.335327 7 1.727 0.1501 Non-Significant Effect

Error 4.6608 0.1942 24

7.00809 31Total

ANOVA Assumptions Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

5.465 14.07 0.6035 Equal VariancesBartlett Equality of Variance TestVariance

0.9837 0.9338 0.8969 Normal DistributionShapiro-Wilk W Normality TestDistribution

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

2.411 2.938 0.3754 No Outliers DetectedGrubbs Extreme Value TestOutlier

Mean Min MaxMedianCountCode Std ErrConc-% CV% %Effect95% LCL 95% UCL

Total Dry Weight-mg Summary

5.795 5.2 6.565.710 4 0.2985 10.30%4.845 6.745N 0.00%

5.452 5.28 5.845.3451.5 4 0.1309 4.80%5.036 5.869 5.91%

5.545 5.14 5.895.5753 4 0.1773 6.40%4.981 6.109 4.31%

5.28 5.02 5.515.2956.1 4 0.105 3.98%4.946 5.614 8.89%

5.512 4.82 6.015.6112.3 4 0.2505 9.09%4.715 6.31 4.87%

5.042 4.54 5.575.0324 4 0.2304 9.14%4.309 5.776 12.99%

5.122 4.79 5.435.13549 4 0.1491 5.82%4.648 5.597 11.60%

4.945 4.01 5.425.17597 4 0.3189 12.90%3.93 5.96 14.67%

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



Report Date: 13 Dec-23 17:01 (p 2 of  2)CETIS Analytical Report
Test Code/ID: 2324-0709-01LMD / 13-5016-2498

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 13 Dec-23 17:01

Endpoint: Total Dry Weight-mgAnalysis ID: 01-0658-6575

Analysis: Parametric-Control vs Treatments Status Level: 1

Edit Date: 23 Nov-23 0:00 MD5 Hash: C368FA1EE7107DED6693138931FAA37D Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

CodeConc-%

Total Dry Weight-mg Detail

Rep 1 Rep 2 Rep 3 Rep 4

0 N 5.2 5.95 6.56 5.47

1.5 5.31 5.28 5.84 5.38

3 5.14 5.79 5.89 5.36

6.1 5.37 5.02 5.51 5.22

12.3 5.55 4.82 5.67 6.01

24 4.8 5.26 4.54 5.57

49 5.43 5.31 4.96 4.79

97 5.26 5.09 4.01 5.42
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CETIS Analytical Report Report Date: 23 Nov-23 16:31 (p 1 of  3)

Test Code/ID: 2324-0709-01LMD / 13-5016-2498

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:30

Endpoint: Total Dry Weight-mgAnalysis ID: 20-3162-0517

Analysis: Nonlinear Regression (NLR) Status Level: 1

Edit Date: 23 Nov-23 0:00 MD5 Hash: C368FA1EE7107DED6693138931FAA37D Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Sample ID: 17-7121-1724

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-01

Sample Age: 72h (11.9 °C)

Source: ALS Laboratories 

Station: TY2311633-001 EDL1_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 15-0532-6592

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Type: Lemna Growth

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/37 Diluent: Lemna Test Media

Brine:Species: Lemna minor

Source: In-House Culture

Analyst: Lab Tech

Age: 10Taxon: Tracheophyta

Point Estimates

Level 95% LCL 95% UCL% Tox Units 95% LCL 95% UCL

IC5 1.826 0.008965 14.87 54.8 6.7 11154.8

IC10 23.24 6.125 62.82 4.3 1.6 16.3

IC15 107.5 13.71 425.1 0.9 0.2 7.3

IC20 329.4 6.857 2538 0.3 0 14.6

IC25 808.3 1.081 11520 0.1 0 92.5

IC40 6148 --- 886000 0 0 ---

IC50 18080 --- --- 0 --- ---

F Stat P-ValueAdj  R2Iters

Regression Summary

Decision(α:5%)LL AICc BIC PMSD OptimizeThresh

0.3932 0.84860.23085 Non-Significant Lack-of-Fit29.06 -51.26 -47.72 7.28% Yes5.791

X Trans Y TransModel Name and Function

Non-Linear Regression Options

Weighting Function PTBS Function

None None3P Log-Gompertz: μ=α∙exp[log[0.5]∙[x/δ]^γ] Normal [ω=1] Off [μ*=μ]

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL  t Stat P-Value Decision(α:5%)

5.791 0.206 5.37 6.212 28.11 <1.0E-05 Significant Parameterα

0.283 0.1664 -0.0574 0.6234 1.7 0.0998 Non-Significant Parameterγ

18080 57500 -99530 135700 0.3143 0.7555 Non-Significant Parameterδ

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Model 913.4 304.5 3 1751 <1.0E-05 Significant Effect

Lack of Fit 0.3818 0.07636 5 0.3932 0.8486 Non-Significant Lack-of-Fit

Pure Error 4.661 0.1942 24

Residual 5.043 0.1739 29

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(α:5%)

5.465 14.07 0.6035 Equal VariancesVariance Bartlett Equality of Variance Test

0.6558 2.423 0.7063 Equal VariancesMod Levene Equality of Variance 

0.2956 2.492 0.6252 Normal DistributionDistribution Anderson-Darling A2 Test

0.9815 0.9338 0.8407 Normal DistributionShapiro-Wilk W Normality Test

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 23 Nov-23 16:31 (p 2 of  3)

Test Code/ID: 2324-0709-01LMD / 13-5016-2498

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:30

Endpoint: Total Dry Weight-mgAnalysis ID: 20-3162-0517

Analysis: Nonlinear Regression (NLR) Status Level: 1

Edit Date: 23 Nov-23 0:00 MD5 Hash: C368FA1EE7107DED6693138931FAA37D Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Mean Min MaxCountCode

Calculated Variate

Std ErrConc-% CV% %Effect

Total Dry Weight-mg Summary

Median Std Dev

5.795 5.2 6.560 4 0.2985N 0.00%10.30%5.71 0.5969

5.452 5.28 5.841.5 4 0.1309 5.91%4.80%5.345 0.2617

5.545 5.14 5.893 4 0.1773 4.31%6.40%5.575 0.3546

5.28 5.02 5.516.1 4 0.105 8.89%3.98%5.295 0.2099

5.512 4.82 6.0112.3 4 0.2505 4.87%9.09%5.61 0.5011

5.042 4.54 5.5724 4 0.2304 12.99%9.14%5.03 0.4608

5.122 4.79 5.4349 4 0.1491 11.60%5.82%5.135 0.2981

4.945 4.01 5.4297 4 0.3189 14.67%12.90%5.175 0.6377

CodeConc-%

Total Dry Weight-mg Detail

Rep 1 Rep 2 Rep 3 Rep 4

0 N 5.2 5.95 6.56 5.47

1.5 5.31 5.28 5.84 5.38

3 5.14 5.79 5.89 5.36

6.1 5.37 5.02 5.51 5.22

12.3 5.55 4.82 5.67 6.01

24 4.8 5.26 4.54 5.57

49 5.43 5.31 4.96 4.79

97 5.26 5.09 4.01 5.42

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 23 Nov-23 16:31 (p 3 of  3)

Test Code/ID: 2324-0709-01LMD / 13-5016-2498

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 23 Nov-23 16:30

Endpoint: Total Dry Weight-mgAnalysis ID: 20-3162-0517

Analysis: Nonlinear Regression (NLR) Status Level: 1

Edit Date: 23 Nov-23 0:00 MD5 Hash: C368FA1EE7107DED6693138931FAA37D Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Graphics Model: 3P Log-Gompertz: μ=α∙exp[log[0.5]∙[x/δ]^γ]     Distribution: Normal [ω=1]
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CETIS Summary Report Report Date: 24 Nov-23 16:43 (p 1 of  2)

Test Code/ID: 2324-0709-02LMD / 13-4379-6032

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Batch ID: 04-4355-2928

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Type: Lemna Growth

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/37 Diluent:

Brine:Species: Lemna minor

Source: In-House Culture

Analyst: Lab Tech

Age: 10dTaxon: Tracheophyta

Sample ID: 10-6191-8104

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-02

Sample Age: 72h (12.2 °C)

Source: ALS Laboratories 

Station: TY2311633-002 EDL2_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Multiple Comparison Summary

NOEL LOEL TOELEndpointAnalysis ID Comparison Method PMSD TU

97 >97 ---06-4223-9053 15.3%Frond Count 1Dunnett Multiple Comparison Test

97 >97 ---01-3347-0336 ---Total Dry Weight-mg 1Nemenyi-Damico-Wolfe Test

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Point Estimate Method %Level TU

IC5 0.03116 --- 0.469207-1904-7358 3209.5NLR: 3P Log-LogisticFrond Count

IC10 0.2765 0.01318 1.403 361.6

IC15 1.069 0.211 3.416 93.6

IC20 2.956 1.033 7.01 33.8

IC25 6.852 3.298 13.12 14.6

IC40 51.92 26.47 98.85 1.9

IC50 169.8 59.89 481.3 0.6

IC5 0.0006529 --- 146.202-6010-9190 153151NLR: 3P Log-GompertzTotal Dry Weight-mg

IC10 1.049 4.32E-05 202.6 95.3

IC15 89.35 0.2457 4669 1.1

IC20 2307 --- 8530000 0

IC25 31220 --- 4.24E+09 0

IC40 11260000 --- --- 0

IC50 25770000 --- --- 0

Code Mean Min Max Std DevCount CV%Std ErrConc-%

Frond Count Summary

95% LCL 95% UCL %Effect

0 42.75 40 46 2.7544 6.44%1.37738.37 47.13 0.00%N

1.5 35.5 31 40 3.6974 10.41%1.84829.62 41.38 16.96%

3 33.75 32 36 1.7084 5.06%0.853931.03 36.47 21.05%

6.1 37 33 40 3.1624 8.55%1.58131.97 42.03 13.45%

12.3 27.25 21 32 5.1884 19.04%2.59418.99 35.51 36.26%

24 27.5 23 35 5.264 19.13%2.6319.13 35.87 35.67%

49 24.75 23 26 1.54 6.06%0.7522.36 27.14 42.11%

97 25.25 21 30 4.4254 17.53%2.21318.21 32.29 40.94%

Code Mean Min Max Std DevCount CV%Std ErrConc-%

Total Dry Weight-mg Summary

95% LCL 95% UCL %Effect

0 5.773 5.59 6.16 0.26164 4.53%0.13085.356 6.189 0.00%N

1.5 5.205 4.63 5.89 0.5884 11.30%0.2944.269 6.141 9.83%

3 5.082 4.62 6.24 0.77414 15.23%0.3873.851 6.314 11.95%

6.1 5.262 5.04 5.5 0.25724 4.89%0.12864.853 5.672 8.83%

12.3 4.77 4.28 5.39 0.49784 10.44%0.24893.978 5.562 17.37%

24 5.135 4.54 6.2 0.73074 14.23%0.36543.972 6.298 11.04%

49 4.97 4.69 5.27 0.27074 5.45%0.13534.539 5.401 13.90%

97 4.89 4.35 5.68 0.61134 12.50%0.30563.917 5.863 15.29%

CETIS™ v2.1.5.5 x64 (002-704-782-4) QA:________Analyst:________Convergent Rounding (4 sf)



CETIS Summary Report Report Date: 24 Nov-23 16:43 (p 2 of  2)

Test Code/ID: 2324-0709-02LMD / 13-4379-6032

Lemna Growth Inhibition Test Nautilus Environmental Calgary

CodeConc-%

Frond Count Detail

Rep 1 Rep 2 Rep 3 Rep 4

59803BC0C366F6092DBBF75EC329ED5CMD5:

0 N 46 44 41 40

1.5 35 36 31 40

3 34 33 32 36

6.1 40 36 39 33

12.3 31 25 32 21

24 27 23 35 25

49 26 23 24 26

97 22 21 30 28

CodeConc-%

Total Dry Weight-mg Detail

Rep 1 Rep 2 Rep 3 Rep 4

002D99855612CB936AC5A8CF1711F197MD5:

0 N 6.16 5.59 5.69 5.65

1.5 4.81 5.49 4.63 5.89

3 4.62 4.7 4.77 6.24

6.1 5.5 5.04 5.47 5.04

12.3 4.94 4.47 5.39 4.28

24 4.94 4.54 6.2 4.86

49 5.12 4.8 4.69 5.27

97 4.35 4.47 5.68 5.06

CETIS™ v2.1.5.5 x64 (002-704-782-4) QA:________Analyst:________Convergent Rounding (4 sf)



Report Date: 24 Nov-23 16:36 (p 1 of  2)CETIS Analytical Report
Test Code/ID: 2324-0709-02LMD / 13-4379-6032

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 16:34

Endpoint: Frond CountAnalysis ID: 06-4223-9053

Analysis: Parametric-Control vs Treatments Status Level: 1

Edit Date: 24 Nov-23 0:00 MD5 Hash: 59803BC0C366F6092DBBF75EC329ED5C Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Sample ID: 10-6191-8104

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-02

Sample Age: 72h (12.2 °C)

Source: ALS Laboratories 

Station: TY2311633-002 EDL2_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 04-4355-2928

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Type: Lemna Growth

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/37 Diluent:

Brine:Species: Lemna minor

Source: In-House Culture

Analyst: Lab Tech

Age: 10dTaxon: Tracheophyta

Test Stat Critical P-Value Decision(α:5%)MSDvsControl Conc-%

Dunnett Multiple Comparison Test

P-Typedf

-2.758 2.482 6.525 1.0000 Non-Significant Effect1.5Negative Control 6 CDF

-3.423 2.482 6.525 1.0000 Non-Significant Effect3 6 CDF

-2.187 2.482 6.525 0.9998 Non-Significant Effect6.1 6 CDF

-5.896 2.482 6.525 1.0000 Non-Significant Effect12.3 6 CDF

-5.801 2.482 6.525 1.0000 Non-Significant Effect24 6 CDF

-6.847 2.482 6.525 1.0000 Non-Significant Effect49 6 CDF

-6.657 2.482 6.525 1.0000 Non-Significant Effect97 6 CDF

NOEL LOEL Tox UnitsTOELAlt  HypData Transform PMSDMSDu

97 >97 15.26%1---C < TUntransformed 6.525

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 1184.72 169.246 7 12.24 <1.0E-05 Significant Effect

Error 331.75 13.8229 24

1516.47 31Total

ANOVA Assumptions Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

6.928 14.07 0.4364 Equal VariancesBartlett Equality of Variance TestVariance

0.9838 0.9338 0.8983 Normal DistributionShapiro-Wilk W Normality TestDistribution

Mean Min MaxMedianCountCode Std ErrConc-% CV% %Effect95% LCL 95% UCL

Frond Count Summary

42.75 40 4642.50 4 1.377 6.44%38.37 47.13N 0.00%

35.5 31 4035.51.5 4 1.848 10.41%29.62 41.38 16.96%

33.75 32 3633.53 4 0.8539 5.06%31.03 36.47 21.05%

37 33 4037.56.1 4 1.581 8.55%31.97 42.03 13.45%

27.25 21 322812.3 4 2.594 19.04%18.99 35.51 36.26%

27.5 23 352624 4 2.63 19.13%19.13 35.87 35.67%

24.75 23 262549 4 0.75 6.06%22.36 27.14 42.11%

25.25 21 302597 4 2.213 17.53%18.21 32.29 40.94%

CodeConc-%

Frond Count Detail

Rep 1 Rep 2 Rep 3 Rep 4

0 N 46 44 41 40

1.5 35 36 31 40

3 34 33 32 36

6.1 40 36 39 33

12.3 31 25 32 21

24 27 23 35 25

49 26 23 24 26

97 22 21 30 28

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



Report Date: 24 Nov-23 16:36 (p 2 of  2)CETIS Analytical Report
Test Code/ID: 2324-0709-02LMD / 13-4379-6032

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 16:34

Endpoint: Frond CountAnalysis ID: 06-4223-9053

Analysis: Parametric-Control vs Treatments Status Level: 1

Edit Date: 24 Nov-23 0:00 MD5 Hash: 59803BC0C366F6092DBBF75EC329ED5C Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5
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CETIS Analytical Report Report Date: 24 Nov-23 16:42 (p 1 of  3)

Test Code/ID: 2324-0709-02LMD / 13-4379-6032

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 16:37

Endpoint: Frond CountAnalysis ID: 07-1904-7358

Analysis: Nonlinear Regression (NLR) Status Level: 1

Edit Date: 24 Nov-23 0:00 MD5 Hash: 59803BC0C366F6092DBBF75EC329ED5C Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Sample ID: 10-6191-8104

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-02

Sample Age: 72h (12.2 °C)

Source: ALS Laboratories 

Station: TY2311633-002 EDL2_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 04-4355-2928

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Type: Lemna Growth

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/37 Diluent:

Brine:Species: Lemna minor

Source: In-House Culture

Analyst: Lab Tech

Age: 10dTaxon: Tracheophyta

Point Estimates

Level 95% LCL 95% UCL% Tox Units 95% LCL 95% UCL

IC5 0.03116 --- 0.4692 3209.5 213.1 ---

IC10 0.2765 0.01318 1.403 361.6 71.3 7587.4

IC15 1.069 0.211 3.416 93.6 29.3 473.9

IC20 2.956 1.033 7.01 33.8 14.3 96.8

IC25 6.852 3.298 13.12 14.6 7.6 30.3

IC40 51.92 26.47 98.85 1.9 1 3.8

IC50 169.8 59.89 481.3 0.6 0.2 1.7

F Stat P-ValueAdj  R2Iters

Regression Summary

Decision(α:5%)LL AICc BIC PMSD OptimizeThresh

2.11 0.09910.66345 Non-Significant Lack-of-Fit-43.75 94.37 97.91 9.60% Yes42.89

X Trans Y TransModel Name and Function

Non-Linear Regression Options

Weighting Function PTBS Function

None None3P Log-Logistic: μ=α/[1+[x/δ]^γ] Normal [ω=1] Off [μ*=μ]

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL  t Stat P-Value Decision(α:5%)

42.89 2.013 38.77 47.01 21.3 <1.0E-05 Significant Parameterα

0.3423 0.07892 0.1808 0.5037 4.336 0.0002 Significant Parameterγ

169.8 91.78 -17.93 357.5 1.85 0.0745 Non-Significant Parameterδ

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Model 33230 11080 3 672.7 <1.0E-05 Significant Effect

Lack of Fit 145.8 29.16 5 2.11 0.0991 Non-Significant Lack-of-Fit

Pure Error 331.8 13.82 24

Residual 477.6 16.47 29

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(α:5%)

6.928 14.07 0.4364 Equal VariancesVariance Bartlett Equality of Variance Test

1.394 2.423 0.2530 Equal VariancesMod Levene Equality of Variance 

0.3676 2.492 0.4353 Normal DistributionDistribution Anderson-Darling A2 Test

0.9734 0.9338 0.5965 Normal DistributionShapiro-Wilk W Normality Test

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 24 Nov-23 16:42 (p 2 of  3)

Test Code/ID: 2324-0709-02LMD / 13-4379-6032

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 16:37

Endpoint: Frond CountAnalysis ID: 07-1904-7358

Analysis: Nonlinear Regression (NLR) Status Level: 1

Edit Date: 24 Nov-23 0:00 MD5 Hash: 59803BC0C366F6092DBBF75EC329ED5C Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Mean Min MaxCountCode

Calculated Variate

Std ErrConc-% CV% %Effect

Frond Count Summary

Median Std Dev

42.75 40 460 4 1.377N 0.00%6.44%42.5 2.754

35.5 31 401.5 4 1.848 16.96%10.41%35.5 3.697

33.75 32 363 4 0.8539 21.05%5.06%33.5 1.708

37 33 406.1 4 1.581 13.45%8.55%37.5 3.162

27.25 21 3212.3 4 2.594 36.26%19.04%28 5.188

27.5 23 3524 4 2.63 35.67%19.13%26 5.26

24.75 23 2649 4 0.75 42.11%6.06%25 1.5

25.25 21 3097 4 2.213 40.94%17.53%25 4.425

CodeConc-%

Frond Count Detail

Rep 1 Rep 2 Rep 3 Rep 4

0 N 46 44 41 40

1.5 35 36 31 40

3 34 33 32 36

6.1 40 36 39 33

12.3 31 25 32 21

24 27 23 35 25

49 26 23 24 26

97 22 21 30 28

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 24 Nov-23 16:42 (p 3 of  3)

Test Code/ID: 2324-0709-02LMD / 13-4379-6032

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 16:37

Endpoint: Frond CountAnalysis ID: 07-1904-7358

Analysis: Nonlinear Regression (NLR) Status Level: 1

Edit Date: 24 Nov-23 0:00 MD5 Hash: 59803BC0C366F6092DBBF75EC329ED5C Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Graphics Model: 3P Log-Logistic: μ=α/[1+[x/δ]^γ]     Distribution: Normal [ω=1]
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Report Date: 24 Nov-23 16:25 (p 1 of  2)CETIS Analytical Report
Test Code/ID: 2324-0709-02LMD / 13-4379-6032

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 16:23

Endpoint: Total Dry Weight-mgAnalysis ID: 01-3347-0336

Analysis: Nonparametric-Control vs Treatments Status Level: 1

Edit Date: 24 Nov-23 0:00 MD5 Hash: 002D99855612CB936AC5A8CF1711F197 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Sample ID: 10-6191-8104

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-02

Sample Age: 72h (12.2 °C)

Source: ALS Laboratories 

Station: TY2311633-002 EDL2_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 04-4355-2928

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Type: Lemna Growth

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/37 Diluent:

Brine:Species: Lemna minor

Source: In-House Culture

Analyst: Lab Tech

Age: 10dTaxon: Tracheophyta

Test Stat Critical P-Value Decision(α:5%)TiesvsControl Conc-%

Nemenyi-Damico-Wolfe Test

P-Type

-38 62.1 3 0.9982 Non-Significant Effect1.5Negative Control CDF

-52 62.1 3 0.9998 Non-Significant Effect3 CDF

-30 62.1 3 0.9945 Non-Significant Effect6.1 CDF

-69 62.1 3 1.0000 Non-Significant Effect12.3 CDF

-45.5 62.1 3 0.9995 Non-Significant Effect24 CDF

-51 62.1 3 0.9998 Non-Significant Effect49 CDF

-58.5 62.1 3 0.9999 Non-Significant Effect97 CDF

NOEL LOEL Tox UnitsTOELAlt  HypData Transform

97 >97 1---C < TUntransformed

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 2.60315 0.371878 7 1.289 0.2976 Non-Significant Effect

Error 6.92462 0.288526 24

9.52777 31Total

ANOVA Assumptions Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

7.064 14.07 0.4223 Equal VariancesBartlett Equality of Variance TestVariance

0.91 0.9338 0.0113 Non-Normal DistributionShapiro-Wilk W Normality TestDistribution

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

419 0.9957 Non-Significant Overall EffectFligner-Wolfe Omnibus TestOverall Effect

Mean Min MaxMedianCountCode Std ErrConc-% CV% %Effect95% LCL 95% UCL

Total Dry Weight-mg Summary

5.772 5.59 6.165.670 4 0.1308 4.53%5.356 6.189N 0.00%

5.205 4.63 5.895.151.5 4 0.294 11.30%4.269 6.141 9.83%

5.082 4.62 6.244.7353 4 0.387 15.23%3.851 6.314 11.95%

5.262 5.04 5.55.2556.1 4 0.1286 4.89%4.853 5.672 8.83%

4.77 4.28 5.394.70512.3 4 0.2489 10.44%3.978 5.562 17.37%

5.135 4.54 6.24.924 4 0.3654 14.23%3.972 6.298 11.04%

4.97 4.69 5.274.9649 4 0.1353 5.45%4.539 5.401 13.90%

4.89 4.35 5.684.76597 4 0.3056 12.50%3.917 5.863 15.29%

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



Report Date: 24 Nov-23 16:25 (p 2 of  2)CETIS Analytical Report
Test Code/ID: 2324-0709-02LMD / 13-4379-6032

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 16:23

Endpoint: Total Dry Weight-mgAnalysis ID: 01-3347-0336

Analysis: Nonparametric-Control vs Treatments Status Level: 1

Edit Date: 24 Nov-23 0:00 MD5 Hash: 002D99855612CB936AC5A8CF1711F197 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

CodeConc-%

Total Dry Weight-mg Detail

Rep 1 Rep 2 Rep 3 Rep 4

0 N 6.16 5.59 5.69 5.65

1.5 4.81 5.49 4.63 5.89

3 4.62 4.7 4.77 6.24

6.1 5.5 5.04 5.47 5.04

12.3 4.94 4.47 5.39 4.28

24 4.94 4.54 6.2 4.86

49 5.12 4.8 4.69 5.27

97 4.35 4.47 5.68 5.06
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CETIS Analytical Report Report Date: 24 Nov-23 16:31 (p 1 of  3)

Test Code/ID: 2324-0709-02LMD / 13-4379-6032

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 16:30

Endpoint: Total Dry Weight-mgAnalysis ID: 02-6010-9190

Analysis: Nonlinear Regression (NLR) Status Level: 1

Edit Date: 24 Nov-23 0:00 MD5 Hash: 002D99855612CB936AC5A8CF1711F197 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Sample ID: 10-6191-8104

Sample Date: 06 Nov-23

Receipt Date: 08 Nov-23

Code: 2324-0709-02

Sample Age: 72h (12.2 °C)

Source: ALS Laboratories 

Station: TY2311633-002 EDL2_EFF_2023110

Client: ALS Laboratories

Project:

Material: Water Sample

CAS (PC):

Batch ID: 04-4355-2928

Start Date: 09 Nov-23

Ending Date: 16 Nov-23

Test Type: Lemna Growth

Test Length: 7d  0h

Protocol: EC/EPS 1/RM/37 Diluent:

Brine:Species: Lemna minor

Source: In-House Culture

Analyst: Lab Tech

Age: 10dTaxon: Tracheophyta

Point Estimates

Level 95% LCL 95% UCL% Tox Units 95% LCL 95% UCL

IC5 0.0006529 --- 146.2 153151.2 0.7 ---

IC10 1.049 4.32E-05 202.6 95.3 0.5 2314730

IC15 89.35 0.2457 4669 1.1 0 407

IC20 2307 --- 8530000 0 0 ---

IC25 31220 --- 4.24E+09 0 0 ---

IC40 11260000 --- --- 0 --- ---

IC50 25770000 --- --- 0 --- ---

F Stat P-ValueAdj  R2Iters

Regression Summary

Decision(α:5%)LL AICc BIC PMSD OptimizeThresh

0.3541 0.87450.16586 Non-Significant Lack-of-Fit22.84 -38.83 -35.29 8.97% Yes5.773

X Trans Y TransModel Name and Function

Non-Linear Regression Options

Weighting Function PTBS Function

None None3P Log-Gompertz: μ=α∙exp[log[0.5]∙[x/δ]^γ] Normal [ω=1] Off [μ*=μ]

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL  t Stat P-Value Decision(α:5%)

5.773 0.2531 5.255 6.291 22.81 <1.0E-05 Significant Parameterα

0.09751 0.1073 -0.122 0.3171 0.9084 0.3712 Non-Significant Parameterγ

2.58E+08 4.53E+09 -9.0E+09 9.53E+09 0.05686 0.9550 Non-Significant Parameterδ

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Model 846.2 282.1 3 1100 <1.0E-05 Significant Effect

Lack of Fit 0.5108 0.1022 5 0.3541 0.8745 Non-Significant Lack-of-Fit

Pure Error 6.925 0.2885 24

Residual 7.435 0.2564 29

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(α:5%)

7.064 14.07 0.4223 Equal VariancesVariance Bartlett Equality of Variance Test

0.4989 2.423 0.8259 Equal VariancesMod Levene Equality of Variance 

0.6945 2.492 0.0697 Normal DistributionDistribution Anderson-Darling A2 Test

0.9396 0.9338 0.0729 Normal DistributionShapiro-Wilk W Normality Test

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 24 Nov-23 16:31 (p 2 of  3)

Test Code/ID: 2324-0709-02LMD / 13-4379-6032

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 16:30

Endpoint: Total Dry Weight-mgAnalysis ID: 02-6010-9190

Analysis: Nonlinear Regression (NLR) Status Level: 1

Edit Date: 24 Nov-23 0:00 MD5 Hash: 002D99855612CB936AC5A8CF1711F197 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Mean Min MaxCountCode

Calculated Variate

Std ErrConc-% CV% %Effect

Total Dry Weight-mg Summary

Median Std Dev

5.772 5.59 6.160 4 0.1308N 0.00%4.53%5.67 0.2616

5.205 4.63 5.891.5 4 0.294 9.83%11.30%5.15 0.588

5.082 4.62 6.243 4 0.387 11.95%15.23%4.735 0.7741

5.262 5.04 5.56.1 4 0.1286 8.83%4.89%5.255 0.2572

4.77 4.28 5.3912.3 4 0.2489 17.37%10.44%4.705 0.4978

5.135 4.54 6.224 4 0.3654 11.04%14.23%4.9 0.7307

4.97 4.69 5.2749 4 0.1353 13.90%5.45%4.96 0.2707

4.89 4.35 5.6897 4 0.3056 15.29%12.50%4.765 0.6113

CodeConc-%

Total Dry Weight-mg Detail

Rep 1 Rep 2 Rep 3 Rep 4

0 N 6.16 5.59 5.69 5.65

1.5 4.81 5.49 4.63 5.89

3 4.62 4.7 4.77 6.24

6.1 5.5 5.04 5.47 5.04

12.3 4.94 4.47 5.39 4.28

24 4.94 4.54 6.2 4.86

49 5.12 4.8 4.69 5.27

97 4.35 4.47 5.68 5.06

CETIS™ v2.1.5.5 x64 (002-704-782-4)Convergent Rounding (4 sf)



CETIS Analytical Report Report Date: 24 Nov-23 16:31 (p 3 of  3)

Test Code/ID: 2324-0709-02LMD / 13-4379-6032

Lemna Growth Inhibition Test Nautilus Environmental Calgary

Analyzed: 24 Nov-23 16:30

Endpoint: Total Dry Weight-mgAnalysis ID: 02-6010-9190

Analysis: Nonlinear Regression (NLR) Status Level: 1

Edit Date: 24 Nov-23 0:00 MD5 Hash: 002D99855612CB936AC5A8CF1711F197 Editor ID: 002-704-782-4

CETIS Version: CETIS v2.1.5

Graphics Model: 3P Log-Gompertz: μ=α∙exp[log[0.5]∙[x/δ]^γ]     Distribution: Normal [ω=1]
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i of iv 
VA101-656/13-1 Rev 0 

February 7, 2024 
 

EXECUTIVE SUMMARY 

Rainy River Mine (RRM) received permits to discharge treated mine surplus water (effluent) to the 

Pinewood River via two separate discharge locations downstream of the Mine site. The two Effluent 

Discharge Locations (EDLs) are located on the Pinewood River at the Rainy River Pumphouse (EDL 1) 

and just downstream of the Loslo Creek confluence (EDL 2). Discharge of the treated effluent is restricted 

based on conditions outlined in the Amended Environmental Compliance Approval (Amended ECA) 2290-

CAVKGN, issued by the Ministry of the Environment, Conservation and Parks (MECP) on April 14, 2022 

(MECP, 2022). Knight Piésold Ltd. (KP) was retained by RRM to design the Effluent Mixing Structure 1 

(EMS 1) and Effluent Mixing Structure 1 (EMS 2), located at EDL 1 and EDL 2, respectively. These 

structures were designed to enhance the mixing of the effluent with the receiving environment while 

complying with the requirements set in the ECA. Construction of the effluent mixing structures were 

completed in 2019 at EDL 1, and in 2020 at EDL 2. These structures were upgraded with different type 

diffusers in early 2023 to enable RRM to release effluent at greater discharge rates, while still meeting the 

permitted ECA criteria. 

The ECA requires completing an effluent mixing study at EDL 1 and EDL 2 to evaluate the distance 

downstream from the diffusers required to achieve complete transverse mixing. Such study was completed 

in November 2023 after the most recent upgrades to the diffusers in 2023. The results from this mixing 

study, completed at EDL 1 and EDL 2, are presented in this report. The mixing study demonstrated that 

complete transverse mixing was achieved within 60 m downstream of the diffuser outlets at both EDL 1 and 

EDL 2. The observed effluent mixing at EDL 1 and EDL 2 was found to meet the requirement for adequate 

mixing with the receiving environment as required in the Amended ECA, based on the site and flow 

conditions tested in this study. The study has shown that the mixing structures, including the diffusers, are 

operating as intended, and that complete transverse mixing is achieved rapidly and before the downstream 

compliance points are reached. 

The results from the field study were compared against the results from the analytical mixing model for the 

Pinewood River developed by KP, which was initially used to inform the design of the effluent mixing 

structures. The comparison indicates that the analytical mixing model and the observed conditions during 

the field mixing study are generally in good agreement. The analytical model predicted effluent mixing 

performance and complete transverse mixing lengths that are generally in line with the conditions observed 

in the field. 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

New Gold Inc. (New Gold) operates the Rainy River Mine (RRM), a gold/silver mine located in the Township 

of Chapple, approximately 65 kilometers (km) northwest of Fort Frances, northwestern Ontario. RRM 

received permits to discharge treated mine surplus water (effluent) to the Pinewood River via two separate 

discharge locations downstream of the Mine site. Discharge of the treated effluent, which began during the 

2020 open water season, is restricted based on conditions outlined in the Amended Environmental 

Compliance Approval (Amended ECA) 2290-CAVKGN, issued by the Ministry of the Environment, 

Conservation and Parks (MECP) on April 14, 2022 (MECP, 2022). The two Effluent Discharge Locations 

(EDLs) are located on the Pinewood River downstream of the McCallum Creek confluence at the Rainy 

River Pumphouse (EDL 1) and immediately downstream of the Loslo Creek confluence (EDL 2), as shown 

on Figure 1.1.  

Knight Piésold Ltd. (KP) was retained by RRM to design the Effluent Mixing Structure 1 (EMS 1) and EMS 2, 

located at EDL 1 and EDL 2, respectively. The EMS 1 and EMS 2 primarily consist of a multiport diffuser 

and erosion protection measures to minimize channel erosion in the vicinity of the diffusers, which were 

designed to enhance mixing of the effluent with the receiving environment while complying with the 

requirements set by the ECA. Furthermore, the multiport diffusers were designed to achieve full transverse 

mixing within the desired mixing zone, as discussed in the Effluent Mixing Structure Design Report (KP, 

2019a). The design of the EMS 1 constructed at EDL 1 is presented in the 2019 Abatement Plan - 

Mechanical Systems Report (KP, 2019b), while the as-built drawings are presented in the Effluent Mixing 

Structure 1 (EMS 1) Construction Report (KP, 2020a). The design and the as-built drawings for EMS 2 

constructed at EDL 2 are presented in the Long-Term Effluent Discharge Design Report (KP, 2020b), and 

in the Effluent Mixing Structure 2 (EMS 2) Construction Report (KP, 2020c), respectively.  

The multiport diffusers at both EDL 1 and EDL 2 were subsequently modified in March 2023, as presented 

in KP letter (Ref. No. VA23-00092) titled Rainy River Mine – Mixing System Design Upgrades issued on 

February 27, 2023 (KP, 2023a). The upgrades consisted of replacing the existing 8” in-pipe diffusers with 

clamp-on 8” Larflex Type 71 check valve diffusers to increase the discharge capacity of the systems, while 

promoting rapid mixing of the effluent with the receiving environment. Following the diffuser upgrades 

completed in March 2023, a mixing study was required to confirm their performance. This report presents 

the methodology and the results of the effluent mixing study completed in November 2023 at EDL 1 and 

EDL 2.  
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1.2 SCOPE OF WORK 

The Amended ECA requires that an effluent mixing study be completed at EDL 1 and EDL 2 to evaluate 

the distance downstream from the diffusers required to achieve complete transverse mixing, and to confirm 

there is adequate effluent mixing with the receiving environment by the time it reaches the downstream 

compliance points. KP letter (Ref. No. VA20-00733) titled Rainy River Mine – Mixing Study Terms of 

Reference (TOR) issued on May 8, 2020, outlined the proposed mixing study details, such as the proposed 

mixing tracer, the data collection procedures, and the general mixing study setup (KP, 2020d). After the 

initial installation of the diffusers, a mixing study was completed at EDL 2 in October 2020 following the 

methodology proposed in the TOR, with the results from the study presented in KP (2020e). A mixing study 

could not be completed at EDL 1 at that time due to high ambient flow conditions, as discussed in KP 

(2020e).  

This report presents the results of a new mixing study completed in November 2023 at EDL 1 and EDL 2 

following the diffuser upgrades installed in March 2023. The study was completed to evaluate the distance 

downstream from the diffusers required to achieve complete transverse mixing, and to confirm that the 

mixing performance of the EMS 1 and EMS 2 remains adequate following the 2023 diffuser upgrades. 

The parameters and the proposed methodology and instrumentation for the recent study followed the 

procedure described in the TOR (KP, 2020), with additional consideration of requests and review comments 

provided by MECP issued in their memorandum New Gold Rainy River Mine – Mixing Zone Validation 

Terms of Reference (TOR), issued on July 8th, 2021 (MECP, 2021).  

The mixing study was completed jointly by KP and Ecometrix Inc. (Ecometrix), with support from New Gold 

staff. KP’s scope focused on assessing effluent mixing characteristics within the near-field (up to 100 m 

distance from the discharge points), while Ecometrix’s focus was on the far-field mixing performance 

(beyond 100 m downstream from the discharge points). The far-field study details and results will be 

provided by Ecometrix and are outside the scope of this document. 
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2.0 EDL 1 AND EDL 2 MIXING STUDY SUMMARY 

2.1 MIXING STUDY SITE VISIT 

KP conducted a site visit to the RRM from November 6 to November 10, 2023 (including travel dates) to 

complete the proposed mixing study at EDL 1 and EDL 2. The mixing study was completed jointly by KP 

and Ecometrix, with support from New Gold staff. The mixing study was carried out at EDL 1 on 

November 8, and at EDL 2 on November 9, following the requirements specified in Condition 10(8) of the 

Amended ECA 2290-CAVKGN (MECP, 2022). 

The ECA requires the mixing study be completed during low-flow conditions. As such, a 1:1 ambient-to-

effluent discharge ratio coupled with a Pinewood River ambient flowrate of 10,000 m³/day was targeted for 

the study in accordance with the ECA. New Gold and KP closely monitored site weather and Pinewood 

River flow conditions for several months to plan the mixing study site visit at the target flow rate. However, 

dry conditions throughout the summer and fall prevented the Mine to discharge effluent into the Pinewood 

River during that period. A rapid increase in flows at the start of November 2023 provided a short window 

for the study to be completed before the onset of the winter season and freezing conditions. New Gold and 

KP made the decision to complete the study during this window despite the background flows being higher 

than the targeted flows, as valuable information would still be collected to inform the mixing characteristics 

of the EMS systems.  

Table 2.1 includes details on the mixing study completed at each location, including ambient and effluent 

discharge rates at the time of the study, as well as the resulting ambient-to-effluent discharge ratios. Given 

the relatively high ambient flow conditions that were above the maximum capacity of the EMS systems, it 

was not possible to discharge the effluent at the targeted 1:1 ambient-to-effluent discharge ratio.  

Table 2.1  Discharge Conditions During the Mixing Study 

Effluent Discharge 
Location 

Date of Study 
Effluent Discharge 

(m³/day) 

Ambient Discharge 
in Pinewood River 

(m³/s) 

Ambient-to-
Effluent Discharge 

Ratio 

EDL 1 November 8, 2023 25,000 130,000 ~5:1 

EDL 2 November 9, 2023 22,500 46,000 ~2:1 

Details on the mixing study site visit are presented in a KP letter VA23-01935 titled November 2023 Site 

Visit Summary Letter (KP, 2023b). The results of the mixing study completed at EDL 1 and EDL 2 are 

outlined in the sections below.  

The plan view and the long section of the as-built drawings for EDL 1 and EDL 2 are shown on Figure 2.1 

and Figure 2.2, respectively. The dye injection locations and the transect locations where the mixing study 

measurements were recorded are superimposed on these figures for reference. 



New Gold Inc. 
Rainy River Mine 
Effluent Mixing Study Report 

 
 

 

  

5 of 24 
VA101-656/13-1 Rev 0 

February 7, 2024 
 

 

Figure 2.1 EDL 1 Plan View and Long Section of the As-Built Drawings with Mixing Study 

Transect Locations (Source: Drawings RR-C1100 and RR-C1106, KP, 2020a) 
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Figure 2.2 EDL 2 Plan View and Long Section of the As-Built Drawings with Mixing Study 

Transect Locations (Source: Drawings RR-C1090 and RR-C1091, KP, 2020c) 

2.2 SITE CONDITIONS 

Table 2.2 provides a summary of key climate and water temperature parameters measured during the 

mixing study at each EDL. The parameters were averaged over the duration of the mixing study at each 

site. The climate data provided by RRM were obtained from RRM’s weather station, while the water 

temperatures were obtained from the SonTek-IQ instrument installed at the H1 hydrometric monitoring 

station. Water quality parameters throughout the duration of the study were provided by RRM and are 

shown in Appendix A. 
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 Table 2.2 Site Conditions during the Mixing Study 

Effluent 
Discharge 
Location 

Average 
Wind Speed 

(km/h) 
Wind Direction 

Past 24-hour 
precipitation 

(mm) 

Air 
Temperature 

(°C) 

Water 
Temperature 

(°C) 

EDL 1 13.1 N 0 3.0 3.0 

EDL 2 12.7 N 0 0.1 2.8 

2.3 STUDY SETUP 

The mixing study was completed by injecting a constant amount of Rhodamine WT dye into the effluent 

discharge pipeline, while monitoring Rhodamine WT dye concentrations at various transects downstream  

from the discharge location (as shown on Figure 2.1 and Figure 2.2) using YSI EXO sondes. The injection 

setup at EDL 1 is presented on Photo 2.1. The setup at EDL 2 followed the same methodology. 

 

Photo 2.1 Peristaltic Pump and Dye Injection Setup at EDL 1 

Rhodamine WT is a fluorescent dye that is commonly used as a tracer, often used in applications such as 

dispersion studies or discharge measurements. Tracers mimic the movement of water molecules, and 

therefore a measurement of the movement of the tracer is in effect a measurement of the movement of the 

water (YSI Environmental, 2001). Rhodamine WT dye is one of the most common tracers in hydrology 

studies because it is highly soluble, does not readily absorb sediments, is non-toxic at concentrations used 
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for hydrology investigations, and is highly detectable even at very low concentrations (0.01 to 0.05 μg/L) 

(Runkel, 2015). 

Fluorometers, such as the YSI EXO sondes, use the fluorescent characteristics of Rhodamine WT dye to 

measure its concentration in water. The measurements are in-situ, meaning that samples of the river water 

do not need to be taken to a laboratory to determine the extent of mixing. In-situ measurements were 

collected every two seconds and recorded using a handheld YSI Multi-Parameter display system. Prior to 

the start of the study, the YSI EXO sondes were calibrated in the lab by Hoskins Scientific before being 

sent to RRM. 

The YSI EXO sondes were placed across the river at transects downstream of the diffusers, with one sonde 

placed at the channel center, and one sonde placed at each channel bank within the active flow area, for a 

total of three sondes per transect (Figure 2.1 and Figure 2.2). A total of three transects located at various 

distances downstream from the discharge points were assessed. The transect locations were selected 

based on visual observations of mixing conditions made during the field study.  

Table 2.3 and Table 2.4 summarize the transect details at EDL 1 and EDL 2, respectively. The transect 

locations at EDL 1 are shown on Photo 2.2 and Photo 2.3, and at EDL 2 on Photo 2.4 and Photo 2.5. 

Table 2.3 EDL 1 Transect Location Information 

Transect/Sonde 

Name 

No. of Sondes 

along 

Transect 

Distance from 

Diffuser Outlets 

(m) 

Location Description 
Photo 

Reference 

EDL1 - A 3 20 Immediately upstream of 

first channel bend 
Photo 2.2 

EDL1 - B 3 40 
Immediately downstream of first 

channel bend 

Photo 2.2 & 

Photo 2.3 

EDL1 - C 3 60 

Immediately upstream of a small log 

jam (active flow through logs with no 

backwatering conditions) 

Photo 2.3 

Table 2.4 EDL 2 Transect Location Information 

Transect/Sonde 

Name 

No. of Sondes 

along 

Transect 

Distance from 

Diffuser Outlets 

(m) 

Location Description 
Photo 

Reference 

EDL2 - A 3 15 Immediately upstream of 

first channel bend 
Photo 2.4 

EDL2 - B 3 25 Along first channel bend Photo 2.4 

EDL2 - C 3 60 
At sampling dock downstream of first 

channel bend 
Photo 2.5 
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Photo 2.2 Location of transects EDL1-A and EDL1-B (looking towards left bank) 

  

Photo 2.3 Location of transects EDL1-B and EDL1-C (looking towards left bank) 
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Photo 2.4 Location of transects EDL2-A and EDL2-B (looking upstream) 

 

Photo 2.5 Location of transect EDL2-C (looking towards right bank) 
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The Rhodamine WT dye was injected into the effluent discharge pipeline at a constant rate and YSI EXO 

sonde readings were monitored until it was determined that a steady state condition in the river had been 

established. This steady state condition was maintained for at least 30 minutes, or long enough to ensure 

that the concentration of Rhodamine in the river was not notably varying in time, and that both KP and 

Ecometrix had collected sufficient data to meet study objectives. The injection was then stopped, and the 

recordings continued as dye concentrations decreased. The November 2023 Site Visit Summary Letter 

(KP, 2023b) presents a detailed description of the study setup and methodology. 
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3.0 MIXING STUDY RESULTS 

3.1 ANALYSIS METHODOLOGY 

The Rhodamine WT dye concentration time series recorded by the YSI EXO sondes at the various transects 

were analyzed to evaluate the effluent mixing zone within the receiving environment and the performance 

of the effluent mixing structure. The steady state period for each data set was visually identified and used 

for the analysis. A 20-second (i.e., 10 samples) moving average was applied to the data to reduce noise in 

the raw data. The average concentration across each transect was calculated at each time step and the 

deviation of each individual sonde at the corresponding transect from the mean was calculated using the 

following equation: 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 =  
𝑆𝑜𝑛𝑑𝑒 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 − 𝑀𝑒𝑎𝑛 𝑇𝑟𝑎𝑛𝑠𝑒𝑐𝑡 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛

𝑀𝑒𝑎𝑛 𝑇𝑟𝑎𝑛𝑠𝑒𝑐𝑡 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛
  

According to Fischer (1979), complete transverse mixing is achieved when the concentration everywhere 

across the channel transect is within 5% of the mean transect concentration. Therefore, if the percent 

difference calculated based on the equation above is equal or less than 5%, it can be reasonably concluded 

that full transverse mixing has been achieved. 

The results from the mixing study at EDL 1 and EDL 2 are presented below using a combination of time 

series plots and box plots. The time series figures show the recorded concentrations by each of the YSI 

EXO sondes for the duration of the study, and the box plots summarize the typical percent difference in dye 

concentration observed across each transect during the selected steady state period. The mean dye 

concentrations calculated for each sonde during the steady state period are also presented. 

Box plots show the distribution of data, with the first and third quartiles of the data set represented by the 

lower and upper bound of each box, and the median represented using a line within the box. The first and 

third quartiles represent the values in the data set below which 25% and 75% of the measured points fall, 

respectively, meaning that the values encompassed by the box represent the middle 50% of the data. In 

addition to the 25%, 50%, and 75% data points, the box plots also indicate the typical minimum and 

maximum values that would be expected based on an assumed normal distribution (represented with 

capped lines, or “whiskers” on either side of the box), as well as any outliers if present (represented as 

standalone points), which fall outside of 2.698 standard deviations of the median (i.e., the most extreme 

0.7% of the data).  

The size and symmetry of the boxes within the box plots can therefore provide insights into the typical 

values, the amount of spread, and the symmetry of the data set, with the whiskers and outliers completing 

the visualization of the data set by presenting extreme values separately. A tightly grouped box plot with a 

limited range (spread) represents a relatively uniform data set, whereas a box plot with greater range or 

distant outliers will be associated with a data set with greater variability.  

3.2 MIXING AT EDL 1 

The transects at EDL 1 summarized in Table 2.3, are located 20 m (EDL1-A), 40 m (EDL1-B) and 60 m 

(EDL1-C) downstream of the diffuser outlets. The study setup at EDL 1 is shown on Photos 2.2 and 2.3. 
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The concentration time series data sets recorded by the sondes at the EDL1-A (Sondes A1, A2 & A3), 

EDL1-B (Sondes B1, B2 & B3) and EDL1-C (Sondes C1, C2 & C3) transects are presented on Figure 3.1. 

 

Note(s): 

1. The vertical dashed lines indicate the steady state period used for analysis. 

Figure 3.1 EDL 1 Transient Rhodamine WT Dye Concentrations  

The steady state period selected for analysis extends for 1 hour from 11:23 AM to 12:23 AM on November 

8, 2023. During this period, the minimum, maximum and mean Rhodamine WT dye concentrations, as well 

as the standard deviation at each sonde are summarized in Table 3.1. 

A high level of variability is experienced by sonde C2 (medium green line on Figure 3.1) in the time leading 

up to the start of the steady state period. This is due to the sonde becoming buried in sediment at the 

location where it was initially placed. After retrieving the sonde and cleaning off the sediment, the sonde 

was repositioned at the same location and started registering stable concentrations, after which the steady 

state period began for the study at 11:23 AM. 
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Table 3.1 Steady State Concentration Statistics at Transects for EDL 1  

Transect 
Sonde 
Label 

Sonde Location 
Min 

(µg/L) 
Mean 
(µg/L) 

Max 
(µg/L) 

Standard 
Deviation 

EDL1-A 

A3 River Left 85 117 152 8.99 

A2 Channel Centre 124 144 159 4.91 

A1 River Right 126 138 152 4.91 

EDL1-B 

B3 River Left 108 126 135 4.27 

B2 Channel Centre 106 132 154 8.94 

B1 River Right 127 133 144 3.28 

EDL1-C 

C3 River Left 129 136 144 3.72 

C2 Channel Centre 126 132 143 3.52 

C1 River Right 128 134 141 2.73 

The concentrations at EDL1-A River Left (Sonde A3) recorded the greatest variability, with the data 

exhibiting the highest standard deviation recorded during the study. On the other hand, EDL1-C River Right 

(Sonde C1) recorded the lowest standard deviation, indicating the concentrations were the least variable 

at this location. 

The percent differences between each concentration measurement and the mean transect concentration, 

over the steady state period, are summarized on the box plot shown on Figure 3.2. Each set of box and 

whiskers represent one sonde, as labelled. Outliers that are outside of the whiskers are represented as 

standalone points. The ±5% envelope indicative of complete transverse mixing, as defined by Fischer 

(1979), is shown on the figure as dotted lines. A summary of the mean concentrations registered by each 

sonde and the associated percent difference from the transect mean for the steady state period is also 

provided in Table 3.2. 
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Note(s): 

1. Internal line within each box indicates median values. 

2. Dashed lines at ±5% present the envelope for fully mixed conditions, as defined by Fischer (1979). 

Figure 3.2 EDL 1 Box and Whisker Plot Indicating Percent Difference from Transect Mean 

Concentration 

Table 3.2  EDL 1 Steady State Mean Concentrations – Percent Difference from Transect Mean 

Transect Parameter River Left 
Channel 
Centre 

River Right 

EDL1-A 

Mean Concentration (μg/L) 117 144 138 

Percent Difference from 
Transect Mean (%) 

-11.88 8.55 3.33 

EDL1-B 

Mean Concentration (μg/L) 126 132 133 

Percent Difference from 
Transect Mean (%) 

-5.06 -0.55 0.01 

EDL1-C 

Mean Concentration (μg/L) 136 132 134 

Percent Difference from 
Transect Mean (%) 

2.00 -0.65 0.53 

The box plots on Figure 3.2 provide a visual representation of the degree of variability, and by extension 

the degree of mixing, within the channel. Generally, the boxes and whiskers range more widely closest to 

the diffuser outlets at transect EDL1-A. This range narrows progressively as the effluent moves to transects 

further downstream (EDL1-B and EDL1-C), as indicated by the smaller boxes and narrower whiskers at 

these transects. This progression supports the reasoning that the variability in the measured dye 

concentration is indicative of the degree of mixing achieved between the ambient and effluent flows. 
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Furthermore, the variability (spread) at EDL1-C is far lower than that at EDL1-B, which in turn is lower than 

at EDL1-A, as indicated by the smaller boxes, respectively. This suggests that the effluent has achieved 

better mixing conditions as it travels downstream reaching transects farther away from the discharge 

location. 

Fully mixed conditions have not been achieved by the time the effluent reaches transect EDL1-A located 

20 m downstream of the diffusers, as indicated by the large portion of the box plot data falling outside the 

±5% envelope. At ELD1-B located 40 m downstream of the diffusers, although the first and third quartiles 

are within the ±5% envelope, fully mixed conditions have not been completely achieved yet, as indicated 

by the box plot whiskers falling outside the ±5% envelope. At EDL1-C located 60 m downstream of the 

diffusers, the percent difference of all readings from the average transect concentrations are within the ±5% 

envelope, indicating that the effluent has achieved fully mixed conditions by the time it reaches this transect. 

3.3 MIXING AT EDL 2 

The transects at EDL 2 summarized in Table 2.4, are located 15 m (EDL2-A), 25 m (EDL2-B) and 60 m 

(EDL2-C) downstream of the diffuser outlets. The study setup is shown on Photos 2.4 and 2.5. 

The concentration time series data sets recorded by the sondes at the EDL2-A (Sondes A1, A2 & A3), 

EDL2-B (Sondes B1, B2 & B3) and EDL2-C (Sondes C1, C2 & C3) transects are presented on Figure 3.3. 

 

Note(s): 

1. The vertical dashed lines indicate the steady state period used for analysis. 

Figure 3.3 EDL 2 Transient Rhodamine WT Dye Concentrations 
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The steady state period selected for analysis extends a total duration of 54 minutes from 10:16 AM to 

11:10 AM on November 9, 2023. During this period, the minimum, maximum and mean Rhodamine WT 

dye concentrations as well as the standard deviation at each sonde is shown in Table 3.3. 

All sondes appear to experience similar levels of variability and reach steady state at approximately the 

same time. The concentrations measured by all sondes during the steady state period experience a slight 

upwards trend of increasing concentration. The increase in the average concentration between the start 

and end of the steady state period at all sondes is approximately 8%. This increase in concentration is 

proportional to the small increase in the effluent discharge rate that occurred concurrent with the steady 

state period. This small change in effluent discharge was not known to the field staff at the time of the 

mixing study, and it was only noted during data review and processing after the study. The resulting 

increase in concentration measured by the sondes is considered small and is not expected to affect the 

outcome of the mixing study. 

Table 3.3 Steady State Concentration Statistics at Transects for EDL 2 

Transect 
Sonde 
Label 

Sonde Location 
Min 

(µg/L) 
Mean 
(µg/L) 

Max 
(µg/L) 

Standard 
Deviation 

EDL2-A 

A3 River Left 88 95 105 3.45 

A2 Channel Centre 78 88 100 4.46 

A1 River Right 70 83 99 5.76 

EDL2-B 

B3 River Left 84 89 98 3.15 

B2 Channel Centre 88 94 105 3.43 

B1 River Right 81 88 97 3.00 

EDL2-C 

C3 River Left 83 90 97 2.89 

C2 Channel Centre 82 87 94 2.73 

C1 River Right 84 89 96 2.69 

The concentrations at EDL2-A River Right (Sonde A1) recorded the greatest variability, with the data 

exhibiting the highest standard deviation recorded during the study. On the other hand, ELD2-C River Right 

(Sonde C1) recorded the lowest standard deviation, indicating the concentrations were the least variable 

at this location. Generally, the standard deviation is similar at all sondes. 

The percent differences between each concentration measurement and the mean transect concentration, 

over the steady state period, are summarized on the box plot shown on Figure 3.4. Each set of box and 

whiskers represent one sonde, as labelled. Outliers that are outside of the whiskers are represented as 

standalone points. The ±5% envelope indicative of complete transverse mixing, as defined by Fischer 

(1979), is shown on the figure as dotted lines. A summary of the mean concentrations registered by each 

sonde and the associated percent difference from the transect mean for the steady state period is also 

provided in Table 3.4. 



New Gold Inc. 
Rainy River Mine 
Effluent Mixing Study Report 

 
 

 

  

18 of 24 
VA101-656/13-1 Rev 0 

February 7, 2024 
 

 

Note(s): 

1. Internal line within each box indicates median values.  

2. Dashed lines at ±5% present the envelope for fully mixed conditions, as defined by Fischer (1979). 

Figure 3.4 EDL 2 Box and Whisker Plot Indicating Percent Difference from Transect Mean 

Concentration 

Table 3.4  EDL 2 Steady State Mean Concentrations – Percent Difference from Transect Mean 

Transect Parameter River Left Channel Centre River Right 

EDL2-A 

Mean Concentration 
(μg/L) 

95 88 83 

Percent Difference from 
Transect Mean (%) 

6.87 -0.78 -6.09 

EDL2-B 

Mean Concentration 
(μg/L) 

88 94 89 

Percent Difference from 
Transect Mean (%) 

0.45 5.33 -1.39 

EDL2-C 

Mean Concentration 
(μg/L) 

89 87 90 

Percent Difference from 
Transect Mean (%) 

1.48 -2.15 -0.22 

The boxes and whiskers range more widely at transect EDL2-A closest to the diffuser outlets, as shown on 

Figure 3.4. The range narrows progressively as the effluent moves to transects farther downstream 

(EDL2-B and EDL2-C), as indicated by the smaller boxes and narrower whiskers at each of these transects. 

The trend is similar to what was observed at EDL 1. This progression supports the reasoning that the 
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variability in the measured dye concentration is indicative of the degree of mixing achieved between the 

ambient and effluent flows. Furthermore, the variability (spread) at EDL2-C is lower than that at EDL2-B, 

which in turn is lower than at EDL2-A, as indicated by the smaller boxes, respectively. This suggests that 

the effluent has achieved better mixing conditions as it travels downstream reaching transects farther away 

from the discharge location. 

Fully mixed conditions have not been achieved by the time the effluent reaches transect EDL2-A located 

15 m downstream of the diffusers, as indicated by the large portion of the box plot data falling outside the 

±5% envelope. At EDL2-B located 25 m downstream of the diffusers, although the first and third quartiles 

are within the ±5% envelope, fully mixed conditions have not been completely achieved yet, as indicated 

by the box plot whiskers falling outside the ±5% envelope. At EDL2-C located 60 m downstream of the 

diffusers, the percent difference of all readings from the average transect concentrations are within the ±5% 

envelope, indicating that the effluent has achieved fully mixed conditions by the time it reaches this transect. 
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4.0 ANALYTICAL MODEL COMPARISON 

4.1 ANALYTICAL MIXING MODEL RESULTS 

KP completed an analytical evaluation of the performance of effluent mixing structures for the system 

design upgrades at EMS 1 and EMS 2 in early 2023. The design upgrades involved installation of a different 

diffuser type (i.e., clamp-on vs. in-pipe), which resulted in a larger diffuser opening and a higher design 

discharge rate. The analytical model evaluated the distance downstream from the diffusers required to 

achieve complete transverse mixing for the new higher range of effluent discharge rates. The results of the 

study were presented in a KP letter issued on February 27, 2023 (KP, 2023a). The required mixing lengths 

presented in that letter were estimated based on a 1:1 ambient-to-effluent discharge ratio.  

The ambient-to-effluent discharge ratios at the time of the field study, however, were 2:1 at EDL 2 and 5:1 

at EDL 1, as discussed in Section 2.1. The higher ambient flow conditions and the associated higher 

ambient flow velocities result in an increase in the required mixing lengths. As such, the analytical modelling 

predictions were updated based on the actual field conditions observed during the mixing study and are 

summarized with the updated required mixing lengths in Table 4.1. 

Table 4.1 Required Mixing Lengths for the Double-Port Diffuser Systems based on Variable 

Ambient-to-Effluent Discharge Ratios  

Effluent 
Discharge 
Location 

Effluent 
Discharge 
(m³/day) 

Ambient 
Discharge in 

Pinewood 
River (m³/day) 

Ambient-to-
Effluent 

Discharge 
Ratio 

Required Mixing 
Length based on 1:1 
Ambient-to-Effluent 

Ratio (m) 

Updated Required 
Mixing Length based 
on Observed Mixing 

Study Field 
Conditions (m) 

EDL 1 25,000 130,000 ~5:1 31 38 

EDL 2 22,500 46,000 ~2:1 30 35 

Based on the analytical evaluation, the performance of the mixing structures at EDL 1 and EDL 2 would 

satisfy the criteria for complete transverse mixing before the discharged effluent reached the downstream 

compliance points on the Pinewood River. 

4.2 COMPARISON OF FIELD DATA WITH ANALYTICAL RESULTS 

The field mixing study results presented in Section 3.2 and Section 3.3 are compared to the analytical 

mixing model results presented in Section 4.1, as summarized in Table 4.2. The field study comprised of 

discrete point measurements is limited by the number of transects based on the available sondes, and as 

such, the exact distance at which complete transverse mixing was achieved is uncertain. However, the 

mixing lengths observed during the field mixing study are generally in good agreement with the required 

mixing lengths predicted using the analytical model. 

The results from the field study indicate that complete transverse mixing is achieved at some distance 

between the second and third transects (i.e., EDL1-B and EDL1-C at EDL 1, and EDL2-B and EDL2-C at 

EDL 2). It can be therefore concluded that complete transverse mixing was achieved somewhere between 

40 m and 60 m downstream of the diffuser outlets at EDL 1, and between 25 m and 60 m downstream of 

the diffuser outlets at EDL 2. Consequently, the results of the field mixing study validate the analytical model 

predictions used to support the design of the mixing structures at EDL 1 and EDL 2.  
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Table 4.2 Comparison of Required Mixing Lengths from the Field Study and the Analytical 

Model 

Effluent 
Discharge 
Location 

Observed Mixing 
Length based on 
Field Study (m) 

Predicted Mixing 
Length based on 

Analytical Model (m) 

EDL 1 40 - 60 38 

EDL 2 25 - 60 35 
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5.0 CONCLUSIONS 

A mixing study was completed at EDL 1 and EDL 2 on November 8 and November 9, 2023, to confirm that 

the mixing structures are performing as designed, and that full transverse mixing is achieved within a 

reasonable short distance from the discharge points, as well as to validate the results from the analytical 

mixing model presented in the KP letter issued to support the diffuser upgrades (KP, 2023a). 

Analytical modelling of the currently installed diffuser systems at EDL 1 and EDL 2 predicted that complete 

transverse mixing would be achieved within 38 m from the diffuser outlets at EDL 1, and within 35 m at 

EDL 2, based on the ambient and effluent discharge conditions at the time of the November 2023 mixing 

study. The results of the field mixing study showed that complete transverse mixing was achieved 

somewhere between 40 m and 60 m downstream of the discharge point at EDL 1, and between 25 m and 

60 m downstream of the discharge point at EDL 2. As such, it can be concluded that the analytical mixing 

model and the field mixing study results are generally in good agreement. The analytical model predicts the 

performance of the effluent mixing structures and the required mixing lengths reasonably well, and the 

results are generally representative of the conditions observed in the field. 

The observed near-field effluent mixing at EDL 1 and EDL 2 was found to meet the requirement for 

adequate mixing with the receiving environment as required in the Amended ECA (MECP, 2022), based 

on the site and flow conditions tested in this study. The study has shown that the diffusers at EMS 1 and 

EMS 2 are operating as intended, and that complete transverse mixing is achieved rapidly and before the 

effluent reaches the downstream compliance points. 
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APPENDIX A 

RRM Water Quality Results During Mixing Study 

(Table A1) 



Sampling Date
07-11-2023 12:05 07-11-2023 12:35 07-11-2023 12:15 08-11-2023 12:05 08-11-2023 12:25 08-11-2023 12:40

ALS ID
TY2311805-001 TY2311805-002 TY2311805-003 TY2311809-001 TY2311809-002 TY2311809-003

Biochemical oxygen demand [BOD] mg/L
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Chemical oxygen demand [COD] mg/L
38 37 <10 58 56 11

Oil & grease (gravimetric) mg/L
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Ammonia, total (as N) mg/L
0.0109 0.700 2.01 0.239 0.564 1.87

Ammonia, un-ionized (as N), field mg/L
<0.0010 0.0030 0.0285 <0.0010 0.0017 0.0260

Chloride mg/L
29.5 32.8 52.9 17.6 24.1 52.8

Fluoride mg/L
<0.020 0.069 <0.200 <0.020 0.021 <0.200

Kjeldahl nitrogen, total [TKN] mg/L
1.08 1.79 3.36 1.80 1.81 3.04

Nitrate (as N) mg/L
0.088 0.870 2.19 0.431 0.795 2.24

Nitrite (as N) mg/L
<0.010 0.012 <0.100 <0.010 <0.010 <0.100

Phosphate, ortho-, dissolved (as P) mg/L
0.0111 0.0037 <0.0010 0.0027 0.0017 <0.0010

Sulfate (as SO4) mg/L
44.4 282 704 162 263 714

Cyanide, free mg/L
<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

Cyanide, strong acid dissociable (Total) mg/L
<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

Cyanide, weak acid dissociable mg/L
<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 <0.0020

Aluminum, dissolved mg/L
0.0863 0.0426 0.0058 0.0289 0.0341 0.0010

Antimony, dissolved mg/L
0.00012 0.00867 0.0238 0.00280 0.00629 0.0228

Arsenic, dissolved mg/L
0.00082 0.00102 0.00128 0.00093 0.00096 0.00117

Barium, dissolved mg/L
0.0272 0.0297 0.0436 0.0318 0.0329 0.0422

Beryllium, dissolved mg/L
<0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Bismuth, dissolved mg/L
<0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Boron, dissolved mg/L
0.014 0.062 0.134 0.046 0.058 0.129

Cadmium, dissolved mg/L
0.0000103 0.0000124 0.0000083 0.0000052 0.0000052 0.0000062

Calcium, dissolved mg/L
57.7 97.0 182 64.3 82.0 173

Cesium, dissolved mg/L
<0.000010 0.000236 0.000659 <0.000010 0.000115 0.000631

Chromium, dissolved mg/L
<0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cobalt, dissolved mg/L
0.00020 0.00121 0.00274 0.00058 0.00094 0.00276

Copper, dissolved mg/L
0.00173 0.00188 0.0138 0.00103 0.00103 0.00174

Dissolved mercury filtration location -
Field Field Field Field Field Field

Dissolved metals filtration location -
Field Field Field Field Field Field

Iron, dissolved mg/L
0.210 0.183 0.018 0.164 0.146 <0.010

Lead, dissolved mg/L
0.000075 0.000056 0.00655 <0.000050 0.000053 <0.000050

Lithium, dissolved mg/L
0.0081 0.0116 0.0189 0.0102 0.0113 0.0176

Magnesium, dissolved mg/L
23.8 22.3 26.5 20.8 21.7 25.9

Manganese, dissolved mg/L
0.0822 0.0881 0.0142 0.0395 0.0324 0.00074

Mercury, dissolved mg/L
<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

Molybdenum, dissolved mg/L
0.000861 0.00599 0.0156 0.00273 0.00495 0.0154

Nickel, dissolved mg/L
0.00116 0.00198 0.00350 0.00131 0.00171 0.00325

Phosphorus, dissolved mg/L
<0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Potassium, dissolved mg/L
3.60 23.4 60.6 10.8 19.4 58.4

Rubidium, dissolved mg/L
0.00229 0.0148 0.0357 0.00644 0.0114 0.0341

Selenium, dissolved mg/L
0.000204 0.000459 0.00101 0.000264 0.000413 0.000993

Silicon, dissolved mg/L
3.96 3.23 2.14 3.99 3.65 2.14

Silver, dissolved mg/L
<0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium, dissolved mg/L
10.1 52.4 129 27.6 45.2 125

Strontium, dissolved mg/L
0.171 0.451 1.02 0.262 0.384 0.987

Sulfur, dissolved mg/L
16.0 99.7 263 56.9 90.7 262

Tellurium, dissolved mg/L
<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Thallium, dissolved mg/L
<0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium, dissolved mg/L
<0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Tin, dissolved mg/L
<0.00010 <0.00010 0.00056 <0.00010 <0.00010 <0.00010

Titanium, dissolved mg/L
0.00375 0.00165 <0.00030 0.00108 0.00100 <0.00030

Tungsten, dissolved mg/L
<0.00010 0.00010 0.00029 <0.00010 <0.00010 0.00028

Uranium, dissolved mg/L
0.00236 0.00137 0.00146 0.000992 0.00107 0.00147

Vanadium, dissolved mg/L
0.00056 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Zinc, dissolved mg/L
0.0029 0.0025 0.0161 0.0011 0.0011 0.0014

Zirconium, dissolved mg/L <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Name
SW23_SW_2023108 

(U/S OF EDL1)

SW24_SW_2023108 

(D/S OF EDL1)
EDL1_EFF_2023108EDL2_EFF_20231107

Aggregate Organics

Cyanides

Dissolved Metals

Anions and Nutrients

SW22A_SW_20231107 

(D/S OF EDL2)
EDL2 Upstream

Sample

TABLE A1
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Sampling Date 07-11-2023 12:05 07-11-2023 12:35 07-11-2023 12:15 08-11-2023 12:05 08-11-2023 12:25 08-11-2023 12:40

ALS ID TY2311805-001 TY2311805-002 TY2311805-003 TY2311809-001 TY2311809-002 TY2311809-003

Oxygen, dissolved, field mg/L 8.78 8.81 7.40 9.61 8.12 8.02

pH, field pH units 7.48 7.63 8.09 7.00 7.48 8.08

Temperature, field °C 0.91 2.42 4.23 1.42 2.08 4.29

Carbon, dissolved organic [DOC] mg/L 16.7 15.7 5.09 26.8 25.0 5.72

Carbon, total organic [TOC] mg/L 16.5 15.8 5.80 23.2 22.2 5.32

Acidity (as CaCO3) mg/L <2.0 2.1 2.4 2.7 3.7 2.5

Alkalinity, total (as CaCO3) mg/L 211 167 116 134 133 120

Colour, true CU 33.1 27.4 3.8 78.7 78.0 4.7

Conductivity µS/cm 530 945 1730 638 830 1730

Hardness (as CaCO3), dissolved mg/L 242 334 564 246 294 539

pH pH units 8.18 8.07 8.08 8.04 8.03 8.09

Solids, total dissolved [TDS] mg/L 318 617 1250 421 578 1260

Solids, total suspended [TSS] mg/L 4.1 6.3 3.1 11.7 11.3 4.9

Turbidity NTU 4.51 3.71 1.37 9.61 8.47 1.73

Aluminum, total mg/L 0.141 0.129 0.0164 0.302 0.298 0.0273

Antimony, total mg/L <0.00010 0.00837 0.0236 0.00300 0.00642 0.0238

Arsenic, total mg/L 0.00080 0.00098 0.00126 0.00104 0.00114 0.00132

Barium, total mg/L 0.0265 0.0285 0.0419 0.0347 0.0358 0.0425

Beryllium, total mg/L <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Bismuth, total mg/L <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Boron, total mg/L 0.017 0.059 0.137 0.044 0.056 0.143

Cadmium, total mg/L 0.0000141 0.0000121 0.0000101 0.0000151 0.0000121 0.0000131

Calcium, total mg/L 59.0 94.4 174 63.5 84.3 180

Cesium, total mg/L 0.000016 0.000240 0.000657 0.000049 0.000151 0.000660

Chromium, total mg/L 0.00058 <0.00050 <0.00050 0.00293 0.00109 0.00096

Cobalt, total mg/L 0.00023 0.00124 0.00286 0.00077 0.00118 0.00294

Copper, total mg/L 0.00314 0.00277 0.0281 0.00198 0.00153 0.00243

Iron, total mg/L 0.294 0.322 0.029 0.604 0.515 0.327

Lead, total mg/L 0.000096 0.000080 0.00907 0.000238 0.000215 <0.000050

Lithium, total mg/L 0.0080 0.0100 0.0166 0.0096 0.0098 0.0178

Magnesium, total mg/L 23.7 23.2 26.7 20.9 21.6 26.3

Manganese, total mg/L 0.0824 0.0870 0.0119 0.0581 0.0527 0.0214

Mercury, total mg/L <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

Molybdenum, total mg/L 0.000848 0.00606 0.0162 0.00344 0.00516 0.0165

Nickel, total mg/L 0.00132 0.00224 0.00355 0.00182 0.00232 0.00389

Phosphorus, total mg/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Potassium, total mg/L 3.64 24.0 60.0 11.1 19.2 59.4

Rubidium, total mg/L 0.00238 0.0146 0.0346 0.00710 0.0118 0.0350

Selenium, total mg/L 0.000135 0.000375 0.000873 0.000242 0.000353 0.000905

Silicon, total mg/L 4.13 3.37 2.22 4.79 4.39 2.29

Silver, total mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium, total mg/L 9.95 54.3 129 28.0 44.8 128

Strontium, total mg/L 0.171 0.444 0.999 0.284 0.402 1.02

Sulfur, total mg/L 16.0 94.8 264 58.1 93.9 263

Tellurium, total mg/L <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

Thallium, total mg/L <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Thorium, total mg/L <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Tin, total mg/L <0.00010 0.00018 0.00140 <0.00010 <0.00010 <0.00010

Titanium, total mg/L 0.00540 0.00449 <0.00135 0.0117 0.0116 <0.00120

Tungsten, total mg/L <0.00010 0.00010 0.00030 <0.00010 <0.00010 0.00030

Uranium, total mg/L 0.00238 0.00137 0.00159 0.00108 0.00116 0.00152

Vanadium, total mg/L 0.00075 0.00073 <0.00050 0.00162 0.00127 <0.00050

Zinc, total mg/L 0.0057 0.0036 0.0161 0.0044 0.0031 0.0035

Zirconium, total mg/L 0.00027 0.00021 <0.00020 0.00039 0.00039 <0.00020

NOTE(S):

1.  DATA PROVIDED BY RAINY RIVER MINE
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BUREAU VERITAS JOB #: C3D4190
Received: 2023/05/10, 13:49

CERTIFICATE OF ANALYSIS

Report Date: 2023/05/26
Report #: R7645395

Version: 1 - Final

Attention: Caroline Farkas

EcoMetrix Incorporated
6800 Campobello Rd
Mississauga, ON
CANADA          L5N 2L8

Your C.O.C. #: 928057-01-01

Site Location: NewGold Rainy River

Sample Matrix: Water
# Samples Received: 9

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Acidity (CaCO3) in water (1) 9 N/A 2023/05/17 ATL SOP-00205 SM 23 2310B

Alkalinity 9 N/A 2023/05/17 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 9 N/A 2023/05/16 CAM SOP-00463 SM 23 4500-Cl E m

Total Cyanide 3 2023/05/11 2023/05/11 CAM SOP-00457 OMOE E3015 5 m

Total Cyanide 6 2023/05/12 2023/05/16 CAM SOP-00457 OMOE E3015 5 m

Hardness (calculated as CaCO3) 9 N/A 2023/05/17 CAM SOP
00102/00408/00447

SM 2340 B

Dissolved Mercury (low level) 9 2023/05/15 2023/05/15 CAM SOP-00453 EPA 7470 m

Hardness Total (calculated as CaCO3) (2, 4) 9 N/A 2023/05/18 BBY WI-00033 Auto Calc

Elements by ICPMS Low Level (total) (2) 7 2023/05/17 2023/05/17 BBY7SOP-00003 /
BBY7SOP-00002

EPA 6020b R2 m

Na, K, Ca, Mg, S by CRC ICPMS (total) (2) 9 N/A 2023/05/18 BBY WI-00033 Auto Calc

Elements by ICPMS Low Level (total) (2) 2 N/A 2023/05/18 BBY7SOP-00002 EPA 6020B R2 m

Total Ammonia-N 9 N/A 2023/05/15 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (5) 9 N/A 2023/05/15 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 9 2023/05/12 2023/05/17 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (6) 7 N/A 2023/05/16 Field pH Meter

Radium Isotopes by Alpha Spectrometry (3, 7) 6 N/A 2023/05/24 BQL SOP-00006
 BQL SOP-00017
 BQL SOP-00032

Alpha Spectrometry

Radium Isotopes by Alpha Spectrometry (3, 7) 2 N/A 2023/05/25 BQL SOP-00006
 BQL SOP-00017
 BQL SOP-00032

Alpha Spectrometry

Sulphate by Automated Turbidimetry 9 N/A 2023/05/16 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 9 2023/05/15 2023/05/16 CAM SOP-00428 SM 23 2540C m

Field Temperature (6) 7 N/A 2023/05/16 Field Thermometer

Total Phosphorus (Colourimetric) 9 2023/05/12 2023/05/12 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 8 2023/05/12 2023/05/15 CAM SOP-00428 SM 23 2540D m

Total Suspended Solids 1 2023/05/15 2023/05/16 CAM SOP-00428 SM 23 2540D m

Un-ionized Ammonia (8) 7 2023/05/11 2023/05/16 Auto Calc. PWQO

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

(1) This test was performed by Bureau Veritas Bedford, 200 Bluewater Rd Suite 105, Bedford, NS, B4B 1G9
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BUREAU VERITAS JOB #: C3D4190
Received: 2023/05/10, 13:49

CERTIFICATE OF ANALYSIS

Report Date: 2023/05/26
Report #: R7645395

Version: 1 - Final

Attention: Caroline Farkas

EcoMetrix Incorporated
6800 Campobello Rd
Mississauga, ON
CANADA          L5N 2L8

Your C.O.C. #: 928057-01-01

Site Location: NewGold Rainy River

(2) This test was performed by Bureau Veritas Burnaby, 4606 Canada Way , Burnaby, BC, V5G 1K5
(3) This test was performed by Bureau Veritas Kitimat, 6790 Kitimat Road, Unit 4 , Mississauga, ON, L5N 5L9
(4) "Total Hardness" was calculated from Total Ca and Mg concentrations and may be biased high (Hardness, or Dissolved Hardness, calculated from Dissolved Ca and Mg, should be
used for compliance if available).
(5) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(6) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(7) Radium-226 results have not been corrected for blanks.
(8) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Colby Coutu, Project Manager
Email: Colby.Coutu@bureauveritas.com
Phone# (905)817-5844
==================================================================== 
This report has been generated and distributed using a secure automated process.
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3D4190
Report Date: 2023/05/26

EcoMetrix Incorporated

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VUA728 VUA728 VUA729

Sampling Date
2023/05/09

 09:20
2023/05/09

 09:20
2023/05/09

 09:35

COC Number 928057-01-01 928057-01-01 928057-01-01

UNITS PINR-REF 1 RDL QC Batch
PINR-REF 1
 Lab-Dup

RDL QC Batch PINR-EXP 2 RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L 130 1.0 8658512 160 1.0 8658512

Total Un-ionized Ammonia mg/L <0.00061 0.00061 8659235 <0.00061 0.00061 8659235

Field Measurements

Field Temperature Celsius 9.0 N/A ONSITE 8.8 N/A ONSITE

Field Measured pH pH 7.34 ONSITE 7.34 ONSITE

Inorganics

Acidity mg/L 5.0 5.0 8669092 <5.0 5.0 8669092

Total Ammonia-N mg/L <0.050 0.050 8661704 0.069 0.050 8661704

Total Dissolved Solids mg/L 250 10 8664402 270 10 8664402

pH pH 7.77 8662539 7.76 8662539

Total Phosphorus mg/L 0.035 0.020 8661479 0.030 0.020 8661479

Total Suspended Solids mg/L 10 10 8661588 10 10 8661588

Dissolved Sulphate (SO4) mg/L 65 1.0 8661792 96 1.0 8661792

Total Cyanide (CN) mg/L <0.0050 0.0050 8660971 <0.0050 0.0050 8660971

Alkalinity (Total as CaCO3) mg/L 84 1.0 8662534 88 1.0 8662534

Dissolved Chloride (Cl-) mg/L 7.1 1.0 8661785 8.7 1.0 8661785

Nitrite (N) mg/L <0.010 0.010 8661729 <0.010 0.010 8661729

Nitrate (N) mg/L 0.29 0.10 8661729 0.41 0.10 8661729

Nitrate + Nitrite (N) mg/L 0.29 0.10 8661729 0.41 0.10 8661729

Metals

Total Aluminum (Al) mg/L 0.271 0.0030 8673648 0.282 0.0030 8673648

Total Antimony (Sb) mg/L 0.000970 0.000020 8673648 0.00149 0.000020 8673648

Total Arsenic (As) mg/L 0.000893 0.000020 8673648 0.000856 0.000020 8673648

Total Barium (Ba) mg/L 0.0186 0.000050 8673648 0.0192 0.000050 8673648

Total Beryllium (Be) mg/L 0.000024 0.000010 8673648 0.000023 0.000010 8673648

Total Bismuth (Bi) mg/L <0.000010 0.000010 8673648 <0.000010 0.000010 8673648

Total Boron (B) mg/L 0.022 0.010 8673648 0.027 0.010 8673648

Total Cadmium (Cd) mg/L 0.0000083 0.0000050 8673648 0.0000138 0.0000050 8673648

Total Chromium (Cr) mg/L 0.00094 0.00010 8673648 0.00072 0.00010 8673648

Total Cobalt (Co) mg/L 0.000361 0.000010 8673648 0.000425 0.000010 8673648

Total Copper (Cu) mg/L 0.00139 0.00010 8673648 0.00146 0.00010 8673648

Total Iron (Fe) mg/L 0.487 0.0050 8673648 0.440 0.0050 8673648

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 3 of 19

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Bureau Veritas Job #: C3D4190
Report Date: 2023/05/26

EcoMetrix Incorporated

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VUA728 VUA728 VUA729

Sampling Date
2023/05/09

 09:20
2023/05/09

 09:20
2023/05/09

 09:35

COC Number 928057-01-01 928057-01-01 928057-01-01

UNITS PINR-REF 1 RDL QC Batch
PINR-REF 1
 Lab-Dup

RDL QC Batch PINR-EXP 2 RDL QC Batch

Total Lead (Pb) mg/L 0.000212 0.000020 8673648 0.000196 0.000020 8673648

Total Lithium (Li) mg/L 0.00505 0.00050 8673648 0.00553 0.00050 8673648

Total Manganese (Mn) mg/L 0.0385 0.00010 8673648 0.0396 0.00010 8673648

Total Molybdenum (Mo) mg/L 0.00165 0.000050 8673648 0.00195 0.000050 8673648

Total Nickel (Ni) mg/L 0.00288 0.00010 8673648 0.00209 0.00010 8673648

Total Selenium (Se) mg/L 0.000179 0.000040 8673648 0.000208 0.000040 8673648

Total Silicon (Si) mg/L 2.22 0.050 8673648 2.14 0.050 8673648

Total Silver (Ag) mg/L <0.000010 0.000010 8673648 <0.000010 0.000010 8673648

Total Strontium (Sr) mg/L 0.113 0.000050 8673648 0.144 0.000050 8673648

Total Thallium (Tl) mg/L 0.0000061 0.0000020 8673648 0.0000062 0.0000020 8673648

Total Tin (Sn) mg/L <0.00020 0.00020 8673648 <0.00020 0.00020 8673648

Total Titanium (Ti) mg/L 0.0110 0.0020 8673648 0.0091 0.0020 8673648

Total Uranium (U) mg/L 0.000588 0.0000050 8673648 0.000661 0.0000050 8673648

Total Vanadium (V) mg/L 0.00117 0.00020 8673648 0.00106 0.00020 8673648

Total Zinc (Zn) mg/L 0.0033 0.0010 8673648 0.0038 0.0010 8673648

Total Zirconium (Zr) mg/L 0.00038 0.00010 8673648 0.00035 0.00010 8673648

Total Calcium (Ca) mg/L 33.3 0.25 8673647 38.2 0.25 8673647

Total Magnesium (Mg) mg/L 11.1 0.25 8673647 11.5 0.25 8673647

Total Potassium (K) mg/L 4.72 0.25 8673647 6.59 0.25 8673647

Total Sodium (Na) mg/L 11.1 0.25 8673647 15.6 0.25 8673647

Total Sulphur (S) mg/L 18.7 3.0 8673647 27.5 3.0 8673647

RADIONUCLIDE

Radium-226 Bq/L <0.010 0.010 8666867 <0.010 0.010 8666867 <0.010 0.010 8666867

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3D4190
Report Date: 2023/05/26

EcoMetrix Incorporated

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VUA730 VUA730 VUA731

Sampling Date
2023/05/09

 11:45
2023/05/09

 11:45
2023/05/09

 16:10

COC Number 928057-01-01 928057-01-01 928057-01-01

UNITS PINEXP RDL QC Batch
PINEXP
Lab-Dup

RDL QC Batch STUC RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L 200 1.0 8658512 90 1.0 8658512

Total Un-ionized Ammonia mg/L 0.0025 0.0012 8659235 <0.0014 0.0014 8659235

Field Measurements

Field Temperature Celsius 11.0 N/A ONSITE 12.6 N/A ONSITE

Field Measured pH pH 7.98 ONSITE 8.00 ONSITE

Inorganics

Acidity mg/L <5.0 5.0 8669092 <5.0 5.0 8669092

Total Ammonia-N mg/L 0.11 0.050 8661704 <0.050 0.050 8661704

Total Dissolved Solids mg/L 360 10 8664402 175 10 8664402

pH pH 7.85 8662539 7.94 8662539 7.70 8662539

Total Phosphorus mg/L 0.034 0.020 8661479 0.046 0.020 8661479

Total Suspended Solids mg/L <10 10 8661588 <10 10 8661588

Dissolved Sulphate (SO4) mg/L 120 1.0 8661792 13 1.0 8661792

Total Cyanide (CN) mg/L <0.0050 0.0050 8660971 <0.0050 0.0050 8658759

Alkalinity (Total as CaCO3) mg/L 110 1.0 8662534 120 1.0 8662534 71 1.0 8662534

Dissolved Chloride (Cl-) mg/L 15 1.0 8661785 8.7 1.0 8661785

Nitrite (N) mg/L <0.010 0.010 8661729 <0.010 0.010 8661729

Nitrate (N) mg/L 0.53 0.10 8661729 <0.10 0.10 8661729

Nitrate + Nitrite (N) mg/L 0.53 0.10 8661729 <0.10 0.10 8661729

Metals

Total Aluminum (Al) mg/L 0.101 0.0030 8673648 0.237 0.0030 8673648

Total Antimony (Sb) mg/L 0.00202 0.000020 8673648 0.000052 0.000020 8673648

Total Arsenic (As) mg/L 0.000905 0.000020 8673648 0.000751 0.000020 8673648

Total Barium (Ba) mg/L 0.0221 0.000050 8673648 0.0148 0.000050 8673648

Total Beryllium (Be) mg/L 0.000012 0.000010 8673648 0.000025 0.000010 8673648

Total Bismuth (Bi) mg/L <0.000010 0.000010 8673648 <0.000010 0.000010 8673648

Total Boron (B) mg/L 0.036 0.010 8673648 0.014 0.010 8673648

Total Cadmium (Cd) mg/L 0.0000088 0.0000050 8673648 0.0000164 0.0000050 8673648

Total Chromium (Cr) mg/L 0.00035 0.00010 8673648 0.00062 0.00010 8673648

Total Cobalt (Co) mg/L 0.000397 0.000010 8673648 0.000211 0.000010 8673648

Total Copper (Cu) mg/L 0.00126 0.00010 8673648 0.00124 0.00010 8673648

Total Iron (Fe) mg/L 0.275 0.0050 8673648 0.422 0.0050 8673648

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3D4190
Report Date: 2023/05/26

EcoMetrix Incorporated

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VUA730 VUA730 VUA731

Sampling Date
2023/05/09

 11:45
2023/05/09

 11:45
2023/05/09

 16:10

COC Number 928057-01-01 928057-01-01 928057-01-01

UNITS PINEXP RDL QC Batch
PINEXP
Lab-Dup

RDL QC Batch STUC RDL QC Batch

Total Lead (Pb) mg/L 0.000092 0.000020 8673648 0.000155 0.000020 8673648

Total Lithium (Li) mg/L 0.00729 0.00050 8673648 0.00374 0.00050 8673648

Total Manganese (Mn) mg/L 0.0382 0.00010 8673648 0.0159 0.00010 8673648

Total Molybdenum (Mo) mg/L 0.00262 0.000050 8673648 0.000598 0.000050 8673648

Total Nickel (Ni) mg/L 0.00171 0.00010 8673648 0.00167 0.00010 8673648

Total Selenium (Se) mg/L 0.000222 0.000040 8673648 0.000152 0.000040 8673648

Total Silicon (Si) mg/L 1.45 0.050 8673648 2.39 0.050 8673648

Total Silver (Ag) mg/L <0.000010 0.000010 8673648 <0.000010 0.000010 8673648

Total Strontium (Sr) mg/L 0.215 0.000050 8673648 0.0480 0.000050 8673648

Total Thallium (Tl) mg/L 0.0000048 0.0000020 8673648 0.0000046 0.0000020 8673648

Total Tin (Sn) mg/L <0.00020 0.00020 8673648 <0.00020 0.00020 8673648

Total Titanium (Ti) mg/L 0.0038 0.0020 8673648 0.0082 0.0020 8673648

Total Uranium (U) mg/L 0.000971 0.0000050 8673648 0.000650 0.0000050 8673648

Total Vanadium (V) mg/L 0.00068 0.00020 8673648 0.00124 0.00020 8673648

Total Zinc (Zn) mg/L 0.0039 0.0010 8673648 0.0067 0.0010 8673648

Total Zirconium (Zr) mg/L 0.00023 0.00010 8673648 0.00045 0.00010 8673648

Total Calcium (Ca) mg/L 50.7 0.25 8673647 19.4 0.25 8673647

Total Magnesium (Mg) mg/L 14.9 0.25 8673647 8.90 0.25 8673647

Total Potassium (K) mg/L 8.54 0.25 8673647 1.62 0.25 8673647

Total Sodium (Na) mg/L 21.5 0.25 8673647 4.37 0.25 8673647

Total Sulphur (S) mg/L 36.4 3.0 8673647 <3.0 3.0 8673647

RADIONUCLIDE

Radium-226 Bq/L <0.010 0.010 8666867 <0.010 0.010 8666867

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3D4190
Report Date: 2023/05/26

EcoMetrix Incorporated

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VUA732 VUA733 VUA734

Sampling Date
2023/05/09

 16:55
2023/05/09

 17:15
2023/05/09

 09:20

COC Number 928057-01-01 928057-01-01 928057-01-01

UNITS LVR-REF 1 QC Batch LVR-REF 2 QC Batch DUP RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L 66 8658512 80 8658512 130 1.0 8658512

Total Un-ionized Ammonia mg/L <0.00061 8659235 <0.00061 8659235 <0.00061 0.00061 8659235

Field Measurements

Field Temperature Celsius 12.2 ONSITE 11.8 ONSITE 9.0 N/A ONSITE

Field Measured pH pH 7.54 ONSITE 7.45 ONSITE 7.34 ONSITE

Inorganics

Acidity mg/L 8.0 8669092 <5.0 8669092 <5.0 5.0 8669092

Total Ammonia-N mg/L <0.050 8661704 <0.050 8661704 0.056 0.050 8661704

Total Dissolved Solids mg/L 95 8664398 145 8664402 210 10 8664398

pH pH 7.43 8662539 7.73 8662539 7.76 8662539

Total Phosphorus mg/L 0.038 8661479 0.047 8661479 0.030 0.020 8661479

Total Suspended Solids mg/L <10 8661588 <10 8661588 <10 10 8661588

Dissolved Sulphate (SO4) mg/L 12 8661792 15 8661792 65 1.0 8661792

Total Cyanide (CN) mg/L <0.0050 8660971 <0.0050 8660971 <0.0050 0.0050 8658759

Alkalinity (Total as CaCO3) mg/L 52 8662534 65 8662534 85 1.0 8662534

Dissolved Chloride (Cl-) mg/L 3.1 8661785 4.3 8661785 6.7 1.0 8661785

Nitrite (N) mg/L <0.010 8661729 <0.010 8661729 <0.010 0.010 8661729

Nitrate (N) mg/L <0.10 8661729 <0.10 8661729 0.27 0.10 8661729

Nitrate + Nitrite (N) mg/L <0.10 8661729 <0.10 8661729 0.27 0.10 8661729

Metals

Total Aluminum (Al) mg/L 0.250 8673648 0.432 8673648 0.253 0.0030 8673648

Total Antimony (Sb) mg/L 0.000048 8673648 0.000079 8673648 0.000887 0.000020 8673648

Total Arsenic (As) mg/L 0.000664 8673648 0.000803 8673648 0.000878 0.000020 8673648

Total Barium (Ba) mg/L 0.0129 8673648 0.0169 8673648 0.0177 0.000050 8673648

Total Beryllium (Be) mg/L 0.000023 8673648 0.000034 8673648 0.000020 0.000010 8673648

Total Bismuth (Bi) mg/L <0.000010 8673648 <0.000010 8673648 <0.000010 0.000010 8673648

Total Boron (B) mg/L 0.014 8673648 0.015 8673648 0.021 0.010 8673648

Total Cadmium (Cd) mg/L 0.0000088 8673648 0.0000165 8673648 0.0000122 0.0000050 8673648

Total Chromium (Cr) mg/L 0.00067 8673648 0.00096 8673648 0.00072 0.00010 8673648

Total Cobalt (Co) mg/L 0.000173 8673648 0.000367 8673648 0.000331 0.000010 8673648

Total Copper (Cu) mg/L 0.00095 8673648 0.00142 8673648 0.00131 0.00010 8673648

Total Iron (Fe) mg/L 0.455 8673648 0.704 8673648 0.446 0.0050 8673648

Total Lead (Pb) mg/L 0.000147 8673648 0.000292 8673648 0.000188 0.000020 8673648

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3D4190
Report Date: 2023/05/26

EcoMetrix Incorporated

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VUA732 VUA733 VUA734

Sampling Date
2023/05/09

 16:55
2023/05/09

 17:15
2023/05/09

 09:20

COC Number 928057-01-01 928057-01-01 928057-01-01

UNITS LVR-REF 1 QC Batch LVR-REF 2 QC Batch DUP RDL QC Batch

Total Lithium (Li) mg/L 0.00311 8673648 0.00375 8673648 0.00481 0.00050 8673648

Total Manganese (Mn) mg/L 0.0113 8673648 0.0288 8673648 0.0361 0.00010 8673648

Total Molybdenum (Mo) mg/L 0.000569 8673648 0.000608 8673648 0.00131 0.000050 8673648

Total Nickel (Ni) mg/L 0.00149 8673648 0.00190 8673648 0.00156 0.00010 8673648

Total Selenium (Se) mg/L 0.000160 8673648 0.000161 8673648 0.000172 0.000040 8673648

Total Silicon (Si) mg/L 2.09 8673648 2.73 8673648 2.10 0.050 8673648

Total Silver (Ag) mg/L <0.000010 8673648 <0.000010 8673648 <0.000010 0.000010 8673648

Total Strontium (Sr) mg/L 0.0357 8673648 0.0453 8673648 0.108 0.000050 8673648

Total Thallium (Tl) mg/L 0.0000059 8673648 0.0000096 8673648 0.0000059 0.0000020 8673648

Total Tin (Sn) mg/L <0.00020 8673648 <0.00020 8673648 <0.00020 0.00020 8673648

Total Titanium (Ti) mg/L 0.0071 8673648 0.0131 8673648 0.0084 0.0020 8673648

Total Uranium (U) mg/L 0.000323 8673648 0.000551 8673648 0.000548 0.0000050 8673648

Total Vanadium (V) mg/L 0.00116 8673648 0.00180 8673648 0.00106 0.00020 8673648

Total Zinc (Zn) mg/L 0.0024 8673648 0.0038 8673648 0.0030 0.0010 8673648

Total Zirconium (Zr) mg/L 0.00041 8673648 0.00058 8673648 0.00039 0.00010 8673648

Total Calcium (Ca) mg/L 14.9 8673647 18.8 8673647 31.4 0.25 8673647

Total Magnesium (Mg) mg/L 6.95 8673647 8.82 8673647 10.3 0.25 8673647

Total Potassium (K) mg/L 2.00 8673647 2.25 8673647 4.46 0.25 8673647

Total Sodium (Na) mg/L 2.60 8673647 3.26 8673647 10.3 0.25 8673647

Total Sulphur (S) mg/L <3.0 8673647 3.2 8673647 18.3 3.0 8673647

RADIONUCLIDE

Radium-226 Bq/L <0.010 8666867 <0.010 8666867 <0.010 0.010 8666867

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3D4190
Report Date: 2023/05/26

EcoMetrix Incorporated

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VUA734 VUA735 VUA735

Sampling Date
2023/05/09

 09:20
2023/05/09

 12:00
2023/05/09

 12:00

COC Number 928057-01-01 928057-01-01 928057-01-01

UNITS
DUP

Lab-Dup
RDL QC Batch FB RDL QC Batch

FB
Lab-Dup

RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L <1.0 1.0 8658512

Inorganics

Acidity mg/L <5.0 5.0 8669092

Total Ammonia-N mg/L <0.050 0.050 8661704

Total Dissolved Solids mg/L <10 10 8664486

pH pH 5.73 8662539

Total Phosphorus mg/L <0.020 0.020 8661479

Total Suspended Solids mg/L <10 10 8664491

Dissolved Sulphate (SO4) mg/L 64 1.0 8661792 <1.0 1.0 8661799

Total Cyanide (CN) mg/L <0.0050 0.0050 8658759

Alkalinity (Total as CaCO3) mg/L <1.0 1.0 8662534

Dissolved Chloride (Cl-) mg/L 6.8 1.0 8661785 <1.0 1.0 8661796

Nitrite (N) mg/L <0.010 0.010 8661729

Nitrate (N) mg/L <0.10 0.10 8661729

Nitrate + Nitrite (N) mg/L <0.10 0.10 8661729

Metals

Total Aluminum (Al) mg/L <0.00050 0.00050 8673650 <0.00050 0.00050 8673650

Total Antimony (Sb) mg/L <0.000020 0.000020 8673650 <0.000020 0.000020 8673650

Total Arsenic (As) mg/L <0.000020 0.000020 8673650 <0.000020 0.000020 8673650

Total Barium (Ba) mg/L <0.000020 0.000020 8673650 <0.000020 0.000020 8673650

Total Beryllium (Be) mg/L <0.000010 0.000010 8673650 <0.000010 0.000010 8673650

Total Bismuth (Bi) mg/L <0.0000050 0.0000050 8673650 <0.0000050 0.0000050 8673650

Total Boron (B) mg/L <0.010 0.010 8673650 <0.010 0.010 8673650

Total Cadmium (Cd) mg/L <0.0000050 0.0000050 8673650 <0.0000050 0.0000050 8673650

Total Chromium (Cr) mg/L <0.00010 0.00010 8673650 <0.00010 0.00010 8673650

Total Cobalt (Co) mg/L <0.0000050 0.0000050 8673650 <0.0000050 0.0000050 8673650

Total Copper (Cu) mg/L <0.000050 0.000050 8673650 <0.000050 0.000050 8673650

Total Iron (Fe) mg/L <0.0010 0.0010 8673650 <0.0010 0.0010 8673650

Total Lead (Pb) mg/L <0.0000050 0.0000050 8673650 <0.0000050 0.0000050 8673650

Total Lithium (Li) mg/L <0.00050 0.00050 8673650 <0.00050 0.00050 8673650

Total Manganese (Mn) mg/L <0.000050 0.000050 8673650 <0.000050 0.000050 8673650

Total Molybdenum (Mo) mg/L <0.000050 0.000050 8673650 <0.000050 0.000050 8673650

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3D4190
Report Date: 2023/05/26

EcoMetrix Incorporated

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VUA734 VUA735 VUA735

Sampling Date
2023/05/09

 09:20
2023/05/09

 12:00
2023/05/09

 12:00

COC Number 928057-01-01 928057-01-01 928057-01-01

UNITS
DUP

Lab-Dup
RDL QC Batch FB RDL QC Batch

FB
Lab-Dup

RDL QC Batch

Total Nickel (Ni) mg/L <0.000020 0.000020 8673650 <0.000020 0.000020 8673650

Total Selenium (Se) mg/L <0.000040 0.000040 8673650 <0.000040 0.000040 8673650

Total Silicon (Si) mg/L <0.050 0.050 8673650 <0.050 0.050 8673650

Total Silver (Ag) mg/L <0.0000050 0.0000050 8673650 <0.0000050 0.0000050 8673650

Total Strontium (Sr) mg/L <0.000050 0.000050 8673650 <0.000050 0.000050 8673650

Total Thallium (Tl) mg/L <0.0000020 0.0000020 8673650 <0.0000020 0.0000020 8673650

Total Tin (Sn) mg/L <0.00020 0.00020 8673650 <0.00020 0.00020 8673650

Total Titanium (Ti) mg/L <0.00050 0.00050 8673650 <0.00050 0.00050 8673650

Total Uranium (U) mg/L <0.0000020 0.0000020 8673650 <0.0000020 0.0000020 8673650

Total Vanadium (V) mg/L <0.00020 0.00020 8673650 <0.00020 0.00020 8673650

Total Zinc (Zn) mg/L 0.00031 0.00010 8673650 0.00038 0.00010 8673650

Total Zirconium (Zr) mg/L <0.00010 0.00010 8673650 <0.00010 0.00010 8673650

Total Calcium (Ca) mg/L <0.050 0.050 8673647

Total Magnesium (Mg) mg/L <0.050 0.050 8673647

Total Potassium (K) mg/L <0.050 0.050 8673647

Total Sodium (Na) mg/L <0.050 0.050 8673647

Total Sulphur (S) mg/L <3.0 3.0 8673647 <0.60 0.60 8673650

RADIONUCLIDE

Radium-226 Bq/L <0.010 0.010 8666867

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3D4190
Report Date: 2023/05/26

EcoMetrix Incorporated

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VUA736

Sampling Date 2023/05/09

COC Number 928057-01-01

UNITS TRIP BLANK RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L <1.0 1.0 8658512

Inorganics

Acidity mg/L <5.0 5.0 8669092

Total Ammonia-N mg/L <0.050 0.050 8661704

Total Dissolved Solids mg/L <10 10 8664398

pH pH 5.75 8662539

Total Phosphorus mg/L <0.020 0.020 8661479

Total Suspended Solids mg/L <10 10 8661588

Dissolved Sulphate (SO4) mg/L <1.0 1.0 8661792

Total Cyanide (CN) mg/L <0.0050 0.0050 8660971

Alkalinity (Total as CaCO3) mg/L <1.0 1.0 8662534

Dissolved Chloride (Cl-) mg/L <1.0 1.0 8661785

Nitrite (N) mg/L <0.010 0.010 8661729

Nitrate (N) mg/L <0.10 0.10 8661729

Nitrate + Nitrite (N) mg/L <0.10 0.10 8661729

Metals

Total Aluminum (Al) mg/L <0.00050 0.00050 8673650

Total Antimony (Sb) mg/L <0.000020 0.000020 8673650

Total Arsenic (As) mg/L <0.000020 0.000020 8673650

Total Barium (Ba) mg/L <0.000020 0.000020 8673650

Total Beryllium (Be) mg/L 0.000144 0.000010 8673650

Total Bismuth (Bi) mg/L <0.0000050 0.0000050 8673650

Total Boron (B) mg/L <0.010 0.010 8673650

Total Cadmium (Cd) mg/L <0.0000050 0.0000050 8673650

Total Chromium (Cr) mg/L <0.00010 0.00010 8673650

Total Cobalt (Co) mg/L <0.0000050 0.0000050 8673650

Total Copper (Cu) mg/L <0.000050 0.000050 8673650

Total Iron (Fe) mg/L <0.0010 0.0010 8673650

Total Lead (Pb) mg/L <0.0000050 0.0000050 8673650

Total Lithium (Li) mg/L <0.00050 0.00050 8673650

Total Manganese (Mn) mg/L <0.000050 0.000050 8673650

Total Molybdenum (Mo) mg/L <0.000050 0.000050 8673650

Total Nickel (Ni) mg/L <0.000020 0.000020 8673650

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3D4190
Report Date: 2023/05/26

EcoMetrix Incorporated

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VUA736

Sampling Date 2023/05/09

COC Number 928057-01-01

UNITS TRIP BLANK RDL QC Batch

Total Selenium (Se) mg/L <0.000040 0.000040 8673650

Total Silicon (Si) mg/L <0.050 0.050 8673650

Total Silver (Ag) mg/L <0.0000050 0.0000050 8673650

Total Strontium (Sr) mg/L <0.000050 0.000050 8673650

Total Thallium (Tl) mg/L <0.0000020 0.0000020 8673650

Total Tin (Sn) mg/L <0.00020 0.00020 8673650

Total Titanium (Ti) mg/L <0.00050 0.00050 8673650

Total Uranium (U) mg/L <0.0000020 0.0000020 8673650

Total Vanadium (V) mg/L <0.00020 0.00020 8673650

Total Zinc (Zn) mg/L <0.00010 0.00010 8673650

Total Zirconium (Zr) mg/L <0.00010 0.00010 8673650

Total Calcium (Ca) mg/L <0.050 0.050 8673647

Total Magnesium (Mg) mg/L <0.050 0.050 8673647

Total Potassium (K) mg/L <0.050 0.050 8673647

Total Sodium (Na) mg/L <0.050 0.050 8673647

Total Sulphur (S) mg/L <3.0 3.0 8673647

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3D4190
Report Date: 2023/05/26

EcoMetrix Incorporated

Site Location: NewGold Rainy River

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VUA734 VUA735 VUA736

Sampling Date
2023/05/09

 09:20
2023/05/09

 12:00
2023/05/09

COC Number 928057-01-01 928057-01-01 928057-01-01

UNITS DUP FB TRIP BLANK RDL QC Batch

Calculated Parameters

Total Hardness (CaCO3) mg/L 121 <0.50 <0.50 0.50 8668771

Metals

Dissolved Mercury (Hg) ug/L <0.01 <0.01 <0.01 0.01 8664950

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VUA728 VUA729 VUA730 VUA731 VUA732 VUA733

Sampling Date
2023/05/09

 09:20
2023/05/09

 09:35
2023/05/09

 11:45
2023/05/09

 16:10
2023/05/09

 16:55
2023/05/09

 17:15

COC Number 928057-01-01 928057-01-01 928057-01-01 928057-01-01 928057-01-01 928057-01-01

UNITS PINR-REF 1 PINR-EXP 2 PINEXP STUC LVR-REF 1 LVR-REF 2 RDL QC Batch

Calculated Parameters

Total Hardness (CaCO3) mg/L 129 143 188 85.0 66.0 83.3 0.50 8668771

Metals

Dissolved Mercury (Hg) ug/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 8664950

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3D4190
Report Date: 2023/05/26

EcoMetrix Incorporated

Site Location: NewGold Rainy River

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 6.7°C

Package 2 6.7°C

Sample  VUA728 [PINR-REF 1]  : Total Metals Analysis: Sample received in a container that has not been proofed by Bureau Veritas. Analysis performed
with client's consent.

Sample  VUA729 [PINR-EXP 2]  : Total Metals Analysis: Sample received in a container that has not been proofed by Bureau Veritas. Analysis performed
with client's consent.

Sample  VUA730 [PINEXP]  : Total Metals Analysis: Sample received in a container that has not been proofed by Bureau Veritas. Analysis performed
with client's consent.

Sample  VUA731 [STUC]  : Total Metals Analysis: Sample received in a container that has not been proofed by Bureau Veritas. Analysis performed with
client's consent.

Sample  VUA732 [LVR-REF 1]  : Total Metals Analysis: Sample received in a container that has not been proofed by Bureau Veritas. Analysis performed
with client's consent.

Sample  VUA733 [LVR-REF 2]  : Total Metals Analysis: Sample received in a container that has not been proofed by Bureau Veritas. Analysis performed
with client's consent.

Sample  VUA734 [DUP]  : Total Metals Analysis: Sample received in a container that has not been proofed by Bureau Veritas. Analysis performed with
client's consent.

Sample  VUA735 [FB]  : Total Metals Analysis: Sample received in a container that has not been proofed by Bureau Veritas. Analysis performed with
client's consent.

Results relate only to the items tested.
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EcoMetrix Incorporated

Site Location: NewGold Rainy River
QUALITY ASSURANCE REPORTBureau Veritas Job #: C3D4190

Report Date: 2023/05/26

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8658759 Total Cyanide (CN) 2023/05/11 95 80 - 120 106 80 - 120 <0.0050 mg/L 5.6 20

8660971 Total Cyanide (CN) 2023/05/16 110 80 - 120 111 80 - 120 <0.0050 mg/L NC 20

8661479 Total Phosphorus 2023/05/12 100 80 - 120 101 80 - 120 <0.020 mg/L NC 20 101 80 - 120

8661588 Total Suspended Solids 2023/05/15 <10 mg/L NC 20 95 85 - 115

8661704 Total Ammonia-N 2023/05/15 97 75 - 125 98 80 - 120 <0.050 mg/L NC 20

8661729 Nitrate (N) 2023/05/15 NC 80 - 120 100 80 - 120 <0.10 mg/L 2.9 20

8661729 Nitrite (N) 2023/05/15 90 80 - 120 108 80 - 120 <0.010 mg/L 0.37 20

8661785 Dissolved Chloride (Cl-) 2023/05/16 103 80 - 120 101 80 - 120 <1.0 mg/L 1.7 20

8661792 Dissolved Sulphate (SO4) 2023/05/16 NC 75 - 125 100 80 - 120 <1.0 mg/L 1.8 20

8661796 Dissolved Chloride (Cl-) 2023/05/16 NC 80 - 120 101 80 - 120 <1.0 mg/L 4.3 20

8661799 Dissolved Sulphate (SO4) 2023/05/16 NC 75 - 125 97 80 - 120 <1.0 mg/L 0.088 20

8662534 Alkalinity (Total as CaCO3) 2023/05/17 99 85 - 115 <1.0 mg/L 1.7 20

8662539 pH 2023/05/17 101 98 - 103 1.2 N/A

8664398 Total Dissolved Solids 2023/05/16 <10 mg/L 2.1 20 100 90 - 110

8664402 Total Dissolved Solids 2023/05/16 <10 mg/L 4.9 20 95 90 - 110

8664486 Total Dissolved Solids 2023/05/16 <10 mg/L 2.8 20 102 90 - 110

8664491 Total Suspended Solids 2023/05/16 <10 mg/L NC 20 95 85 - 115

8664950 Dissolved Mercury (Hg) 2023/05/15 99 75 - 125 103 80 - 120 <0.01 ug/L NC 20

8666867 Radium-226 2023/05/24 104 85 - 115 <0.010 Bq/L NC N/A

8669092 Acidity 2023/05/17 102 80 - 120 104 80 - 120 <5.0 mg/L NC 25

8673648 Total Aluminum (Al) 2023/05/17 110 80 - 120 102 80 - 120 <0.0030 mg/L

8673648 Total Antimony (Sb) 2023/05/17 106 80 - 120 106 80 - 120 <0.000020 mg/L

8673648 Total Arsenic (As) 2023/05/17 109 80 - 120 105 80 - 120 <0.000020 mg/L

8673648 Total Barium (Ba) 2023/05/17 104 80 - 120 104 80 - 120 <0.000050 mg/L

8673648 Total Beryllium (Be) 2023/05/17 106 80 - 120 102 80 - 120 <0.000010 mg/L

8673648 Total Bismuth (Bi) 2023/05/17 102 80 - 120 102 80 - 120 <0.000010 mg/L

8673648 Total Boron (B) 2023/05/17 109 80 - 120 102 80 - 120 <0.010 mg/L

8673648 Total Cadmium (Cd) 2023/05/17 104 80 - 120 101 80 - 120 <0.0000050 mg/L

8673648 Total Chromium (Cr) 2023/05/17 106 80 - 120 101 80 - 120 <0.00010 mg/L

8673648 Total Cobalt (Co) 2023/05/17 104 80 - 120 100 80 - 120 <0.000010 mg/L

8673648 Total Copper (Cu) 2023/05/17 104 80 - 120 97 80 - 120 <0.00010 mg/L

8673648 Total Iron (Fe) 2023/05/17 NC 80 - 120 100 80 - 120 <0.0050 mg/L
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EcoMetrix Incorporated

Site Location: NewGold Rainy River
QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3D4190

Report Date: 2023/05/26

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8673648 Total Lead (Pb) 2023/05/17 100 80 - 120 104 80 - 120 <0.000020 mg/L

8673648 Total Lithium (Li) 2023/05/17 NC 80 - 120 95 80 - 120 <0.00050 mg/L

8673648 Total Manganese (Mn) 2023/05/17 101 80 - 120 100 80 - 120 <0.00010 mg/L

8673648 Total Molybdenum (Mo) 2023/05/17 NC 80 - 120 104 80 - 120 <0.000050 mg/L

8673648 Total Nickel (Ni) 2023/05/17 102 80 - 120 100 80 - 120 <0.00010 mg/L

8673648 Total Selenium (Se) 2023/05/17 86 80 - 120 104 80 - 120 <0.000040 mg/L

8673648 Total Silicon (Si) 2023/05/17 101 80 - 120 111 80 - 120 <0.050 mg/L

8673648 Total Silver (Ag) 2023/05/17 102 80 - 120 100 80 - 120 <0.000010 mg/L

8673648 Total Strontium (Sr) 2023/05/17 98 80 - 120 101 80 - 120 <0.000050 mg/L

8673648 Total Sulphur (S) 2023/05/17 97 80 - 120 102 80 - 120 <0.60 mg/L

8673648 Total Thallium (Tl) 2023/05/17 103 80 - 120 103 80 - 120 <0.0000020 mg/L

8673648 Total Tin (Sn) 2023/05/17 104 80 - 120 105 80 - 120 <0.00020 mg/L

8673648 Total Titanium (Ti) 2023/05/17 105 80 - 120 103 80 - 120 <0.0020 mg/L

8673648 Total Uranium (U) 2023/05/17 103 80 - 120 103 80 - 120 <0.0000050 mg/L

8673648 Total Vanadium (V) 2023/05/17 108 80 - 120 102 80 - 120 <0.00020 mg/L

8673648 Total Zinc (Zn) 2023/05/17 NC 80 - 120 102 80 - 120 <0.0010 mg/L

8673648 Total Zirconium (Zr) 2023/05/17 93 80 - 120 103 80 - 120 <0.00010 mg/L

8673650 Total Aluminum (Al) 2023/05/18 101 80 - 120 100 80 - 120 <0.00050 mg/L NC 20

8673650 Total Antimony (Sb) 2023/05/18 101 80 - 120 100 80 - 120 <0.000020 mg/L NC 20

8673650 Total Arsenic (As) 2023/05/18 101 80 - 120 101 80 - 120 <0.000020 mg/L NC 20

8673650 Total Barium (Ba) 2023/05/18 99 80 - 120 100 80 - 120 <0.000020 mg/L NC 20

8673650 Total Beryllium (Be) 2023/05/18 101 80 - 120 100 80 - 120 <0.000010 mg/L NC 20

8673650 Total Bismuth (Bi) 2023/05/18 97 80 - 120 99 80 - 120 <0.0000050 mg/L NC 20

8673650 Total Boron (B) 2023/05/18 100 80 - 120 102 80 - 120 <0.010 mg/L NC 20

8673650 Total Cadmium (Cd) 2023/05/18 99 80 - 120 99 80 - 120 <0.0000050 mg/L NC 20

8673650 Total Chromium (Cr) 2023/05/18 100 80 - 120 100 80 - 120 <0.00010 mg/L NC 20

8673650 Total Cobalt (Co) 2023/05/18 97 80 - 120 97 80 - 120 <0.0000050 mg/L NC 20

8673650 Total Copper (Cu) 2023/05/18 95 80 - 120 95 80 - 120 <0.000050 mg/L NC 20

8673650 Total Iron (Fe) 2023/05/18 101 80 - 120 104 80 - 120 <0.0010 mg/L NC 20

8673650 Total Lead (Pb) 2023/05/18 100 80 - 120 101 80 - 120 <0.0000050 mg/L NC 20

8673650 Total Lithium (Li) 2023/05/18 96 80 - 120 96 80 - 120 <0.00050 mg/L NC 20

8673650 Total Manganese (Mn) 2023/05/18 99 80 - 120 99 80 - 120 <0.000050 mg/L NC 20
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EcoMetrix Incorporated

Site Location: NewGold Rainy River
QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3D4190

Report Date: 2023/05/26

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8673650 Total Molybdenum (Mo) 2023/05/18 99 80 - 120 101 80 - 120 <0.000050 mg/L NC 20

8673650 Total Nickel (Ni) 2023/05/18 99 80 - 120 99 80 - 120 <0.000020 mg/L NC 20

8673650 Total Selenium (Se) 2023/05/18 99 80 - 120 99 80 - 120 <0.000040 mg/L NC 20

8673650 Total Silicon (Si) 2023/05/18 109 80 - 120 112 80 - 120 <0.050 mg/L NC 20

8673650 Total Silver (Ag) 2023/05/18 98 80 - 120 98 80 - 120 <0.0000050 mg/L NC 20

8673650 Total Strontium (Sr) 2023/05/18 100 80 - 120 99 80 - 120 <0.000050 mg/L NC 20

8673650 Total Sulphur (S) 2023/05/18 97 80 - 120 95 80 - 120 <0.60 mg/L NC 20

8673650 Total Thallium (Tl) 2023/05/18 98 80 - 120 99 80 - 120 <0.0000020 mg/L NC 20

8673650 Total Tin (Sn) 2023/05/18 98 80 - 120 101 80 - 120 <0.00020 mg/L NC 20

8673650 Total Titanium (Ti) 2023/05/18 103 80 - 120 103 80 - 120 <0.00050 mg/L NC 20

8673650 Total Uranium (U) 2023/05/18 100 80 - 120 101 80 - 120 <0.0000020 mg/L NC 20

8673650 Total Vanadium (V) 2023/05/18 99 80 - 120 100 80 - 120 <0.00020 mg/L NC 20

8673650 Total Zinc (Zn) 2023/05/18 102 80 - 120 104 80 - 120 <0.00010 mg/L 19 20

8673650 Total Zirconium (Zr) 2023/05/18 101 80 - 120 100 80 - 120 <0.00010 mg/L NC 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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Bureau Veritas Job #: C3D4190
Report Date: 2023/05/26

EcoMetrix Incorporated

Site Location: NewGold Rainy River

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Colby Coutu, Project Manager

David Huang, BBY Scientific Specialist

Mike MacGillivray, Scientific Specialist (Inorganics)

Robert Allen, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3T6649
Received: 2023/09/25, 09:19

CERTIFICATE OF ANALYSIS

Your Project #: 22-3093
Site#: PHASE 3 EEM

Report Date: 2023/10/25
Report #: R7877971

Version: 1 - Final

Attention: Joseph Tetreault

EcoMetrix Incorporated
6800 Campobello Rd
Mississauga, ON
CANADA          L5N 2L8

Your C.O.C. #: 953308-01-01, 953308-02-01, 953308-04-01, 953308-03-
01

Site Location: NewGold Rainy River

Sample Matrix: Sediment
# Samples Received: 32

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Acid Extractable Metals by ICPMS 2 2023/09/28 2023/09/28 CAM SOP-00447 EPA 6020B m

Acid Extractable Metals by ICPMS 21 2023/09/29 2023/09/29 CAM SOP-00447 EPA 6020B m

Acid Extractable Metals by ICPMS 9 2023/09/29 2023/09/30 CAM SOP-00447 EPA 6020B m

Particle size in solids (pipette&sieve) (1, 2) 15 N/A 2023/10/24 ATL SOP 00012 MSAMS'78/WREP-
125R3m

Particle size in solids (pipette&sieve) (1, 2) 17 N/A 2023/10/25 ATL SOP 00012 MSAMS'78/WREP-
125R3m

Total Organic Carbon in Soil 10 N/A 2023/10/02 CAM SOP-00468 BCMOE TOC Aug 2014

Total Organic Carbon in Soil 2 N/A 2023/09/28 CAM SOP-00468 BCMOE TOC Aug 2014

Total Organic Carbon in Soil 20 N/A 2023/09/29 CAM SOP-00468 BCMOE TOC Aug 2014

Sample Matrix: Water
# Samples Received: 8

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Acidity (CaCO3) in water (1) 8 N/A 2023/10/06 ATL SOP-00205 SM 24 2310B m

Alkalinity 1 N/A 2023/10/02 CAM SOP-00448 SM 23 2320 B m

Alkalinity 7 N/A 2023/09/30 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 8 N/A 2023/09/29 CAM SOP-00463 SM 23 4500-Cl E m

Total Cyanide 8 2023/09/28 2023/09/28 CAM SOP-00457 OMOE E3015 5 m

Hardness (calculated as CaCO3) 8 N/A 2023/09/29 CAM SOP
00102/00408/00447

SM 2340 B

Dissolved Mercury (low level) 8 2023/09/29 2023/09/29 CAM SOP-00453 EPA 7470 m

Hardness Total (calculated as CaCO3) (3, 5) 7 N/A 2023/10/12 BBY WI-00033 Auto Calc

Hardness Total (calculated as CaCO3) (3, 5) 1 N/A 2023/10/05 BBY WI-00033 Auto Calc

Elements by ICPMS Low Level (total) (3) 7 2023/10/12 2023/10/12 BBY7SOP-00003 /
BBY7SOP-00002

EPA 6020b R2 m

Na, K, Ca, Mg, S by CRC ICPMS (total) (3) 7 N/A 2023/10/12 BBY WI-00033 Auto Calc
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BUREAU VERITAS JOB #: C3T6649
Received: 2023/09/25, 09:19

CERTIFICATE OF ANALYSIS

Your Project #: 22-3093
Site#: PHASE 3 EEM

Report Date: 2023/10/25
Report #: R7877971

Version: 1 - Final

Attention: Joseph Tetreault

EcoMetrix Incorporated
6800 Campobello Rd
Mississauga, ON
CANADA          L5N 2L8

Your C.O.C. #: 953308-01-01, 953308-02-01, 953308-04-01, 953308-03-
01

Site Location: NewGold Rainy River

Sample Matrix: Water
# Samples Received: 8

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Na, K, Ca, Mg, S by CRC ICPMS (total) (3) 1 N/A 2023/10/05 BBY WI-00033 Auto Calc

Elements by ICPMS Low Level (total) (3) 1 N/A 2023/10/05 BBY7SOP-00002 EPA 6020b R2 m

Total Ammonia-N 8 N/A 2023/09/29 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (6) 8 N/A 2023/10/02 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 8 2023/09/28 2023/09/30 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (7) 7 N/A 2023/09/26 Field pH Meter

Radium Isotopes by Alpha Spectrometry (4, 8) 7 N/A 2023/10/20 BQL SOP-00006
 BQL SOP-00017
 BQL SOP-00032

Alpha Spectrometry

Sulphate by Automated Turbidimetry 8 N/A 2023/09/29 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 8 2023/09/28 2023/09/29 CAM SOP-00428 SM 23 2540C m

Field Temperature (7) 7 N/A 2023/09/26 Field Thermometer

Total Phosphorus (Colourimetric) 4 2023/09/28 2023/09/29 CAM SOP-00407 SM 23 4500-P I

Total Phosphorus (Colourimetric) 4 2023/09/28 2023/09/30 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 8 2023/09/29 2023/09/29 CAM SOP-00428 SM 23 2540D m

Un-ionized Ammonia (9) 7 2023/09/26 2023/09/29 Auto Calc. PWQO

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

(1) This test was performed by Bureau Veritas Bedford, 200 Bluewater Rd Suite 105, Bedford, NS, B4B 1G9
(2) Note: Graphical representation of larger fractions (PHI-4, PHI -3 and PHI -2) not applicable unless these optional parameters are specifically requested.
(3) This test was performed by Bureau Veritas Burnaby, 4606 Canada Way , Burnaby, BC, V5G 1K5
(4) This test was performed by Bureau Veritas Kitimat, 6790 Kitimat Road, Unit 4 , Mississauga, ON, L5N 5L9
(5) "Total Hardness" was calculated from Total Ca and Mg concentrations and may be biased high (Hardness, or Dissolved Hardness, calculated from Dissolved Ca and Mg, should be
used for compliance if available).
(6) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(7) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(8) Radium-226 results have not been corrected for blanks.
(9) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.
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BUREAU VERITAS JOB #: C3T6649
Received: 2023/09/25, 09:19

CERTIFICATE OF ANALYSIS

Your Project #: 22-3093
Site#: PHASE 3 EEM

Report Date: 2023/10/25
Report #: R7877971

Version: 1 - Final

Attention: Joseph Tetreault

EcoMetrix Incorporated
6800 Campobello Rd
Mississauga, ON
CANADA          L5N 2L8

Your C.O.C. #: 953308-01-01, 953308-02-01, 953308-04-01, 953308-03-
01

Site Location: NewGold Rainy River

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Colby Coutu, Project Manager
Email: Colby.Coutu@bureauveritas.com
Phone# (905)817-5844
==================================================================== 
This report has been generated and distributed using a secure automated process.
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  SEDIMENT

Bureau Veritas ID XCF508 XCF508 XCF509

Sampling Date
2023/09/20

 14:37
2023/09/20

 14:37
2023/09/20

 13:54

COC Number 953308-02-01 953308-02-01 953308-02-01

UNITS STUC-1 RDL QC Batch
STUC-1

Lab-Dup
RDL QC Batch STUC-2 RDL QC Batch

Inorganics

Total Organic Carbon mg/kg 25000 500 8948050 24000 500 8948050 67000 500 8948050

< -1 Phi (2 mm) %  100 (1) 0.10 8983203  99 (1) 0.10 8983203

< 0 Phi (1 mm) %  100 (1) 0.10 8983203  98 (1) 0.10 8983203

< +1 Phi (0.5 mm) %  99 (1) 0.10 8983203  98 (1) 0.10 8983203

< +2 Phi (0.25 mm) %  99 (1) 0.10 8983203  97 (1) 0.10 8983203

< +3 Phi (0.12 mm) % 88 0.10 8983203 94 0.10 8983203

< +4 Phi (0.062 mm) % 65 0.10 8983203 89 0.10 8983203

< +5 Phi (0.031 mm) % 57 0.10 8983203 83 0.10 8983203

< +6 Phi (0.016 mm) % 51 0.10 8983203 76 0.10 8983203

< +7 Phi (0.0078 mm) % 43 0.10 8983203 65 0.10 8983203

< +8 Phi (0.0039 mm) % 40 0.10 8983203 61 0.10 8983203

< +9 Phi (0.0020 mm) % 35 0.10 8983203 52 0.10 8983203

Gravel % <0.10 0.10 8983203 0.65 0.10 8983203

Sand % 34 0.10 8983203 11 0.10 8983203

Silt % 26 0.10 8983203 28 0.10 8983203

Clay % 40 0.10 8983203 61 0.10 8983203

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

(1) PSA sample observation comment: Fraction contained organic matter.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  SEDIMENT

Bureau Veritas ID XCF509 XCF510 XCF511 XCF512 XCF513

Sampling Date
2023/09/20

 13:54
2023/09/20

 13:16
2023/09/20

 12:27
2023/09/19

 13:12
2023/09/20

 10:13

COC Number 953308-02-01 953308-02-01 953308-02-01 953308-02-01 953308-02-01

UNITS
STUC-2

Lab-Dup
RDL QC Batch STUC-3 STUC-4 STUC-5 PINR-EXP1 RDL QC Batch

Inorganics

Total Organic Carbon mg/kg 23000 24000 23000 12000 500 8948050

< -1 Phi (2 mm) %  100 (1) 0.10 8983203  99 (2)  100 (1)  100 (1)  99 (2) 0.10 8983203

< 0 Phi (1 mm) %  99 (1) 0.10 8983203  99 (1)  100 (1)  100 (1)  99 (1) 0.10 8983203

< +1 Phi (0.5 mm) %  99 (1) 0.10 8983203  99 (1)  99 (1)  100 (1)  99 (1) 0.10 8983203

< +2 Phi (0.25 mm) %  98 (1) 0.10 8983203  99 (1)  99 (1)  98 (1)  94 (1) 0.10 8983203

< +3 Phi (0.12 mm) % 96 0.10 8983203 92 90 81 74 0.10 8983203

< +4 Phi (0.062 mm) % 90 0.10 8983203 72 69 61 53 0.10 8983203

< +5 Phi (0.031 mm) % 83 0.10 8983203 62 58 54 44 0.10 8983203

< +6 Phi (0.016 mm) % 77 0.10 8983203 54 50 48 38 0.10 8983203

< +7 Phi (0.0078 mm) % 66 0.10 8983203 45 40 41 32 0.10 8983203

< +8 Phi (0.0039 mm) % 62 0.10 8983203 43 38 38 30 0.10 8983203

< +9 Phi (0.0020 mm) % 53 0.10 8983203 37 33 33 27 0.10 8983203

Gravel %  0.29 (3) 0.10 8983203 0.64 <0.10 <0.10 0.73 0.10 8983203

Sand % 9.5 0.10 8983203 27 31 39 46 0.10 8983203

Silt % 28 0.10 8983203 30 32 23 23 0.10 8983203

Clay % 62 0.10 8983203 43 38 38 30 0.10 8983203

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

(1) PSA sample observation comment: Fraction contained organic matter.

(2) PSA sample observation comment: Fraction contained shells and organic matter.

(3) %RPD acceptable. Duplicate values agree within 10% absolute.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  SEDIMENT

Bureau Veritas ID XCF514 XCF515 XCF516 XCF517 XCF564

Sampling Date
2023/09/20

 09:28
2023/09/20

 08:48
2023/09/20

 08:04
2023/09/19

 16:50
2023/09/21

 13:03

COC Number 953308-02-01 953308-02-01 953308-02-01 953308-02-01 953308-04-01

UNITS PINR-EXP2 PINR-EXP3 QC Batch PINR-EXP4 QC Batch PINR-EXP5 PINR-EXP2-1 RDL QC Batch

Inorganics

Total Organic Carbon mg/kg 15000 16000 8948050 11000 8952581 17000 18000 500 8948050

< -1 Phi (2 mm) % 100 100 8983203 100 8983203 100 100 0.10 8983203

< 0 Phi (1 mm) %  100 (1)  100 (1) 8983203  100 (1) 8983203 100  98 (2) 0.10 8983203

< +1 Phi (0.5 mm) %  97 (1)  99 (1) 8983203  98 (1) 8983203 99  95 (1) 0.10 8983203

< +2 Phi (0.25 mm) % 83 95 8983203 83 8983203 91 91 0.10 8983203

< +3 Phi (0.12 mm) % 73 74 8983203 57 8983203 66 85 0.10 8983203

< +4 Phi (0.062 mm) % 64 54 8983203 43 8983203 51 70 0.10 8983203

< +5 Phi (0.031 mm) % 57 44 8983203 37 8983203 45 65 0.10 8983203

< +6 Phi (0.016 mm) % 51 38 8983203 33 8983203 39 61 0.10 8983203

< +7 Phi (0.0078 mm) % 43 31 8983203 28 8983203 32 51 0.10 8983203

< +8 Phi (0.0039 mm) % 40 29 8983203 27 8983203 31 48 0.10 8983203

< +9 Phi (0.0020 mm) % 36 26 8983203 24 8983203 28 41 0.10 8983203

Gravel % <0.10 <0.10 8983203 <0.10 8983203 <0.10 0.47 0.10 8983203

Sand % 36 46 8983203 57 8983203 49 30 0.10 8983203

Silt % 24 25 8983203 16 8983203 20 22 0.10 8983203

Clay % 40 29 8983203 27 8983203 31 48 0.10 8983203

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

(1) PSA sample observation comment: Fraction contained organic matter.

(2) PSA sample observation comment: Fraction contained rocks and organic matter.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  SEDIMENT

Bureau Veritas ID XCF565 XCF566 XCF567 XCF568 XCF569

Sampling Date
2023/09/21

 12:38
2023/09/21

 10:48
2023/09/21

 09:47
2023/09/21

 10:17
2023/09/21

 14:01

COC Number 953308-04-01 953308-04-01 953308-04-01 953308-04-01 953308-04-01

UNITS PINR-EXP2-2 PINR-EXP2-3 PINR-EXP2-4 PINR-EXP2-5 QC Batch PINR-REF2-1 RDL QC Batch

Inorganics

Total Organic Carbon mg/kg 16000 10000 11000 22000 8948050 18000 500 8948050

< -1 Phi (2 mm) % 100 98  100 (1) 100 8983203 100 0.10 8992276

< 0 Phi (1 mm) % 99 96  99 (2) 100 8983203 100 0.10 8992276

< +1 Phi (0.5 mm) % 98 93  98 (3) 99 8983203 99 0.10 8992276

< +2 Phi (0.25 mm) % 97 90 95 98 8983203 98 0.10 8992276

< +3 Phi (0.12 mm) % 93 86 86 93 8983203 82 0.10 8992276

< +4 Phi (0.062 mm) % 83 80 57 76 8983203 54 0.10 8992276

< +5 Phi (0.031 mm) % 76 76 44 67 8983203 45 0.10 8992276

< +6 Phi (0.016 mm) % 70 72 36 57 8983203 40 0.10 8992276

< +7 Phi (0.0078 mm) % 58 64 29 42 8983203 33 0.10 8992276

< +8 Phi (0.0039 mm) % 54 61 28 39 8983203 31 0.10 8992276

< +9 Phi (0.0020 mm) % 46 54 24 33 8983203 28 0.10 8992276

Gravel % <0.10 2.1 0.42 <0.10 8983203 <0.10 0.10 8992276

Sand % 17 18 43 24 8983203 46 0.10 8992276

Silt % 29 20 29 36 8983203 22 0.10 8992276

Clay % 54 61 28 39 8983203 31 0.10 8992276

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

(1) PSA sample observation comment: Fraction contained shells and organic matter.

(2) PSA sample observation comment: Fraction contained rocks and organic matter.

(3) PSA sample observation comment: Fraction contained organic matter.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  SEDIMENT

Bureau Veritas ID XCF571 XCF573 XCF576 XCF578 XCF665

Sampling Date
2023/09/21

 17:05
2023/09/21

 15:11
2023/09/21

 15:41
2023/09/21

 16:12
2023/09/22

 10:33

COC Number 953308-04-01 953308-04-01 953308-04-01 953308-04-01 953308-03-01

UNITS PINR-REF2-2 PINR-REF2-3 PINR-REF2-4 PINR-REF2-5 QC Batch LVR2-REF1 RDL QC Batch

Inorganics

Total Organic Carbon mg/kg 9000 11000 11000 13000 8948050 10000 500 8946819

< -1 Phi (2 mm) % 100 100  99 (1)  100 (2) 8992276  100 (3) 0.10 8992276

< 0 Phi (1 mm) % 100 99  99 (1)  99 (1) 8992276  99 (1) 0.10 8992276

< +1 Phi (0.5 mm) % 99 97  97 (3)  98 (3) 8992276  94 (1) 0.10 8992276

< +2 Phi (0.25 mm) % 96 93 94 95 8992276 87 0.10 8992276

< +3 Phi (0.12 mm) % 90 81 83 80 8992276 74 0.10 8992276

< +4 Phi (0.062 mm) % 75 62 63 56 8992276 61 0.10 8992276

< +5 Phi (0.031 mm) % 64 55 54 47 8992276 52 0.10 8992276

< +6 Phi (0.016 mm) % 57 50 49 41 8992276 44 0.10 8992276

< +7 Phi (0.0078 mm) % 46 42 40 33 8992276 34 0.10 8992276

< +8 Phi (0.0039 mm) % 42 40 37 31 8992276 32 0.10 8992276

< +9 Phi (0.0020 mm) % 35 35 32 28 8992276 28 0.10 8992276

Gravel % <0.10 0.32 0.50 0.39 8992276 0.15 0.10 8992276

Sand % 25 37 36 44 8992276 38 0.10 8992276

Silt % 33 23 26 25 8992276 30 0.10 8992276

Clay % 42 40 37 31 8992276 32 0.10 8992276

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

(1) PSA sample observation comment: Fraction contained rocks and organic matter.

(2) PSA sample observation comment: Fraction contained shells and organic matter.

(3) PSA sample observation comment: Fraction contained organic matter.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  SEDIMENT

Bureau Veritas ID XCF665 XCF666 XCF667 XCF668

Sampling Date
2023/09/22

 10:33
2023/09/22

 10:33
2023/09/22

 09:45
2023/09/22

 09:11

COC Number 953308-03-01 953308-03-01 953308-03-01 953308-03-01

UNITS
LVR2-REF1
Lab-Dup

RDL QC Batch LVR2-REF1 DUPLICATE QC Batch LVR2-REF2 LVR2-REF3 RDL QC Batch

Inorganics

Total Organic Carbon mg/kg 13000 8948050 8600 8300 500 8952581

< -1 Phi (2 mm) %  100 (1) 0.10 8992276  99 (2) 8992276 90 90 0.10 8992276

< 0 Phi (1 mm) %  98 (3) 0.10 8992276  98 (3) 8992276 86 83 0.10 8992276

< +1 Phi (0.5 mm) %  93 (3) 0.10 8992276  94 (3) 8992276 79 75 0.10 8992276

< +2 Phi (0.25 mm) % 86 0.10 8992276 88 8992276 69 64 0.10 8992276

< +3 Phi (0.12 mm) % 73 0.10 8992276 72 8992276 61 55 0.10 8992276

< +4 Phi (0.062 mm) % 61 0.10 8992276 57 8992276 49 45 0.10 8992276

< +5 Phi (0.031 mm) % 51 0.10 8992276 44 8992276 40 37 0.10 8992276

< +6 Phi (0.016 mm) % 43 0.10 8992276 35 8992276 33 31 0.10 8992276

< +7 Phi (0.0078 mm) % 33 0.10 8992276 26 8992276 25 24 0.10 8992276

< +8 Phi (0.0039 mm) % 31 0.10 8992276 24 8992276 23 22 0.10 8992276

< +9 Phi (0.0020 mm) % 27 0.10 8992276 21 8992276 20 19 0.10 8992276

Gravel % 0.31 0.10 8992276 0.66 8992276 9.7 10 0.10 8992276

Sand % 39 0.10 8992276 42 8992276 41 45 0.10 8992276

Silt % 30 0.10 8992276 33 8992276 27 24 0.10 8992276

Clay % 31 0.10 8992276 24 8992276 23 22 0.10 8992276

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

(1) PSA sample observation comment: Fraction contained organic matter.

(2) PSA sample observation comment: Fraction contained shells and organic matter.

(3) PSA sample observation comment: Fraction contained rocks and organic matter.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  SEDIMENT

Bureau Veritas ID XCF669 XCF670 XCF670 XCO572

Sampling Date
2023/09/22

 12:40
2023/09/22

 11:13
2023/09/22

 11:13
2023/09/22

 16:48

COC Number 953308-03-01 953308-03-01 953308-03-01 953308-01-01

UNITS LVR2-REF4 LVR2-REF5 RDL QC Batch
LVR2-REF5
Lab-Dup

RDL QC Batch LVR-REF1 RDL QC Batch

Inorganics

Total Organic Carbon mg/kg 13000 14000 500 8952581 12000 500 8952581 37000 500 8946819

< -1 Phi (2 mm) % 99 88 0.10 8992276  100 (1) 0.10 8992276

< 0 Phi (1 mm) % 93 79 0.10 8992276  100 (1) 0.10 8992276

< +1 Phi (0.5 mm) % 85 76 0.10 8992276  99 (1) 0.10 8992276

< +2 Phi (0.25 mm) % 71 71 0.10 8992276 95 0.10 8992276

< +3 Phi (0.12 mm) % 56 59 0.10 8992276 76 0.10 8992276

< +4 Phi (0.062 mm) % 40 43 0.10 8992276 64 0.10 8992276

< +5 Phi (0.031 mm) % 33 35 0.10 8992276 59 0.10 8992276

< +6 Phi (0.016 mm) % 28 29 0.10 8992276 54 0.10 8992276

< +7 Phi (0.0078 mm) % 22 23 0.10 8992276 45 0.10 8992276

< +8 Phi (0.0039 mm) % 20 21 0.10 8992276 42 0.10 8992276

< +9 Phi (0.0020 mm) % 17 18 0.10 8992276 37 0.10 8992276

Gravel % 1.4 12 0.10 8992276 0.14 0.10 8992276

Sand % 58 44 0.10 8992276 36 0.10 8992276

Silt % 21 22 0.10 8992276 22 0.10 8992276

Clay % 20 21 0.10 8992276 42 0.10 8992276

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

(1) PSA sample observation comment: Fraction contained organic matter.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  SEDIMENT

Bureau Veritas ID XCF671 XCF672 XCF673 XCF674 XCF675

Sampling Date
2023/09/22

 16:00
2023/09/22

 15:45
2023/09/22

 15:11
2023/09/22

 14:22
2023/09/22

 14:22

COC Number 953308-03-01 953308-03-01 953308-03-01 953308-03-01 953308-03-01

UNITS LVR-REF2 LVR-REF3 LVR-REF4 LVR-REF5 LVR-REF5 DUPLICATE RDL QC Batch

Inorganics

Total Organic Carbon mg/kg 21000 58000 8800 17000 18000 500 8952581

< -1 Phi (2 mm) % 100  98 (1) 100  100 (2) 100 0.10 8992276

< 0 Phi (1 mm) % 100  97 (3) 99  100 (2) 99 0.10 8992276

< +1 Phi (0.5 mm) % 100  96 (3) 98  99 (2) 98 0.10 8992276

< +2 Phi (0.25 mm) % 99 92 91 91 82 0.10 8992276

< +3 Phi (0.12 mm) % 93 79 70 70 59 0.10 8992276

< +4 Phi (0.062 mm) % 84 67 57 55 49 0.10 8992276

< +5 Phi (0.031 mm) % 75 61 51 51 45 0.10 8992276

< +6 Phi (0.016 mm) % 67 55 46 46 40 0.10 8992276

< +7 Phi (0.0078 mm) % 54 46 39 38 34 0.10 8992276

< +8 Phi (0.0039 mm) % 50 42 36 36 31 0.10 8992276

< +9 Phi (0.0020 mm) % 44 37 32 32 28 0.10 8992276

Gravel % <0.10 2.1 <0.10 <0.10 0.17 0.10 8992276

Sand % 16 31 43 45 50 0.10 8992276

Silt % 33 25 21 20 18 0.10 8992276

Clay % 50 42 36 36 31 0.10 8992276

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

(1) PSA sample observation comment: Fraction contained shells and organic matter.

(2) PSA sample observation comment: Fraction contained organic matter.

(3) PSA sample observation comment: Fraction contained rocks and organic matter.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Bureau Veritas ID XCF508 XCF509 XCF510 XCF511 XCF512

Sampling Date
2023/09/20

 14:37
2023/09/20

 13:54
2023/09/20

 13:16
2023/09/20

 12:27
2023/09/19

 13:12

COC Number 953308-02-01 953308-02-01 953308-02-01 953308-02-01 953308-02-01

UNITS STUC-1 STUC-2 STUC-3 STUC-4 STUC-5 RDL QC Batch

Metals

Acid Extractable Aluminum (Al) ug/g 9300 13000 11000 8400 11000 50 8949624

Acid Extractable Antimony (Sb) ug/g <0.20 <0.20 <0.20 <0.20 <0.20 0.20 8949624

Acid Extractable Arsenic (As) ug/g 1.5 3.1 1.5 1.2 1.3 1.0 8949624

Acid Extractable Barium (Ba) ug/g 65 88 67 54 65 0.50 8949624

Acid Extractable Beryllium (Be) ug/g 0.40 0.58 0.43 0.35 0.46 0.20 8949624

Acid Extractable Bismuth (Bi) ug/g <1.0 <1.0 <1.0 <1.0 <1.0 1.0 8949624

Acid Extractable Boron (B) ug/g 6.3 8.9 6.8 6.0 7.6 5.0 8949624

Acid Extractable Cadmium (Cd) ug/g 0.20 0.40 0.21 0.18 0.19 0.10 8949624

Acid Extractable Calcium (Ca) ug/g 6000 7100 5300 5500 6500 50 8949624

Acid Extractable Chromium (Cr) ug/g 20 28 23 18 23 1.0 8949624

Acid Extractable Cobalt (Co) ug/g 8.0 10 7.9 7.5 7.7 0.10 8949624

Acid Extractable Copper (Cu) ug/g 9.0 14 8.9 7.4 9.4 0.50 8949624

Acid Extractable Iron (Fe) ug/g 13000 18000 14000 11000 14000 50 8949624

Acid Extractable Lead (Pb) ug/g 6.2 9.1 6.7 5.5 6.6 1.0 8949624

Acid Extractable Magnesium (Mg) ug/g 4500 5400 4400 4000 4800 50 8949624

Acid Extractable Manganese (Mn) ug/g 250 370 310 210 320 1.0 8949624

Acid Extractable Molybdenum (Mo) ug/g <0.50 0.58 <0.50 <0.50 <0.50 0.50 8949624

Acid Extractable Nickel (Ni) ug/g 14 19 14 12 14 0.50 8949624

Acid Extractable Phosphorus (P) ug/g 450 570 520 430 460 50 8949624

Acid Extractable Potassium (K) ug/g 1200 1600 1300 1100 1400 200 8949624

Acid Extractable Selenium (Se) ug/g <0.50 0.52 <0.50 <0.50 <0.50 0.50 8949624

Acid Extractable Silver (Ag) ug/g <0.20 <0.20 <0.20 <0.20 <0.20 0.20 8949624

Acid Extractable Sodium (Na) ug/g 86 130 100 82 98 50 8949624

Acid Extractable Strontium (Sr) ug/g 19 25 21 17 21 1.0 8949624

Acid Extractable Thallium (Tl) ug/g 0.14 0.18 0.14 0.12 0.14 0.050 8949624

Acid Extractable Tin (Sn) ug/g <1.0 <1.0 <1.0 <1.0 <1.0 1.0 8949624

Acid Extractable Uranium (U) ug/g 1.4 2.4 1.4 1.2 1.2 0.050 8949624

Acid Extractable Vanadium (V) ug/g 27 39 30 24 31 5.0 8949624

Acid Extractable Zinc (Zn) ug/g 59 91 63 51 61 5.0 8949624

Acid Extractable Mercury (Hg) ug/g <0.050 <0.050 <0.050 <0.050 <0.050 0.050 8949624

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Bureau Veritas ID XCF513 XCF514 XCF515 XCF516

Sampling Date
2023/09/20

 10:13
2023/09/20

 09:28
2023/09/20

 08:48
2023/09/20

 08:04

COC Number 953308-02-01 953308-02-01 953308-02-01 953308-02-01

UNITS PINR-EXP1 PINR-EXP2 PINR-EXP3 QC Batch PINR-EXP4 RDL QC Batch

Metals

Acid Extractable Aluminum (Al) ug/g 6700 8900 5800 8949624 5300 50 8949868

Acid Extractable Antimony (Sb) ug/g 0.21 0.24 0.31 8949624 0.22 0.20 8949868

Acid Extractable Arsenic (As) ug/g 1.1 1.7 1.2 8949624 1.2 1.0 8949868

Acid Extractable Barium (Ba) ug/g 39 47 35 8949624 33 0.50 8949868

Acid Extractable Beryllium (Be) ug/g 0.29 0.38 0.25 8949624 0.23 0.20 8949868

Acid Extractable Bismuth (Bi) ug/g <1.0 <1.0 <1.0 8949624 <1.0 1.0 8949868

Acid Extractable Boron (B) ug/g 5.2 6.7 <5.0 8949624 <5.0 5.0 8949868

Acid Extractable Cadmium (Cd) ug/g 0.10 0.13 0.11 8949624 <0.10 0.10 8949868

Acid Extractable Calcium (Ca) ug/g 4900 8600 5900 8949624 6200 50 8949868

Acid Extractable Chromium (Cr) ug/g 15 20 13 8949624 13 1.0 8949868

Acid Extractable Cobalt (Co) ug/g 5.4 7.1 5.6 8949624 5.6 0.10 8949868

Acid Extractable Copper (Cu) ug/g 9.2 12 5.9 8949624 5.6 0.50 8949868

Acid Extractable Iron (Fe) ug/g 9800 13000 8900 8949624 8200 50 8949868

Acid Extractable Lead (Pb) ug/g 4.3 5.8 3.7 8949624 3.8 1.0 8949868

Acid Extractable Magnesium (Mg) ug/g 3600 5900 3900 8949624 4000 50 8949868

Acid Extractable Manganese (Mn) ug/g 330 310 210 8949624 200 1.0 8949868

Acid Extractable Molybdenum (Mo) ug/g <0.50 <0.50 <0.50 8949624 <0.50 0.50 8949868

Acid Extractable Nickel (Ni) ug/g 11 14 9.4 8949624 9.3 0.50 8949868

Acid Extractable Phosphorus (P) ug/g 390 450 330 8949624 400 50 8949868

Acid Extractable Potassium (K) ug/g 910 1200 830 8949624 700 200 8949868

Acid Extractable Selenium (Se) ug/g <0.50 <0.50 <0.50 8949624 <0.50 0.50 8949868

Acid Extractable Silver (Ag) ug/g <0.20 <0.20 <0.20 8949624 <0.20 0.20 8949868

Acid Extractable Sodium (Na) ug/g 77 95 77 8949624 65 50 8949868

Acid Extractable Strontium (Sr) ug/g 17 23 15 8949624 14 1.0 8949868

Acid Extractable Thallium (Tl) ug/g 0.092 0.12 0.085 8949624 0.071 0.050 8949868

Acid Extractable Tin (Sn) ug/g <1.0 <1.0 <1.0 8949624 <1.0 1.0 8949868

Acid Extractable Uranium (U) ug/g 0.76 0.91 0.69 8949624 0.62 0.050 8949868

Acid Extractable Vanadium (V) ug/g 19 26 17 8949624 15 5.0 8949868

Acid Extractable Zinc (Zn) ug/g 39 53 37 8949624 35 5.0 8949868

Acid Extractable Mercury (Hg) ug/g <0.050 <0.050 <0.050 8949624 <0.050 0.050 8949868

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Bureau Veritas ID XCF517 XCF564 XCF565 XCF566 XCF567

Sampling Date
2023/09/19

 16:50
2023/09/21

 13:03
2023/09/21

 12:38
2023/09/21

 10:48
2023/09/21

 09:47

COC Number 953308-02-01 953308-04-01 953308-04-01 953308-04-01 953308-04-01

UNITS PINR-EXP5 PINR-EXP2-1 PINR-EXP2-2 PINR-EXP2-3 PINR-EXP2-4 RDL QC Batch

Metals

Acid Extractable Aluminum (Al) ug/g 7500 9800 10000 11000 6900 50 8949624

Acid Extractable Antimony (Sb) ug/g <0.20 0.39 0.36 0.35 0.34 0.20 8949624

Acid Extractable Arsenic (As) ug/g 1.5 2.5 2.5 3.2 1.5 1.0 8949624

Acid Extractable Barium (Ba) ug/g 47 56 58 84 38 0.50 8949624

Acid Extractable Beryllium (Be) ug/g 0.32 0.43 0.46 0.51 0.30 0.20 8949624

Acid Extractable Bismuth (Bi) ug/g <1.0 <1.0 <1.0 <1.0 <1.0 1.0 8949624

Acid Extractable Boron (B) ug/g 5.9 8.9 8.7 9.6 6.3 5.0 8949624

Acid Extractable Cadmium (Cd) ug/g 0.14 0.16 0.20 0.19 0.12 0.10 8949624

Acid Extractable Calcium (Ca) ug/g 6400 21000 21000 24000 19000 50 8949624

Acid Extractable Chromium (Cr) ug/g 16 22 24 25 16 1.0 8949624

Acid Extractable Cobalt (Co) ug/g 6.2 7.8 7.8 8.8 6.0 0.10 8949624

Acid Extractable Copper (Cu) ug/g 7.7 14 13 16 8.9 0.50 8949624

Acid Extractable Iron (Fe) ug/g 10000 15000 15000 17000 10000 50 8949624

Acid Extractable Lead (Pb) ug/g 4.7 6.6 7.1 7.7 4.6 1.0 8949624

Acid Extractable Magnesium (Mg) ug/g 4400 13000 14000 15000 12000 50 8949624

Acid Extractable Manganese (Mn) ug/g 220 390 450 400 200 1.0 8949624

Acid Extractable Molybdenum (Mo) ug/g <0.50 <0.50 <0.50 <0.50 0.50 0.50 8949624

Acid Extractable Nickel (Ni) ug/g 11 19 19 22 13 0.50 8949624

Acid Extractable Phosphorus (P) ug/g 390 410 490 470 450 50 8949624

Acid Extractable Potassium (K) ug/g 980 1800 1800 2100 1200 200 8949624

Acid Extractable Selenium (Se) ug/g <0.50 <0.50 <0.50 <0.50 <0.50 0.50 8949624

Acid Extractable Silver (Ag) ug/g <0.20 <0.20 <0.20 <0.20 <0.20 0.20 8949624

Acid Extractable Sodium (Na) ug/g 97 140 150 170 120 50 8949624

Acid Extractable Strontium (Sr) ug/g 18 29 28 31 22 1.0 8949624

Acid Extractable Thallium (Tl) ug/g 0.099 0.16 0.17 0.19 0.10 0.050 8949624

Acid Extractable Tin (Sn) ug/g <1.0 <1.0 <1.0 <1.0 <1.0 1.0 8949624

Acid Extractable Uranium (U) ug/g 0.90 1.1 1.2 1.1 0.82 0.050 8949624

Acid Extractable Vanadium (V) ug/g 22 30 32 35 22 5.0 8949624

Acid Extractable Zinc (Zn) ug/g 44 49 54 54 36 5.0 8949624

Acid Extractable Mercury (Hg) ug/g <0.050 <0.050 <0.050 <0.050 <0.050 0.050 8949624

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Bureau Veritas ID XCF568 XCF569 XCF571 XCF571

Sampling Date
2023/09/21

 10:17
2023/09/21

 14:01
2023/09/21

 17:05
2023/09/21

 17:05

COC Number 953308-04-01 953308-04-01 953308-04-01 953308-04-01

UNITS PINR-EXP2-5 QC Batch PINR-REF2-1 QC Batch PINR-REF2-2
PINR-REF2-2

Lab-Dup
RDL QC Batch

Metals

Acid Extractable Aluminum (Al) ug/g 6700 8949624 6200 8949648 10000 9600 50 8949624

Acid Extractable Antimony (Sb) ug/g 0.31 8949624 <0.20 8949648 <0.20 0.22 0.20 8949624

Acid Extractable Arsenic (As) ug/g 1.5 8949624 1.3 8949648 2.5 2.6 1.0 8949624

Acid Extractable Barium (Ba) ug/g 46 8949624 37 8949648 64 60 0.50 8949624

Acid Extractable Beryllium (Be) ug/g 0.28 8949624 0.27 8949648 0.47 0.41 0.20 8949624

Acid Extractable Bismuth (Bi) ug/g <1.0 8949624 <1.0 8949648 <1.0 <1.0 1.0 8949624

Acid Extractable Boron (B) ug/g 5.2 8949624 5.7 8949648 10 9.2 5.0 8949624

Acid Extractable Cadmium (Cd) ug/g 0.16 8949624 <0.10 8949648 0.13 0.14 0.10 8949624

Acid Extractable Calcium (Ca) ug/g 7300 8949624 5300 8949648 34000 33000 50 8949624

Acid Extractable Chromium (Cr) ug/g 15 8949624 13 8949648 24 22 1.0 8949624

Acid Extractable Cobalt (Co) ug/g 6.6 8949624 5.5 8949648 8.3 7.8 0.10 8949624

Acid Extractable Copper (Cu) ug/g 7.5 8949624 5.7 8949648 13 12 0.50 8949624

Acid Extractable Iron (Fe) ug/g 10000 8949624 9400 8949648 15000 14000 50 8949624

Acid Extractable Lead (Pb) ug/g 4.5 8949624 4.8 8949648 6.2 6.0 1.0 8949624

Acid Extractable Magnesium (Mg) ug/g 4500 8949624 3700 8949648 19000 18000 50 8949624

Acid Extractable Manganese (Mn) ug/g 340 8949624 160 8949648 350 330 1.0 8949624

Acid Extractable Molybdenum (Mo) ug/g <0.50 8949624 <0.50 8949648 <0.50 <0.50 0.50 8949624

Acid Extractable Nickel (Ni) ug/g 11 8949624 9.7 8949648 20 19 0.50 8949624

Acid Extractable Phosphorus (P) ug/g 420 8949624 360 8949648 460 430 50 8949624

Acid Extractable Potassium (K) ug/g 1000 8949624 910 8949648 1900 1800 200 8949624

Acid Extractable Selenium (Se) ug/g <0.50 8949624 <0.50 8949648 <0.50 <0.50 0.50 8949624

Acid Extractable Silver (Ag) ug/g <0.20 8949624 <0.20 8949648 <0.20 <0.20 0.20 8949624

Acid Extractable Sodium (Na) ug/g 110 8949624 80 8949648 160 160 50 8949624

Acid Extractable Strontium (Sr) ug/g 19 8949624 14 8949648 30 30 1.0 8949624

Acid Extractable Thallium (Tl) ug/g 0.10 8949624 0.12 8949648 0.17 0.16 0.050 8949624

Acid Extractable Tin (Sn) ug/g <1.0 8949624 <1.0 8949648 <1.0 <1.0 1.0 8949624

Acid Extractable Uranium (U) ug/g 0.86 8949624 0.87 8949648 0.98 0.89 0.050 8949624

Acid Extractable Vanadium (V) ug/g 19 8949624 21 8949648 33 32 5.0 8949624

Acid Extractable Zinc (Zn) ug/g 47 8949624 33 8949648 44 44 5.0 8949624

Acid Extractable Mercury (Hg) ug/g <0.050 8949624 <0.050 8949648 <0.050 <0.050 0.050 8949624

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Bureau Veritas ID XCF573 XCF576 XCF578 XCF665

Sampling Date
2023/09/21

 15:11
2023/09/21

 15:41
2023/09/21

 16:12
2023/09/22

 10:33

COC Number 953308-04-01 953308-04-01 953308-04-01 953308-03-01

UNITS PINR-REF2-3 PINR-REF2-4 PINR-REF2-5 QC Batch LVR2-REF1 RDL QC Batch

Metals

Acid Extractable Aluminum (Al) ug/g 8200 7400 7700 8949624 7800 50 8947269

Acid Extractable Antimony (Sb) ug/g <0.20 <0.20 <0.20 8949624 <0.20 0.20 8947269

Acid Extractable Arsenic (As) ug/g 1.8 1.8 1.6 8949624 1.5 1.0 8947269

Acid Extractable Barium (Ba) ug/g 49 46 45 8949624 48 0.50 8947269

Acid Extractable Beryllium (Be) ug/g 0.34 0.33 0.33 8949624 0.32 0.20 8947269

Acid Extractable Bismuth (Bi) ug/g <1.0 <1.0 <1.0 8949624 <1.0 1.0 8947269

Acid Extractable Boron (B) ug/g 6.7 6.4 6.5 8949624 5.5 5.0 8947269

Acid Extractable Cadmium (Cd) ug/g <0.10 0.12 0.12 8949624 0.14 0.10 8947269

Acid Extractable Calcium (Ca) ug/g 18000 18000 15000 8949624 12000 50 8947269

Acid Extractable Chromium (Cr) ug/g 18 17 17 8949624 17 1.0 8947269

Acid Extractable Cobalt (Co) ug/g 6.8 6.4 6.8 8949624 6.9 0.10 8947269

Acid Extractable Copper (Cu) ug/g 8.9 8.8 8.4 8949624 9.8 0.50 8947269

Acid Extractable Iron (Fe) ug/g 12000 12000 12000 8949624 11000 50 8947269

Acid Extractable Lead (Pb) ug/g 5.3 4.7 4.7 8949624 7.9 1.0 8947269

Acid Extractable Magnesium (Mg) ug/g 11000 12000 9800 8949624 7800 50 8947269

Acid Extractable Manganese (Mn) ug/g 270 260 250 8949624 170 1.0 8947269

Acid Extractable Molybdenum (Mo) ug/g <0.50 <0.50 <0.50 8949624 <0.50 0.50 8947269

Acid Extractable Nickel (Ni) ug/g 15 14 14 8949624 13 0.50 8947269

Acid Extractable Phosphorus (P) ug/g 430 410 410 8949624 490 50 8947269

Acid Extractable Potassium (K) ug/g 1300 1200 1200 8949624 1100 200 8947269

Acid Extractable Selenium (Se) ug/g <0.50 <0.50 <0.50 8949624 <0.50 0.50 8947269

Acid Extractable Silver (Ag) ug/g <0.20 <0.20 <0.20 8949624 <0.20 0.20 8947269

Acid Extractable Sodium (Na) ug/g 110 110 98 8949624 84 50 8947269

Acid Extractable Strontium (Sr) ug/g 20 20 20 8949624 18 1.0 8947269

Acid Extractable Thallium (Tl) ug/g 0.13 0.12 0.12 8949624 0.12 0.050 8947269

Acid Extractable Tin (Sn) ug/g <1.0 <1.0 <1.0 8949624 2.0 1.0 8947269

Acid Extractable Uranium (U) ug/g 0.76 0.80 0.75 8949624 0.89 0.050 8947269

Acid Extractable Vanadium (V) ug/g 24 23 23 8949624 25 5.0 8947269

Acid Extractable Zinc (Zn) ug/g 37 36 38 8949624 43 5.0 8947269

Acid Extractable Mercury (Hg) ug/g <0.050 <0.050 <0.050 8949624 <0.050 0.050 8947269

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Bureau Veritas ID XCF666 XCF667 XCF668

Sampling Date
2023/09/22

 10:33
2023/09/22

 09:45
2023/09/22

 09:11

COC Number 953308-03-01 953308-03-01 953308-03-01

UNITS LVR2-REF1 DUPLICATE QC Batch LVR2-REF2 QC Batch LVR2-REF3 RDL QC Batch

Metals

Acid Extractable Aluminum (Al) ug/g 6400 8949624 7900 8950272 7600 50 8949868

Acid Extractable Antimony (Sb) ug/g <0.20 8949624 <0.20 8950272 <0.20 0.20 8949868

Acid Extractable Arsenic (As) ug/g 1.5 8949624 1.2 8950272 1.4 1.0 8949868

Acid Extractable Barium (Ba) ug/g 41 8949624 48 8950272 49 0.50 8949868

Acid Extractable Beryllium (Be) ug/g 0.30 8949624 0.37 8950272 0.37 0.20 8949868

Acid Extractable Bismuth (Bi) ug/g <1.0 8949624 <1.0 8950272 <1.0 1.0 8949868

Acid Extractable Boron (B) ug/g 6.2 8949624 7.9 8950272 6.8 5.0 8949868

Acid Extractable Cadmium (Cd) ug/g 0.12 8949624 0.14 8950272 0.13 0.10 8949868

Acid Extractable Calcium (Ca) ug/g 12000 8949624 12000 8950272 11000 50 8949868

Acid Extractable Chromium (Cr) ug/g 14 8949624 18 8950272 18 1.0 8949868

Acid Extractable Cobalt (Co) ug/g 5.8 8949624 7.3 8950272 7.0 0.10 8949868

Acid Extractable Copper (Cu) ug/g 6.4 8949624 6.7 8950272 7.1 0.50 8949868

Acid Extractable Iron (Fe) ug/g 9400 8949624 11000 8950272 12000 50 8949868

Acid Extractable Lead (Pb) ug/g 5.0 8949624 6.0 8950272 6.4 1.0 8949868

Acid Extractable Magnesium (Mg) ug/g 8000 8949624 8000 8950272 7400 50 8949868

Acid Extractable Manganese (Mn) ug/g 150 8949624 220 8950272 210 1.0 8949868

Acid Extractable Molybdenum (Mo) ug/g <0.50 8949624 <0.50 8950272 <0.50 0.50 8949868

Acid Extractable Nickel (Ni) ug/g 10 8949624 12 8950272 13 0.50 8949868

Acid Extractable Phosphorus (P) ug/g 420 8949624 480 8950272 500 50 8949868

Acid Extractable Potassium (K) ug/g 1000 8949624 1100 8950272 1100 200 8949868

Acid Extractable Selenium (Se) ug/g <0.50 8949624 <0.50 8950272 <0.50 0.50 8949868

Acid Extractable Silver (Ag) ug/g <0.20 8949624 <0.20 8950272 <0.20 0.20 8949868

Acid Extractable Sodium (Na) ug/g 88 8949624 93 8950272 92 50 8949868

Acid Extractable Strontium (Sr) ug/g 16 8949624 18 8950272 18 1.0 8949868

Acid Extractable Thallium (Tl) ug/g 0.11 8949624 0.12 8950272 0.11 0.050 8949868

Acid Extractable Tin (Sn) ug/g <1.0 8949624 <1.0 8950272 <1.0 1.0 8949868

Acid Extractable Uranium (U) ug/g 0.81 8949624 0.79 8950272 0.83 0.050 8949868

Acid Extractable Vanadium (V) ug/g 22 8949624 26 8950272 25 5.0 8949868

Acid Extractable Zinc (Zn) ug/g 37 8949624 43 8950272 46 5.0 8949868

Acid Extractable Mercury (Hg) ug/g <0.050 8949624 <0.050 8950272 <0.050 0.050 8949868

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Bureau Veritas ID XCF669 XCF670 XCO572

Sampling Date
2023/09/22

 12:40
2023/09/22

 11:13
2023/09/22

 16:48

COC Number 953308-03-01 953308-03-01 953308-01-01

UNITS LVR2-REF4 QC Batch LVR2-REF5 QC Batch LVR-REF1 RDL QC Batch

Metals

Acid Extractable Aluminum (Al) ug/g 6300 8949868 7100 8949827 8600 50 8947269

Acid Extractable Antimony (Sb) ug/g <0.20 8949868 <0.20 8949827 <0.20 0.20 8947269

Acid Extractable Arsenic (As) ug/g 1.3 8949868 1.5 8949827 1.3 1.0 8947269

Acid Extractable Barium (Ba) ug/g 41 8949868 45 8949827 53 0.50 8947269

Acid Extractable Beryllium (Be) ug/g 0.32 8949868 0.31 8949827 0.33 0.20 8947269

Acid Extractable Bismuth (Bi) ug/g <1.0 8949868 <1.0 8949827 <1.0 1.0 8947269

Acid Extractable Boron (B) ug/g 6.6 8949868 7.0 8949827 5.9 5.0 8947269

Acid Extractable Cadmium (Cd) ug/g 0.13 8949868 0.14 8949827 0.19 0.10 8947269

Acid Extractable Calcium (Ca) ug/g 11000 8949868 14000 8949827 5900 50 8947269

Acid Extractable Chromium (Cr) ug/g 15 8949868 15 8949827 21 1.0 8947269

Acid Extractable Cobalt (Co) ug/g 6.0 8949868 5.6 8949827 6.0 0.10 8947269

Acid Extractable Copper (Cu) ug/g 6.3 8949868 6.9 8949827 9.4 0.50 8947269

Acid Extractable Iron (Fe) ug/g 9600 8949868 9800 8949827 12000 50 8947269

Acid Extractable Lead (Pb) ug/g 5.1 8949868 4.9 8949827 7.7 1.0 8947269

Acid Extractable Magnesium (Mg) ug/g 6800 8949868 8200 8949827 4200 50 8947269

Acid Extractable Manganese (Mn) ug/g 180 8949868 200 8949827 200 1.0 8947269

Acid Extractable Molybdenum (Mo) ug/g <0.50 8949868 <0.50 8949827 <0.50 0.50 8947269

Acid Extractable Nickel (Ni) ug/g 10 8949868 10 8949827 13 0.50 8947269

Acid Extractable Phosphorus (P) ug/g 500 8949868 490 8949827 480 50 8947269

Acid Extractable Potassium (K) ug/g 970 8949868 1100 8949827 1200 200 8947269

Acid Extractable Selenium (Se) ug/g <0.50 8949868 <0.50 8949827 <0.50 0.50 8947269

Acid Extractable Silver (Ag) ug/g <0.20 8949868 <0.20 8949827 <0.20 0.20 8947269

Acid Extractable Sodium (Na) ug/g 72 8949868 74 8949827 77 50 8947269

Acid Extractable Strontium (Sr) ug/g 16 8949868 16 8949827 17 1.0 8947269

Acid Extractable Thallium (Tl) ug/g 0.096 8949868 0.088 8949827 0.14 0.050 8947269

Acid Extractable Tin (Sn) ug/g <1.0 8949868 <1.0 8949827 <1.0 1.0 8947269

Acid Extractable Uranium (U) ug/g 0.84 8949868 0.79 8949827 1.3 0.050 8947269

Acid Extractable Vanadium (V) ug/g 22 8949868 22 8949827 26 5.0 8947269

Acid Extractable Zinc (Zn) ug/g 39 8949868 36 8949827 47 5.0 8947269

Acid Extractable Mercury (Hg) ug/g <0.050 8949868 <0.050 8949827 <0.050 0.050 8947269

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Bureau Veritas ID XCF671 XCF672 XCF673

Sampling Date
2023/09/22

 16:00
2023/09/22

 15:45
2023/09/22

 15:11

COC Number 953308-03-01 953308-03-01 953308-03-01

UNITS LVR-REF2 QC Batch LVR-REF3 QC Batch LVR-REF4 RDL QC Batch

Metals

Acid Extractable Aluminum (Al) ug/g 13000 8949827 11000 8949648 7100 50 8949868

Acid Extractable Antimony (Sb) ug/g <0.20 8949827 <0.20 8949648 <0.20 0.20 8949868

Acid Extractable Arsenic (As) ug/g 2.6 8949827 1.8 8949648 1.2 1.0 8949868

Acid Extractable Barium (Ba) ug/g 74 8949827 64 8949648 38 0.50 8949868

Acid Extractable Beryllium (Be) ug/g 0.56 8949827 0.45 8949648 0.33 0.20 8949868

Acid Extractable Bismuth (Bi) ug/g <1.0 8949827 <1.0 8949648 <1.0 1.0 8949868

Acid Extractable Boron (B) ug/g 9.0 8949827 10 8949648 6.2 5.0 8949868

Acid Extractable Cadmium (Cd) ug/g 0.12 8949827 0.22 8949648 <0.10 0.10 8949868

Acid Extractable Calcium (Ca) ug/g 5900 8949827 6700 8949648 4500 50 8949868

Acid Extractable Chromium (Cr) ug/g 25 8949827 23 8949648 15 1.0 8949868

Acid Extractable Cobalt (Co) ug/g 8.5 8949827 7.6 8949648 5.3 0.10 8949868

Acid Extractable Copper (Cu) ug/g 11 8949827 12 8949648 6.5 0.50 8949868

Acid Extractable Iron (Fe) ug/g 17000 8949827 14000 8949648 10000 50 8949868

Acid Extractable Lead (Pb) ug/g 8.2 8949827 7.6 8949648 6.1 1.0 8949868

Acid Extractable Magnesium (Mg) ug/g 5100 8949827 5100 8949648 3400 50 8949868

Acid Extractable Manganese (Mn) ug/g 280 8949827 260 8949648 150 1.0 8949868

Acid Extractable Molybdenum (Mo) ug/g <0.50 8949827 <0.50 8949648 <0.50 0.50 8949868

Acid Extractable Nickel (Ni) ug/g 17 8949827 16 8949648 10 0.50 8949868

Acid Extractable Phosphorus (P) ug/g 490 8949827 540 8949648 340 50 8949868

Acid Extractable Potassium (K) ug/g 1500 8949827 1700 8949648 880 200 8949868

Acid Extractable Selenium (Se) ug/g <0.50 8949827 <0.50 8949648 <0.50 0.50 8949868

Acid Extractable Silver (Ag) ug/g <0.20 8949827 <0.20 8949648 <0.20 0.20 8949868

Acid Extractable Sodium (Na) ug/g 120 8949827 150 8949648 59 50 8949868

Acid Extractable Strontium (Sr) ug/g 22 8949827 24 8949648 14 1.0 8949868

Acid Extractable Thallium (Tl) ug/g 0.13 8949827 0.17 8949648 0.098 0.050 8949868

Acid Extractable Tin (Sn) ug/g <1.0 8949827 <1.0 8949648 <1.0 1.0 8949868

Acid Extractable Uranium (U) ug/g 1.6 8949827 1.7 8949648 0.75 0.050 8949868

Acid Extractable Vanadium (V) ug/g 39 8949827 34 8949648 22 5.0 8949868

Acid Extractable Zinc (Zn) ug/g 51 8949827 59 8949648 33 5.0 8949868

Acid Extractable Mercury (Hg) ug/g <0.050 8949827 <0.050 8949648 <0.050 0.050 8949868

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

ELEMENTS BY ATOMIC SPECTROSCOPY (SEDIMENT)

Bureau Veritas ID XCF674 XCF675

Sampling Date
2023/09/22

 14:22
2023/09/22

 14:22

COC Number 953308-03-01 953308-03-01

UNITS LVR-REF5 QC Batch LVR-REF5 DUPLICATE RDL QC Batch

Metals

Acid Extractable Aluminum (Al) ug/g 7300 8949827 8300 50 8949868

Acid Extractable Antimony (Sb) ug/g <0.20 8949827 <0.20 0.20 8949868

Acid Extractable Arsenic (As) ug/g 1.1 8949827 1.5 1.0 8949868

Acid Extractable Barium (Ba) ug/g 43 8949827 47 0.50 8949868

Acid Extractable Beryllium (Be) ug/g 0.29 8949827 0.36 0.20 8949868

Acid Extractable Bismuth (Bi) ug/g <1.0 8949827 <1.0 1.0 8949868

Acid Extractable Boron (B) ug/g 6.6 8949827 8.7 5.0 8949868

Acid Extractable Cadmium (Cd) ug/g <0.10 8949827 0.11 0.10 8949868

Acid Extractable Calcium (Ca) ug/g 6100 8949827 7100 50 8949868

Acid Extractable Chromium (Cr) ug/g 15 8949827 18 1.0 8949868

Acid Extractable Cobalt (Co) ug/g 5.7 8949827 7.1 0.10 8949868

Acid Extractable Copper (Cu) ug/g 5.7 8949827 7.4 0.50 8949868

Acid Extractable Iron (Fe) ug/g 10000 8949827 12000 50 8949868

Acid Extractable Lead (Pb) ug/g 4.4 8949827 7.9 1.0 8949868

Acid Extractable Magnesium (Mg) ug/g 4300 8949827 5200 50 8949868

Acid Extractable Manganese (Mn) ug/g 240 8949827 220 1.0 8949868

Acid Extractable Molybdenum (Mo) ug/g <0.50 8949827 <0.50 0.50 8949868

Acid Extractable Nickel (Ni) ug/g 9.9 8949827 13 0.50 8949868

Acid Extractable Phosphorus (P) ug/g 420 8949827 440 50 8949868

Acid Extractable Potassium (K) ug/g 1100 8949827 1300 200 8949868

Acid Extractable Selenium (Se) ug/g <0.50 8949827 <0.50 0.50 8949868

Acid Extractable Silver (Ag) ug/g <0.20 8949827 <0.20 0.20 8949868

Acid Extractable Sodium (Na) ug/g 77 8949827 86 50 8949868

Acid Extractable Strontium (Sr) ug/g 15 8949827 18 1.0 8949868

Acid Extractable Thallium (Tl) ug/g 0.078 8949827 0.14 0.050 8949868

Acid Extractable Tin (Sn) ug/g <1.0 8949827 <1.0 1.0 8949868

Acid Extractable Uranium (U) ug/g 0.77 8949827 0.89 0.050 8949868

Acid Extractable Vanadium (V) ug/g 22 8949827 27 5.0 8949868

Acid Extractable Zinc (Zn) ug/g 33 8949827 43 5.0 8949868

Acid Extractable Mercury (Hg) ug/g <0.050 8949827 <0.050 0.050 8949868

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XCF499 XCF500 XCF501

Sampling Date
2023/09/22

 13:20
2023/09/22

 12:30
2023/09/22

 09:48

COC Number 953308-01-01 953308-01-01 953308-01-01

UNITS LVR RDL QC Batch LVR2 RDL PINREXP RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L 160 1.0 8942148 200 1.0 290 1.0 8942148

Total Un-ionized Ammonia mg/L 0.00099 0.00066 8941678 <0.00061 0.00061 0.00077 0.00055 8941678

Field Measurements

Field Temperature Celsius 15.64 N/A ONSITE 15.09 N/A 14.88 N/A ONSITE

Field Measured pH pH 7.58 ONSITE 7.39 7.53 ONSITE

Inorganics

Acidity mg/L 6.4 5.0 8964978 5.4 5.0 11 5.0 8964978

Total Ammonia-N mg/L 0.075 0.050 8948359 <0.050 0.050 0.069 0.050 8948359

Total Dissolved Solids mg/L 200 10 8947549 245 10 300 10 8947549

pH pH 8.00 8948728 7.75 7.94 8948728

Total Phosphorus mg/L 0.13 0.020 8948144 0.47 0.10 0.098 0.020 8948135

Total Suspended Solids mg/L 28 10 8947567 11 10 <10 10 8947567

Dissolved Sulphate (SO4) mg/L 2.5 1.0 8949155 3.6 1.0 20 1.0 8949155

Total Cyanide (CN) mg/L <0.0050 0.0050 8946680 <0.0050 0.0050 <0.0050 0.0050 8946680

Alkalinity (Total as CaCO3) mg/L 140 1.0 8948786 160 1.0 240 1.0 8948786

Dissolved Chloride (Cl-) mg/L 15 1.0 8949151 38 1.0 24 1.0 8949151

Nitrite (N) mg/L <0.010 0.010 8948462 <0.010 0.010 <0.010 0.010 8948462

Nitrate (N) mg/L <0.10 0.10 8948462 <0.10 0.10 <0.10 0.10 8948462

Nitrate + Nitrite (N) mg/L <0.10 0.10 8948462 <0.10 0.10 <0.10 0.10 8948462

Metals

Total Aluminum (Al) mg/L 0.428 0.0030 8977677 0.0877 0.0030 0.0889 0.0030 8977677

Total Antimony (Sb) mg/L 0.000094 0.000020 8977677 0.000066 0.000020 0.000069 0.000020 8977677

Total Arsenic (As) mg/L 0.00251 0.000020 8977677 0.00392 0.000020 0.00130 0.000020 8977677

Total Barium (Ba) mg/L 0.0242 0.000050 8977677 0.0225 0.000050 0.0216 0.000050 8977677

Total Beryllium (Be) mg/L 0.000034 0.000010 8977677 0.000023 0.000010 0.000012 0.000010 8977677

Total Bismuth (Bi) mg/L 0.000011 0.000010 8977677 <0.000010 0.000010 <0.000010 0.000010 8977677

Total Boron (B) mg/L 0.018 0.010 8977677 0.013 0.010 0.023 0.010 8977677

Total Cadmium (Cd) mg/L 0.0000110 0.0000050 8977677 0.0000080 0.0000050 0.0000070 0.0000050 8977677

Total Chromium (Cr) mg/L 0.00084 0.00010 8977677 0.00028 0.00010 0.00033 0.00010 8977677

Total Cobalt (Co) mg/L 0.000736 0.000010 8977677 0.00104 0.000010 0.000210 0.000010 8977677

Total Copper (Cu) mg/L 0.00151 0.00010 8977677 0.00075 0.00010 0.00099 0.00010 8977677

Total Iron (Fe) mg/L 1.34 0.0050 8977677 1.95 0.0050 0.240 0.0050 8977677

Total Lead (Pb) mg/L 0.000771 0.000020 8977677 0.000289 0.000020 0.000093 0.000020 8977677

Total Lithium (Li) mg/L 0.00459 0.00050 8977677 0.00464 0.00050 0.00805 0.00050 8977677

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XCF499 XCF500 XCF501

Sampling Date
2023/09/22

 13:20
2023/09/22

 12:30
2023/09/22

 09:48

COC Number 953308-01-01 953308-01-01 953308-01-01

UNITS LVR RDL QC Batch LVR2 RDL PINREXP RDL QC Batch

Total Manganese (Mn) mg/L 0.287 0.00010 8977677 1.08 0.00010 0.136 0.00010 8977677

Total Molybdenum (Mo) mg/L 0.000686 0.000050 8977677 0.000340 0.000050 0.000342 0.000050 8977677

Total Nickel (Ni) mg/L 0.00226 0.00010 8977677 0.00172 0.00010 0.00107 0.00010 8977677

Total Phosphorus (P) mg/L 0.144 0.0050 8977677 0.276 0.0050 0.0904 0.0050 8977677

Total Selenium (Se) mg/L 0.000189 0.000040 8977677 0.000164 0.000040 0.000132 0.000040 8977677

Total Silicon (Si) mg/L 2.48 0.050 8977677 2.04 0.050 3.28 0.050 8977677

Total Silver (Ag) mg/L <0.000010 0.000010 8977677 <0.000010 0.000010 <0.000010 0.000010 8977677

Total Strontium (Sr) mg/L 0.0662 0.000050 8977677 0.0761 0.000050 0.133 0.000050 8977677

Total Thallium (Tl) mg/L 0.0000080 0.0000020 8977677 0.0000020 0.0000020 0.0000020 0.0000020 8977677

Total Tin (Sn) mg/L <0.00020 0.00020 8977677 <0.00020 0.00020 <0.00020 0.00020 8977677

Total Titanium (Ti) mg/L 0.0130 0.0020 8977677 0.0043 0.0020 0.0030 0.0020 8977677

Total Uranium (U) mg/L 0.000703 0.0000050 8977677 0.000347 0.0000050 0.00111 0.0000050 8977677

Total Vanadium (V) mg/L 0.00222 0.00020 8977677 0.00113 0.00020 0.00069 0.00020 8977677

Total Zinc (Zn) mg/L 0.0044 0.0010 8977677 0.0015 0.0010 0.0015 0.0010 8977677

Total Zirconium (Zr) mg/L 0.00052 0.00010 8977677 0.00046 0.00010 0.00020 0.00010 8977677

Total Calcium (Ca) mg/L 29.3 0.25 8963706 34.5 0.25 53.9 0.25 8963706

Total Magnesium (Mg) mg/L 12.3 0.25 8963706 14.4 0.25 21.5 0.25 8963706

Total Potassium (K) mg/L 1.61 0.25 8963706 2.67 0.25 2.81 0.25 8963706

Total Sodium (Na) mg/L 7.10 0.25 8963706 13.1 0.25 6.92 0.25 8963706

Total Sulphur (S) mg/L <3.0 3.0 8963706 <3.0 3.0 5.4 3.0 8963706

RADIONUCLIDE

Radium-226 Bq/L <0.010 0.010 8988102 <0.010 0.010 <0.010 0.010 8988102

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XCF501 XCF502 XCF503

Sampling Date
2023/09/22

 09:48
2023/09/22

 08:50
2023/09/22

 08:35

COC Number 953308-01-01 953308-01-01 953308-01-01

UNITS
PINREXP
Lab-Dup

RDL QC Batch PINREXP2 PINRREF2 RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L 190 190 1.0 8942148

Total Un-ionized Ammonia mg/L <0.00061 <0.00061 0.00061 8941678

Field Measurements

Field Temperature Celsius 14.67 14.77 N/A ONSITE

Field Measured pH pH 7.49 7.28 ONSITE

Inorganics

Acidity mg/L 5.0 7.0 5.0 8964978

Total Ammonia-N mg/L <0.050 <0.050 0.050 8948359

Total Dissolved Solids mg/L 260 230 10 8947549

pH pH 7.88 7.87 8948728

Total Phosphorus mg/L 0.10 0.11 0.020 8948144

Total Suspended Solids mg/L <10 10 8947567 15 12 10 8947567

Dissolved Sulphate (SO4) mg/L 7.9 4.0 1.0 8949155

Total Cyanide (CN) mg/L <0.0050 <0.0050 0.0050 8946680

Alkalinity (Total as CaCO3) mg/L 170 170 1.0 8948786

Dissolved Chloride (Cl-) mg/L 5.0 4.3 1.0 8949151

Nitrite (N) mg/L <0.010 0.010 8948462 <0.010 <0.010 0.010 8948462

Nitrate (N) mg/L <0.10 0.10 8948462 <0.10 <0.10 0.10 8948462

Nitrate + Nitrite (N) mg/L <0.10 0.10 8948462 <0.10 <0.10 0.10 8948462

Metals

Total Aluminum (Al) mg/L 0.789 0.747 0.0030 8977677

Total Antimony (Sb) mg/L 0.000246 0.000150 0.000020 8977677

Total Arsenic (As) mg/L 0.00322 0.00332 0.000020 8977677

Total Barium (Ba) mg/L 0.0258 0.0249 0.000050 8977677

Total Beryllium (Be) mg/L 0.000046 0.000050 0.000010 8977677

Total Bismuth (Bi) mg/L 0.000011 0.000013 0.000010 8977677

Total Boron (B) mg/L 0.019 0.018 0.010 8977677

Total Cadmium (Cd) mg/L 0.0000140 0.0000110 0.0000050 8977677

Total Chromium (Cr) mg/L 0.00135 0.00134 0.00010 8977677

Total Cobalt (Co) mg/L 0.000856 0.000888 0.000010 8977677

Total Copper (Cu) mg/L 0.00214 0.00480 0.00010 8977677

Total Iron (Fe) mg/L 1.47 1.57 0.0050 8977677

Total Lead (Pb) mg/L 0.000964 0.000928 0.000020 8977677

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XCF501 XCF502 XCF503

Sampling Date
2023/09/22

 09:48
2023/09/22

 08:50
2023/09/22

 08:35

COC Number 953308-01-01 953308-01-01 953308-01-01

UNITS
PINREXP
Lab-Dup

RDL QC Batch PINREXP2 PINRREF2 RDL QC Batch

Total Lithium (Li) mg/L 0.00521 0.00495 0.00050 8977677

Total Manganese (Mn) mg/L 0.553 0.701 0.00010 8977677

Total Molybdenum (Mo) mg/L 0.000678 0.000601 0.000050 8977677

Total Nickel (Ni) mg/L 0.00321 0.00309 0.00010 8977677

Total Phosphorus (P) mg/L 0.113 0.108 0.0050 8977677

Total Selenium (Se) mg/L 0.000224 0.000214 0.000040 8977677

Total Silicon (Si) mg/L 5.91 5.49 0.050 8977677

Total Silver (Ag) mg/L <0.000010 <0.000010 0.000010 8977677

Total Strontium (Sr) mg/L 0.0945 0.0893 0.000050 8977677

Total Thallium (Tl) mg/L 0.0000110 0.0000110 0.0000020 8977677

Total Tin (Sn) mg/L <0.00020 <0.00020 0.00020 8977677

Total Titanium (Ti) mg/L 0.0319 0.0258 0.0020 8977677

Total Uranium (U) mg/L 0.000822 0.000684 0.0000050 8977677

Total Vanadium (V) mg/L 0.00276 0.00257 0.00020 8977677

Total Zinc (Zn) mg/L 0.0038 0.0042 0.0010 8977677

Total Zirconium (Zr) mg/L 0.00118 0.00112 0.00010 8977677

Total Calcium (Ca) mg/L 37.6 36.3 0.25 8963706

Total Magnesium (Mg) mg/L 13.7 13.5 0.25 8963706

Total Potassium (K) mg/L 2.65 2.24 0.25 8963706

Total Sodium (Na) mg/L 4.16 3.50 0.25 8963706

Total Sulphur (S) mg/L <3.0 <3.0 3.0 8963706

RADIONUCLIDE

Radium-226 Bq/L <0.010 <0.010 0.010 8988102

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XCF504 XCF505

Sampling Date
2023/09/22

 11:10
2023/09/22

 09:48

COC Number 953308-01-01 953308-01-01

UNITS STUCREF RDL QC Batch DUP RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L 170 1.0 8942148 290 1.0 8942148

Total Un-ionized Ammonia mg/L <0.00061 0.00061 8941678 <0.00055 0.00055 8941678

Field Measurements

Field Temperature Celsius 15.56 N/A ONSITE 14.88 N/A ONSITE

Field Measured pH pH 7.55 ONSITE 7.53 ONSITE

Inorganics

Acidity mg/L <5.0 5.0 8964978 8.4 5.0 8964978

Total Ammonia-N mg/L <0.050 0.050 8948359 <0.050 0.050 8948359

Total Dissolved Solids mg/L 190 10 8947549 310 10 8947549

pH pH 7.70 8948728 7.95 8948728

Total Phosphorus mg/L 0.080 0.020 8948144 0.095 0.020 8948135

Total Suspended Solids mg/L <10 10 8947567 <10 10 8947567

Dissolved Sulphate (SO4) mg/L 2.6 1.0 8949155 19 1.0 8947766

Total Cyanide (CN) mg/L <0.0050 0.0050 8946680 <0.0050 0.0050 8946680

Alkalinity (Total as CaCO3) mg/L 150 1.0 8954798 240 1.0 8948786

Dissolved Chloride (Cl-) mg/L 6.3 1.0 8949151 25 1.0 8947749

Nitrite (N) mg/L <0.010 0.010 8948457 <0.010 0.010 8948457

Nitrate (N) mg/L <0.10 0.10 8948457 <0.10 0.10 8948457

Nitrate + Nitrite (N) mg/L <0.10 0.10 8948457 <0.10 0.10 8948457

Metals

Total Aluminum (Al) mg/L 0.0909 0.0030 8977677  0.0718 (1) 0.0030 8977677

Total Antimony (Sb) mg/L 0.000063 0.000020 8977677 0.000067 0.000020 8977677

Total Arsenic (As) mg/L 0.00138 0.000020 8977677 0.00135 0.000020 8977677

Total Barium (Ba) mg/L 0.0110 0.000050 8977677 0.0221 0.000050 8977677

Total Beryllium (Be) mg/L 0.000023 0.000010 8977677 <0.000010 0.000010 8977677

Total Bismuth (Bi) mg/L <0.000010 0.000010 8977677 <0.000010 0.000010 8977677

Total Boron (B) mg/L 0.016 0.010 8977677 0.024 0.010 8977677

Total Cadmium (Cd) mg/L 0.0000070 0.0000050 8977677 0.0000060 0.0000050 8977677

Total Chromium (Cr) mg/L 0.00028 0.00010 8977677 0.00017 0.00010 8977677

Total Cobalt (Co) mg/L 0.000329 0.000010 8977677 0.000212 0.000010 8977677

Total Copper (Cu) mg/L 0.00107 0.00010 8977677 0.00118 0.00010 8977677

Total Iron (Fe) mg/L 0.396 0.0050 8977677 0.235 0.0050 8977677

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

(1) Duplicate exceeds acceptance criteria due to sample non homogeneity. Reanalysis yields similar results.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XCF504 XCF505

Sampling Date
2023/09/22

 11:10
2023/09/22

 09:48

COC Number 953308-01-01 953308-01-01

UNITS STUCREF RDL QC Batch DUP RDL QC Batch

Total Lead (Pb) mg/L 0.000165 0.000020 8977677 0.000085 0.000020 8977677

Total Lithium (Li) mg/L 0.00455 0.00050 8977677 0.00808 0.00050 8977677

Total Manganese (Mn) mg/L 0.0943 0.00010 8977677 0.138 0.00010 8977677

Total Molybdenum (Mo) mg/L 0.000263 0.000050 8977677 0.000333 0.000050 8977677

Total Nickel (Ni) mg/L 0.00193 0.00010 8977677 0.00110 0.00010 8977677

Total Phosphorus (P) mg/L 0.0788 0.0050 8977677 0.0909 0.0050 8977677

Total Selenium (Se) mg/L 0.000168 0.000040 8977677 0.000117 0.000040 8977677

Total Silicon (Si) mg/L 2.39 0.050 8977677 3.32 0.050 8977677

Total Silver (Ag) mg/L <0.000010 0.000010 8977677 <0.000010 0.000010 8977677

Total Strontium (Sr) mg/L 0.0717 0.000050 8977677 0.136 0.000050 8977677

Total Thallium (Tl) mg/L 0.0000030 0.0000020 8977677 0.0000020 0.0000020 8977677

Total Tin (Sn) mg/L <0.00020 0.00020 8977677 <0.00020 0.00020 8977677

Total Titanium (Ti) mg/L 0.0030 0.0020 8977677 0.0029 0.0020 8977677

Total Uranium (U) mg/L 0.000498 0.0000050 8977677 0.00113 0.0000050 8977677

Total Vanadium (V) mg/L 0.00088 0.00020 8977677 0.00066 0.00020 8977677

Total Zinc (Zn) mg/L 0.0045 0.0010 8977677 0.0017 0.0010 8977677

Total Zirconium (Zr) mg/L 0.00029 0.00010 8977677 0.00016 0.00010 8977677

Total Calcium (Ca) mg/L 30.9 0.25 8963706 55.5 0.25 8963706

Total Magnesium (Mg) mg/L 13.8 0.25 8963706 21.9 0.25 8963706

Total Potassium (K) mg/L 1.07 0.25 8963706 2.88 0.25 8963706

Total Sodium (Na) mg/L 4.16 0.25 8963706 7.07 0.25 8963706

Total Sulphur (S) mg/L <3.0 3.0 8963706 5.4 3.0 8963706

RADIONUCLIDE

Radium-226 Bq/L <0.010 0.010 8988102 <0.010 0.010 8988102

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XCF505 XCF506 XCF506

Sampling Date
2023/09/22

 09:48
2023/09/22

 09:48
2023/09/22

 09:48

COC Number 953308-01-01 953308-01-01 953308-01-01

UNITS
DUP

Lab-Dup
RDL QC Batch FB RDL QC Batch

FB
Lab-Dup

RDL QC Batch

Calculated Parameters

Hardness (CaCO3) mg/L <1.0 1.0 8942148

Inorganics

Acidity mg/L <5.0 5.0 8964978 <5.0 5.0 8964978

Total Ammonia-N mg/L <0.050 0.050 8948359

Total Dissolved Solids mg/L <10 10 8947549

pH pH 6.38 8948728

Total Phosphorus mg/L <0.020 0.020 8948144

Total Suspended Solids mg/L <10 10 8947567

Dissolved Sulphate (SO4) mg/L <1.0 1.0 8947766

Total Cyanide (CN) mg/L <0.0050 0.0050 8946680

Alkalinity (Total as CaCO3) mg/L 1.5 1.0 8948786

Dissolved Chloride (Cl-) mg/L <1.0 1.0 8947749

Nitrite (N) mg/L <0.010 0.010 8948457

Nitrate (N) mg/L <0.10 0.10 8948457

Nitrate + Nitrite (N) mg/L <0.10 0.10 8948457

Metals

Total Aluminum (Al) mg/L  0.0932 (1) 0.0030 8977677 0.00101 0.00050 8977678

Total Antimony (Sb) mg/L 0.000060 0.000020 8977677 <0.000020 0.000020 8977678

Total Arsenic (As) mg/L 0.00127 0.000020 8977677 <0.000020 0.000020 8977678

Total Barium (Ba) mg/L 0.0214 0.000050 8977677 <0.000020 0.000020 8977678

Total Beryllium (Be) mg/L <0.000010 0.000010 8977677 <0.000010 0.000010 8977678

Total Bismuth (Bi) mg/L <0.000010 0.000010 8977677 <0.0000050 0.0000050 8977678

Total Boron (B) mg/L 0.022 0.010 8977677 <0.010 0.010 8977678

Total Cadmium (Cd) mg/L 0.0000060 0.0000050 8977677 <0.0000050 0.0000050 8977678

Total Chromium (Cr) mg/L 0.00022 0.00010 8977677 <0.00010 0.00010 8977678

Total Cobalt (Co) mg/L 0.000211 0.000010 8977677 <0.0000050 0.0000050 8977678

Total Copper (Cu) mg/L 0.00115 0.00010 8977677 <0.000050 0.000050 8977678

Total Iron (Fe) mg/L 0.242 0.0050 8977677 <0.0010 0.0010 8977678

Total Lead (Pb) mg/L 0.000085 0.000020 8977677 <0.0000050 0.0000050 8977678

Total Lithium (Li) mg/L 0.00775 0.00050 8977677 <0.00050 0.00050 8977678

Total Manganese (Mn) mg/L 0.133 0.00010 8977677 <0.000050 0.000050 8977678

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 27 of 49

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XCF505 XCF506 XCF506

Sampling Date
2023/09/22

 09:48
2023/09/22

 09:48
2023/09/22

 09:48

COC Number 953308-01-01 953308-01-01 953308-01-01

UNITS
DUP

Lab-Dup
RDL QC Batch FB RDL QC Batch

FB
Lab-Dup

RDL QC Batch

Total Molybdenum (Mo) mg/L 0.000321 0.000050 8977677 <0.000050 0.000050 8977678

Total Nickel (Ni) mg/L 0.00105 0.00010 8977677 <0.000020 0.000020 8977678

Total Phosphorus (P) mg/L 0.0898 0.0050 8977677

Total Selenium (Se) mg/L 0.000119 0.000040 8977677 <0.000040 0.000040 8977678

Total Silicon (Si) mg/L 3.24 0.050 8977677 <0.050 0.050 8977678

Total Silver (Ag) mg/L <0.000010 0.000010 8977677 <0.0000050 0.0000050 8977678

Total Strontium (Sr) mg/L 0.130 0.000050 8977677 <0.000050 0.000050 8977678

Total Thallium (Tl) mg/L 0.0000020 0.0000020 8977677 <0.0000020 0.0000020 8977678

Total Tin (Sn) mg/L <0.00020 0.00020 8977677 <0.00020 0.00020 8977678

Total Titanium (Ti) mg/L 0.0034 0.0020 8977677 <0.00050 0.00050 8977678

Total Uranium (U) mg/L 0.00112 0.0000050 8977677 <0.0000020 0.0000020 8977678

Total Vanadium (V) mg/L 0.00070 0.00020 8977677 <0.00020 0.00020 8977678

Total Zinc (Zn) mg/L 0.0016 0.0010 8977677 <0.00010 0.00010 8977678

Total Zirconium (Zr) mg/L 0.00018 0.00010 8977677 <0.00010 0.00010 8977678

Total Calcium (Ca) mg/L <0.050 0.050 8963706

Total Magnesium (Mg) mg/L <0.050 0.050 8963706

Total Potassium (K) mg/L <0.050 0.050 8963706

Total Sodium (Na) mg/L <0.050 0.050 8963706

Total Sulphur (S) mg/L 5.25 0.60 8977677 <3.0 3.0 8963706

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID XCF502 XCF503 XCF504 XCF505 XCF506

Sampling Date
2023/09/22

 08:50
2023/09/22

 08:35
2023/09/22

 11:10
2023/09/22

 09:48
2023/09/22

 09:48

COC Number 953308-01-01 953308-01-01 953308-01-01 953308-01-01 953308-01-01

UNITS PINREXP2 PINRREF2 STUCREF DUP FB RDL QC Batch

Calculated Parameters

Total Hardness (CaCO3) mg/L 150 146 134 229 <0.50 0.50 8961436

Metals

Dissolved Mercury (Hg) ug/L <0.01 <0.01 <0.01 <0.01 <0.01 0.01 8950677

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID XCF499 XCF499 XCF500 XCF501

Sampling Date
2023/09/22

 13:20
2023/09/22

 13:20
2023/09/22

 12:30
2023/09/22

 09:48

COC Number 953308-01-01 953308-01-01 953308-01-01 953308-01-01

UNITS LVR RDL QC Batch
LVR

Lab-Dup
RDL QC Batch LVR2 PINREXP RDL QC Batch

Calculated Parameters

Total Hardness (CaCO3) mg/L 124 0.50 8961436 146 223 0.50 8961436

Metals

Dissolved Mercury (Hg) ug/L <0.01 0.01 8950677 <0.01 0.01 8950677 <0.01 <0.01 0.01 8950677

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 3.0°C

Package 2 3.7°C

Package 3 2.3°C

Results relate only to the items tested.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3T6649
Report Date: 2023/10/25

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8946680 Total Cyanide (CN) 2023/09/28 101 80 - 120 105 80 - 120 <0.0050 mg/L 1.5 20

8946819 Total Organic Carbon 2023/09/28 <500 mg/kg 22 35 98 75 - 125

8947269 Acid Extractable Aluminum (Al) 2023/09/28 NC 75 - 125 99 80 - 120 <50 ug/g

8947269 Acid Extractable Antimony (Sb) 2023/09/28 104 75 - 125 107 80 - 120 <0.20 ug/g      37 (1) 30

8947269 Acid Extractable Arsenic (As) 2023/09/28 108 75 - 125 100 80 - 120 <1.0 ug/g 4.8 30

8947269 Acid Extractable Barium (Ba) 2023/09/28 NC 75 - 125 101 80 - 120 <0.50 ug/g 22 30

8947269 Acid Extractable Beryllium (Be) 2023/09/28 108 75 - 125 95 80 - 120 <0.20 ug/g 5.2 30

8947269 Acid Extractable Bismuth (Bi) 2023/09/28 96 75 - 125 90 80 - 120 <1.0 ug/g

8947269 Acid Extractable Boron (B) 2023/09/28 94 75 - 125 91 80 - 120 <5.0 ug/g 1.3 30

8947269 Acid Extractable Cadmium (Cd) 2023/09/28 105 75 - 125 97 80 - 120 <0.10 ug/g 15 30

8947269 Acid Extractable Calcium (Ca) 2023/09/28 NC 75 - 125 108 80 - 120 <50 ug/g

8947269 Acid Extractable Chromium (Cr) 2023/09/28 106 75 - 125 101 80 - 120 <1.0 ug/g 4.2 30

8947269 Acid Extractable Cobalt (Co) 2023/09/28 104 75 - 125 102 80 - 120 <0.10 ug/g 4.4 30

8947269 Acid Extractable Copper (Cu) 2023/09/28 NC 75 - 125 99 80 - 120 <0.50 ug/g 1.6 30

8947269 Acid Extractable Iron (Fe) 2023/09/28 NC 75 - 125 104 80 - 120 <50 ug/g

8947269 Acid Extractable Lead (Pb) 2023/09/28 NC 75 - 125 101 80 - 120 <1.0 ug/g 0.53 30

8947269 Acid Extractable Magnesium (Mg) 2023/09/28 NC 75 - 125 94 80 - 120 <50 ug/g

8947269 Acid Extractable Manganese (Mn) 2023/09/28 NC 75 - 125 102 80 - 120 <1.0 ug/g

8947269 Acid Extractable Mercury (Hg) 2023/09/28 112 75 - 125 103 80 - 120 <0.050 ug/g 9.3 30

8947269 Acid Extractable Molybdenum (Mo) 2023/09/28 110 75 - 125 98 80 - 120 <0.50 ug/g 19 30

8947269 Acid Extractable Nickel (Ni) 2023/09/28 104 75 - 125 101 80 - 120 <0.50 ug/g 4.0 30

8947269 Acid Extractable Phosphorus (P) 2023/09/28 NC 75 - 125 102 80 - 120 <50 ug/g

8947269 Acid Extractable Potassium (K) 2023/09/28 NC 75 - 125 102 80 - 120 <200 ug/g

8947269 Acid Extractable Selenium (Se) 2023/09/28 105 75 - 125 99 80 - 120 <0.50 ug/g NC 30

8947269 Acid Extractable Silver (Ag) 2023/09/28 108 75 - 125 100 80 - 120 <0.20 ug/g NC 30

8947269 Acid Extractable Sodium (Na) 2023/09/28 NC 75 - 125 91 80 - 120 <50 ug/g

8947269 Acid Extractable Strontium (Sr) 2023/09/28 NC 75 - 125 104 80 - 120 <1.0 ug/g

8947269 Acid Extractable Thallium (Tl) 2023/09/28 100 75 - 125 103 80 - 120 <0.050 ug/g 7.7 30

8947269 Acid Extractable Tin (Sn) 2023/09/28 106 75 - 125 95 80 - 120 <1.0 ug/g

8947269 Acid Extractable Uranium (U) 2023/09/28 102 75 - 125 101 80 - 120 <0.050 ug/g 5.5 30

8947269 Acid Extractable Vanadium (V) 2023/09/28 NC 75 - 125 100 80 - 120 <5.0 ug/g 2.2 30
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8947269 Acid Extractable Zinc (Zn) 2023/09/28 NC 75 - 125 101 80 - 120 <5.0 ug/g 1.6 30

8947549 Total Dissolved Solids 2023/09/29 100 90 - 110 <10 mg/L 0 20

8947567 Total Suspended Solids 2023/09/29 98 85 - 115 <10 mg/L NC 20

8947749 Dissolved Chloride (Cl-) 2023/09/29 NC 80 - 120 91 80 - 120 <1.0 mg/L 4.0 20

8947766 Dissolved Sulphate (SO4) 2023/09/29 NC 75 - 125 94 80 - 120 <1.0 mg/L 0.26 20

8948050 Total Organic Carbon 2023/09/29 <500 mg/kg 4.3 35 98 75 - 125

8948135 Total Phosphorus 2023/09/29 NC 80 - 120 102 80 - 120 <0.020 mg/L 1.5 20 114 80 - 120

8948144 Total Phosphorus 2023/09/29 99 80 - 120 100 80 - 120 <0.020 mg/L NC 20 108 80 - 120

8948359 Total Ammonia-N 2023/09/29 106 75 - 125 100 80 - 120 <0.050 mg/L

8948457 Nitrate (N) 2023/10/02 105 80 - 120 103 80 - 120 <0.10 mg/L 6.6 20

8948457 Nitrite (N) 2023/10/02 104 80 - 120 111 80 - 120 <0.010 mg/L 4.2 20

8948462 Nitrate (N) 2023/10/02 114 80 - 120 91 80 - 120 <0.10 mg/L NC 20

8948462 Nitrite (N) 2023/10/02 125 (1) 80 - 120 111 80 - 120 <0.010 mg/L NC 20

8948728 pH 2023/09/30 102 98 - 103 1.3 N/A

8948786 Alkalinity (Total as CaCO3) 2023/09/30 97 85 - 115 <1.0 mg/L 0.96 20

8949151 Dissolved Chloride (Cl-) 2023/09/29 NC 80 - 120 92 80 - 120 <1.0 mg/L 0.80 20

8949155 Dissolved Sulphate (SO4) 2023/09/29 NC 75 - 125 95 80 - 120 <1.0 mg/L 1.5 20

8949624 Acid Extractable Aluminum (Al) 2023/09/29 NC 75 - 125 101 80 - 120 <50 ug/g 7.6 30

8949624 Acid Extractable Antimony (Sb) 2023/09/29 88 75 - 125 101 80 - 120 <0.20 ug/g 8.9 30

8949624 Acid Extractable Arsenic (As) 2023/09/29 91 75 - 125 97 80 - 120 <1.0 ug/g 1.0 30

8949624 Acid Extractable Barium (Ba) 2023/09/29 NC 75 - 125 97 80 - 120 <0.50 ug/g 6.6 30

8949624 Acid Extractable Beryllium (Be) 2023/09/29 84 75 - 125 95 80 - 120 <0.20 ug/g 14 30

8949624 Acid Extractable Bismuth (Bi) 2023/09/29 90 75 - 125 96 80 - 120 <1.0 ug/g NC 30

8949624 Acid Extractable Boron (B) 2023/09/29 74 (2) 75 - 125 93 80 - 120 <5.0 ug/g 8.1 30

8949624 Acid Extractable Cadmium (Cd) 2023/09/29 93 75 - 125 97 80 - 120 <0.10 ug/g 4.2 30

8949624 Acid Extractable Calcium (Ca) 2023/09/29 NC 75 - 125 107 80 - 120 <50 ug/g 2.8 30

8949624 Acid Extractable Chromium (Cr) 2023/09/29 82 75 - 125 92 80 - 120 <1.0 ug/g 5.1 30

8949624 Acid Extractable Cobalt (Co) 2023/09/29 86 75 - 125 96 80 - 120 <0.10 ug/g 6.0 30

8949624 Acid Extractable Copper (Cu) 2023/09/29 82 75 - 125 97 80 - 120 <0.50 ug/g 6.8 30

8949624 Acid Extractable Iron (Fe) 2023/09/29 NC 75 - 125 104 80 - 120 <50 ug/g 4.7 30

8949624 Acid Extractable Lead (Pb) 2023/09/29 88 75 - 125 96 80 - 120 <1.0 ug/g 3.7 30
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8949624 Acid Extractable Magnesium (Mg) 2023/09/29 NC 75 - 125 100 80 - 120 <50 ug/g 5.0 30

8949624 Acid Extractable Manganese (Mn) 2023/09/29 NC 75 - 125 94 80 - 120 <1.0 ug/g 5.6 30

8949624 Acid Extractable Mercury (Hg) 2023/09/29 97 75 - 125 99 80 - 120 <0.050 ug/g NC 30

8949624 Acid Extractable Molybdenum (Mo) 2023/09/29 91 75 - 125 96 80 - 120 <0.50 ug/g NC 30

8949624 Acid Extractable Nickel (Ni) 2023/09/29 81 75 - 125 95 80 - 120 <0.50 ug/g 5.4 30

8949624 Acid Extractable Phosphorus (P) 2023/09/29 79 75 - 125 97 80 - 120 <50 ug/g 7.4 30

8949624 Acid Extractable Potassium (K) 2023/09/29 NC 75 - 125 102 80 - 120 <200 ug/g 6.6 30

8949624 Acid Extractable Selenium (Se) 2023/09/29 91 75 - 125 98 80 - 120 <0.50 ug/g NC 30

8949624 Acid Extractable Silver (Ag) 2023/09/29 96 75 - 125 102 80 - 120 <0.20 ug/g NC 30

8949624 Acid Extractable Sodium (Na) 2023/09/29 84 75 - 125 107 80 - 120 <50 ug/g 2.6 30

8949624 Acid Extractable Strontium (Sr) 2023/09/29 NC 75 - 125 95 80 - 120 <1.0 ug/g 2.6 30

8949624 Acid Extractable Thallium (Tl) 2023/09/29 93 75 - 125 98 80 - 120 <0.050 ug/g 9.6 30

8949624 Acid Extractable Tin (Sn) 2023/09/29 94 75 - 125 87 80 - 120 <1.0 ug/g NC 30

8949624 Acid Extractable Uranium (U) 2023/09/29 93 75 - 125 97 80 - 120 <0.050 ug/g 8.6 30

8949624 Acid Extractable Vanadium (V) 2023/09/29 NC 75 - 125 94 80 - 120 <5.0 ug/g 5.1 30

8949624 Acid Extractable Zinc (Zn) 2023/09/29 NC 75 - 125 97 80 - 120 <5.0 ug/g 1.4 30

8949648 Acid Extractable Aluminum (Al) 2023/09/29 NC 75 - 125 98 80 - 120 <50 ug/g

8949648 Acid Extractable Antimony (Sb) 2023/09/29 90 75 - 125 101 80 - 120 <0.20 ug/g NC 30

8949648 Acid Extractable Arsenic (As) 2023/09/29 90 75 - 125 99 80 - 120 <1.0 ug/g 6.8 30

8949648 Acid Extractable Barium (Ba) 2023/09/29 NC 75 - 125 98 80 - 120 <0.50 ug/g 6.3 30

8949648 Acid Extractable Beryllium (Be) 2023/09/29 86 75 - 125 92 80 - 120 <0.20 ug/g 2.5 30

8949648 Acid Extractable Bismuth (Bi) 2023/09/29 90 75 - 125 98 80 - 120 <1.0 ug/g

8949648 Acid Extractable Boron (B) 2023/09/29 79 75 - 125 88 80 - 120 <5.0 ug/g NC 30

8949648 Acid Extractable Cadmium (Cd) 2023/09/29 92 75 - 125 98 80 - 120 <0.10 ug/g 11 30

8949648 Acid Extractable Calcium (Ca) 2023/09/29 NC 75 - 125 111 80 - 120 <50 ug/g

8949648 Acid Extractable Chromium (Cr) 2023/09/29 85 75 - 125 92 80 - 120 <1.0 ug/g 5.8 30

8949648 Acid Extractable Cobalt (Co) 2023/09/29 87 75 - 125 96 80 - 120 <0.10 ug/g 7.9 30

8949648 Acid Extractable Copper (Cu) 2023/09/29 84 75 - 125 98 80 - 120 <0.50 ug/g 5.2 30

8949648 Acid Extractable Iron (Fe) 2023/09/29 NC 75 - 125 105 80 - 120 <50 ug/g

8949648 Acid Extractable Lead (Pb) 2023/09/29 88 75 - 125 98 80 - 120 <1.0 ug/g 3.7 30

8949648 Acid Extractable Magnesium (Mg) 2023/09/29 NC 75 - 125 95 80 - 120 <50 ug/g
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3T6649
Report Date: 2023/10/25

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8949648 Acid Extractable Manganese (Mn) 2023/09/29 NC 75 - 125 95 80 - 120 <1.0 ug/g

8949648 Acid Extractable Mercury (Hg) 2023/09/29 109 75 - 125 99 80 - 120 <0.050 ug/g

8949648 Acid Extractable Molybdenum (Mo) 2023/09/29 91 75 - 125 98 80 - 120 <0.50 ug/g NC 30

8949648 Acid Extractable Nickel (Ni) 2023/09/29 86 75 - 125 96 80 - 120 <0.50 ug/g 6.7 30

8949648 Acid Extractable Phosphorus (P) 2023/09/29 90 75 - 125 96 80 - 120 <50 ug/g

8949648 Acid Extractable Potassium (K) 2023/09/29 NC 75 - 125 97 80 - 120 <200 ug/g

8949648 Acid Extractable Selenium (Se) 2023/09/29 91 75 - 125 100 80 - 120 <0.50 ug/g NC 30

8949648 Acid Extractable Silver (Ag) 2023/09/29 111 75 - 125 102 80 - 120 <0.20 ug/g NC 30

8949648 Acid Extractable Sodium (Na) 2023/09/29 99 75 - 125 106 80 - 120 <50 ug/g

8949648 Acid Extractable Strontium (Sr) 2023/09/29 NC 75 - 125 97 80 - 120 <1.0 ug/g

8949648 Acid Extractable Thallium (Tl) 2023/09/29 93 75 - 125 100 80 - 120 <0.050 ug/g 1.2 30

8949648 Acid Extractable Tin (Sn) 2023/09/29 95 75 - 125 90 80 - 120 <1.0 ug/g

8949648 Acid Extractable Uranium (U) 2023/09/29 92 75 - 125 99 80 - 120 <0.050 ug/g 12 30

8949648 Acid Extractable Vanadium (V) 2023/09/29 NC 75 - 125 94 80 - 120 <5.0 ug/g 10 30

8949648 Acid Extractable Zinc (Zn) 2023/09/29 NC 75 - 125 99 80 - 120 <5.0 ug/g 10 30

8949827 Acid Extractable Aluminum (Al) 2023/09/30 NC 75 - 125 103 80 - 120 <50 ug/g

8949827 Acid Extractable Antimony (Sb) 2023/09/30 117 75 - 125 109 80 - 120 <0.20 ug/g NC 30

8949827 Acid Extractable Arsenic (As) 2023/09/30 106 75 - 125 97 80 - 120 <1.0 ug/g 4.6 30

8949827 Acid Extractable Barium (Ba) 2023/09/30 109 75 - 125 100 80 - 120 <0.50 ug/g 4.8 30

8949827 Acid Extractable Beryllium (Be) 2023/09/30 102 75 - 125 97 80 - 120 <0.20 ug/g NC 30

8949827 Acid Extractable Bismuth (Bi) 2023/09/30 91 75 - 125 83 80 - 120 <1.0 ug/g

8949827 Acid Extractable Boron (B) 2023/09/30 99 75 - 125 89 80 - 120 <5.0 ug/g NC 30

8949827 Acid Extractable Cadmium (Cd) 2023/09/30 104 75 - 125 96 80 - 120 <0.10 ug/g NC 30

8949827 Acid Extractable Calcium (Ca) 2023/09/30 NC 75 - 125 111 80 - 120 <50 ug/g

8949827 Acid Extractable Chromium (Cr) 2023/09/30 105 75 - 125 96 80 - 120 <1.0 ug/g 5.0 30

8949827 Acid Extractable Cobalt (Co) 2023/09/30 100 75 - 125 93 80 - 120 <0.10 ug/g 1.9 30

8949827 Acid Extractable Copper (Cu) 2023/09/30 103 75 - 125 99 80 - 120 <0.50 ug/g 0.16 30

8949827 Acid Extractable Iron (Fe) 2023/09/30 NC 75 - 125 101 80 - 120 <50 ug/g

8949827 Acid Extractable Lead (Pb) 2023/09/30 98 75 - 125 93 80 - 120 <1.0 ug/g 9.2 30

8949827 Acid Extractable Magnesium (Mg) 2023/09/30 NC 75 - 125 95 80 - 120 <50 ug/g

8949827 Acid Extractable Manganese (Mn) 2023/09/30 NC 75 - 125 96 80 - 120 <1.0 ug/g
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Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8949827 Acid Extractable Mercury (Hg) 2023/09/30 98 75 - 125 95 80 - 120 <0.050 ug/g

8949827 Acid Extractable Molybdenum (Mo) 2023/09/30 108 75 - 125 97 80 - 120 <0.50 ug/g 12 30

8949827 Acid Extractable Nickel (Ni) 2023/09/30 97 75 - 125 93 80 - 120 <0.50 ug/g 6.3 30

8949827 Acid Extractable Phosphorus (P) 2023/09/30 120 75 - 125 100 80 - 120 <50 ug/g

8949827 Acid Extractable Potassium (K) 2023/09/30 NC 75 - 125 104 80 - 120 <200 ug/g

8949827 Acid Extractable Selenium (Se) 2023/09/30 104 75 - 125 98 80 - 120 <0.50 ug/g NC 30

8949827 Acid Extractable Silver (Ag) 2023/09/30 104 75 - 125 96 80 - 120 <0.20 ug/g NC 30

8949827 Acid Extractable Sodium (Na) 2023/09/30 NC 75 - 125 94 80 - 120 <50 ug/g

8949827 Acid Extractable Strontium (Sr) 2023/09/30 NC 75 - 125 96 80 - 120 <1.0 ug/g

8949827 Acid Extractable Thallium (Tl) 2023/09/30 99 75 - 125 93 80 - 120 <0.050 ug/g 8.9 30

8949827 Acid Extractable Tin (Sn) 2023/09/30 107 75 - 125 96 80 - 120 <1.0 ug/g

8949827 Acid Extractable Uranium (U) 2023/09/30 97 75 - 125 90 80 - 120 <0.050 ug/g 1.3 30

8949827 Acid Extractable Vanadium (V) 2023/09/30 111 75 - 125 95 80 - 120 <5.0 ug/g 17 30

8949827 Acid Extractable Zinc (Zn) 2023/09/30 99 75 - 125 92 80 - 120 <5.0 ug/g 2.8 30

8949868 Acid Extractable Aluminum (Al) 2023/09/30 NC 75 - 125 104 80 - 120 <50 ug/g

8949868 Acid Extractable Antimony (Sb) 2023/09/30 96 75 - 125 101 80 - 120 <0.20 ug/g 5.9 30

8949868 Acid Extractable Arsenic (As) 2023/09/30 99 75 - 125 100 80 - 120 <1.0 ug/g 1.6 30

8949868 Acid Extractable Barium (Ba) 2023/09/30 NC 75 - 125 100 80 - 120 <0.50 ug/g 4.5 30

8949868 Acid Extractable Beryllium (Be) 2023/09/30 97 75 - 125 99 80 - 120 <0.20 ug/g 5.1 30

8949868 Acid Extractable Bismuth (Bi) 2023/09/30 95 75 - 125 99 80 - 120 <1.0 ug/g

8949868 Acid Extractable Boron (B) 2023/09/30 92 75 - 125 101 80 - 120 <5.0 ug/g 3.2 30

8949868 Acid Extractable Cadmium (Cd) 2023/09/30 98 75 - 125 98 80 - 120 <0.10 ug/g 5.7 30

8949868 Acid Extractable Calcium (Ca) 2023/09/30 NC 75 - 125 111 80 - 120 <50 ug/g

8949868 Acid Extractable Chromium (Cr) 2023/09/30 98 75 - 125 99 80 - 120 <1.0 ug/g 1.5 30

8949868 Acid Extractable Cobalt (Co) 2023/09/30 98 75 - 125 102 80 - 120 <0.10 ug/g 0.73 30

8949868 Acid Extractable Copper (Cu) 2023/09/30 NC 75 - 125 102 80 - 120 <0.50 ug/g 5.5 30

8949868 Acid Extractable Iron (Fe) 2023/09/30 NC 75 - 125 104 80 - 120 <50 ug/g

8949868 Acid Extractable Lead (Pb) 2023/09/30 94 75 - 125 99 80 - 120 <1.0 ug/g 3.4 30

8949868 Acid Extractable Magnesium (Mg) 2023/09/30 NC 75 - 125 102 80 - 120 <50 ug/g

8949868 Acid Extractable Manganese (Mn) 2023/09/30 NC 75 - 125 101 80 - 120 <1.0 ug/g

8949868 Acid Extractable Mercury (Hg) 2023/09/30 99 75 - 125 103 80 - 120 <0.050 ug/g 2.2 30
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8949868 Acid Extractable Molybdenum (Mo) 2023/09/30 98 75 - 125 99 80 - 120 <0.50 ug/g NC 30

8949868 Acid Extractable Nickel (Ni) 2023/09/30 96 75 - 125 103 80 - 120 <0.50 ug/g 2.1 30

8949868 Acid Extractable Phosphorus (P) 2023/09/30 NC 75 - 125 99 80 - 120 <50 ug/g

8949868 Acid Extractable Potassium (K) 2023/09/30 NC 75 - 125 102 80 - 120 <200 ug/g

8949868 Acid Extractable Selenium (Se) 2023/09/30 97 75 - 125 101 80 - 120 <0.50 ug/g NC 30

8949868 Acid Extractable Silver (Ag) 2023/09/30 102 75 - 125 104 80 - 120 <0.20 ug/g NC 30

8949868 Acid Extractable Sodium (Na) 2023/09/30 103 75 - 125 102 80 - 120 <50 ug/g

8949868 Acid Extractable Strontium (Sr) 2023/09/30 NC 75 - 125 101 80 - 120 <1.0 ug/g

8949868 Acid Extractable Thallium (Tl) 2023/09/30 97 75 - 125 99 80 - 120 <0.050 ug/g 3.6 30

8949868 Acid Extractable Tin (Sn) 2023/09/30 101 75 - 125 92 80 - 120 <1.0 ug/g

8949868 Acid Extractable Uranium (U) 2023/09/30 97 75 - 125 98 80 - 120 <0.050 ug/g 7.9 30

8949868 Acid Extractable Vanadium (V) 2023/09/30 NC 75 - 125 102 80 - 120 <5.0 ug/g 0.85 30

8949868 Acid Extractable Zinc (Zn) 2023/09/30 NC 75 - 125 100 80 - 120 <5.0 ug/g 2.1 30

8950272 Acid Extractable Aluminum (Al) 2023/09/30 NC 75 - 125 104 80 - 120 <50 ug/g

8950272 Acid Extractable Antimony (Sb) 2023/09/30 102 75 - 125 102 80 - 120 <0.20 ug/g

8950272 Acid Extractable Arsenic (As) 2023/09/30 100 75 - 125 101 80 - 120 <1.0 ug/g 0.74 30

8950272 Acid Extractable Barium (Ba) 2023/09/30 NC 75 - 125 100 80 - 120 <0.50 ug/g

8950272 Acid Extractable Beryllium (Be) 2023/09/30 104 75 - 125 101 80 - 120 <0.20 ug/g

8950272 Acid Extractable Bismuth (Bi) 2023/09/30 100 75 - 125 102 80 - 120 <1.0 ug/g

8950272 Acid Extractable Boron (B) 2023/09/30 102 75 - 125 103 80 - 120 <5.0 ug/g

8950272 Acid Extractable Cadmium (Cd) 2023/09/30 101 75 - 125 101 80 - 120 <0.10 ug/g

8950272 Acid Extractable Calcium (Ca) 2023/09/30 NC 75 - 125 114 80 - 120 <50 ug/g

8950272 Acid Extractable Chromium (Cr) 2023/09/30 100 75 - 125 101 80 - 120 <1.0 ug/g

8950272 Acid Extractable Cobalt (Co) 2023/09/30 102 75 - 125 103 80 - 120 <0.10 ug/g

8950272 Acid Extractable Copper (Cu) 2023/09/30 107 75 - 125 103 80 - 120 <0.50 ug/g

8950272 Acid Extractable Iron (Fe) 2023/09/30 NC 75 - 125 104 80 - 120 <50 ug/g

8950272 Acid Extractable Lead (Pb) 2023/09/30 NC 75 - 125 102 80 - 120 <1.0 ug/g

8950272 Acid Extractable Magnesium (Mg) 2023/09/30 NC 75 - 125 103 80 - 120 <50 ug/g

8950272 Acid Extractable Manganese (Mn) 2023/09/30 NC 75 - 125 103 80 - 120 <1.0 ug/g

8950272 Acid Extractable Mercury (Hg) 2023/09/30 105 75 - 125 104 80 - 120 <0.050 ug/g

8950272 Acid Extractable Molybdenum (Mo) 2023/09/30 103 75 - 125 98 80 - 120 <0.50 ug/g
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8950272 Acid Extractable Nickel (Ni) 2023/09/30 100 75 - 125 103 80 - 120 <0.50 ug/g

8950272 Acid Extractable Phosphorus (P) 2023/09/30 NC 75 - 125 101 80 - 120 <50 ug/g

8950272 Acid Extractable Potassium (K) 2023/09/30 NC 75 - 125 103 80 - 120 <200 ug/g

8950272 Acid Extractable Selenium (Se) 2023/09/30 104 75 - 125 105 80 - 120 <0.50 ug/g

8950272 Acid Extractable Silver (Ag) 2023/09/30 106 75 - 125 106 80 - 120 <0.20 ug/g

8950272 Acid Extractable Sodium (Na) 2023/09/30 103 75 - 125 108 80 - 120 <50 ug/g

8950272 Acid Extractable Strontium (Sr) 2023/09/30 NC 75 - 125 99 80 - 120 <1.0 ug/g

8950272 Acid Extractable Thallium (Tl) 2023/09/30 102 75 - 125 103 80 - 120 <0.050 ug/g

8950272 Acid Extractable Tin (Sn) 2023/09/30 103 75 - 125 91 80 - 120 <1.0 ug/g

8950272 Acid Extractable Uranium (U) 2023/09/30 101 75 - 125 100 80 - 120 <0.050 ug/g 0.33 30

8950272 Acid Extractable Vanadium (V) 2023/09/30 101 75 - 125 102 80 - 120 <5.0 ug/g

8950272 Acid Extractable Zinc (Zn) 2023/09/30 NC 75 - 125 101 80 - 120 <5.0 ug/g

8950677 Dissolved Mercury (Hg) 2023/09/29 108 75 - 125 104 80 - 120 <0.01 ug/L NC 20

8952581 Total Organic Carbon 2023/10/02 <500 mg/kg 19 35 101 75 - 125

8954798 Alkalinity (Total as CaCO3) 2023/10/02 97 85 - 115 <1.0 mg/L 1.0 20

8964978 Acidity 2023/10/06 104 80 - 120 102 80 - 120 <5.0 mg/L NC 25

8977677 Total Aluminum (Al) 2023/10/12 137 (3) 80 - 120 102 80 - 120 <0.0030 mg/L      26 (1) 20

8977677 Total Antimony (Sb) 2023/10/12 104 80 - 120 104 80 - 120 <0.000020 mg/L 11 20

8977677 Total Arsenic (As) 2023/10/12 106 80 - 120 103 80 - 120 <0.000020 mg/L 6.0 20

8977677 Total Barium (Ba) 2023/10/12 106 80 - 120 103 80 - 120 <0.000050 mg/L 3.3 20

8977677 Total Beryllium (Be) 2023/10/12 99 80 - 120 97 80 - 120 <0.000010 mg/L NC 20

8977677 Total Bismuth (Bi) 2023/10/12 97 80 - 120 100 80 - 120 <0.000010 mg/L NC 20

8977677 Total Boron (B) 2023/10/12 96 80 - 120 94 80 - 120 <0.010 mg/L 8.0 20

8977677 Total Cadmium (Cd) 2023/10/12 103 80 - 120 102 80 - 120 <0.0000050 mg/L 0 20

8977677 Total Chromium (Cr) 2023/10/12 102 80 - 120 101 80 - 120 <0.00010 mg/L NC 20

8977677 Total Cobalt (Co) 2023/10/12 101 80 - 120 101 80 - 120 <0.000010 mg/L 0.47 20

8977677 Total Copper (Cu) 2023/10/12 98 80 - 120 99 80 - 120 <0.00010 mg/L 2.7 20

8977677 Total Iron (Fe) 2023/10/12 NC 80 - 120 101 80 - 120 <0.0050 mg/L 2.8 20

8977677 Total Lead (Pb) 2023/10/12 101 80 - 120 101 80 - 120 <0.000020 mg/L 0 20

8977677 Total Lithium (Li) 2023/10/12 95 80 - 120 93 80 - 120 <0.00050 mg/L 4.2 20

8977677 Total Manganese (Mn) 2023/10/12 NC 80 - 120 99 80 - 120 <0.00010 mg/L 4.0 20
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8977677 Total Molybdenum (Mo) 2023/10/12 107 80 - 120 103 80 - 120 <0.000050 mg/L 3.7 20

8977677 Total Nickel (Ni) 2023/10/12 99 80 - 120 100 80 - 120 <0.00010 mg/L 5.5 20

8977677 Total Phosphorus (P) 2023/10/12 107 80 - 120 103 80 - 120 <0.0050 mg/L 1.2 20

8977677 Total Selenium (Se) 2023/10/12 106 80 - 120 103 80 - 120 <0.000040 mg/L 1.7 20

8977677 Total Silicon (Si) 2023/10/12 120 80 - 120 107 80 - 120 <0.050 mg/L 2.6 20

8977677 Total Silver (Ag) 2023/10/12 103 80 - 120 100 80 - 120 <0.000010 mg/L NC 20

8977677 Total Strontium (Sr) 2023/10/12 NC 80 - 120 101 80 - 120 <0.000050 mg/L 4.8 20

8977677 Total Sulphur (S) 2023/10/12 112 80 - 120 106 80 - 120 <0.60 mg/L 3.5 20

8977677 Total Thallium (Tl) 2023/10/12 101 80 - 120 101 80 - 120 <0.0000020 mg/L 0 20

8977677 Total Tin (Sn) 2023/10/12 98 80 - 120 99 80 - 120 <0.00020 mg/L NC 20

8977677 Total Titanium (Ti) 2023/10/12 112 80 - 120 103 80 - 120 <0.0020 mg/L 18 20

8977677 Total Uranium (U) 2023/10/12 105 80 - 120 102 80 - 120 <0.0000050 mg/L 0.80 20

8977677 Total Vanadium (V) 2023/10/12 104 80 - 120 100 80 - 120 <0.00020 mg/L 5.7 20

8977677 Total Zinc (Zn) 2023/10/12 100 80 - 120 101 80 - 120 <0.0010 mg/L 3.7 20

8977677 Total Zirconium (Zr) 2023/10/12 105 80 - 120 99 80 - 120 <0.00010 mg/L 8.2 20

8977678 Total Aluminum (Al) 2023/10/05 100 80 - 120 98 80 - 120 <0.00050 mg/L

8977678 Total Antimony (Sb) 2023/10/05 103 80 - 120 101 80 - 120 <0.000020 mg/L

8977678 Total Arsenic (As) 2023/10/05 104 80 - 120 100 80 - 120 <0.000020 mg/L

8977678 Total Barium (Ba) 2023/10/05 99 80 - 120 99 80 - 120 <0.000020 mg/L

8977678 Total Beryllium (Be) 2023/10/05 100 80 - 120 101 80 - 120 <0.000010 mg/L

8977678 Total Bismuth (Bi) 2023/10/05 99 80 - 120 97 80 - 120 <0.0000050 mg/L

8977678 Total Boron (B) 2023/10/05 101 80 - 120 101 80 - 120 <0.010 mg/L

8977678 Total Cadmium (Cd) 2023/10/05 102 80 - 120 99 80 - 120 <0.0000050 mg/L

8977678 Total Chromium (Cr) 2023/10/05 96 80 - 120 94 80 - 120 <0.00010 mg/L

8977678 Total Cobalt (Co) 2023/10/05 97 80 - 120 95 80 - 120 <0.0000050 mg/L

8977678 Total Copper (Cu) 2023/10/05 96 80 - 120 95 80 - 120 <0.000050 mg/L

8977678 Total Iron (Fe) 2023/10/05 99 80 - 120 100 80 - 120 <0.0010 mg/L

8977678 Total Lead (Pb) 2023/10/05 100 80 - 120 97 80 - 120 <0.0000050 mg/L

8977678 Total Lithium (Li) 2023/10/05 97 80 - 120 100 80 - 120 <0.00050 mg/L

8977678 Total Manganese (Mn) 2023/10/05 NC 80 - 120 93 80 - 120 <0.000050 mg/L

8977678 Total Molybdenum (Mo) 2023/10/05 105 80 - 120 101 80 - 120 <0.000050 mg/L
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8977678 Total Nickel (Ni) 2023/10/05 98 80 - 120 98 80 - 120 <0.000020 mg/L

8977678 Total Selenium (Se) 2023/10/05 104 80 - 120 100 80 - 120 <0.000040 mg/L

8977678 Total Silicon (Si) 2023/10/05 NC 80 - 120 103 80 - 120 <0.050 mg/L

8977678 Total Silver (Ag) 2023/10/05 102 80 - 120 98 80 - 120 <0.0000050 mg/L

8977678 Total Strontium (Sr) 2023/10/05 NC 80 - 120 93 80 - 120 <0.000050 mg/L

8977678 Total Sulphur (S) 2023/10/05 102 80 - 120 98 80 - 120 <0.60 mg/L

8977678 Total Thallium (Tl) 2023/10/05 101 80 - 120 99 80 - 120 <0.0000020 mg/L

8977678 Total Tin (Sn) 2023/10/05 100 80 - 120 99 80 - 120 <0.00020 mg/L

8977678 Total Titanium (Ti) 2023/10/05 101 80 - 120 99 80 - 120 <0.00050 mg/L

8977678 Total Uranium (U) 2023/10/05 106 80 - 120 102 80 - 120
0.0000020,

RDL=0.00000
20 (4)

mg/L

8977678 Total Vanadium (V) 2023/10/05 98 80 - 120 95 80 - 120 <0.00020 mg/L

8977678 Total Zinc (Zn) 2023/10/05 102 80 - 120 106 80 - 120 <0.00010 mg/L

8977678 Total Zirconium (Zr) 2023/10/05 102 80 - 120 97 80 - 120 <0.00010 mg/L

8983203 Clay 2023/10/24 1.2 35

8983203 Gravel 2023/10/24      77 (5) 35

8983203 Sand 2023/10/24 11 35

8983203 Silt 2023/10/24 2.6 35

8988102 Radium-226 2023/10/19 94 85 - 115 <0.010 Bq/L NC N/A

8992276 Clay 2023/10/25 4.0 35

8992276 Gravel 2023/10/25 NC 35

8992276 Sand 2023/10/25 0.56 35
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8992276 Silt 2023/10/25 2.9 35

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

(2) Matrix Spike exceeds acceptance limits, probable matrix interference

(3) Matrix spike exceeds acceptance limits due to matrix interference.

(4) Method blank exceeds acceptance limits- 2X RDL acceptable for low level metals determination.

(5) %RPD acceptable. Duplicate values agree within 10% absolute.
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Bureau Veritas Job #: C3T6649
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EcoMetrix Incorporated
Client Project #: 22-3093

Site Location: NewGold Rainy River

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Bryon Angevine, Senior Analyst

Colby Coutu, Project Manager

David Huang, BBY Scientific Specialist

Janah Rhyno, Scientific Specialist

Steven Simpson, BSc.,MBA,C.Chem,Miss.-Kitimat, Lab Director

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major,
General Manager responsible for Ontario Environmental laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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PHASE 3 INTERPRETIVE REPORT FOR THE RAINY RIVER MINE 

Appendices 

 
 

Ref. 22-3093
17 MARCH 2024

C.1 

Appendix C Benthic Invertebrate Survey 

Table C-1: Raw benthic invertebrate counts for the Rainy River Mine Phase 3. 

Stations PINR-REF2 PINR-EXP PINR-EXP2 LVR-REF LVR2-REF STUC-REF 

Taxa Station Numbers 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

ROUNDWORMS                                                             

P. Nemata  4 1 - - - - 16 288 96 24 32 4 4 - - 16 - 8 48 32 4 - - - - 96 32 112 160 792 

ANNELIDS                                                             

P. Annelida                                                             

  WORMS                                                             

  Cl. Oligochaeta                                                             

    F. Enchytraeidae - 1 - - - - - - - - - - - - - - - - - 16 - - 4 - - - - - - - 

    F. Naididae                                                             

  S.F. Naidinae                                                             

      Dero digitata - - - - - - - - - - 64 - - - - 16 - - 80 123 - - 4 - - 293 - 192 32 18 

      Dero nivea 8 - - - - - - - 16 - 48 20 - - 4 8 - 8 - - - - 12 - - 244 64 - - - 

      Haemonais waldvogeli - - - - - - PINR - - - - - - - - - - - 27 - - - - - - - 16 32 - 18 

      Nais variabilis - - - - - - - - - - - - - - - - - - 27 - - - - - - - - - - - 

      Nais - - - - - - - - 16 - 16 - - - - - - - - - - 4 - - - - - - - - 

      Slavina appendiculata - - - - - - - - - - - - - - - - - - 27 - - - - - - 49 - - - 18 

  S.F.  Pristininae                                                             

      Pristina - - - - - - - - - - - - - - - - - - - - - - - - - 49 - - - - 

  S.F. Tubificinae                                                             

      Aulodrilus pluriseta - - - - - 8 - - - - 48 7 2 - - - - - - - - - - - - - - - - - 

      Aulodrilus pigueti - - - - - - - 32 - - 32 - - - - - - - - 82 - - - - - - - - - 18 

      Limnodrilus hoffmeisteri 4 - - - - - - - - - - - 8 8 8 - 8 - 27 - 4 - - - - 49 - 16 - - 

      Limnodrilus udekemianus 20 44 32 64 44 8 8 - 64 8 80 100 26 104 16 16 8 8 107 82 28 8 24 8 32 98 16 16 64 36 

      immatures with hair chaetae - 8 - - - 28 68 128 64 24 16 13 - 8 - - - - 53 165 - 4 - - - - 16 48 32 89 

      immatures without hair chaetae - 5 12 - 8 4 - - - - 16 - 18 8 12 16 56 24 212 412 - 8 8 8 8 146 - 16 - 179 

                                                                    

  LEECHES                                                             

  Cl. Hirudinea                                                             

    F. Glossiphoniidae                                                             

      Glossiphonia complanata - - - - - - - - - 8 - - - - - - - - - - - - - - - - - - - - 

                                                                    

ARTHROPODS                                                             

P. Arthropoda                                                             

  MITES                                                             

  Cl. Arachnida                                                             

  Subcl. Acari                                                             
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Stations PINR-REF2 PINR-EXP PINR-EXP2 LVR-REF LVR2-REF STUC-REF 

Taxa Station Numbers 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

    O. Trombidiformes                                                             

    F. Hygrobatidae                                                             

      Hygrobates - - - - - 4 - - - - - - - - - - - - - - - - - - - - - - - - 

  HARPACTICOIDS                                                             

  O. Harpacticoida - - - - - - - - - - - - - - - - - - - 16 - - - - - 96 - - - - 

  SEED SHRIMPS                                                             

  Cl. Ostracoda - - - - - - 8 64 16 8 - 4 - - 4 - - 8 48 - - 4 - - - 64 32 - 64 96 

  WATER SCUDS                                                             

  O. Amphipoda                                                             

    F. Hyalellidae                                                             

      Hyalella - 3 - - 4 48 40 32 - - - 4 - - - - - - 32 16 - - 4 - - - 48 16 48 8 

  SPRINGTAILS                                                             

  Cl. Entognatha                                                             

  O. Collembola - - - 16 - - - - - - - 4 - - - - - - - - - - - - - - - - - - 

                                                                    

INSECTS                                                             

  Cl. Insecta                                                             

  BEETLES                                                             

  O. Coleoptera                                                             

    F. Chrysomelidae                                                             

      Donacia   - - - - - - - - - - - - - - - - - - - 16 - - - - - - - - - - 

    F. Dytiscidae                                                             

      Liodessus - - - - - - - - - - - - - - - - - - - - - - 4 - - - - - - - 

    F. Elmidae                                                             

      Dubiraphia larvae 8 7 12 32 8 144 48 96 96 104 48 52 6 8 12 - - - - - - 8 - - - - - - 16 8 

    F. Haliplidae                                                             

      Haliplus   - - - - - - - - - - - - - - - - - - - - - - - - - 32 - - - - 

      Peltodytes - - - - - - - - 16 - - - - - - - - - - - - - - - - - - - - - 

    F. Hydrophilidae                                                             

      Tropisternus - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

  MAYFLIES                                                             

  O. Ephemeroptera                                                             

      immature - - - - - - - - - - - - - - - - - - - 16 - - - - - - - - - - 

    F. Baetidae                                                             

      Callibaetis - - - - - - 4 32 - - - - - - - - - - - - - - - - - - - - 16 - 

    F. Caenidae                                                             

      Caenis   8 19 8 - 4 36 20 64 32 8 16 8 2 - - 40 - 8 128 80 - - 4 - - - - - 16 16 

    F. Ephemeridae                                                             

      Hexagenia   12 15 64 - 3 3 2 1 - 2 - 27 6 4 16 - - - - - - - - - - - - - 1 1 
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Stations PINR-REF2 PINR-EXP PINR-EXP2 LVR-REF LVR2-REF STUC-REF 

Taxa Station Numbers 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

    F. Heptageniidae                                                             

      Stenacron  4 - - - 4 - - - - - - - - - - - - - - - - - - - - - - - - - 

    F. Leptophlebiidae                                                             

      Leptophlebia   - 15 - - 12 - - - - - - - - - - - - - - - - - 8 - - - - - - 8 

  O. Megaloptera                                                             

  ALDERFLIES                                                             

    F. Sialidae                                                             

      Sialis   - 1 - - 4 - - - - - - 4 - - 8 - - - - - - - - - - - - - - - 

  O. Odonata                                                             

  DAMSELFLIES                                                             

    F. Coenagrionidae                                                             

      immature - - - - - - - - 32 - - - - - - - - - - 32 - - - - - - 16 - - - 

  DRAGONFLIES                                                             

    F. Corduliidae                                                             

      Epitheca   - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - 

      Somatochlora   - - - - - - - - - - - - - - - - - - - - - 4 - - - - - - - - 

    F. Libellulidae                                                             

      Leucorrhinia   - - - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - 

      Libellula   - - - - - - - - - - - - - - - - - - - 3 - - - - - - - - 1 - 

  CADDISFLIES                                                             

  O. Trichoptera                                                             

    F. Dipseudopsidae                                                             

      Phylocentropus - 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

    F. Leptoceridae                                                             

      Leptocerus   - - - - - - - - - - - - - - - - - - - - - - - - - - 48 - - - 

      Triaenodes   - - - - - - - - - - - - - - - - - - - - - - - - - - 16 - - - 

    F. Limnephilidae                                                             

      immature - - - - - - - - - - - - - - - - - - - - 4 - - - - - - - - - 

    F. Phryganeidae                                                             

      Ptilostomis   - - - - - - - - - - - - - - - - - - 16 - - - - - - - - - - - 

      immature - - - - - - - - - - - - - - - - - - - 16 - - - - - - - - - - 

    F. Polycentropodidae                                                             

      Polycentropus   - - - - 4 - - - - - - - - - - - - - - - - - - - - - - - - - 

TRUE FLIES                                                             

  O. Diptera                                                             

  BITING-MIDGE                                                             

    F. Ceratopogonidae                                                             

      Bezzia   - - - - - 4 - 64 16 8 - - - - - - 24 - 48 32 - - - - - - 16 - - 8 

      Culicoides   - 3 - - - - - - - - - 4 - - - - - - - - - - - - - - - - - - 
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Stations PINR-REF2 PINR-EXP PINR-EXP2 LVR-REF LVR2-REF STUC-REF 

Taxa Station Numbers 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

      Dasyhelea - - - - - 4 - - - - - - - - - - - 8 - - - - - - - 64 16 - - - 

      Mallochohelea 20 15 44 64 4 88 92 480 208 104 16 84 22 104 76 - - - 32 - 4 8 - - - - - 80 176 56 

      Probezzia   - 1 - - - - 4 - 16 32 - 12 - - 12 - - - - - 4 - - - - - - - - - 

      Serromyia   - - - - - 92 16 - - - - 8 - - - - - - 112 - - 8 - - - - - 272 208 32 

      Sphaeromias - - - - - 4 - - 32 - - - - - - - - - 16 - 4 - - - 8 - - 16 - - 

  PHANTOM MIDGE                                                             

    F. Chaoboridae                                                             

      Chaoborus flavicans - - - - - - - 32 - 24 - - - - - - - - - - - - - - - 32 16 - 16 - 

      Chaoborus punctipennis - - - - - - - - - - - - - - - 16 8 8 - - - - - - - - - - - - 

  MIDGES                                                             

    F. Chironomidae                                                             

  S.F. Chironominae                                                             

      Chironomus   - - - 16 4 - - - - 8 16 4 52 80 28 8 8 16 - 48 88 264 136 112 96 288 192 272 - - 

      Cladopelma   - - - - - - - - - - - - - - - - - - 16 - - - - - - - - 16 - - 

      Dicrotendipes   - - - - - 4 4 - 16 - - - - - - - - 8 - 16 - 8 16 - - 96 288 32 48 16 

      Einfeldia   - - - - - - - - - - - - - - - - - - - - - - - - - - - 48 - - 

      Endochironomus   - - - - - 4 - - 48 - - - - - - - - 8 - 96 - - - - - 32 - 16 16 16 

      Glyptotendipes   - - - - - 4 - - - - - - - - 4 16 - 8 - 64 - 4 - - - - 16 - - - 

      Hyporhygma - - - - - - - - - 8 - - - - - - - - - - - - - - - - - - - - 

      Microtendipes   - - - 16 - 4 - 32 - - - - - - 4 24 - - - 128 - - - - - - - - - - 

      Parachironomus   - - - - - - - - - - - - - - - - - 8 - - - - - - - - 16 16 - - 

      Paratanytarsus   - - - - - - - - - - - - - - - - - 8 - - - - - - - - - - - - 

      Phaenopsectra   - 2 4 - - - - - - - - - - - - - - - - - - - - - - - - - - - 

      Polypedilum halterale - - - - - - 4 - - - - - - - - - - - 192 - - - - - - - - - - - 

      Polypedilum scalaenum - - 8 - - - - - - - - - - - - - - - - - - - - - - - - - - - 

      Polypedilum sordens - - - - - - 4 - - - - - - - - - - - - 16 - - - - - - - - - - 

      Polypedilum   - 2 - - - 4 - - - - - - - - - - - - - 64 - - 4 - - - - - - - 

      Pseudochironomus   - - - - - - - - - - - - - - - - - 8 - - - - - - - 32 - - - - 

      Stenochironomus   - - - - 4 - - - - - - 4 - - - - - - - - - - - - - - - - - - 

      Stictochironomus   - - - - - 4 - - - - - - - - - - - - - - - - - - - - - - - - 

      Tanytarsus   - - - - - - - - - - - - - - - - 8 8 - 48 - - - - - 160 80 - - 16 

      Tribelos   - - - - - - - - - - - - - - - - - - - - - - 4 - - - - - - - 

      Zavreliella - - - - - - - 32 16 - - - - - - 16 - - 112 48 - - - - - 128 - 64 16 - 

  S.F. Orthocladiinae                                                             

      Cricotopus - - - - - 8 - - 16 - - - - - - - - - - - - - - - - - - - - 8 

      Cricotopus/Orthocladius - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

      Epoicocladius   4 7 8 - - 16 4 - - - - 8 4 8 - - - - - - - - - - - - - - 16 - 

      Parakiefferiella   - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

      Psectrocladius   - - - - - - 4 - - - - - - - - - - - - - - - - - - - - - - - 
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Stations PINR-REF2 PINR-EXP PINR-EXP2 LVR-REF LVR2-REF STUC-REF 

Taxa Station Numbers 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

      indeterminate - - - - - - - - - - - - - - - - - - - - - - - - 16 - - - - - 

  S.F. Tanypodinae                                                             

      Ablabesmyia   - 5 8 - 4 - - - 32 - - 16 - - - - 8 - - 16 4 4 - - - - 16 - - - 

      Clinotanypus - - - - - - 4 - 16 - - 4 - - - - - - - - - - - - - - - - - - 

      Guttipelopia - - - - - - - - - - - - - - - 8 - - 16 - - - - - - - - - - - 

      Labrudinia   - - - - - - - 32 16 - - - - - - - - - - - - - - - - - - - - - 

      Larsia   - 3 8 - 8 4 - - - - - 8 - 8 - - - - - - - - - - - - - - - - 

      Natarsia   - 6 - - - - - - - - 16   - - - - - - - - - - - - - - - - - - 

      Procladius   8 16 20 32 - 36 28 96 40 120 - 52 2 24 4 - - - 80 64 24 120 12 8 8 64 16 336 304 128 

      indeterminate - - - - - - - - - - - - - - - - - - - - - - 4 - - - - 16 - - 

    F. Culicidae                                                             

      Anopheles - - - - - - - - - - - - - - - - - - - - - - 4 - - - - - - - 

      Mansonia perturbans - - - - - - - - - - - - - - - - - - - - - - 4 - - - - - - - 

    F. Tabanidae                       -                                     

      Chrysops   - - - - - - - - - 8 - - - - - - - - - 16 - - - - - - - - - - 

    F. Limoniidae                                                             

      Pilaria - - - - - - - - - - - - - - - - - - - 16 - - - - - - - - - - 

      immature - - - - - - - - 16 - - - - - - - - - - - - - - - - - - - - - 

                                                                    

MOLLUSCS                                                             

P. Mollusca                                                             

  SNAILS                                                             

  Cl. Gastropoda                                                             

    F. Ancylidae                                                             

      Ferrissia   - 27 20 - 44 - 4 - 64 8 - - 2 - - - - - - - - 4 - - - - - - - - 

    F. Hydrobiidae                                                             

      Amnicola - - - - - - - 160 64 40 - - - - - 8 24 16 144 32 - - - - - - - - - - 

      Probythinella emarginata 4 - 12 - - - - - - - - - - - 20 - - - - - 4 16 - - 16 - - - - - 

      immature - - - - - - - - - - - - - 8 - - - - - - - - - - - - - - - - 

    F. Physidae                                                             

      Physa - - - - - - - - - - - - - - - - - - - - - - - - - - - - 48 - 

    F. Planorbidae                                                             

      Armiger crista - - - - - - - - - - - - - - - 8 - - - - - - - - - - - - - - 

      Gyraulus   - - - - - - - - 16 - - - - - - 16 - 40 48 96 - - - - - 64 16 - 48 8 

      Helisoma anceps - - - - - - - - - - - - - - - - - - 32 - - - - - - - - - - - 

      Promenetus exacuous - - - - - - - - - - - - - - - 8 - - - - - - - - - - - - - - 

      immature - - - - - - - 64 - 8 - - - - - - - - - - - - - - - - - - - - 

    F. Valvatidae                                                             

      Valvata tricarinata - - - - - - 4 32 - - - - - - - - - - - - - - - - - - - - - - 
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Stations PINR-REF2 PINR-EXP PINR-EXP2 LVR-REF LVR2-REF STUC-REF 

Taxa Station Numbers 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

      Valvata - - - - - - - - - - - - 2 - - - - - - - - - - - - - - - - - 

    F. Viviparidae                                                             

      Campeloma decisum - - - - - - - - - - - - - - - - - - - - - - - - - - - - 48 - 

  CLAMS                                                             

  Cl. Bivalvia                                                             

    F. Sphaeriidae                                                             

      Pisidium (Cyclocalyx) 4 1 - - - 12 40 - 48 64 16 - 4 2 - - - - - - 12 8 20 - 8 - - - - 32 

      Sphaerium transversum 16 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

      Sphaerium (Amesoda) simile 1 1 - - 3 3 - - 2 - - - 2 1 - - - - 16 - 1 - 1 - - - - - 3 1 

      Sphaerium (Amesoda) striatinum 7 7 8 - 4 2 - - - - 1 4 3 - 4 - - - - - - 16 - - - - - - - - 

      Sphaerium (Herringtonium) rhomboideum - - - - - - - - - - - - - - - - - - 1 16 - - - - - - - - - - 

      Sphaerium (Musculium) immature - - - - - 4 4 96 - 40 - - - - - 32 - - 32 32 - - - - - 352 64 128 80 176 

      immature - - - - - - - - - - - - - - - - - - 16 - 8 - - - - - - - - - 

    F. Unionidae                                                             

      Anodontoides ferussacianus - 1 - 1 - - - - 1 - - - - - - - - - - - - - - - - - - - - - 

                                                              

TOTAL NUMBER OF ORGANISMS 132 223 268 241 170 584 430 1857 1131 658 481 455 165 375 232 272 152 208 1745 1956 193 500 277 136 192 2528 1057 1760 1477 1802 

TOTAL NUMBER OF TAXA a 16 30 15 8 18 28 23 20 29 21 16 24 17 14 16 17 9 18 28 34 13 18 19 4 8 22 23 21 24 26 
Note: a Bold entries excluded from taxa count 
 

Table C-2: Calculation of subsampling error for benthic macroinvertebrate samples from the Rainy River Mine Phase 3 EEM.  

 

Station Whole Organisms  
Number of 

Organisms in 
Fraction 1 

Number of 
Organisms in 

Fraction 2 

Number of 
Organisms in 

Fraction 3 

Number of 
Organisms in 

Fraction 4 

Number of 
Organisms in 

Fraction 5 

Number of 
Organisms in 

Fraction 6 

Number of 
Organisms in 

Fraction 7 

Number of 
Organisms in 

Fraction 8 

Actual 
Density* 

Precision 
% range 

Accuracy 

min max 
PINR-REF2-2 4 21 24 26 26 28 29 29 36 219 0.0 41.7 2.3 31.5 
PINR-REF2-2 4 50 52 55 62 - - - - 219 3.8 19.4 0.5 13.2 
PINR-EXP-2 - 50 57 - - - - - - 107 12.3 - - - 

Notes: 
* whole large organisms excluded in calculations 
min = minimum absolute % error 
max = maximum absolute % error 
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Table C-3: Percent recovery of benthic macroinvertebrates samples from the Rainy River 
Mine Phase 3 EEM. 

Station 
Number of Organisms 

Recovered 
(initial sort) 

Number of Organisms 
Recovered 
(re-sort) 

Percent Recovery 

LVR-Ref-4 104 109 95.40% 

LVR2-REF-3 63 69 91.30% 

PINR-Exp-5 80 82 97.60% 

Average % Recovery 94.80% 
 

Table C-4: Sample fractions sorted for the benthic macroinvertebrates from the Rainy 
River Mine Phase 3 EEM. 

Station 
Fraction Sorted 

(500 um) 
Station 

Fraction Sorted 
(500 um) 

Station 
Fraction Sorted 

(500 um) 

PINR-REF2-1 1/4 PINR-EXP2-1 1/16 LVR2-REF-1 1/4 
PINR-REF2-2 Wholea, b PINR-EXP2-2 1/4 LVR2-REF-2 1/4 

PINR-REF2-3 1/4 PINR-EXP2-3 1/2 LVR2-REF-3 1/4 
PINR-REF2-4 1/16 PINR-EXP2-4 1/8 LVR2-REF-4 1/8 
PINR-REF2-5 1/4 PINR-EXP2-5 1/4 LVR2-REF-5 1/8 
PINR-EXP-1 1/4 LVR-REF-1 1/8 STUC-REF-1 1/32 
PINR-EXP-2 1/4c LVR-REF-2 1/8 STUC-REF-2 1/16 
PINR-EXP-3 1/32 LVR-REF-3 1/8 STUC-REF-3 1/16 

PINR-EXP-4 1/16 LVR-REF-4 1/16 STUC-REF-4 1/16 

PINR-EXP-5 1/8 LVR-REF-5 1/16 STUC-REF-5 1/8 
Notes: 

a eight eighths sorted for subsampling error calculations. 
b four quarters sorted for subsampling error calculations. 
c two eighths sorted for subsampling error calculations. 

 
QA/QC Notes: 

Pupae were not counted toward total number of taxa unless they were the sole representative of their taxa group. 

Immatures were not counted toward total number of taxa unless they were the sole representative of their taxa 
group. 

The exceptions to this rule are immature Tubificidae with and without hairs.  Immature oligocheates are counted as 
taxa as the probability of the immature being a unique taxa is high. 

Indeterminates are unique taxa that could not be identified further for whatever reason, e.g.,  (small, damaged). 

Reported fractions averaged 4 hours to sort due to high quantities of organic matter.  
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ZEAS has shown that subsampling precision and accuracy are density dependent (Zaranko and Keene 2005). 
Specifically, small absolute differences between subsampled fractions become increasingly large, when expressed as a 
percentage of total organisms, as organism densities decline. Therefore, the probability of meeting precision and 
accuracy criteria is reduced in samples with low organism densities (i.e., <150 organisms/subsample). 

Zaranko, D.T. and J. Keene.  2005.  Are the costs to meet environmental effects monitoring (EEM) benthic sample 
precision and accuracy criteria justified?  In Dixon, D.G., S. Munro and A.J. Niimi (eds).  Proceedings of the 32nd Annual 
Aquatic Toxicity Workshop:  October 3 to 5, 2005, Waterloo, Ontario.  Can. Tech. Rep. Fish. Aquat. Sci: 2617.  120p. 

Densities expressed per sampled area. 
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Appendix D FISH SURVEY 

Table D-1: Raw counts for fish species (minnow traps) for the Rainy River Mine Phase 3 

EEM 
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Site Code GearID Northing Easting
Depth 

(m)
Set Date Set Time Lift Date Lift Time

Effort (# 
of traps)

Hours
Total 
Effort

Notes
Blackside 

Darter
Brassy 

Minnow
Brook 

Stickleback
Brown 

Bullhead
Central 

Mudminnow
Common 

Shiner
Creek 
Chub

Fathead 
Minnow

Finescale 
Dace

Golden 
Shiner

Johnny 
Darter

Northern 
Pike

Northern 
Redbelly 

Dace

Pearl 
Dace

Rock 
Bass

White 
Sucker

LVR LVRMT1 48.66557 -93.67031 0.5 2023-05-01 15:55 2023-05-02 10:00 2 18.1 36.2 NA 0 123 227 0 4 8 14 22 0 0 0 0 23 4 0 1

LVR LVRMT1 48.66557 -93.67031 0.75 2023-05-02 11:00 2023-05-03 07:50 2 20.8 41.7 NA 0 225 501 0 2 1 16 16 0 0 0 0 82 6 0 1

LVR LVRMT1 48.66557 -93.67031 0.3 2023-05-04 11:35 2023-05-05 10:30 3 22.9 68.8
proportionalize based 
on previous 2 days of 

LVRMT1 catches
0 126 263 0 21 3 11 14 0 0 0 0 38 4 0 1

LVR LVRMT1 48.66557 -93.67031 0.3 2023-05-05 10:45 2023-05-06 07:45 3 21.0 63.0
proportionalized the 

last 57 counts
0 19 30 0 23 0 11 0 0 4 0 0 15 0 0 0

LVR LVRMT1 48.66557 -93.67031 0.3 2023-05-06 08:00 2023-05-07 07:50 3 23.8 71.5 NA 0 0 29 0 24 0 0 0 0 1 0 0 15 0 0 0

LVR LVRMT2 48.66541 -93.67061 0.5 2023-05-02 11:00 2023-05-03 08:40 5 21.7 108.3 NA 0 418 570 0 4 8 102 18 0 1 0 0 78 39 0 10

LVR LVRMT2 48.66541 -93.67061 0.75 2023-05-03 10:30 2023-05-04 09:10 2 22.7 45.3
proporationalized 
based on previous 

LVRMT2 counts
0 116 160 0 0 2 28 5 0 1 0 0 22 11 0 3

LVR LVRMT3 48.66517 -93.67103 0.3 2023-05-03 10:40 2023-05-04 09:15 1 22.6 22.6
proporationalized 
based on previous 

LVRMT2 counts
0 125 171 0 0 2 31 5 0 1 0 0 24 12 0 3

LVR LVRMT4 48.66520 -93.67101 0.5 2023-05-03 10:40 2023-05-04 10:50 1 24.2 24.2
proporationalized 
based on previous 

LVRMT2 counts
0 119 163 0 0 2 29 5 0 1 0 0 22 11 0 3

LVR LVRMT5 48.66535 -93.67053 0.75 2023-05-03 10:50 2023-05-04 11:00 4 24.2 96.7
proporationalized 
based on previous 

LVRMT2 counts
0 470 641 0 3 9 115 20 0 1 0 0 88 44 0 11

LVR LVRMT5 48.66535 -93.67053 0.5 2023-05-04 11:30 2023-05-05 09:45 3 22.3 66.8
proporationalized 
based on previous 

LVRMT2 counts
0 424 579 0 2 8 103 18 0 1 0 0 79 40 0 10

LVR LVRMT5 48.66535 -93.67053 0.3 2023-05-05 10:00 2023-05-06 08:00 3 22.0 66.0
proporationalized 
based on previous 

LVRMT2 counts
0 23 32 0 8 1 6 1 0 0 0 0 4 2 0 1

LVR2 LVR2MT1 48.61954 -93.63026 0.75 2023-05-01 16:45 2023-05-02 11:15 2 18.5 37.0 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT1 48.61954 -93.63026 0.5 2023-05-02 11:15 2023-05-03 11:45 1 24.5 24.5 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT2 48.61957 -93.63029 0.5 2023-05-02 11:15 2023-05-03 11:50 1 24.6 24.6 NA 0 0 4 1 0 0 0 0 0 0 0 1 0 0 0 0

LVR2 LVR2MT3 48.61981 -93.63114 0.5 2023-05-02 11:20 2023-05-03 11:35 1 24.3 24.3 NA 0 0 7 0 1 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT4 48.61967 -93.63060 0.5 2023-05-02 11:25 2023-05-03 11:40 1 24.3 24.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT5 48.61936 -93.63023 0.5 2023-05-02 11:30 2023-05-03 11:45 1 24.3 24.3 NA 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT6 48.61928 -93.63011 0.5 2023-05-02 11:45 2023-05-03 11:45 2 24.0 48.0 NA 0 0 15 0 2 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT6 48.61928 -93.63011 0.5 2023-05-03 11:55 2023-05-04 12:00 2 24.1 48.2 NA 0 1 155 0 1 0 1 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT6 48.61928 -93.63011 0.5 2023-05-04 13:15 2023-05-05 11:00 5 21.8 108.8 NA 0 5 233 0 0 0 1 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT6 48.61928 -93.63011 0.5 2023-05-05 11:05 2023-05-06 08:30 5 21.4 107.1 NA 0 3 34 0 0 0 1 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT7 48.61919 -93.62919 0.5 2023-05-03 12:00 2023-05-04 12:15 1 24.3 24.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT8 48.61919 -93.62943 0.5 2023-05-03 12:00 2023-05-04 12:00 1 24.0 24.0 NA 0 0 22 0 0 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT9 48.61913 -93.62938 0.5 2023-05-03 12:05 2023-05-04 12:05 1 24.0 24.0 NA 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT10 48.61896 -93.62923 0.5 2023-05-03 12:10 2023-05-04 12:10 1 24.0 24.0 NA 0 10 79 0 0 0 0 0 0 0 0 0 2 0 0 0

LVR2 LVR2MT11 48.61995 -93.63014 0.3 2023-05-04 13:20 2023-05-05 11:30 3 22.2 66.5 NA 0 0 47 0 2 0 1 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT11 48.61995 -93.63014 0.3 2023-05-05 11:45 2023-05-06 08:40 3 20.9 62.8 NA 0 0 26 0 2 0 0 0 0 0 0 1 1 0 0 0

LVR2 LVR2MT12 48.61864 -93.62952 0.3 2023-05-06 09:15 2023-05-07 08:15 3 23.0 69.0 NA 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT13 48.62024 -93.63245 0.5 2023-05-06 09:40 2023-05-07 09:20 1 23.7 23.7 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT14 48.62102 -93.63313 0.5 2023-05-06 09:45 2023-05-07 09:20 1 23.6 23.6 NA 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT15 48.62128 -93.63377 0.5 2023-05-06 09:50 2023-05-07 09:25 3 23.6 70.8 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT16 48.62035 -93.63238 0.5 2023-05-06 10:00 2023-05-07 09:10 1 23.2 23.2 NA 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT17 48.61981 -93.63208 0.5 2023-05-06 10:05 2023-05-07 09:10 2 23.1 46.2 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT18 48.62186 -93.63452 0.5 2023-05-07 09:40 2023-05-08 08:45 2 23.1 46.2 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT19 48.62170 -93.63532 0.5 2023-05-07 09:45 2023-05-08 08:50 2 23.1 46.2 NA 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT20 48.61952 -93.63001 0.5 2023-05-07 10:25 2023-05-08 09:15 2 22.8 45.7 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT5 48.61936 -93.63023 0.5 2023-05-07 10:15 2023-05-08 09:05 2 22.8 45.7 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LVR2 LVR2MT1 48.61954 -93.63026 0.5 2023-05-07 10:20 2023-05-08 09:10 2 22.8 45.7 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

STUC STCMT1 48.72122 -93.96077 0.5 2023-05-01 18:00 2023-05-02 13:45 1 19.8 19.8 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

STUC STCMT1 48.72122 -93.96077 0.5 2023-05-02 13:45 2023-05-03 13:50 2 24.1 48.2 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

STUC STCMT1 48.72122 -93.96077 0.5 2023-05-03 13:50 2023-05-05 07:30 2 41.7 83.3 NA 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0

STUC STCMT1 48.72122 -93.96077 0.5 2023-05-05 07:35 2023-05-06 11:00 2 27.4 54.8 NA 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0

STUC STCMT1 48.72122 -93.96077 0.5 2023-05-06 12:20 2023-05-07 11:25 2 23.1 46.2 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

STUC STCMT1 48.72122 -93.96077 0.5 2023-05-07 11:30 2023-05-08 12:00 2 24.5 49.0 NA 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0

STUC STCMT2 48.72131 -93.95937 0.6 2023-05-02 14:05 2023-05-03 14:30 2 24.4 48.8 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

STUC STCMT3 48.72139 -93.95950 0.5 2023-05-02 14:10 2023-05-03 14:25 1 24.3 24.3 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

STUC STCMT4 48.72128 -93.95972 0.75 2023-05-02 14:15 2023-05-03 14:20 2 24.1 48.2 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

STUC STCMT5 48.72134 -93.95976 0.75 2023-05-02 14:20 2023-05-03 14:15 2 23.9 47.8 NA 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0

STUC STCMT5 48.72134 -93.95976 0.75 2023-05-03 14:15 2023-05-05 08:30 2 42.3 84.5 NA 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0

STUC STCMT5 48.72134 -93.95976 0.75 2023-05-05 08:35 2023-05-06 11:25 2 26.8 53.7 NA 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0
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STUC STCMT5 48.72134 -93.95976 0.75 2023-05-06 11:30 2023-05-07 11:30 2 24.0 48.0
RELEASED 1 MALE 

CMM
0 0 0 0 2 0 0 0 0 0 0 1 0 0 0 0

STUC STCMT5 48.72134 -93.95976 0.75 2023-05-07 11:30 2023-05-08 11:40 2 24.2 48.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT6 48.72123 -93.96039 0.75 2023-05-02 14:25 2023-05-03 14:10 1 23.8 23.8 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT7 48.72193 -93.95751 0.75 2023-05-03 14:40 2023-05-05 07:55 3 41.3 123.8 NA 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT7 48.72193 -93.95751 0.75 2023-05-05 08:00 2023-05-06 12:05 3 28.1 84.3 NA 0 0 0 1 3 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT8 48.72177 -93.95798 0.5 2023-05-03 14:50 2023-05-05 08:05 2 41.3 82.5 NA 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT8 48.72177 -93.95798 0.5 2023-05-05 08:10 2023-05-06 11:55 2 27.8 55.5 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT8 48.72177 -93.95798 0.5 2023-05-06 12:00 2023-05-07 11:55 2 23.9 47.8 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT9 48.72167 -93.95855 0.75 2023-05-03 14:55 2023-05-05 08:10 2 41.3 82.5 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT10 48.72167 -93.95900 0.75 2023-05-03 14:55 2023-05-05 08:15 2 41.3 82.7 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT11 48.72188 -93.95958 0.5 2023-05-03 15:05 2023-05-05 08:20 2 41.3 82.5 NA 0 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT11 48.72188 -93.95958 0.5 2023-05-05 08:25 2023-05-06 11:40 6 27.3 163.5 NA 0 0 1 0 18 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT11 48.72188 -93.95958 0.5 2023-05-06 11:45 2023-05-07 11:45 4 24.0 96.0 NA 0 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT11 48.72188 -93.95958 0.5 2023-05-07 11:50 2023-05-08 12:30 4 24.7 98.7 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT12 48.72051 -93.96090 1.25 2023-05-05 08:40 2023-05-06 11:15 1 26.6 26.6 TARGETING BSBs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT13 48.72183 -93.95741 0.5 2023-05-06 12:05 2023-05-07 12:00 2 23.9 47.8 1 CMM RELEASED 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT13 48.72183 -93.95741 0.5 2023-05-07 12:05 2023-05-08 12:20 2 24.3 48.5 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT14 48.72230 -93.95729 0.3 2023-05-06 12:10 2023-05-07 12:10 3 24.0 72.0 NA 0 0 0 0 2 0 0 0 0 0 0 1 0 0 0 0
STUC STCMT14 48.72230 -93.95729 0.3 2023-05-07 12:10 2023-05-08 12:15 3 24.1 72.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT15 48.72138 -93.95929 1 2023-05-06 12:15 2023-05-07 12:15 2 24.0 48.0 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT16 48.72247 -93.95715 0.5 2023-05-07 12:20 2023-05-08 12:10 4 23.8 95.3 NA 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0
STUC STCMT17 48.72151 -93.96023 0.5 2023-05-07 12:30 2023-05-08 12:35 2 24.1 48.2 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT1 48.82963 -94.06465 0.75 2023-05-04 16:30 2023-05-05 16:45 1 24.3 24.3 NA 0 3 2 0 1 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT1 48.82963 -94.06465 0.75 2023-05-05 17:15 2023-05-06 13:25 3 20.2 60.5 NA 0 2 2 10 5 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT1 48.82963 -94.06465 0.75 2023-05-06 13:45 2023-05-07 15:35 3 25.8 77.5 NA 0 15 3 0 1 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT1 48.82963 -94.06465 0.75 2023-05-07 15:35 2023-05-08 14:30 5 22.9 114.6 NA 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT2 48.82963 -94.06465 0.5 2023-05-04 16:30 2023-05-05 16:50 1 24.3 24.3 NA 0 55 6 0 1 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT2 48.82963 -94.06465 0.5 2023-05-05 16:55 2023-05-06 13:25 1 20.5 20.5 NA 0 12 1 0 1 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT2 48.82963 -94.06465 0.5 2023-05-06 13:45 2023-05-07 15:15 3 25.5 76.5 NA 0 2 2 3 0 1 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT2 48.82963 -94.06465 0.5 2023-05-07 15:30 2023-05-08 14:35 2 23.1 46.2 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT3 48.82954 -94.06482 0.5 2023-05-04 16:30 2023-05-05 16:55 1 24.4 24.4 NA 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT3 48.82954 -94.06482 0.5 2023-05-05 17:10 2023-05-06 13:30 1 20.3 20.3 NA 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT4 48.82951 -94.06488 0.75 2023-05-04 16:30 2023-05-05 18:40 1 26.2 26.2 NA 0 4 4 0 2 0 1 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT4 48.82951 -94.06488 0.75 2023-05-05 17:10 2023-05-06 13:30 1 20.3 20.3 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT5 48.82946 -94.06494 0.75 2023-05-04 16:35 2023-05-05 17:05 1 24.5 24.5 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT6 48.82932 -94.06498 0.75 2023-05-04 16:40 2023-05-05 17:10 1 24.5 24.5 NA 0 1 4 0 1 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT7 48.82921 -94.06498 0.75 2023-05-04 16:40 2023-05-05 17:15 1 24.6 24.6 NA 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT7 48.82921 -94.06498 0.75 2023-05-05 17:30 2023-05-06 13:30 1 20.0 20.0 NA 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT8 48.82911 -94.06501 0.5 2023-05-04 16:40 2023-05-05 17:20 1 24.7 24.7 NA 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT9 48.82905 -94.06509 0.75 2023-05-04 16:40 2023-05-05 17:20 1 24.7 24.7 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT10 48.82906 94.06523 0.5 2023-05-05 17:25 2023-05-06 13:35 2 20.2 40.3 NA 0 1 2 19 1 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT10 48.82906 94.06523 0.5 2023-05-06 13:40 2023-05-07 14:50 2 25.2 50.3 NA 0 0 5 20 0 0 0 0 0 0 0 1 0 0 0 0
PINR-EXP PINEXPMT10 48.82906 94.06523 0.5 2023-05-07 14:55 2023-05-08 15:00 2 24.1 48.2 NA 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT11 48.82956 -94.06433 0.5 2023-05-07 13:35 2023-05-08 14:15 3 24.7 74.0 NA 0 5 27 2 4 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT11 48.82956 -94.06433 0.5 2023-05-08 14:15 2023-05-09 12:30 8 22.3 178.0 NA 0 1 22 9 17 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT12 48.82895 -94.06599 0.5 2023-05-08 14:50 2023-05-09 12:10 5 21.3 106.7 NA 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT13 48.82882 -94.06586 0.5 2023-05-08 14:55 2023-05-09 12:15 3 21.3 64.0 NA 0 0 7 4 11 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT14 48.82891 -94.06561 0.5 2023-05-08 15:00 2023-05-09 12:20 2 21.3 42.7 NA 0 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP PINEXPMT15 48.82901 -94.06535 0.5 2023-05-08 15:00 2023-05-09 12:25 2 21.4 42.8 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT1 48.81181 -94.15078 0.5 2023-05-02 10:45 2023-05-03 08:40 1 21.9 21.9 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT2 48.81187 -94.15100 1 2023-05-02 10:50 2023-05-03 08:40 1 21.8 21.8 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT3 48.81200 -94.15095 1 2023-05-02 10:50 2023-05-03 08:45 1 21.9 21.9 NA 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT4 48.81237 -94.15133 0.5 2023-05-02 10:55 2023-05-03 09:10 1 22.3 22.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT5 48.81237 -94.15133 0.25 2023-05-02 11:00 2023-05-03 09:10 1 22.2 22.2 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT6 48.81237 -94.15133 0.25 2023-05-02 11:00 2023-05-03 09:10 1 22.2 22.2 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT7 48.81261 -94.15131 0.5 2023-05-02 11:05 2023-05-03 09:15 1 22.2 22.2 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT8 48.81295 -94.15106 1 2023-05-02 11:10 2023-05-03 09:20 1 22.2 22.2 NA 0 0 4 0 1 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT9 48.81295 -94.15106 0.75 2023-05-02 11:10 2023-05-03 09:20 1 22.2 22.2 NA 0 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT10 48.81295 -94.15106 0.75 2023-05-02 11:15 2023-05-03 09:20 1 22.1 22.1 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT10 48.81295 -94.15106 0.5 2023-05-03 09:25 2023-05-04 08:40 1 23.3 23.3 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT11 48.81295 -94.15106 0.5 2023-05-03 09:25 2023-05-04 08:40 1 23.3 23.3 NA 0 1 8 0 9 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT12 48.81295 -94.15106 1 2023-05-03 09:30 2023-05-04 08:50 1 23.3 23.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT13 48.81336 -94.15025 0.75 2023-05-03 09:35 2023-05-04 09:00 1 23.4 23.4 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT14 48.81336 -94.15025 1 2023-05-03 09:35 2023-05-04 09:00 1 23.4 23.4 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
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PINR-REF2 PINRREFMT15 48.81336 -94.15025 1 2023-05-03 09:40 2023-05-04 09:00 1 23.3 23.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT16 48.81348 -94.14994 1.5 2023-05-03 09:45 2023-05-04 09:00 1 23.3 23.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT17 48.81348 -94.14994 1 2023-05-03 09:45 2023-05-04 09:00 1 23.3 23.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT18 48.81355 -94.14958 0.5 2023-05-03 09:50 2023-05-04 09:10 1 23.3 23.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT19 48.81355 -94.14958 0.75 2023-05-03 09:50 2023-05-04 09:10 1 23.3 23.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT20 48.81272 -94.15116 0.5 2023-05-04 08:35 2023-05-05 09:40 1 25.1 25.1 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT21 48.81272 -94.15116 1 2023-05-04 08:40 2023-05-05 09:40 1 25.0 25.0 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT22 48.81272 -94.15116 0.75 2023-05-04 08:40 2023-05-05 09:30 1 24.8 24.8 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT23 48.81272 -94.15116 0.5 2023-05-04 08:40 2023-05-05 09:30 1 24.8 24.8 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT24 48.81272 -94.15116 0.5 2023-05-04 08:50 2023-05-05 09:30 1 24.7 24.7 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT25 48.81357 -94.14949 1 2023-05-04 08:55 2023-05-05 09:25 1 24.5 24.5 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT26 48.81357 -94.14949 0.75 2023-05-04 09:00 2023-05-05 09:25 1 24.4 24.4 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT27 48.81357 -94.14949 0.5 2023-05-04 09:00 2023-05-05 09:20 1 24.3 24.3 NA 0 16 34 0 17 0 3 0 0 0 0 0 2 0 0 0
PINR-REF2 PINRREFMT28 48.81357 -94.14949 1 2023-05-04 09:05 2023-05-05 09:15 1 24.2 24.2 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT29 48.81357 -94.14949 0.5 2023-05-04 09:10 2023-05-05 09:10 1 24.0 24.0 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT30 48.81357 -94.14949 1 2023-05-04 09:15 2023-05-05 09:10 1 23.9 23.9 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT31 48.81357 -94.14949 0.5 2023-05-04 09:15 2023-05-05 09:10 1 23.9 23.9 NA 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT32 48.81357 -94.14949 0.25 2023-05-04 09:20 2023-05-05 09:05 1 23.8 23.8 NA 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT33 48.81357 -94.14949 0.25 2023-05-04 09:20 2023-05-05 09:05 1 23.8 23.8 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT34 48.81357 -94.14949 1 2023-05-04 09:25 2023-05-05 09:00 1 23.6 23.6 NA 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT35 48.81291 -94.14847 0.5 2023-05-04 09:25 2023-05-05 08:50 1 23.4 23.4 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT36 48.81291 -94.14847 0.75 2023-05-04 09:30 2023-05-05 08:50 1 23.3 23.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT37 48.81291 -94.14847 0.5 2023-05-04 09:30 2023-05-05 08:45 1 23.3 23.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT38 48.81291 -94.14847 1 2023-05-04 09:35 2023-05-05 08:45 1 23.2 23.2 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PINR-REF2 PINRREFMT39 48.81291 -94.14847 1 2023-05-04 09:35 2023-05-05 08:45 1 23.2 23.2 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-REF2 PINRREFMT40 48.81295 -94.15106 NA 2023-05-05 10:20 2023-05-06 08:00 1 21.7 21.7
co-ordinates are just 
centre of the area not 
each trap- used pt 185

0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

PINR-REF2 PINRREFMT41 48.81295 -94.15106 NA 2023-05-05 10:25 2023-05-06 08:05 4 21.7 86.7 NA 0 68 23 0 12 0 8 0 0 0 0 0 3 3 0 1

PINR-REF2 PINRREFMT42 48.81295 -94.15106 NA 2023-05-05 10:30 2023-05-06 08:25 2 21.9 43.8 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-REF2 PINRREFMT43 48.81295 -94.15106 NA 2023-05-05 10:35 2023-05-06 08:35 1 22.0 22.0 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-REF2 PINRREFMT44 48.81295 -94.15106 NA 2023-05-05 10:40 2023-05-06 08:40 4 22.0 88.0 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

PINR-REF2 PINRREFMT45 48.81295 -94.15106 NA 2023-05-05 10:45 2023-05-06 08:55 2 22.2 44.3 NA 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-REF2 PINRREFMT46 48.81295 -94.15106 NA 2023-05-05 10:55 2023-05-06 09:00 3 22.1 66.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-REF2 PINRREFMT47 48.81295 -94.15106 NA 2023-05-06 08:15 2023-05-07 08:45 3 24.5 73.5 NA 0 33 8 0 2 0 2 2 0 0 0 0 1 2 0 2

PINR-REF2 PINRREFMT48 48.81295 -94.15106 NA 2023-05-06 08:35 2023-05-07 08:30 1 23.9 23.9 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-REF2 PINRREFMT49 48.81295 -94.15106 NA 2023-05-06 08:40 2023-05-07 08:30 1 23.8 23.8 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-REF2 PINRREFMT50 48.81295 -94.15106 NA 2023-05-06 08:50 2023-05-07 08:30 2 23.7 47.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-REF2 PINRREFMT51 48.81295 -94.15106 NA 2023-05-06 08:55 2023-05-07 08:30 1 23.6 23.6 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-REF2 PINRREFMT52 48.81295 -94.15106 NA 2023-05-06 09:20 2023-05-07 08:25 8 23.1 184.7 NA 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

PINR-REF2 PINRREFMT53 48.81295 -94.15106 NA 2023-05-06 09:25 2023-05-07 09:00 1 23.6 23.6 NA 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

PINR-REF2 PINRREFMT54 48.81295 -94.15106 NA 2023-05-08 08:50 2023-05-09 10:15 3 25.4 76.3
fieldbook - hard to 
distinguish set time

0 16 12 1 29 0 1 4 0 0 0 0 0 2 0 0

PINR-EXP2 PINREXP2MT1 48.81136 -94.15002 1 2023-05-02 11:30 2023-05-03 08:45 1 21.3 21.3 NA 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT2 48.81136 -94.15002 1 2023-05-02 11:30 2023-05-03 08:45 1 21.3 21.3 NA 0 2 1 0 4 3 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT3 48.81136 -94.15002 1 2023-05-02 11:30 2023-05-03 08:45 1 21.3 21.3 NA 0 0 8 0 1 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT4 48.81101 -94.15010 0.5 2023-05-02 11:35 2023-05-03 09:55 1 22.3 22.3 NA 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT5 48.81101 -94.15010 0.5 2023-05-02 11:35 2023-05-03 10:00 1 22.4 22.4 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT6 48.81081 -94.15054 0.25 2023-05-02 11:40 2023-05-03 10:05 1 22.4 22.4 NA 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT7 48.81081 -94.15054 0.25 2023-05-02 11:45 2023-05-03 10:05 1 22.3 22.3 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT8 48.81165 -94.15304 0.5 2023-05-02 11:50 2023-05-03 10:15 1 22.4 22.4 NA 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT9 48.81165 -94.15304 0.5 2023-05-02 11:50 2023-05-03 10:15 1 22.4 22.4 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT10 48.81165 -94.15304 0.25 2023-05-02 11:50 2023-05-03 10:15 1 22.4 22.4 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT11 48.81136 -94.15002 1 2023-05-03 09:00 2023-05-04 09:05 1 24.1 24.1 NA 0 0 0 0 0 4 0 0 0 0 0 0 3 0 0 1

PINR-EXP2 PINREXP2MT12 48.81136 -94.15002 1 2023-05-03 09:00 2023-05-04 09:05 1 24.1 24.1 NA 0 0 23 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT13 48.81136 -94.15002 1 2023-05-03 09:00 2023-05-04 09:05 1 24.1 24.1 NA 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT14 48.81082 -94.15103 0.25 2023-05-03 10:10 2023-05-04 10:10 1 24.0 24.0 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT15 48.81082 -94.15103 1 2023-05-03 10:10 2023-05-04 10:10 1 24.0 24.0 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT16 48.81082 -94.15103 0.5 2023-05-03 10:10 2023-05-04 10:10 1 24.0 24.0 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT17 48.81082 -94.15103 0.75 2023-05-03 10:10 2023-05-04 10:10 1 24.0 24.0 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT18 48.81139 -94.15897 0.5 2023-05-03 10:20 2023-05-04 10:35 1 24.3 24.3 NA 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

PINR-EXP2 PINREXP2MT19 48.81139 -94.15897 1 2023-05-03 10:30 2023-05-04 10:40 1 24.2 24.2 NA 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
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Site Code GearID Northing Easting
Depth 

(m)
Set Date Set Time Lift Date Lift Time

Effort (# 
of traps)

Hours
Total 
Effort

Notes
Blackside 

Darter
Brassy 

Minnow
Brook 

Stickleback
Brown 

Bullhead
Central 

Mudminnow
Common 

Shiner
Creek 
Chub

Fathead 
Minnow

Finescale 
Dace

Golden 
Shiner

Johnny 
Darter

Northern 
Pike

Northern 
Redbelly 

Dace

Pearl 
Dace

Rock 
Bass

White 
Sucker

PINR-EXP2 PINREXP2MT20 48.81139 -94.15897 1 2023-05-03 10:30 2023-05-04 10:55 1 24.4 24.4 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT21 48.81110 -94.15135 1 2023-05-04 10:30 2023-05-05 10:30 1 24.0 24.0 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT22 48.81110 -94.15135 0.25 2023-05-04 10:30 2023-05-05 10:30 1 24.0 24.0 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT23 48.81110 -94.15135 0.25 2023-05-04 10:35 2023-05-05 10:30 1 23.9 23.9 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT24 48.81110 -94.15135 0.5 2023-05-04 10:35 2023-05-05 10:35 1 24.0 24.0 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT25 48.81081 -94.15054 0.5 2023-05-04 10:40 2023-05-05 10:40 1 24.0 24.0 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT26 48.81081 -94.15054 1 2023-05-04 10:40 2023-05-05 10:40 1 24.0 24.0 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT27 48.81081 -94.15054 1 2023-05-04 10:50 2023-05-05 10:45 1 23.9 23.9 NA 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT28 48.81139 -94.15897 0.5 2023-05-04 11:10 2023-05-05 08:20 3 21.2 63.5 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT29 48.79791 -94.18465 1 2023-05-04 12:00 2023-05-05 08:30 4 20.5 82.0 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT30 48.79791 -94.18465 1.5 2023-05-04 12:10 2023-05-05 09:00 3 20.8 62.5 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT31 48.81165 -94.15304 NA 2023-05-05 10:30 2023-05-06 09:45 3 23.3 69.8 used pt 192 0 1 3 0 1 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT32 48.81165 -94.15304 NA 2023-05-05 10:30 2023-05-06 10:15 2 23.8 47.5 used pt 192 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT33 48.81165 -94.15304 NA 2023-05-05 10:30 2023-05-06 10:20 1 23.8 23.8 used pt 192 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT34 48.81165 -94.15304 NA 2023-05-05 10:35 2023-05-06 10:21 3 23.8 71.3 used pt 192 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT35 48.81165 -94.15304 NA 2023-05-05 10:40 2023-05-06 10:25 1 23.8 23.8 used pt 192 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT36 48.81139 -94.15897 NA 2023-05-05 10:40 2023-05-06 10:30 1 23.8 23.8 used pt 193 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT37 48.81139 -94.15897 NA 2023-05-05 10:45 2023-05-06 10:50 2 24.1 48.2 used pt 193 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT38 48.81139 -94.15897 NA 2023-05-05 08:20 2023-05-06 11:20 2 27.0 54.0 used pt 193 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT39 48.81139 -94.15897 NA 2023-05-05 08:30 2023-05-06 11:25 3 26.9 80.8 used pt 193 0 0 2 1 3 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT40 48.81139 -94.15897 NA 2023-05-05 09:00 2023-05-06 11:35 1 26.6 26.6 used pt 193 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT41 48.79856 -94.18374 NA 2023-05-06 09:45 2023-05-07 09:30 3 23.8 71.3 used pt 199 0 0 11 0 4 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT42 48.79856 -94.18374 NA 2023-05-06 11:55 2023-05-07 09:40 5 21.8 108.8 used pt 199 0 1 0 0 0 0 0 0 2 0 0 0 0 0 1 0

PINR-EXP2 PINREXP2MT43 48.79856 -94.18374 NA 2023-05-06 10:00 2023-05-07 09:45 2 23.8 47.5 used pt 199 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT44 48.79856 -94.18374 NA 2023-05-06 10:10 2023-05-07 10:00 5 23.8 119.2 used pt 199 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT45 48.79856 -94.18374 NA 2023-05-06 10:20 2023-05-07 10:10 1 23.8 23.8 used pt 199 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT46 48.79856 -94.18374 NA 2023-05-06 10:25 2023-05-07 10:15 1 23.8 23.8 used pt 199 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT47 48.79926 -94.18243 NA 2023-05-07 08:40 2023-05-08 08:25 3 23.8 71.3 used pt 200 from CF 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT48 48.79926 -94.18243 NA 2023-05-07 08:55 2023-05-08 08:40 5 23.8 118.8 used pt 200 from CF 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

PINR-EXP2 PINREXP2MT49 48.79926 -94.18243 NA 2023-05-07 08:50 2023-05-08 08:45 6 23.9 143.5 used pt 200 from CF 0 0 3 0 0 0 0 0 0 0 1 0 0 0 0 0

PINR-EXP2 PINREXP2MT50 48.79822 -94.18522 NA 2023-05-07 09:40 2023-05-08 09:10 3 23.5 70.5 used pt 201 from CF 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT51 48.79822 -94.18522 NA 2023-05-07 10:00 2023-05-08 09:30 8 23.5 188.0 used pt 201 from CF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PINR-EXP2 PINREXP2MT52 48.79886 -94.18273 NA 2023-05-07 10:20 2023-05-08 09:40 3 23.3 70.0 used pt 202 from CF 0 7 7 0 11 0 0 3 0 0 0 0 3 0 0 2

PINR-EXP2 PINREXP2MT53 48.81136 -94.15002 NA 2023-05-08 09:45 2023-05-09 09:45 6 24.0 144.0 NA 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0
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Table D-2: Raw counts for fish species (electrofishing) for the Rainy River Mine Phase 3 

EEM   
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SiteCode GearID Northing Easting Date Seconds
Temperature 

(°C)
Sampling Area 

Dimensions
Sampling Area 

(m2)
Blackside 

Darter
Brassy 

Minnow
Brook 

Stickleback
Brown 

Bullhead
Central 

Mudminnow
Common 

Shiner
Creek 
Chub

Fathead 
Minnow

Finescale 
Dace

Golden 
Shiner

Johnny 
Darter

Northern 
Pike

Northern 
Redbelly Dace

Pearl 
Dace

Rock 
Bass

White 
Sucker

LVR LVREF1 48.66557 -93.67031 2023-05-04 1431 11 15x5, 15x3 120 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
LVR2 LVR2EF1 48.61956 -93.63029 2023-05-04 200 10.5 15x3 45 0 0 3 0 2 0 0 0 0 0 0 1 0 0 0 0
PINR-EXP PINEXPEF1 48.82905 -94.06509 2023-05-07 1418 11 100x3 300 0 0 1 0 10 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP2 PINREXP2EF1 48.81165 -94.15304 2023-05-06 834 9 100x2 200 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0
PINR-EXP2 PINREXP2EF2 48.81165 -94.15304 2023-05-06 746 9 100x2 200 0 0 0 0 2 5 2 0 0 0 0 0 0 0 0 4
PINR-EXP2 PINREXP2EF3 48.81165 -94.15304 2023-05-06 1021 9 100x2 200 0 0 0 0 6 0 1 0 0 0 0 0 0 0 0 2
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Table D-3: Raw counts for fish species (seine) for the Rainy River Mine Phase 3 EEM 
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SiteCode GearID Northing Easting Date
Sampling Area 

(m2)
Blackside 

Darter
Brassy 

Minnow
Brook Stickleback

Brown 
Bullhead

Central 
Mudminnow

Common 
Shiner

Creek 
Chub

Fathead 
Minnow

Finescale Dace
Golden 
Shiner

Johnny 
Darter

Northern Pike
Northern 

Redbelly Dace
Pearl 
Dace

Rock 
Bass

White 
Sucker

PINR-EXP2 PINREXP2S1 48.81165 -94.15304 2023-05-05 225 0 20 0 0 2 182 56 16 0 0 0 0 0 3 0 1



 

PHASE 3 INTERPRETIVE REPORT FOR THE RAINY RIVER MINE 

Appendices 

 

 

 

Ref. 22-3093 

17 MARCH 2024 
D.10 

Table D-4: Raw fish meristics for the Rainy River Mine Phase 3 EEM 

Fish ID Sex 
Total Length 

(cm) 

Age 

(years) 

Body Weight 

(g) 

Liver Weight 

(g) 

Gonad Weight 

(g) 
Total Fecundity 

Mean Egg Weight 

(g) 
Abnormalities Comments 

PINR-EXP2-CMM-1 M 4.9 1 1.224 0.019 0.01     

PINR-EXP2-CMM-2 M 6.9 1 2.796 0.042 0.058     

PINR-EXP2-CMM-3 M 7.6 1 4.128 0.109 0.102     

PINR-EXP2-CMM-4 M 8 2 4.988 0.106 0.084     

PINR-EXP2-CMM-5 M 9.2 2 8.52 0.161 0.302     

PINR-EXP2-CMM-6 F 9.1 2 9.079 0.224 1.926 919 0.0021   

PINR-EXP2-CMM-7 F 11.4 2 16.706 0.452 3.187 1948 0.00164   

PINR-EXP2-CMM-8 M 4.7 1 1.154 0.033 0.018     

PINR-EXP2-CMM-9 M 8.4 3 5.19 0.145 0.159     

PINR-EXP2-CMM-10 M 6.7 1 2.697 0.079 0.101     

PINR-EXP2-CMM-11 M 5.6 1 1.818 0.038 0.015     

PINR-EXP2-CMM-12 M 9.1 2 7.323 0.161 0.061     

PINR-EXP2-CMM-13 I 4.9 1 1.312       

PINR-EXP2-CMM-14 I 5.5 1 1.444       

PINR-EXP2-CMM-15 I 4.6 2 1.004       

PINR-EXP2-CMM-16 I 4.8 1 1.103       

PINR-EXP2-CMM-17 I 4.9 2 1.274       

PINR-EXP2-CMM-18 I 4.6 1 1       

PINR-EXP2-CMM-19 I 4.3 1 0.85       

PINR-EXP2-CMM-20 I 4.9 1 1.131       

PINR-EXP2-CMM-21 I 4.4 2 0.864       

PINR-EXP2-CMM-22 I 4.7 1 1.184       

PINR-EXP2-CMM-23 M 4.9 1 1.217 0.026 0.01     

PINR-EXP2-CMM-24 M 7.4 2 3.945 0.075 0.112     

PINR-EXP2-CMM-25 M 6.2 1 2.619 0.065 0.062     

PINR-EXP2-CMM-26 M 7.5 2 3.94 0.074 0.162     

PINR-EXP2-CMM-27 F 7.9 2 4.901 0.167 0.787 600 0.00131   

PINR-EXP2-CMM-28 I 4.8 1 1.113       

PINR-EXP2-CMM-29 M 5 1 1.352 0.02 0.016     

PINR-EXP2 - BSB-1 F 5.3 1 1.14 0.048 0.044 770 0.00006   

PINR-EXP2 - BSB-2 M 4.6 1 0.947 0.029 0.004     

PINR-EXP2 - BSB-3 M 4.8 1 0.834 0.034 0.005     

PINR-EXP2 - BSB-4 M 4.5 1 0.787 0.038 0.005     

PINR-EXP2 - BSB-5 M 5.4 1 1.444 0.057 0.005     

PINR-EXP2 - BSB-6 F 4.7 1 1.015 0.074 0.053 628 0.00008   

PINR-EXP2 - BSB-7 M 5.3 1 1.346 0.073 0.005   Nematodes  

PINR-EXP2 - BSB-8 M 5.1 1 1.203 0.043 0.006     

PINR-EXP2 - BSB-9 M 5.1 1 1.15 0.05 0.007     
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Fish ID Sex 
Total Length 

(cm) 

Age 

(years) 

Body Weight 

(g) 

Liver Weight 

(g) 

Gonad Weight 

(g) 
Total Fecundity 

Mean Egg Weight 

(g) 
Abnormalities Comments 

PINR-EXP2 - BSB-10 F 5.5 1 1.338 0.098 0.062 988 0.00006   

PINR-EXP2 - BSB-11 M 5.4 1 1.387 0.047 0.005     

PINR-EXP2 - BSB-12 M 5.8 2 1.745 0.067 0.009   Nematodes  

PINR-EXP2 - BSB-13 F 5.2 2 1.134 0.057 0.07 1048 0.00007   

PINR-EXP2 - BSB-14 M 5.8 1 1.628 0.057 0.012     

PINR-EXP2 - BSB-15 M 5.5 1 1.4 0.047 0.003     

PINR-EXP2 - BSB-16 F 5.2 1 1.12 0.056 0.048 865 0.00006   

PINR-EXP2 - BSB-17 M 5.4 1 1.349 0.068 0.002   Nematodes  

PINR-EXP2 - BSB-18 M 5.4 1 1.198 0.041 0.007     

PINR-EXP2 - BSB-19 F 4.9 1 0.787 0.013 0.027 588 0.00005   

PINR-EXP2 - BSB-20 M 4.9 1 0.868 0.025 0.001     

PINR-EXP2 - BSB-21 M 5.1 1 1.088 0.027 0.004     

PINR-EXP2 - BSB-22 M 4.1 1 0.712 0.016 0.001     

PINR-EXP2 - BSB-23 M 5.9 1 1.838 0.078 0.007     

PINR-EXP2 - BSB-24 M 5.7 1 1.656 0.049 0.009     

PINR-EXP2 - BSB-25 F 4.6 1 0.951 0.049 0.04 674 0.00006   

PINR-EXP2 - BSB-26 M 4.9 1 1.037 0.045 0.005     

PINR-EXP2 - BSB-27 M 4.6 1 1.011 0.036 0.004     

PINR-EXP2 - BSB-28 F 5.3 3 1.386 0.094 0.071 1304 0.00005   

PINR-EXP2 - BSB-29 F 4.8 1 1.13 0.062 0.06 930 0.00006   

PINR-EXP2 - BSB-30 F 5.1 1 1.341 0.076 0.098 918 0.00011   

PINR-EXP2 - BSB-31 F 4.4 1 0.839 0.059 0.037 586 0.00006   

PINR-EXP2 - BSB-32 M 4.7 1 0.988 0.036 0.006     

PINR-EXP2 - BSB-33 F 4.3 1 0.965 0.089 0.192 438 0.00044   

PINR-EXP2 - BSB-34 M 4.4 1 0.931 0.041 0.006     

PINR-EXP2 - BSB-35 M 5.2 1 1.291 0.054 0.008     

PINR-EXP2 - BSB-36 F 5.4 1 1.253 0.072 0.051 1044 0.00005   

PINR-EXP2 - BSB-37 F 4 1 0.631 0.038 0.028 309 0.00009   

PINR-EXP2 - BSB-38 M 4.5 1 0.833 0.024 0.006     

PINR-EXP2 - BSB-39 M 5.4 1 1.365 0.074 0.006     

PINR-EXP2 - BSB-40 F 4.5 1 0.626 0.009 0.028 618 0.00005   

PINR-EXP2 - BSB-41 F 4.5 1 0.617 0.013 0.021 735 0.00003   

PINR-EXP2 - BSB-42 F 4.7 1 0.932 0.058 0.06 800 0.00008   

PINR-EXP2 - BSB-43 F 4.8 1 1.085 0.117 0.125 966 0.00013 Nematodes  

PINR-EXP2 - BSB-44 F 5.4 1 1.336 0.076 0.099 818 0.00012   

PINR-REF1-CMM-1 M 7.7 1 5.127 0.117 0.096     

PINR-REF1-CMM-2 M 8.1 1 5.64 0.122 0.132     

PINR-REF1-CMM-3 M 7 1 3.444 0.087 0.049     

PINR-REF1-CMM-4 M 8.3 2 5.407 0.098 0.132     

PINR-REF1-CMM-5 M 9.6 2 9.101 0.201 0.253     
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17 MARCH 2024 
D.12 

Fish ID Sex 
Total Length 

(cm) 

Age 

(years) 

Body Weight 

(g) 

Liver Weight 

(g) 

Gonad Weight 

(g) 
Total Fecundity 

Mean Egg Weight 

(g) 
Abnormalities Comments 

PINR-REF1-CMM-6 M 8.1 2 5.499 0.09 0.156     

PINR-REF1-CMM-7 M 8.1 1 5.259 0.106 0.132     

PINR-REF1-CMM-8 M 9.8 3 10.28 0.347 0.395     

PINR-REF1-CMM-9 M 9.4 3 8.888 0.177 0.255     

PINR-REF1-CMM-10 M 5.2 2 1.56 0.022 0.021     

PINR-REF1-CMM-11 F 7.1 1 3.411 0.122 0.214 241 0.00089   

PINR-REF1-CMM-12 M 8.5 1 6.934 0.167 0.197     

PINR-REF1-CMM-13 M 8.5 1 6.366 0.173 0.165     

PINR-REF1-CMM-14 F 11.1 3 14.699 0.43 2.829 1912 0.00148   

PINR-REF1-CMM-15 M 9.5 2 8.686 0.184 0.295     

PINR-REF1-CMM-16 M 9.3 2 8.108 0.195 0.151     

PINR-REF1-CMM-17 M 8.6 2 6.7 0.103 0.159     

PINR-REF1-CMM-18 M 9.1 2 7.578 0.091 0.211     

PINR-REF1-CMM-19 M 8.8 2 6.375 0.153 0.151     

PINR-REF1-CMM-20 F 11.4 2 14.937 0.509 2.504 1749 0.00143 Nematodes  

PINR-REF1-CMM-21 M 7.4 2 4.228 0.085 0.083     

PINR-REF1-CMM-22 M 10 2 10.075 0.176 0.219     

PINR-REF1-CMM-23 M 8.8 3 6.525 0.153 0.154     

PINR-REF1-CMM-24 F 10.5 2 11.569 0.257 1.937 1243 0.00156   

PINR-REF1-CMM-25 I 4.5 1 0.911       

PINR-REF1-CMM-26 M 5.4 2 1.564 0.023 0.013     

PINR-REF1-CMM-27 M 7 1 3.371 0.057 0.105     

PINR-REF1-CMM-28 M 5.5 1 1.328 0.031 0.022     

PINR-REF1-CMM-29 M 7.1 1 3.469 0.066 0.089     

PINR-REF1-CMM-30 I 5.2 2 1.225       

PINR-REF1-CMM-31 M 6.9 1 2.884 0.05 0.066     

PINR-REF1-CMM-32 I 4.9 1 1.072       

PINR-REF1-CMM-33 M 10.6 3 12.693 0.184 0.344     

PINR-REF1-CMM-34 M 8.7 2 7.254 0.171 0.181     

PINR-REF1-CMM-35 M 9.5 2 9.269 0.118 0.392   Liver cyst  

PINR-REF1-CMM-36 I 6.4 1 2.447       

PINR-REF1-CMM-37 I 4.7 2 0.982       

PINR-REF1-CMM-38 F 8.7 2 5.896 0.227 0.73 621 0.00118   

PINR-REF1-CMM-39 F 9.7 1 9.537 0.181 2.021 1307 0.00155   

PINR-REF1-CMM-40 F 12.3 2 21.536 0.694 3.81 1544 0.00247   

PINR-REF1-CMM-41 F 7.8 2 4.506 0.097 0.642 370 0.00174   

PINR-REF1-CMM-42 F 9.8 1 10.181 0.302 2.018 1241 0.00163   

PINR-REF1-CMM-43 F 8.9 1 7.803 0.224 1.287 973 0.00132   

PINR-REF1-CMM-44 F 8.1 1 5.585 0.146 0.822 419 0.00196   

PINR-REF1-CMM-45 F 8.4 1 5.374 0.131 0.795 581 0.00137   
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Ref. 22-3093 

17 MARCH 2024 
D.13 

Fish ID Sex 
Total Length 

(cm) 

Age 

(years) 

Body Weight 

(g) 

Liver Weight 

(g) 

Gonad Weight 

(g) 
Total Fecundity 

Mean Egg Weight 

(g) 
Abnormalities Comments 

PINR-REF1-BSB-1 M 5.2 1 1.071 0.034 0.006     

PINR-REF1-BSB-2 F 5.1 1 1.121 0.06 0.047 1004 0.00005   

PINR-REF1-BSB-3 M 5.1 1 1.44 0.05 0.004     

PINR-REF1-BSB-4 M 5.9 1 1.807 0.065 0.009     

PINR-REF1-BSB-5 M 5.8 1 1.592 0.053 0.008     

PINR-REF1-BSB-6 F 4.9 1 0.996 0.04 0.046 1140 0.00004   

PINR-REF1-BSB-7 F 4.8 1 0.923 0.042 0.036 825 0.0004   

PINR-REF1-BSB-8 F 4.7 1 0.827 0.038 0.027 716 0.0004   

PINR-REF1-BSB-9 M 4.6 1 0.856 0.03 0.004     

PINR-REF1-BSB-10 M 4.9 1 1.134 0.036 0.005     

PINR-REF1-BSB-11 M 5.9 1 1.718 0.081 0.008     

PINR-REF1-BSB-12 M 5.9 1 1.645 0.053 0.009     

PINR-REF1-BSB-13 M 4.9 1 1.042 0.04 0.009     

PINR-REF1-BSB-14 M 5.2 1 1.233 0.043 0.005     

PINR-REF1-BSB-15 F 5.2 1 1.165 0.062 0.054 995 0.00005   

PINR-REF1-BSB-16 M 4.7 1 0.841 0.027 0.004     

PINR-REF1-BSB-17 M 4.9 1 1.057 0.027 0.005     

PINR-REF1-BSB-18 M 5.3 1 1.127 0.041 0.006     

PINR-REF1-BSB-19 M 5.4 1 1.351 0.055 0.006     

PINR-REF1-BSB-20 F 5.2 1 1.17 0.044 0.053 1298 0.00004   

PINR-REF1-BSB-21 M 4.9 1 0.95 0.032 0.005     

PINR-REF1-BSB-22 M 4.4 1 0.705 0.025 0.004     

PINR-REF1-BSB-23 M 4.8 1 0.959 0.09 0.005     

PINR-REF1-BSB-24 M 4.9 1 1.023 0.055 0.006     

PINR-REF1-BSB-25 F 5.1 1 1.012 0.041 0.046 992 0.00005   

PINR-REF1-BSB-26 M 5.5 1 1.419 0.054 0.01     

PINR-REF1-BSB-27 F 5 1 1.018 0.035 0.006 NA NA   

PINR-REF1-BSB-28 M 5.6 1 1.566 0.04 0.009     

PINR-REF1-BSB-29 F 4.7 1 0.822 0.031 0.034 936 0.00004   

PINR-REF1-BSB-30 M 5 1 1.136 0.035 0.005     

PINR-REF1-BSB-31 M 5 1 1.001 0.038 0.006     

PINR-REF1-BSB-32 M 5.2 1 1.138 0.048 0.007     

PINR-REF1-BSB-33 F 4.7 1 0.911 0.059 0.047 949 0.00005   

PINR-REF1-BSB-34 F 5.5 1 1.285 0.076 0.054 1073 0.00005   

PINR-REF1-BSB-35 F 5 1 1.006 0.047 0.045 872 0.00005   

PINR-REF1-BSB-36 M 5.4 1 1.309 0.057 0.006     

PINR-REF1-BSB-37 F 5.4 1 1.161 0.058 0.05 1250 0.00004   

PINR-REF1-BSB-38 F 4.9 1 0.939 0.038 0.037 978 0.00004   

PINR-REF1-BSB-39 M 4.8 1 0.934 0.027 0.001     

PINR-REF1-BSB-40 F 5.2 1 1.134 0.05 0.045 880 0.00005   
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Ref. 22-3093 

17 MARCH 2024 
D.14 

Fish ID Sex 
Total Length 

(cm) 

Age 

(years) 

Body Weight 

(g) 

Liver Weight 

(g) 

Gonad Weight 

(g) 
Total Fecundity 

Mean Egg Weight 

(g) 
Abnormalities Comments 

PINR-REF1-BSB-41 F 4.9 1 0.857 0.029 0.047 1174 0.00004   

PINR-REF1-BSB-42 F 4.7 1 0.807 0.028 0.045 720 0.00006   

PINR-REF1-BSB-43 F 4.9 1 0.89 0.029 0.041 1016 0.00004   

PINR-REF1-BSB-44 F 4.8 1 0.914 0.042 0.034 773 0.00004   

PINR-REF1-BSB-45 F 4.3 1 0.619 0.028 0.029 638 0.00005   

PINR-REF1-BSB-46 F 4.6 1 0.74 0.037 0.034 894 0.00004   

PINR-REF1-BSB-47 F 4.6 1 0.94 0.073 0.057 770 0.00007   

PINR-REF1-BSB-48 F 5.4 1 1.252 0.054 0.046 1067 0.00004   

PINR-REF1-BSB-49 F 4.9 1 1.021 0.055 0.048 782 0.00006   

PINR-REF1-BSB-50 F 4.4 1 0.754 0.051 0.071 810 0.00009   

PINR-REF1-BSB-51 F 4.7 1 0.829 0.035 0.034 632 0.00005   

PINEXP-CMM-1 M 9.2 1 8.28 0.119 0.236     

PINEXP-CMM-2 M 7.9 1 4.893 0.088 0.029     

PINEXP-CMM-3 M 9.1 1 8.231 0.16 0.207     

PINEXP-CMM-4 F 10.9 3 16.179 0.106 0.161 undiff undiff   

PINEXP-CMM-5 F 8.4 1 6.048 0.338 3.827 NA NA   

PINEXP-CMM-6 M 4.6 2 0.927 0.016 0.008     

PINEXP-CMM-7 M 11 4 14.255 0.219 0.156     

PINEXP-CMM-8 M 9.8 2 9.953 0.153 0.206     

PINEXP-CMM-9 M 8.3 2 5.544 0.105 0.182     

PINEXP-CMM-10 F 10.9 1 13.243 0.282 2.484 1131 0.0022   

PINEXP-CMM-11 M 8.8 2 7.337 0.151 0.084     

PINEXP-CMM-12 M 8.5 2 6.667 0.14 0.043     

PINEXP-CMM-13 I 5.7 2 1.827       

PINEXP-CMM-14 M 4.6 2 1.027 0.018 0.006     

PINEXP-CMM-15 I 4.3 2 0.895       

PINEXP-CMM-16 F 9 2 6.979 0.182 0.955 561 0.0017   

PINEXP-CMM-17 F 10.7 2 14.011 0.379 3.044 1698 0.00179   

PINEXP-CMM-18 M 11.1 2 14.925 0.242 0.543     

PINEXP-CMM-19 F 12.1 2 18.096 0.415 0.216 undiff undiff  Could be spent 

PINEXP-CMM-20 F 11.3 2 15.874 0.456 0.22 undiff undiff  Could be spent 

PINEXP-CMM-21 F 10.4 2 11.635 0.28 0.189 undiff undiff  Could be spent 

PINEXP-CMM-22 F 9.6 1 9.368 0.275 0.14 undiff undiff  Could be spent 

PINEXP-CMM-23 M 10.8 2 13.245 0.246 0.267     

PINEXP-CMM-24 M 9.2 2 9.274 0.187 0.112     

PINEXP-CMM-25 M 10.3 2 12.096 0.267 0.066     

PINEXP-CMM-26 I 5 2 1.314       

PINEXP-CMM-27 M 4.6 2 1.067 0.016 0.011     

PINEXP-CMM-28 I 5.9 2 2.5       

PINEXP-CMM-29 F 11.8 2 13.874 0.286 0.305 undiff undiff   
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Ref. 22-3093 

17 MARCH 2024 
D.15 

Fish ID Sex 
Total Length 

(cm) 

Age 

(years) 

Body Weight 

(g) 

Liver Weight 

(g) 

Gonad Weight 

(g) 
Total Fecundity 

Mean Egg Weight 

(g) 
Abnormalities Comments 

PINEXP-CMM-30 F 10.2 2 12.586 0.299 3.188 1507 0.00212   

PINEXP-CMM-31 M 6.2 1 2.385 0.039 0.028     

PINEXP-CMM-32 M 5.4 1 1.615 0.034 0.018     

PINEXP-CMM-33 M 5.2 2 1.487 0.023 0.012     

PINEXP-CMM-34 I 4.9 1 1.278       

PINEXP-CMM-35 M 8.5 2 6.779 0.1 0.262     

PINEXP-CMM-36 M 7.9 2 5.494 0.114 0.136     

PINEXP-CMM-37 M 9.1 2 7.593 0.139 0.067     

PINEXP-CMM-38 M 8.7 2 7.486 0.091 0.244     

PINEXP-CMM-39 M 9.5 2 9.591 0.099 0.38     

PINEXP-CMM-40 M 11 2 16.282 0.312 0.619     

PINEXP-CMM-41 M 9.3 2 8.214 0.168 0.067     

PINEXP-CMM-42 M 10.9 2 15.068 0.267 0.401     

PINEXP-CMM-43 M 10.3 2 11.983 0.284 0.383     

PINEXP-CMM-44 F 10.6 2 12.035 0.542 0.192 undiff undiff  Spent 

PINEXP-CMM-45 F 9.6 2 9.038 0.291 0.139 undiff undiff  Spent 

PINEXP-CMM-46 I 5.9 2 2.199       

PINEXP-CMM-47 M 5.3 2 1.55 0.029 0.015     

PINEXP-CMM-48 M 5.8 2 2.048 0.035 0.014     

PINEXP-CMM-49 M 5.9 2 1.984 0.036 0.013     

PINEXP-CMM-50 M 6 2 2.206 0.056 0.02     

PINEXP-CMM-51 M 5 2 1.386 0.028 0.026     

PINEXP-CMM-52 M 4.8 2 1.147 0.024 0.012     

PINEXP-CMM-53 M 4.8 2 1.277 0.04 0.011     

PINEXP-CMM-54 M 4.7 2 1.085 0.025 0.012     

PINEXP-BSB-1 F 5.7 1 1.492 0.062 0.073 1580 0.00005   

PINEXP-BSB-2 M 5.3 1 1.197 0.035 0.006     

PINEXP-BSB-3 M 4.8 1 0.87 0.04 0.003   Nematodes  

PINEXP-BSB-4 M 5.5 1 1.499 0.064 0.007     

PINEXP-BSB-5 F 5.3 1 1.426 0.089 0.145 1231 0.00012   

PINEXP-BSB-6 M 5.6 1 1.716 0.076 0.007   Nematodes  

PINEXP-BSB-7 M 5.9 1 2 0.064 0.011     

PINEXP-BSB-8 M 5.4 1 1.444 0.035 0.006     

PINEXP-BSB-9 M 4.8 1 1.145 0.036 0.004     

PINEXP-BSB-10 F 5.3 1 1.238 0.065 0.055 996 0.00006   

PINEXP-BSB-11 F 5.8 1 1.665 0.088 0.161 1242 0.00013   

PINEXP-BSB-12 M 5 1 1.154 0.033 0.008     

PINEXP-BSB-13 M 5.1 1 1.273 0.048 0.007     

PINEXP-BSB-14 F 4.6 1 1.043 0.066 0.174 1098 0.00016   

PINEXP-BSB-15 M 5.5 1 1.521 0.049 0.007     
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Ref. 22-3093 

17 MARCH 2024 
D.16 

Fish ID Sex 
Total Length 

(cm) 

Age 

(years) 

Body Weight 

(g) 

Liver Weight 

(g) 

Gonad Weight 

(g) 
Total Fecundity 

Mean Egg Weight 

(g) 
Abnormalities Comments 

PINEXP-BSB-16 M 5.1 1 1.99 0.092 0.007   Nematodes  

PINEXP-BSB-17 M 5.5 1 1.63 0.068 0.007     

PINEXP-BSB-18 M 5.2 1 1.362 0.038 0.014     

PINEXP-BSB-19 M 6.1 1 1.906 0.074 0.006   Liver cyst  

PINEXP-BSB-20 M 5.2 1 1.342 0.027 0.008     

PINEXP-BSB-21 F 5.6 1 1.374 0.065 0.08 1336 0.00006   

PINEXP-BSB-22 F 5.3 2 1.28 0.071 0.042 1022 0.00004   

PINEXP-BSB-23 F 5 1 1.56 0.072 0.07 1673 0.00004   

PINEXP-BSB-24 F 5.4 1 1.065 0.09 0.046 1103 0.00004   

PINEXP-BSB-25 F 4.8 1 0.923 0.043 0.045 982 0.00005   

PINEXP-BSB-26 F 5 1 1.118 0.049 0.069 1185 0.00006   

PINEXP-BSB-27 M 4.6 1 0.958 0.047 0.006     

PINEXP-BSB-28 F 4.5 1 0.728 0.031 0.025 836 0.00003 Nematodes  

PINEXP-BSB-29 F 5.6 1 1.916 0.112 0.366 1727 0.00021   

PINEXP-BSB-30 M 5.6 1 1.548 0.044 0.008     

PINEXP-BSB-31 F 4.9 2 0.78 0.025 0.033 1372 0.00002   

PINEXP-BSB-32 F 6.2 1 1.836 0.152 0.083 1635 0.00005   

PINEXP-BSB-33 M 5 1 1.027 0.019 0.004     

PINEXP-BSB-34 M 5.5 1 1.443 0.031 0.004     

PINEXP-BSB-35 M 5.4 1 1.6 0.031 0.005     

PINEXP-BSB-36 M 5.3 1 1.497 0.056 0.007     

PINEXP-BSB-37 M 6.3 2 2.321 0.084 0.013     

PINEXP-BSB-38 F 4.3 1 0.807 0.037 0.059 671 0.00009   

PINEXP-BSB-39 M 5.5 1 1.57 0.047 0.009     

PINEXP-BSB-40 F 4.5 1 0.887 0.074 0.059 998 0.00006   

PINEXP-BSB-41 F 4.3 1 0.903 0.067 0.044 681 0.00006 Nematodes  

PINEXP-BSB-42 M 5.1 2 1.394 0.052 0.008     

PINEXP-BSB-43 M 4.5 1 1.146 0.054 0.005   Nematodes  

PINEXP-BSB-44 F 4.6 1 0.947 0.063 0.079 1053 0.00008   

PINEXP-BSB-45 F 5.2 1 1.569 0.108 0.228 1648 0.00014 Nematodes  

PINEXP-BSB-46 F 5.4 1 1.576 0.107 0.223 1204 0.00019   

PINEXP-BSB-47 F 4.4 1 1.026 0.078 0.234 876 0.00027   

PINEXP-BSB-48 F 4.9 1 1.141 0.102 0.113 1363 0.00008   

PINEXP-BSB-49 F 5 1 1.337 0.093 0.157 956 0.00016 Liver cyst  

PINEXP-BSB-50 F 5.3 1 1.524 0.122 0.347 1690 0.00021   

PINEXP-BSB-51 F 6.1 1 2.327 0.19 0.541 1444 0.00037 Liver cyst  

PINEXP-BSB-52 F 4.7 1 1.029 0.092 0.112 953 0.00012   

PINEXP-BSB-53 F 5.5 1 1.617 0.149 0.137 1264 0.00011   

STUC-CMM-1 F 9.5 2 9.533 0.297 1.74 970 0.00179   

STUC-CMM-2 F 9.9 2 10.746 0.343 2.017 1096 0.00184   
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Ref. 22-3093 

17 MARCH 2024 
D.17 

Fish ID Sex 
Total Length 

(cm) 

Age 

(years) 

Body Weight 

(g) 

Liver Weight 

(g) 

Gonad Weight 

(g) 
Total Fecundity 

Mean Egg Weight 

(g) 
Abnormalities Comments 

STUC-CMM-3 F 9.6 2 10.77 0.313 1.946 797 0.00221  Needed to add 0.182 to gonad weight due to scale error 

STUC-CMM-4 M 8 2 5.519 0.108 0.074     

STUC-CMM-5 F 9.8 1 11.092 0.38 1.842 1549 0.00119   

STUC-CMM-6 IMM 5.9 1 1.946       

STUC-CMM-7 IMM 4.7 2 0.937       

STUC-CMM-8 M 10.5 2 11.876 0.179 1.91     

STUC-CMM-9 M 9 1 7.56 0.117 0.275     

STUC-CMM-10 M 8.4 1 5.915 0.104 0.068     

STUC-CMM-11 M 9.2 1 7.68 0.146 0.261     

STUC-CMM-12 M 8.6 1 5.704 0.07 0.093     

STUC-CMM-13 F 8.5 1 6.235 0.156 1.025 684 0.0015  
Sample originally called LVR-CMM-13 but changed to 

STUC-CMM-13 by gonad laboratory after forensic look at 

data and sample checking. 

STUC-CMM-14 M 8.4 1 5.19 0.101 0.058     

STUC-CMM-15 M 8 1 5.268 0.297 0.211     

STUC-CMM-16 M 9 1 7.374 0.12 0.173     

STUC-CMM-17 F 8.9 1 7.601 0.228 1.138 465 0.00245   

STUC-CMM-18 M 7.8 1 4.66 0.068 0.069     

STUC-CMM-19 M 7.7 1 4.492 0.082 0.154     

STUC-CMM-20 M 7.9 1 4.02 0.053 0.49     

STUC-CMM-21 F 8.2 2 5.216 0.119 0.79 368 0.00215   

STUC-CMM-22 M 7.4 2 3.977 0.07 0.014     

STUC-CMM-23 F 7.3 1 4.241 0.092 0.662 303 0.00218   

STUC-CMM-24 M 5.4 2 1.52 0.036 0.009     

STUC-CMM-25 M 5.1 1 1.286 0.032 0.009     

STUC-CMM-26 M 5.3 1 1.441 0.029 0.013     

STUC-CMM-27 M 5.1 1 1.365 0.029 0.019     

STUC-CMM-28 M 5.1 1 1.249 0.03 0.017     

STUC-CMM-29 M 5 1 1.425 0.022 0.024     

STUC-CMM-30 M 5.2 1 1.271 0.025      

STUC-CMM-31 IMM 4.6 1 1.027       

STUC-CMM-32 M 8.1 1 5.172 0.076 0.045     

STUC-CMM-33 M 8 1 4.954 0.076 0.052     

STUC-CMM-34 M 8.3 1 5.145 0.063 0.129     

STUC-CMM-35 F 9.9 2 9.064 0.248 0.143 undiff undiff   

STUC-CMM-36 M 10.9 3 14.292 0.375 0.243     

STUC-CMM-37 F 11.7 2 19.511 0.366 5.368 2960 0.00181   

STUC-CMM-38 M 9.2 1 7.644 0.133 0.288     

STUC-CMM-39 F 10.3 1 12.656 0.4 2.98 1523 0.00196   

STUC-CMM-40 M 8.5 2 6.143 0.113 0.069     
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Ref. 22-3093 

17 MARCH 2024 
D.18 

Fish ID Sex 
Total Length 

(cm) 

Age 

(years) 

Body Weight 

(g) 

Liver Weight 

(g) 

Gonad Weight 

(g) 
Total Fecundity 

Mean Egg Weight 

(g) 
Abnormalities Comments 

STUC-CMM-41 F 8.8 2 6.852 0.168 1.248 512 0.00244   

STUC-CMM-42 M 8 2 5.191 0.09 0.149     

STUC-CMM-43 M 9.3 2 8.211 0.217 0.082     

STUC-CMM-44 M 8.3 2 6.016 0.086 0.256     

STUC-CMM-45 M 10.6 3 11.896 0.196 0.188     

STUC-CMM-46 M 8.8 2 6.777 0.101 0.187     

STUC-CMM-47 M 8.1 1 5.434 0.092 0.247     

STUC-CMM-48 M 8.7 1 6.186 0.113 0.09     

STUC-CMM-49 M 11.1 3 14.269 0.257 0.352     

STUC-CMM-50 M 8.2 1 5.321 0.065 0.133     

STUC-CMM-51 M 9.8 2 9.671 0.103 0.068     

STUC-CMM-52 M 9.5 1 8.928 0.124 0.133     

STUC-CMM-53 F 8 2 5.717 0.16 0.491 401 0.00122   

STUC-CMM-54 F 8.9 2 7.531 0.231 1.234 800 0.00154   

STUC-CMM-55 F 12.8 2 24.904 0.926 5.784 2946 0.00196   

STUC-CMM-56 F 10 2 10.51 0.307 0.158 undiff undiff  Spent 

STUC-BSB-1 F 4.3 1 0.797 0.059 0.091 341 0.00027 Nematodes  

STUC-BSB-2 F 4.5 1 0.625 0.031 0.03 767 0.00004   

LVR2-CMM-1 F 11.2 2 14.987 0.407 3.14 1665 0.00189   

LVR2-CMM-2 I 4.7 1 0.94       

LVR2-CMM-3 M 6.1 1 2.021 0.038 0.048     

LVR2-CMM-4 M 6.7 1 2.515 0.046 0.061     

LVR2-CMM-5 M 9.4 4 8.393 0.176 0.339     

LVR2-CMM-6 I 4.7 1 0.914       

LVR2-CMM-7 I 4.2 2 0.738       

LVR2-CMM-8 I 4.3 1 0.8       

LVR2-CMM-9 I 4.4 1 0.779       

LVR2-CMM-10 I 4.1 1 0.821       

LVR2-CMM-11 I 4.7 1 0.966       

LVR2-CMM-12 I 4.8 2 1.088       

LVR2-CMM-13 I 3.8 1 0.472       

LVR2-CMM-14 I 5.5 1 1.522       

LVR2-CMM-15 I 5.8 1 1.784       

LVR2-CMM-16 M 6.5 1 2.792 0.072 0.037     

LVR2-CMM-17 F 11.1 2 13.836 0.451 2.068 2135 0.00097   

LVR2-CMM-18 M 11.4 2 16.709 0.403 0.293     

LVR2-CMM-19 M 8.9 2 6.431 0.126 0.223     

LVR2-CMM-20 M 6.1 1 2.003 0.051 0.03     

LVR2-BSB-1 M 4.7 1 0.895 0.044 0.004     

LVR2-BSB-2 M 4.7 2 1.03 0.046 0.004     
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Fish ID Sex 
Total Length 

(cm) 

Age 

(years) 

Body Weight 

(g) 

Liver Weight 

(g) 

Gonad Weight 

(g) 
Total Fecundity 

Mean Egg Weight 

(g) 
Abnormalities Comments 

LVR2-BSB-3 M 4.6 2 0.763 0.023 0.004     

LVR2-BSB-4 F 4.7 1 0.89 0.042 0.039 624 0.00006   

LVR2-BSB-5 F 5 2 0.956 0.057 0.043 591 0.00007   

LVR2-BSB-6 F 5.2 1 1.132 0.05 0.049 1103 0.00004   

LVR2-BSB-7 F 4.9 2 1.043 0.066 0.051 748 0.00007   

LVR2-BSB-8 M 4.7 2 0.883 0.038 0.004     

LVR2-BSB-9 F 5.3 1 1.138 0.059 0.049 982 0.00005   

LVR2-BSB-10 M 5.3 1 1.207 0.049 0.005     

LVR2-BSB-11 M 5.6 1 1.464 0.061 0.009     

LVR2-BSB-12 M 5.4 1 1.171 0.045 0.006     

LVR2-BSB-13 M 5 1 0.9 0.03 0.006     

LVR2-BSB-14 M 4.8 1 1.003 0.037 0.005     

LVR2-BSB-15 M 4.8 1 0.94 0.035 0.006     

LVR2-BSB-16 F 5.1 1 1.074 0.067 0.043 727 0.00006   

LVR2-BSB-17 M 5.1 1 0.988 0.036 0.005     

LVR2-BSB-18 F 4.8 1 1.023 0.067 0.046 907 0.00005   

LVR2-BSB-19 M 5 1 1.168 0.071 0.005     

LVR2-BSB-20 F 4.8 2 1.019 0.064 0.037 722 0.00005   

LVR2-BSB-21 M 4 0 0.511 0.017 0.002     

LVR2-BSB-22 F 4.7 1 0.769 0.038 0.032 610 0.00005   

LVR2-BSB-23 M 4.6 1 0.94 0.033 0.007     

LVR2-BSB-24 M 4.9 1 1.02 0.034 0.006     

LVR2-BSB-25 M 5.1 1 0.876 0.024 0.003     

LVR2-BSB-26 F 4.8 1 0.918 0.046 0.029 594 0.00005   

LVR2-BSB-27 M 5 1 1.1 0.056 0.006     

LVR2-BSB-28 M 5.9 1 1.59 0.057 0.01     

LVR2-BSB-29 M 5.2 1 1.292 0.061 0.005     

LVR2-BSB-30 M 5.3 1 1.33 0.062 0.007     

LVR2-BSB-31 M 5.6 1 1.489 0.076 0.005     

LVR2-BSB-32 M 5.5 1 1.45 0.056 0.007     

LVR2-BSB-33 M 5.8 1 1.424 0.054 0.008     

LVR2-BSB-34 M 5.5 1 1.495 0.069 0.005     

LVR2-BSB-35 M 5.3 1 1.345 0.046 0.008     

LVR2-BSB-36 F 5.5 1 1.296 0.087 0.052 1048 0.00005   

LVR2-BSB-37 F 5.2 1 1.067 0.059 0.055 940 0.00006   

LVR2-BSB-38 F 5.3 1 1.306 0.091 0.059 819 0.00007   

LVR2-BSB-39 F 5.1 1 1.079 0.051 0.042 712 0.00006   

LVR2-BSB-40 F 4.7 1 0.984 0.074 0.032 625 0.00005 Nematodes  

LVR2-BSB-41 F 5.6 1 1.675 0.134 0.081 1328 0.00006   

LVR2-BSB-42 F 4.7 1 0.867 0.036 0.034 674 0.00005   
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Fish ID Sex 
Total Length 

(cm) 

Age 

(years) 

Body Weight 

(g) 

Liver Weight 

(g) 

Gonad Weight 

(g) 
Total Fecundity 

Mean Egg Weight 

(g) 
Abnormalities Comments 

LVR2-BSB-43 F 4.7 1 0.85 0.046 0.039 802 0.00005   

LVR2-BSB-44 F 4.8 1 0.932 0.056 0.038 670 0.00006   

LVR2-BSB-45 F 4.6 1 0.828 0.039 0.037 584 0.00006   

LVR2-BSB-46 F 4.9 1 0.888 0.041 0.034 728 0.00005   

LVR2-BSB-47 F 5.2 1 0.959 0.054 0.037 724 0.00005   

LVR2-BSB-48 F 4.8 1 0.964 0.046 0.035 878 0.00004   

LVR2-BSB-49 F 5 1 0.904 0.04 0.032 645 0.00005   

LVR2-BSB-50 F 4.9 1 0.912 0.043 0.039 645 0.00006   

LVR-CMM-1 F 11.1 2 15.996 0.411 2.418 1595 0.00152   

LVR-CMM-2 M 8.8 2 7.715 0.166 0.196     

LVR-CMM-3 M 8 1 5.216 0.139 0.112     

LVR-CMM-4 F 6.9 1 3.303 0.118 0.18 331 0.00054   

LVR-CMM-5 M 6.5 1 2.714 0.049 0.06     

LVR-CMM-6 M 7 2 3.69 0.094 0.031     

LVR-CMM-7 F 8.7 1 6.263 0.197 1.058 565 0.00187   

LVR-CMM-8 M 8.6 3 6.891 0.187 0.142     

LVR-CMM-9 M 8.2 3 5.791 0.132 0.143     

LVR-CMM-10 F 10.7 3 14.102 0.391 2.242 1517 0.00148   

LVR-CMM-11 I 4.3 1 0.924       

LVR-CMM-12 F 7.6 2 5.328 0.162 0.829 408 0.00203   

LVR-CMM-13 M 7.4 2 4.067 0.066 0.057     

LVR-CMM-14 M 8.3 3 7.814 0.194 0.225   Missing top caudal; deformed tail  

LVR-CMM-15 M 8.7 2 7.238 0.22 0.165     

LVR-CMM-16 M 7.9 1 5.516 0.095 0.128     

LVR-CMM-17 M 7.9 2 5.38 0.142 0.092   Nematodes  

LVR-CMM-18 F 8.1 1 7.332 0.258 1.347 885 0.00152   

LVR-CMM-19 M 7 2 3.68 0.082 0.101     

LVR-CMM-20 M 6.4 2 2.708 0.073 0.101     

LVR-CMM-21 F 7.1 2 4.025 0.134 0.366 292 0.00125   

LVR-CMM-22 M 7.6 2 4.652 0.114 0.161     

LVR-CMM-23 M 8.2 3 5.97 0.147 0.14     

LVR-CMM-24 M 8.2 1 5.683 0.16 0.17     

LVR-CMM-25 F 8.9 2 7.637 0.283 1.07 773 0.00138   

LVR-CMM-26 M 9.3 3 8.605 0.213 0.321     

LVR-CMM-27 F 9.6 3 8.434 0.351 1.224 882 0.00139   

LVR-CMM-28 I 6.8 1 2.873       

LVR-CMM-29 I 4.7 2 0.969       

LVR-CMM-30 I 4.9 1 1.178       

LVR-CMM-31 I 4.3 2 0.832       

LVR-CMM-32 I 4.9 2 1.26       
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Fish ID Sex 
Total Length 

(cm) 

Age 

(years) 

Body Weight 

(g) 

Liver Weight 

(g) 

Gonad Weight 

(g) 
Total Fecundity 

Mean Egg Weight 

(g) 
Abnormalities Comments 

LVR-CMM-33 I 4.2 1 0.859       

LVR-CMM-34 M 8.6 3 6.029 0.104 0.093     

LVR-CMM-35 F 8.7 3 7.159 0.227 1.323 695 0.0019   

LVR-CMM-36 F 9.7 3 11.762 0.371 1.62 748 0.00217 Deformed spine  

LVR-CMM-37 F 7.8 1 5.033 0.166 0.708 437 0.00162   

LVR-CMM-38 F 10.6 3 14.447 0.317 2.833 1326 0.00214   

LVR-CMM-39 F 9.7 3 9.823 0.224 1.813 1525 0.00119   

LVR-CMM-40 F 10.8 3 13.555 0.37 2.158 1314 0.00164   

LVR-CMM-41 F 7.7 1 4.626 0.148 0.902 502 0.0018   

LVR-CMM-42 M 6.4 2 2.618 0.069 0.065     

LVR-CMM-43 F 10.2 3 10.903 0.349 1.655 975 0.0017   

LVR-CMM-44 F 8.4 3 6.124 0.192 0.912 475 0.00192   

LVR-CMM-45 F 10.1 3 13.545 0.372 2.111 882 0.00239   

LVR-CMM-46 F 8.1 2 5.556 0.173 0.832 454 0.00183   

LVR-CMM-47 M 8 2 5.001 0.089 0.163     

LVR-CMM-48 M 9 2 7.535 0.186 0.189     

LVR-CMM-49 M 6 1 1.943 0.04 0.023     

LVR-CMM-50 M 5.9 1 2.313 0.019 0.027     

LVR-CMM-51 M 5.8 1 1.978 0.068 0.034     

LVR-CMM-52 I 4.9 2 1.068       

LVR-CMM-53 M 8 1 4.435 0.904 0.137     

LVR-CMM-54 M 8.1 1 5.207 0.135 0.19     

LVR-CMM-55 M 7.1 2 4.243 0.076 0.153     

LVR-CMM-56 M 9.8 4 9.795 0.165 0.323     

LVR-CMM-57 M 8.1 2 5.108 0.104 0.073     

LVR-CMM-58 M 10.4 3 10.313 0.196 0.146     

LVR-CMM-59 M 7.9 2 4.643 0.069 0.153     

LVR-CMM-60 M 7.7 2 4.447 0.09 0.043     

LVR-CMM-61 M 7 2 3.342 0.06 0.073     

LVR-CMM-62 M 5 2 1.243 0.03 0.018     

LVR-CMM-63 M 4.9 1 1.143 0.022 0.012     

LVR-BSB-1 M 6.3 2 2.346 0.126 0.012     

LVR-BSB-2 M 6.1 2 2.269 0.088 0.009     

LVR-BSB-3 M 6.2 2 2.459 0.096 0.009     

LVR-BSB-4 M 5.8 1 1.823 0.055 0.01     

LVR-BSB-5 M 6.4 2 2.27 0.063 0.011     

LVR-BSB-6 M 6.5 2 2.379 0.104 0.011   Tapeworm  

LVR-BSB-7 M 6.1 1 2.235 0.109 0.013   Tapeworm  

LVR-BSB-8 M 5.7 1 1.83 0.075 0.009     

LVR-BSB-9 M 6 2 1.929 0.069 0.009     
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Fish ID Sex 
Total Length 

(cm) 

Age 

(years) 

Body Weight 

(g) 

Liver Weight 

(g) 

Gonad Weight 

(g) 
Total Fecundity 

Mean Egg Weight 

(g) 
Abnormalities Comments 

LVR-BSB-10 M 5.4 1 1.456 0.075 0.007     

LVR-BSB-11 M 5.9 1 1.721 0.054 0.01     

LVR-BSB-12 M 5.5 1 1.639 0.066 0.006   Parasites  

LVR-BSB-13 M 6.5 2 2.369 0.069 0.009     

LVR-BSB-14 M 5.7 1 1.61 0.061 0.008     

LVR-BSB-15 M 6.2 2 1.957 0.092 0.013   Parasites  

LVR-BSB-16 M 5.7 1 1.815 0.065 0.007     

LVR-BSB-17 M 6.3 1 2.224 0.11 0.014   Parasites  

LVR-BSB-18 M 5.7 1 1.622 0.078 0.006   Parasites  

LVR-BSB-19 F 6.1 2 1.829 0.087 0.063 1444 0.00004   

LVR-BSB-20 M 5.9 1 1.657 0.078 0.008     

LVR-BSB-21 M 5.9 1 1.634 0.058 0.011     

LVR-BSB-22 M 5.4 1 1.297 0.058 0.004     

LVR-BSB-23 F 5.4 1 1.283 0.068 0.044 887 0.00005   

LVR-BSB-24 M 5.7 1 1.532 0.057 0.007     

LVR-BSB-25 F 6 1 1.757 0.109 0.083 1635 0.00005   

LVR-BSB-26 M 5.1 1 1.129 0.046 0.004     

LVR-BSB-27 M 5.2 1 1.092 0.031 0.005     

LVR-BSB-28 M 5.4 1 1.234 0.036 0.006     

LVR-BSB-29 F 5.9 1 1.622 0.11 0.007 1440 0.00001 Parasites  

LVR-BSB-30 F 5.6 1 1.483 0.087 0.063 1348 0.00005   

LVR-BSB-31 F 4.7 1 0.898 0.029 0.041 1224 0.00003   

LVR-BSB-32 F 4.7 1 0.821 0.04 0.036 757 0.00005   

LVR-BSB-33 F 6 2 1.791 0.107 0.086 2164 0.00004   

LVR-BSB-34 F 6.1 2 1.531 0.064 0.058 1315 0.00004   

LVR-BSB-35 F 5.6 1 1.347 0.086 0.05 1251 0.00004   

LVR-BSB-36 F 4.9 1 0.926 0.039 0.035 1288 0.00003   

LVR-BSB-37 F 6.2 2 1.917 0.135 0.071 1399 0.00005   

LVR-BSB-38 F 6.1 2 1.997 0.136 0.097 1600 0.00006   

LVR-BSB-39 F 5.3 1 1.363 0.09 0.064 938 0.00007   

LVR-BSB-40 F 5.2 1 1.128 0.05 0.04 1333 0.00003   

LVR-BSB-41 F 5.3 1 1.218 0.063 0.047 1248 0.00004   

LVR-BSB-42 F 5.4 1 1.432 0.098 0.05 1046 0.00005   

LVR-BSB-43 F 5.2 1 1.111 0.08 0.054 1116 0.00005 Liver cyst  

LVR-BSB-44 F 6.5 3 1.89 0.18 0.084 1456 0.00006   

LVR-BSB-45 F 5.3 1 1.143 0.081 0.04 1146 0.00003 Parasites  

LVR-BSB-46 F 6.6 2 2.191 0.129 0.081 1246 0.00007   

LVR-BSB-47 F 5.1 1 1.208 0.058 0.048 1255 0.00004   

LVR-BSB-48 F 5.2 1 1.2 0.094 0.063 1636 0.00004   

LVR-BSB-49 F 5.1 1 1.266 0.079 0.083 1395 0.00006   
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Fish ID Sex 
Total Length 

(cm) 

Age 

(years) 

Body Weight 

(g) 

Liver Weight 

(g) 

Gonad Weight 

(g) 
Total Fecundity 

Mean Egg Weight 

(g) 
Abnormalities Comments 

LVR-BSB-50 F 5.2 1 1.082 0.056 0.034 1040 0.00003   

LVR-BSB-51 F 6.8 1 2.199 0.126 0.105 1963 0.00005 Parasites  

LVR-BSB-52 F 6.1 1 1.602 0.077 0.138 1339 0.0001 Nematodes  

LVR-BSB-53 F 5.2 1 1.182 0.054 0.039 699 0.00006   

LVR-BSB-54 F 4.7 1 0.854 0.031 0.029 618 0.00005   

LVR-BSB-55 F 4.3 1 0.684 0.031 0.029 826 0.00004   

LVR-BSB-56 F 5 1 0.989 0.036 0.043 939 0.00005   

LVR-BSB-57 F 5.5 2 1.5 0.095 0.047 964 0.00005 Nematodes  

LVR-BSB-58 F 4.7 1 1.093 0.107 0.189 1152 0.00016   

LVR-BSB-59 F 4.7 1 0.963 0.083 0.113 876 0.00013 Nematodes  

LVR-BSB-60 F 4.4 1 0.902 0.081 0.055 937 0.00006   
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Table D-5: QA/QC data for fecundity measures for Phase 3 EEM. 

Sample ID 

Recounted Reported % Difference 

Subsample Subsample Subsample 

1 2 3 1 2 3 1 2 3 

PINR-EXP2-27 167 133 141 168 134 142 0.6 0.7 0.7 

PINEXP-BSB-46 216 195 235 212 197 226 1.9 1.0 4.0 

STUC-CMM-3 147 129 140 146 127 140 0.7 1.6 0.0 

STUC-CMM-37 281 233 166 284 232 166 1.1 0.4 0.0 

LVR2-BSB-5 157 158 104 149 149 111 5.4 6.0 6.3 

LVR2-BSB-37 164 143 145 162 137 135 1.2 4.4 7.4 

LVR2-BSB-47 172 153 133 188 137 136 8.5 11.7 2.2 

PINR-EXP2-BSB-29 152 154 144 165 143 150 7.9 7.7 4.0 

PINR-EXP2-BSB-42 108 109 112 125 117 112 13.6 6.8 0.0 

PINR-REF1-CMM-24 152 166 139 158 135 143 3.8 23.0 2.8 

PINR-REF1-CMM-41 373 -- * whole sample 370 * whole sample -- 0.8 -- -- 

PINR-REF1-BSB-37 167 133 142 159 141 151 5.0 5.7 6.0 

PINR-REF1-BSB-48 178 118 123 176 125 128 1.1 5.6 3.9 

LVR-BSB-30 200 150 143 181 172 159 10.5 12.8 10.1 

PINEXP-CMM-30 123 116 158 126 117 158 2.4 0.9 0.0 

PINEXP-BSB-51 104 275 227 106 287 240 1.9 4.2 5.4 

LVR-CMM-25 124 157 152 124 160 152 0.0 1.9 0.0 

LVR-CMM-39 189 176 159 188 176 158 0.5 0.0 0.6 

LVR-BSB-50 154 161 125 155 150 127 0.6 7.3 1.6 

LVR-BSB-54 131 118 111 120 115 112 9.2 2.6 0.9 

 

 

Mean % Difference Minimum % Difference Maximum % Difference 

4.1 0 23.0 
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Table D-6: Statistical comparison post-hoc power analysis of EDL2 discharge exposure (PINR-EXP) to reference (LVR-REF) for female Brook Stickleback. 

Effect  

Indicator 

Comparisons Sample Size 
Model Mean Squared Error 

Magnitude 

of Differenceb (%) 

Minimum 

Detectable 

Effect Size (%) 

Minimum Sample Size (% Increase / Decrease) 

i=5% i=10% i=25% i=50% i=100% 

Model # Parameter Covariate LVR PINR-EXP PINR-EXP - LVR Increase Decrease d=5% d=9% d=20 d=33% d=50% 

Survival 1 
Rank of 

Age (years) 
-- 35 28 KW -- 0 -- -- -- -- -- -- -- 

Energy Use 

2 Body Weight (g) Total Length (cm) 35 28 ANCOVA 0.0246 10.4 9.4 -9.4 44 22 10 5 3 

3 Log10 Liver Weight (g) Log10 Body Weight (g) 35 28 ANCOVA 0.0137 8.7 22.7 -18.5 96 50 22 13 8 

4 Log10 Mean Egg Weight (g) 
Log10 Body Weight (g) min 

35 28 ANCOVA 0.0641 
-5.3 

55.5 -35.7 206 106 46 26 16 
Log10 Body Weight (g) max 272.9 

5 Log10 Mean Egg Weight (g) 
Log10 Body Weight (g) min 

34 24 ANCOVA 0.0369 
3.2 

41.9 -29.5 156 81 35 20 12 
Log10 Body Weight (g) max 159.3 

Energy Use 

6 Body Weight (g) -- 35 28 ANOVA 0.1563 -4.7 22.1 -22.1 101 51 21 11 6 

7 Total Length (cm) -- 35 28 ANOVA 0.3464 -5.8 8.2 -8.2 38 20 9 5 3 

8 Body Weight (g); Age 1 -- 26 24 ANOVA 0.0109 9.4 150.7 -150.7 604 303 122 61 31 

9 Total Length (cm); Age 1 -- 27 26 ANOVA 0.2961 -2.0 8.7 -8.7 37 19 8 5 3 

10 Log10 Gonad Weight (g) 
Log10 Body Weight (g) min 

35 28 ANCOVA 0.0566 
1.7 

51.4 -34.0 193 100 43 24 15 
Log10 Body Weight (g) max 268.0 

11 Log10 Gonad Weight (g) 
Log10 Body Weight (g) min 

34 25 ANCOVA 0.0342 
-4.7 

39.6 -28.4 151 78 34 19 12 
Log10 Body Weight (g) max 183.1 

12 Total Fecundity (#) Body Weight (g) 35 28 ANCOVA 54803.6239 1.5 14.7 -14.7 67 34 14 8 4 

Notes: 

Parameters were transformed (i.e., log10) when needing to meet ANOVA/ANCOVA assumptions  

1. Non-parametric employed due to not meeting parametric assumptions 

2. Parallel model run because R2 for parallel model is also > 0.8 and is less than 0.02 (i.e. 2 percentage points) less than R2 for interaction model. 

6. Model violated ANCOVA assumptions. Non-parametric approach considered but this obscured an obvious interaction in the data. Removed Cook's outliers PINEXP-BSB-31, PINEXP-BSB-32, PINEXP-BSB-47, PINEXP-BSB-51, LVR-BSB-29 in attempt to better meet ANCOVA 

assumptions. 

8 and 9. Could only examine for Age 1 fish. Statistical comparisons could not be performed due to limited sample size for Age 2 and Age 3 fish across sites. 

10 and 11. Model 10 includes outliers and Model 11 (final model) does not. Model 11 violated ANCOVA assumptions. Non-parametric approach considered but this obscured an obvious interaction in the data. Removed Cook's outliers PINEXP-BSB-32, PINEXP-BSB-47, PINEXP-

BSB-51, and LVR-BSB-29 in attempt to better meet ANCOVA assumptions. 
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Table D-7: Statistical comparison post-hoc power analysis of EDL2 discharge exposure (PINR-EXP) to reference (LVR-REF) for male Brook Stickleback. 

Effect  

Indicator 

Comparisons Sample Size 

Model Mean Squared Error 

Magnitude of  

Difference (%)  

Minimum Detectable  

Effect Size (%) 

 

Minimum Sample Size (% Increase / Decrease) 

i=5% i=10% i=25% i=50% i=100% 

Model # Parameter Covariate LVR PINR-EXP 
PINR- 

EXP to LVR 

PINR- 

EXP to STUC 
Increase Decrease d=5% d=9% d=20 d=33% d=50% 

Survival 1 Rank of Age -- 25 25 KW -- 0 -- NA NA -- -- -- -- -- 

Energy Storage 

2 Body Weight Total Length 25 25 ANCOVA 0.0024 6.4 -- 10.1 -9.2 41 21 10 6 4 

3 Body Weight Total Length 25 22 ANCOVA 0.0012 5.8 -- 7.3 -6.8 29 15 7 5 3 

4 Liver Weight Body Weight 25 25 ANCOVA 0.0002 -11.9 -- 18.3 -18.3 74 38 16 8 5 

Energy Use 

5 Body Weight -- 25 25 ANOVA 0.1450 -19.7 -- 17.9 -17.9 73 37 16 8 5 

6 Total Length -- 25 25 ANOVA 0.1693 -9.4 -- 6.0 -6.0 25 13 6 4 2 

7 
Body Weight; 

 Age-1 
-- 17 23 ANOVA 0.0995 -11.9 -- 18.8 -18.8 68 35 15 8 5 

8 
Total Length; 

 Age-1 
-- 17 23 ANOVA 0.1277 -6.9 -- 6.1 -6.1 23 12 5 3 2 

9 
Log10 Gonad  

Weight  
Log10 Body Weight 25 25 ANCOVA 0.0122 1.3 -- 24.4 -19.6 91 47 21 12 7 

Notes:  

Parameters were transformed (i.e., log10) when needing to meet ANOVA/ANCOVA assumptions  

1. Non-parametric employed due to not meeting parametric assumptions 

2 and 3. Model 10 includes outliers and Model 11 (final model) does not.  

3. Removed Cook's outliers PINEXP-BSB-3, PINEXP-BSB-16, PINEXP-BSB-43 to better meet ANCOVA assumptions. Parallel model run because R2 for parallel model is also > 0.8 and is less than 0.02 (i.e. 2 percentage points) less than R2 for interaction model. 

7 and 8. Could only examine for Age 1 fish. Statistical comparisons could not be performed due to limited sample size for Age 2 and Age 3 fish across sites. 
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Table D-8: Statistical comparison post-hoc power analysis of EDL2 discharge exposure (PINR-EXP) to reference (LVR-REF, STUC-REF) for female Central Mudminnow. 

Effect  

Indicator 

Comparisons Sample Size 

Model 

Mean 

Squared 

Error 

Magnitude of 

Difference (%) 

Minimum Detectable 

Effect Size (%)f 

 

Minimum Sample Size (% Increase / Decrease) 

Model 

# 
Parameter Covariate 

LVR- 

REF 

STUC- 

REF 

PINR- 

EXP 

PINR- 

EXP to LVR 

PINR- 

EXP to LVR 

PINR- 

EXP to STUC 

PINR- 

EXP to STUC 

i=5% i=10% i=25% i=50% i=100% 

Increase d=5% d=9% d=20 d=33% d=50% d=50% 

Survival 1 Rank of Age -- 20 16 13 KW -- -20.0 0.0 NA NA NA NA NA NA NA 

Energy 

Storage 

2 Log10 Body Weight Log10 Total Length 20 16 13 ANCOVA 0.0017 -7.8 -5.4 10.7 -9.6 10.7 -9.6 34 18 8 

3 Log10 Liver Weight 
Log10 Body Weight; 

min 
14 11 11 ANCOVA 0.0060 

13.3 52.1 25.9 -20.6 25.9 -20.6 64 33 15 

-3.7 -18.4 25.9 -20.6 64 33 15 

4 Mean Egg Weight Body Weight 20 14 4 ANCOVA 0.0000 14.7 3.1 29.7 -29.7 29.7 -29.7 83 42 17 

Energy 

Use 

5 Log10 Body Weight -- 20 16 13 ANOVA 0.0358 47.9 28.3 60.1 -37.6 60.1 -37.6 154 79 35 

6 Total Length -- 20 16 13 ANOVA 1.6076 15.5 9.6 15.2 -15.2 15.2 -15.2 49 25 11 

7 
Body Weight; 

Age 1 
-- 5 5 3 ANOVA 8.3482 79.9 14.2 

142.5 -142.5 142.5 -142.5 188 94 38 

8 
Log10 Body Weight; 

Age 2 
-- 5 11 9 ANOVA 0.0347 80.1 25.2 

99.6 -49.9 99.6 -49.9 152 78 34 

9 
Total Length; 

Age 1 
-- 5 5 3 ANOVA 1.0311 22.9 7.5 

33.9 -33.9 33.9 -33.9 46 23 10 

10 
Total Length; 

Age 2 
-- 5 11 9 ANOVA 1.7345 24.2 9.0 

24.8 -24.8 24.8 -24.8 54 28 12 

11 Log10 Gonad Weight 
Body Weight; 

min 
20 14 4 ANCOVA 0.0757 

-5.5 -9.5 32.0 -32.0 32.0 -32.0 89 45 19 

35.6 0.4 15.0 -15.0 42 22 9 

12 Total Fecundity Body Weight 9 7 4 ANCOVA 83970.6931 9.8 2.9 54.4 -54.4 54.4 -54.4 101 51 21 

Notes: 

Parameters were transformed (i.e., log10) when needing to meet ANOVA/ANCOVA assumptions  

1. Non-parametric employed due to not meeting parametric assumptions 

3. Used covariate overlap range to meet parametric ANCOVA assumptions. 

7-10. Could only examine for Age 1 and Age 2 fish. Statistical comparisons could not be performed due to limited sample size for other aged fish across sites. 
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Table D-9: Statistical comparison post-hoc power analysis of EDL2 discharge exposure (PINR-EXP) to reference (LVR-REF, STUC-REF) for male Central Mudminnow. 

Effect 

Indicator 

Comparisons Sample Size 

Model 

Mean 

Squared 

Error 

Magnitude of 

Difference (%) 

Minimum 

Detectable 

Effect Size (%) 

Minimum Sample Size (% Increase / Decrease) 

Model 

# 
Parameter Covariate 

LVR- 

REF 

STUC- 

REF 

PINR- 

EXP 

PINR- 

EXP 

to 

LVR- 

REF 

PINR- 

EXP to 

STUC-

REF 

Increase Decrease 

i=5% i=10% i=25% i=50% i=100% 

d=5% d=9% d=20 d=33% d=50% 

Survival 1 Rank of Age -- 35 37 35 KW -- 0.0 100.0 -- -- -- -- -- -- -- 

Energy Storage 

2 Rank of Body Weight Rank of Total Length 35 37 35 
Non-parametric 

ANCOVA 
24.6191 0.7 7.4 6.4 -6.4 32 17 7 4 3 

3 Log10 Liver Weight Log10 Body Weight 33 33 23 ANCOVA 0.0242 -22.2 2.9 32.4 -24.4 127 66 29 16 10 

4 Log10 Liver Weight Log10 Body Weight 30 32 23 ANCOVA 0.0078 -18.8 6.7 17.7 -15.1 73 38 17 10 6 

Energy Use 

 

5 Rank of Body Weight -- 35 37 35 KW -- 33.3 22.7 -- -- -- -- -- -- -- 

6 Rank of Total Length -- 35 37 35 KW -- 7.6 2.4 -- -- -- -- -- -- -- 

7 Rank of Body Weight; Age 1 -- 10 24 5 KW -- 36.9 -5.6 -- -- -- -- -- -- -- 

8 Rank of Body Weight; Age 2 -- 17 10 29 KW -- 49.9 9.7 -- -- -- -- -- -- -- 

9 Rank of Total Length; Age 1 -- 10 24 5 KW -- 9.7 -2.5 -- -- -- -- -- -- -- 

10 Rank of Total Length; Age 2 -- 17 10 29 KW -- 11.8 1.2 -- -- -- -- -- -- -- 

11 Rank of Gonad Weight Rank of Body Weight 35 37 35 
Non-parametric 

ANCOVA 
403.9333 -22.0 -17.7 24.0 -24.0 117 59 24 13 7 

Notes: 

Parameters were transformed (i.e., log10) when needing to meet ANOVA/ANCOVA assumptions.  

1 and 5-11. Non-parametric employed due to not meeting parametric assumptions. 

3 and 4. Model 3 includes outliers and Model 4 (final model) does not. Removed Cook's outliers STUC-CMM-15, LVR-CMM-50,  LVR-CMM-51,  and LVR-CMM-53 to better meet ANCOVA assumptions. 

3. Used covariate overlap range to meet parametric ANCOVA assumptions. 

7-10. Could only examine for Age 1 and Age 2 fish. Statistical comparisons could not be performed due to limited sample size for other aged fish across sites. 
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Table D-10: Statistical comparison post-hoc power analysis of EDL1 discharge exposure (PINR-EXP2) to reference (LVR2-REF, PINR-REF2) for female Brook Stickleback. 

Effect Indicator 

Comparisons Sample Size 

Model 

Mean 

Squared 

Error 

Magnitude of 

Difference (%) 

Individual 

Comparisons  

(e.g., Tukey HSD p-value or KW) 

Minimum 

Detectable 

Effect Size (%)f 

 

Minimum Sample Size 

(% Increase / Decrease) 

Model 

# 
Parameter Covariate 

LVR2- 

REF 

PINR- 

REF2 

PINR- 

EXP2 

PINR- 

EXP2 to 

LVR2- 

REF 

PINR- 

EXP2 to 

PINR-REF2 

PINR- 

EXP2 to 

LVR2-REF 

PINR- 

EXP2 to 

PINR- 

REF2 

LVR2- 

REF to 

PINR- 

REF2 

Increase Decrease 

i=5% i=10% i=5% i=10% i=5% 

d=5% d=9% d=20 d=33% d=50% 

Survival 1 Rank of Age -- 25 26 19 KW -- 0.0 15.8 -- -- -- -- -- -- -- -- -- -- 

Energy Storage 

2 
Log10 Body 

Weight 
Log10 Total Length 25 26 19 ANCOVA 0.002 5.6 7.7 0.1981 0.0498 0.7762 9.5 -8.7 37 19 9 5 4 

3 
Log10 Liver 

Weight 
Log10 Body Weight 25 26 19 ANCOVA 0.015 

-18.6 -16.8 
-- -- -- 28.6 -22.2 

100 52 23 13 8 

4.8 44.2 100 52 23 13 8 

4 
Log10 Liver 

Weight 
Log10 Body Weight 25 26 15 ANCOVA 0.008 

40.5 50.9 
-- -- -- 20.5 -17.0 

73 38 17 10 6 

-7.7 26.9 73 38 17 10 6 

5 
Mean Egg 

Weight 
Body Weight 25 26 19 ANCOVA 344.536 33.0 67.0 -- -- -- 47.1 -47.1 183 92 38 19 10 

6 Log10 Mean Egg Weight Log10 Body Weight 25 22 17 ANCOVA 0.010 27.8 44.3 0.00294 <0.001 0.16791 23.6 -19.1 81 42 19 11 7 

Energy Use 

7 
Log10 Body 

Weight 
-- 25 26 19 ANOVA 0.008 -0.3 5.2 -- -- -- 19.5 -16.3 71 37 17 10 6 

8 
Log10 Body 

Weight 
-- 24 25 16 ANOVA 0.004 11.3 13.0 0.1981 0.0373 0.9339 15.1 -13.1 54 28 13 8 5 

9 
Log10 Total 

Length 
-- 25 26 19 ANOVA 0.001 -2.2 -0.9 -- -- -- 6.2 -5.8 25 13 6 4 3 

10 
Log10 Total 

Length 
-- 25 26 16 ANOVA 0.001 -1.0 0.3 -- -- -- 5.7 -5.4 22 12 6 4 3 

11 
Body Weight; 

Age 1 
-- 22 26 17 ANOVA 0.041 -1.4 4.2 -- -- -- 18.3 -18.3 69 35 15 8 5 

12 
Body Weight; 

Age 1 
-- 21 26 14 ANOVA 0.027 10.0 12.6 -- -- -- 15.8 -15.8 58 29 12 7 4 

13 
Total Length; 

Age 1 
-- 22 26 17 ANOVA 0.112 -3.1 -1.6    6.2 -6.2 24 13 6 3 2 

14 
Log10 Gonad 

Weight 
Log10 Body Weight 22 23 12 ANCOVA 0.027 39.5 40.7    45.3 -31.2 133 69 30 17 10 

15 Log10 Gonad Weight Log10 Body Weight 22 22 9 ANCOVA 0.006 32.4 22.7 0.0012 0.02 0.36636 21.0 -17.3 66 34 15 9 6 

16 Total Fecundity (#) Body Weight 25 26 19 ANCOVA 18134.349 0.4 -19.6 0.9966 <0.0001 <0.0001 15.6 -15.6 61 31 13 7 4 

Notes: 

Parameters were transformed (i.e., log10) when needing to meet ANOVA/ANCOVA assumptions  

3 and 4. Model 3 is Model 4 including outliers. In Model 4, PINR-EXP2 - BSB-19, PINR-EXP2 - BSB-37, PINR-EXP2 - BSB-40, and PINR-EXP2 - BSB-41 Cook's outliers removed to better meen ANCOVA assumptions.  

5 and 6. Model 5 is Model 6 including outliers. In Model 6, PINR-EXP2 - BSB-33, PINR-EXP2 - BSB-41, PINR-REF1-BSB-7, PINR-REF1-BSB-8, and PINR-REF1-BSB-45 Cook's outliers removed to better meet ANCOVA assumptions. 

7 and 8. Model 7 is Model 8 including outliers. PINR-EXP2 - BSB-33, PINR-EXP2 - BSB-41, PINR-REF1-BSB-7, PINR-REF1-BSB-8, and PINR-REF1-BSB-45 Cook's outliers removed to better meet ANOVA assumptions. 

9 and 10. Model 9 is Model 10 including outliers. PINR-EXP2 - BSB-10, PINR-EXP2 - BSB-33, and PINR-EXP2 - BSB-37 Cook's outliers removed to better meet ANOVA assumptions. 

11 and 12. Age 1 only as limited sample size across all sites to examine using all ages or Ages 2 and 3 separately. Model 13 is Model 14 with outliers. Cook's outliers PINR-EXP2 - BSB-37, PINR-EXP2 - BSB-40, PINR-EXP2 - BSB-41, and   

LVR2-BSB-41 removed to better meet ANOVA assumptions. 

14 and 15. Model 14 is Model 15 including outliers. PINR-EXP2 - BSB-19, PINR-EXP2 - BSB-33, PINR-EXP2 - BSB-36, and PINR-REF1-BSB-27 Cook's outliers removed to better meet ANCOVA assumptions. 
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Table D-11: Statistical comparison post-hoc power analysis of EDL1 discharge exposure (PINR-EXP2) to reference (LVR2-REF, PINR-REF2) for male Brook Stickleback. 

Effect  

Indicator 

Comparisons Sample Size 

Model 

Mean 

Squared 

Error 

Magnitude of 

Difference (%) 

Individual 

Comparisons 

 (e.g., Tukey HSD p-value or KW) 

Minimum Detectable 

Effect Size (%)f 

 

Minimum Sample Size 

(% Increase / Decrease 

Model 

# 
Parameter Covariate 

LVR2- 

REF 
PINR-REF2 

PINR- 

EXP2 

PINR- 

EXP2 to 

LVR2- 

REF 

PINR- 

EXP2 to 

PINR-REF2 

PINR- 

EXP2 to 

LVR2-REF 

PINR- 

EXP2 to 

PINR- 

REF2 

LVR2- 

REF to 

PINR- 

REF2 

Increase Decrease 

i=5% i=10% i=5% i=10% i=5% 

d=5% d=9% d=20 d=33% d=50% 

Survival 1 Rank of Age NA 24 25 25 KW -- 0.0 0.0 -- -- -- -- -- NA NA NA NA NA 

Energy Storage 

2 
Log10 Body 

Weight 

Log10 Total 

Length 
24 25 25 ANCOVA 0.001 5.5 3.4 0.0868 0.3556 0.7149 7.7 -7.2 31 17 8 5 3 

3 
Log10 Body 

Weight 

Log10 Total 

Length 
23 25 24 ANCOVA 0.001 3.7 2.8 0.273 0.452 0.926 7.2 -6.7 29 16 7 5 3 

4 
Log10 Liver 

Weight 

Log10 Body 

Weight 
24 25 25 ANCOVA 0.010 -7.7 1.2 -- -- -- 21.4 -17.6 80 42 18 11 7 

5 
Log10 Liver 

Weight 

Log10 Body 

Weight 
24 24 23 ANCOVA 0.006 -7.4 5.7 0.996 0.452 <0.0001 17.6 -15.0 66 34 15 9 6 

Energy Use 

6 Body Weight -- 24 25 25 ANOVA 0.082 3.9 -0.1 -- -- -- 21.4 -21.4 86 44 18 10 5 

7 Total Length -- 24 25 25 ANOVA 0.187 -0.8 -1.3 -- -- -- 7.3 -7.3 30 16 7 4 3 

8 
Body Weight; 

Age 1 
-- 21 25 24 ANOVA 0.078 -1.3 -1.9 -- -- -- 20.8 -20.8 81 41 17 9 5 

9 
Total Length; 

Age 1 
-- 21 25 24 ANOVA 0.179 -2.7 -1.9 -- -- -- 7.2 -7.2 29 15 7 4 3 

10 
Log10 Gonad 

Weight 

Log10 Body 

Weight 
24 25 25 ANCOVA 0.029 -16.3 -13.6 -- -- -- 40.4 -28.8 139 72 31 18 11 

11 
Log10 Gonad 

Weight 

Log10 Body 

Weight 
24 24 22 ANCOVA 0.011 -0.8 -5.0 -- -- -- 24.0 -19.3 86 45 20 11 7 

Notes: 

Parameters were transformed (i.e., log10) when needing to meet ANOVA/ANCOVA assumptions  

2 and 3. Model 2 is Model 3 including outliers. PINR-EXP2 -BSB-34 and  LVR2-BSB-21 Cook's outliers removed to better meet ANCOVA assumptions. 

4 and 5. Model 4 is Model 5 including outliers. PINR-EXP2-BSB-4, PINR-EXP2-BSB-22, and PINR-REF2-BSB-23 Cook's outliers removed to better meet ANCOVA assumptions. 

8 and 9. Could only examine Age 1 fish. Statistical comparisons could not be performed including Age 2+ fish due to limited sample size across sites.  

10 and 11. Model 10 is Model 11 including outliers. PINR-EXP2 - BSB-17 PINR-EXP2 - BSB-20 PINR-EXP2 - BSB-22 PINR-REF2-BSB-39 Cook's outliers removed to better meet ANCOVA assumptions.  

  



 

PHASE 3 INTERPRETIVE REPORT FOR THE RAINY RIVER MINE 

Appendices 

 

 

 

Ref. 22-3093 

17 MARCH 2024 
D.31 

 

Table D-12: Statistical comparison post-hoc power analysis of EDL1 discharge exposure (PINR-EXP2) to reference (LVR2-REF, PINR-REF2) for male Central 

Mudminnow. 

Effect  

Indicator  

Comparisons Sample Size 

Model 

Mean 

Squared 

Error 

Magnitude of 

Difference (%) 

Individual 

Comparisons  

(e.g., Tukey HSD p-value or KW) 

Minimum Detectable 

Effect Size (%)f 

 

Minimum Sample Size  

(% Increase / Decrease 

Model 

# 
Parameter Covariate 

LVR2- 

REF 
PINR-REF2 

PINR- 

EXP2 

PINR- 

EXP2 to 

LVR2- 

REF 

PINR- 

EXP2 to 

PINR-REF2 

PINR- 

EXP2 to 

LVR2-REF 

PINR- 

EXP2 to 

PINR- 

REF2 

LVR2- 

REF to 

PINR- 

REF2 

Increase Decrease 

i=5% i=10% i=5% i=10% i=5% 

d=5% d=9% d=20 d=33% d=50% 

Survival 1 Rank of Age -- 7 28 15 KW -- 0.0 -50.0 -- -- -- -- -- -- -- -- -- -- 

Energy Storage 2 Log10 Body  

Weight 

Log10 Total  

Length 

7 28 15 ANCOVA 0.001 3.6 -1.4 -- -- -- 9.3 -8.5 30 16 8 5 3 

3 Log10 Liver  

Weight 

Log10 Body  

Weight 

7 28 15 ANCOVA 0.010 -0.6 10.9 -- -- -- 27.7 -21.7 82 42 19 11 7 

Energy Use 4 Rank of Body  

Weight 

-- 7 28 15 KW -- 0.1 -56.1 0.418 0.002 0.364 -- -- -- -- -- -- -- 

5 Total Length -- 7 28 15 ANOVA 2.364 -9.3 -17.3 -- -- -- 20.9 -20.9 68 35 15 8 5 

6 Log10 Body  

Weight; Age 1 

-- 4 10 9 ANOVA 0.038 -17.1 -52.1 0.960 0.004 0.046 113.7 -53.2 158 81 35 20 12 

7 Body Weight;  

Age 2 

-- -- 14 5 ANOVA 6.455 -- -12.0 -- -- -- -- -- -- -- -- -- -- 

8 Total Length;  

Age 1 

-- 4 10 9 ANOVA 0.847 0.6 -21.6 -- -- -- 24.7 -24.7 51 26 11 6 4 

9 Rank of Total Length;  

Age 2 

-- -- 14 5 KW -- -- -8.6 -- -- -- -- -- -- -- -- -- -- 

10 Log10 Gonad  

Weight 

Log10 Body  

Weight 

7 28 15 ANCOVA 0.026 -5.8 -1.8 -- -- -- 48.3 -32.6 131 67 29 17 10 

Notes:  

Parameters were transformed (i.e., log10) when needing to meet ANOVA/ANCOVA assumptions  

4. Violation of ANOVA assumptions so non-parametric applied with individual comparisons being made using KW model. 

7 and 9. Could only compare PINR-EXP2 to PINR-REF2 due to low sample size in LVR2-RE
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Figure D-1: Visualizations for statistical comparisons for EDL2 discharge exposure (PINR-

EXP) to reference (LVR-REF) for female Brook Stickleback.  

Notes: STUC-REF comparisons not possible due to limited sample size. Boxplots are non-parametric models, plots with circle and 

95% confidence interval are ANOVA models, and plots with linear relationships are ANCOVA models. Triangles are excluded outliers. 
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Figure D-2: Visualizations for statistical comparisons for EDL2 discharge exposure (PINR-

EXP) to reference (LVR-REF) for male Brook Stickleback.  

Notes: STUC-REF comparisons not possible due to limited sample size. Boxplots are non-parametric models, plots with circle and 

95% confidence interval are ANOVA models, and plots with linear relationships are ANCOVA models. Triangles are excluded outliers. 
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Figure D-3: Visualizations for statistical comparisons for EDL1 discharge exposure (PINR-

EXP2) to reference (LVR2-REF, PINR-REF2) for female Brook Stickleback.  

Notes: Boxplots are non-parametric models, plots with circle and 95% confidence interval are ANOVA models, and plots with linear 

relationships are ANCOVA models. Triangles are excluded outliers. 
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Figure D-4: Visualizations for statistical comparisons for EDL1 discharge exposure (PINR-

EXP2) to reference (LVR2-REF, PINR-REF2) for male Brook Stickleback.  

Notes: Boxplots are non-parametric models, plots with circle and 95% confidence interval are ANOVA models, and plots with linear 

relationships are ANCOVA models. Triangles are excluded outliers. 
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Figure D-5: Visualizations for statistical comparisons for EDL2 discharge exposure (PINR-

EXP) to reference (LVR-REF, STUC-REF) for female Central Mudminnow. 

Notes: Boxplots are non-parametric models, plots with circle and 95% confidence interval are ANOVA models, and plots with linear 

relationships are ANCOVA models. Triangles are excluded outliers. 
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Figure D-6: Visualizations for statistical comparisons for EDL2 discharge exposure (PINR-

EXP) to reference (LVR-REF, STUC-REF) for male Central Mudminnow. 

Notes: Boxplots are non-parametric models, plots with circle and 95% confidence interval are ANOVA models, and plots with linear 

relationships are ANCOVA models. Triangles are excluded outliers. 
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Figure D-7: Visualizations for statistical comparisons for EDL1 discharge exposure (PINR-

EXP2) to reference (LVR2-REF, PINR-REF2) for male Central Mudminnow.  

Notes: Boxplots are non-parametric models, plots with circle and 95% confidence interval are ANOVA models, and plots with linear 

relationships are ANCOVA models. Triangles are excluded outliers. 
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