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The Water Resource Branch (WRB) is responsible for monitoring surface and 
groundwater in the Yukon and is committed to responsible management, protection and 
conservation of the territory’s water resources. As technical experts in water resources, 
we provide advice for compliance and inspections purposes and conduct reviews of 
projects undergoing water licensing and environmental assessment processes. 
 

One of WRB’s responsibilities is to conduct site visits of various undertakings that 
use or deposit waste to water. Site visits are undertaken to improve understanding of a 
project’s effects on the receiving water environment, with the intention of identifying 
emerging issues and enhancing understanding of existing water quality and quantity 
conditions to support technical advice and input into assessment, licensing, and post-
licensing processes. The opinions and recommendations expressed in this report are 
based on relevant data, reports, interpretation/analyses of scientific information available 
to WRB, and what was observed in the field. 
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1. Key Findings & Recommendations 
 

During September 15 – 16, 2020 WRB conducted a site audit at the Brewery Creek 
mine site, located approximately 60 km from Dawson City, Yukon. This audit was 
conducted with the intent to address some knowledge gaps revealed by the June 2020 
Brewery Creek Site Visit and Desktop Study Report. 

 
Specifically, this site audit had three primary objectives; 

1) Identify areas of significant groundwater discharge to Carolyn Creek, 
2) Further understand the source(s) of observed nitrate concentrations in Carolyn 

Creek, 
3) Understand the aqueous chemistry of the heap leach facility, ponds, and 

downgradient seepage, if present.   

To achieve these objectives a WRB crew of five visited the site and collected surface 
water samples, groundwater samples and discharge measurements. The team also 
investigated the area surrounding the heap leach facility and the Carolyn Creek valley in 
search of previously unknown surface water ponding or emergent groundwater seeps. 
Sampling stations and monitoring wells were selected based on their location on the 
gradient relative to the heap leach facility with a station higher in elevation to provide 
potential control data and stations lower in elevation to provide potential exposure data. 
Samples collected were analyzed for a number of parameters found in the Canadian 
Council of Ministers of Environment (CCME) Guidelines for the Protection of Aquatic Life. 
Additional parameters, including isotopes, were measured as well in order to potentially 
strengthen understanding of site aqueous chemistry. Results were interpreted and 
reported by WRB staff. 

 
The September 2020 site audit resulted in the following key findings;  
 
1) Water quality in Carolyn Creek changes significantly from upstream (CC-US) to 

downstream (BC-2): 
 Nitrate increases more than tenfold, 

https://yukonnect.gov.yk.ca/collab/env-c1/WR/DocumentLibrary/20200917_BreweryCreekReport_DRAFT.docx#_Toc70323900
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 Sulfate and conductivity increase by approximately fivefold, 
 Chloride doubles, and 
 Selenium increases from undetectable (<0.0005 mg/L) to nearly four times 

the CCME guideline of 0.001 mg/L (0.00378 mg/L). 
2) Based on isotope results, it seems likely that observed changes in water quality at 

Carolyn Creek are influenced by water originating from the heap leach pad, ponds, 
or a combination of the two. The current effects of the heap infrastructure on 
Carolyn Creek are relatively minor and the significance to Laura Creek or further 
downstream is presumed to be diluted to non-detectible concentrations. Carolyn 
Creek and Laura Creek are non-fish-bearing as indicated by electrofishing studies 
performed by Norecol in 1991.  

3) A groundwater seep was located, and named “CC-SEEP”, on the eastern slope of 
the Carolyn Creek valley. This seep flows as surface water into the Carolyn Creek 
main channel upstream of BC-2. Additionally, the Carolyn Creek valley was found 
to be comprised of soft ground and substrate where flow disappeared to and 
emerged from ground frequently. CC-SEEP and other groundwater entering the 
channel in this reach appear to be contributing to the elevated nitrate and other 
parameters at the Carolyn Creek sampling station BC-2. 

4) It is not expected that all groundwater monitoring wells downgradient of the heap 
leach pad and ponds intersect groundwater flow paths from the heap leach pad 
and/or ponds to Carolyn Creek, given the hydrogeological setting (i.e. a fractured 
rock aquifer in which solute transport may be controlled by a relatively small set 
of fractures) and the relatively small number of active monitoring wells. That said, 
the nitrate isotope composition of heap water (BC-28a) and groundwater at 
BC-66-2 are very similar, which supports the hypothesis that groundwater at BC-
66-2, which has the highest nitrate concentration in groundwater at the site 
(20.8 mg/L), has been influenced by heap water. 

5) Concentrations of antimony in heap-derived water continue to increase with the 
September 2020 samples. Concentrations of sulfate, nitrate, and cyanide in heap-
derived water are high and variable. 

In response to the abovementioned key findings, WRB developed a list of 
recommendations with respect to the Brewery Creek site; 

1) Golden predator should sample an additional Carolyn Creek station similar to 
“CC-US” that is representative of background water quality in Carolyn Creek in 
order to accumulate long-term records. This will support the assessment of 
potential effects from the mine on the water quality in Carolyn Creek and the 
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background seasonal variability of water quality in the portion of Carolyn Creek 
upstream of seep and groundwater input.  

2) Golden Predator should sample all functional groundwater monitoring wells in the 
leach pad area (including BC-20 and BC-No ID; see Map 1) in an attempt to better 
characterize background and potentially-impacted groundwater quality in that 
area. 

3) There would be high value in creating an updated model of water quality and 
quantity on site to better understand the current function of the bioreactor and 
overall site water balance.  

4) Surveying the well head elevations would improve the accuracy of the calculated 
hydraulic gradients and interpreted groundwater flow directions.  

5) There would be high value in collecting additional samples for analysis of stable 
water and nitrate isotopes to improve the conceptual site model, ideally including 
at least all groundwater wells sampled by WRB, the heap stations, CC-Seep, 
CC-US and BC-02.  

2. Methodology 

2.1. Field Sampling 
 

Sample collection was completed by WRB staff using best practices for water 
sampling and according to the specifications of the labs performing analysis. WRB staff 
adhered to standard sampling methods outlined by Environment and Climate Change 
Canada (ECCC) and Government of Yukon Department of Environment guidance 
documents. In-situ water quality field parameters were measured for each sample 
collected using YSI ProDSS Handheld Multimeters which were calibrated by WRB staff 
as per manufacturer specifications prior to entering the field. 

 
Samples collected during the September 2020 site visit were analyzed for a host of 

analytical parameters as outlined in Table 1. These parameters were chosen to support 
site audit objectives as well as allow for comparison against site-specific effluent 
guidelines as outlined in licence QZ96-007 and water quality guidelines outlined by the 
Canadian Council of Ministers of the Environment (CCME) long-term Guidelines for 
Protection of Aquatic Life. Sampling locations have been indicated on Map 1. 
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Table 1. Analysis performed for samples collected during the September 2020 site audit. 
Samples Group Parameter 

Heap Leach Facility 
Thiocyanate, cyanate, cyanide (SAD+WAD, Free), pH, EC, Alkalinity, TSS, 
TDS, Cl, SO4, NO3, NO2, NH3 u-NH4, total and dissolved metals, water 

isotopes, nitrate isotopes 
Laura & Carolyn 

Creeks 
pH, EC, Alkalinity, TSS, TDS, Cl, SO4, NO3, NO2, NH3, u-NH4, total and 

dissolved metals, water isotopes, nitrate isotopes 

Groundwater Wells 
pH, EC, Alkalinity, TDS, Cl, SO4, NO3, NO2, NH3, u-NH4, dissolved metals, 

water isotopes, nitrate isotopes, thiosulfate (BC-19 & BC-66-2) 
 
In addition to standard samples collected from site, WRB completed four Quality 

Assurance/Quality Control (QA/QC) samples (Table 2) to comply with sampling best 
practices referenced above. 
 
Table 2. QA/QC samples completed during the September 2020 site audit. 

QA/QC Sample 
Type Collected 

Procedure Purpose 

Travel Blank 

Lab that is providing sample bottle 
sets provides an additional set filled 
with lab grade deionized water and 
sealed. This sample is carried for the 
duration of the sampling event, 
returned to the lab and never opened 
until analysis. 

Can help identify if any contaminants 
have been introduced into the sample 
during or as a result of the 
transportation process. 

Field Blank 

A sample bottle set is filled with lab 
grade deionized water in the field by 
sampling staff following all the 
standard protocols and procedures of 
a normal sample. 

Can help identify if any contaminants 
have been introduced into the sample 
from the atmosphere at the sampling 
location or from sampling staff 
handling protocols and procedures. 

Replicate (x2) 

A regular sample is collected followed 
immediately by an identical replicate 
sample being collected adhering to all 
of the same standard protocols and 
procedures. One replicate is collected 
for every ten samples, rounded up to 
the nearest ten samples. Analytical 
results are compared and Relative 
Percent Difference (RPD) is calculated. 

Can help identify precision of sampling 
technique and methods and provide 
an estimate of sampling error and 
analytical error. 
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Map 1. Site overview and sampling stations. 
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2.2. Surface Water Samples Collected 
 

WRB staff collected eight surface water samples (Table 3) during the 
September 2020 site audit. These sampling stations were selected with the intention of 
providing context to the heap leach facility aqueous chemistry and provide the greatest 
potential to add to our understanding of the water chemistry across the area of focus. 
The “pregnant”, “barren” and “overflow” ponds at the heap leach facility were sampled, 
as well as Carolyn and Laura Creeks which are suspected to receive water impacted by 
the decommissioned heap leach.  

 
As part of the Carolyn Creek investigation one sample was collected at a newly 

discovered groundwater seep in the Carolyn Creek valley named “CC-SEEP” and one 
control sample was collected in the Carolyn Creek channel approximately 250 m 
upstream of the confluence with the newly discovered seep discharge named “CC-US”. 
This upstream sample was collected with the intention of providing background data for 
Carolyn Creek before the seep influence. Additionally, WRB crew opportunistically 
collected a water sample from a large pool located west of the heap leach facility with 
the intention of providing further context to the Carolyn Creek investigation.  
 
Table 3. Surface water samples collected during the September 2020 site audit. 

Station 
Code 

Location 
Date & Time 

Sampled 

Coordinates  
(UTM Zone 7N) 

Rationale 

Easting Northing 

BC-28a 
Heap leach 

facility pregnant 
pond 

2020-09-15 
10:58 

632540 7103800 
Provide context to aqueous water 
chemistry in heap leach facility 
and improve data record. 

BC-28b 
Heap leach 

facility barren 
pond 

2020-09-15 
11:25 

632424 7104033 

Points of compliance in water 
license QZ96-007, provide 
context to aqueous water 
chemistry in heap leach facility, 
further understanding of potential 
source(s) of observed nitrate 
concentrations in Carolyn Creek 
and improve data record. 

BC-28 
Heap leach 

facility overflow 
pond 

2020-09-15 
12:05 

632424 7104032 

BC-2 

Carolyn Creek 
upstream of 

confluence with 
Laura Creek 

2020-09-15 
14:15 

632113 7102611 

Further understanding of potential 
source(s) of observed nitrate 
concentrations in Carolyn Creek 
and improve data record. 

BC-3 

Laura Creek 
upstream of 

confluence with 
Carolyn Creek 

2020-09-15 
14:50 632345 7102570 

Further understanding of potential 
source(s) of observed nitrate 
concentrations in Carolyn Creek 
and improve data record. 
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2.3. Groundwater Samples Collected 

 
WRB staff collected six groundwater samples (Table 4) during the September 2020 

site audit. Sampling methods used for each well varied depending on site and well 
conditions, and these different methods have been outlined in Table 12. 
  
Table 4. Groundwater samples collected during the September 2020 site audit.  

Station 
Code 

Location 
Date & Time 

Sampled 

Coordinates  
(UTM Zone 7N) 

Rationale 

Easting Northing 

BC-66-2 

Deep nested 
monitoring well 
down gradient 

and southeast of 
heap leach facility 

and ponds 

2020-09-15 
15:00 

7103565 632650 

Cross gradient to heap leach 
facility, further understand 
the aqueous chemistry of the 
heap leach facility, ponds, 
and downgradient seepage, 
if present. 

BC-65 
(Old) 

Deep nested 
monitoring well 

located 
crossgradient and 
south of the heap 
leach facility and 

ponds 

2020-09-15 
15:40 

7103616 632827 

Further understand the 
aqueous chemistry of the 
heap leach facility, ponds, 
and downgradient seepage, 
if present. 

BC-65 
(New) 

East and 
crossgradient of 

heap leach facility 

2020-09-15 
17:50 

7103999 632719 
Further understand the 
aqueous chemistry of the 
heap leach facility, ponds, 

DG-
SEEP 

Downgradient 
pond located 
west of heap 
leach facility 

2020-09-15 
11:15 

632173 7104116 

Investigate pooled water in area 
downgradient from heap leach 
facility, further understanding of 
potential source(s) of observed 
nitrate concentrations in Carolyn 
Creek.  

CC-US 

Carolyn creek 
upstream of the 

seep and 
upstream of BC-

2 

2020-09-16 
14:37 

631996 7103446 

Sample for Carolyn Creek water 
quality upstream of expected 
heap leach influence to provide 
background WQ in Carolyn Creek 

CC-
SEEP 

Seep located 
south of heap 
leach facility 
flowing into 

Carolyn Creek 

2020-09-16 
15:13 632086 7103282 

Investigation of newly discovered 
seep emerging from eastern slope 
of Carolyn Creek valley, further 
understanding of potential 
source(s) of observed nitrate 
concentrations in Carolyn Creek 
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Station 
Code 

Location 
Date & Time 

Sampled 

Coordinates  
(UTM Zone 7N) 

Rationale 

Easting Northing 
and downgradient seepage, 
if present. 

BC-21 
Crossgradient and 
north of the heap 

leach facility 

2020-09-16 
11:10 

7105073 632724 
Potential groundwater 
control data. 

BC-19 

Downgradient and 
south-southwest 
of the ponds and 
heap leach facility 

2020-09-16 
13:55 

7103750 632271 

Downgradient of heap leach 
facility, potential impacted 
station. 

BC-22 

Downgradient and 
southwest of the 
ponds and heap 

leach facility 

2020-09-16 
15:43 

7103968 632154 

Downgradient of heap leach 
facility, potential impacted 
station. 

 
2.4. Discharge Measurements 
 
WRB collected two discharge measurements during the September 2020 site audit. 

These measurements were performed on Carolyn and Laura Creeks at the BC-2 and 
BC-3 water sampling locations and were intended to provide context to allow for visual 
flow estimation during the Carolyn Creek investigation. Additionally, these 
measurements provide data points in the event flow regimes on site are examined more 
closely in the future. 

 
The volumetric method was used to collect a discharge measurement at Carolyn 

Creek station BC-2. The volumetric method requires a bucket of known volume and a 
stopwatch. The method also requires a point in the channel where flow can be captured 
in its entirety, i.e. a weir or natural cascade in the channel. Flow must be between 
1 – 10 L/s such that the bucket does not fill too slowly or too rapidly to record a precise 
measurement. The time required to fill the bucket is recorded for five trials and averaged 
to determine a value in L/s.  

 
Salt dilution gauging was performed on Laura Creek site BC-3 to measure discharge. 

This method involves adding a known quantity of salt tracer to the channel flow and 
observing and recording Specific Conductance (SPC) at a point downstream as the 
injected salt tracer moves through the channel. The ideal extent of the reach between 
salt injection and measurement is >100*(width of channel), and concentration should be 
measured at a natural choke point in the channel absent of any backwater or eddy effects 
where flow exhibits good mixing potential across the span of the reach. For a given 
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quantity of salt, flow can be derived from the time it takes the salt tracer to pass through 
the channel and the degree to which it has been diluted.  

 
While collecting a scheduled water sample on September 15, 2020, WRB crew 

opportunistically collected a flow measurement at the Carolyn Creek sampling location 
BC-2. A natural cascade in the channel was located immediately upstream of the sample 
location where flow was consolidated in its entirety and allowed for a volumetric 
measurement. At 14:25, flow in the Carolyn Creek channel was found to be 0.007 m³/s 
(7.09 L/s). The measurement provided context to WRB staff in order to visually estimate 
flow at various points upstream.  

 
Additionally, WRB collected a flow measurement at Laura Creek sampling location 

BC-3 using the salt dilution gauging method for further context regarding discharge on 
site. Channel conditions were found to be ideal for the salt dilution gauging method 
where mixing potential was high and SPC could be measured and recorded at a natural 
choke point in the channel where flow was laminar and captured in its entirety At 15:05, 
flow in the Laura Creek channel was found to be 0.2 m³/s (200 L/s). Photos can be found 
in Appendix E. 
 

2.5. Water License QZ96-007 Effluent Quality Standards 
 

Golden Predator currently holds a Type A Water License QZ96-007 for a Quartz 
Mining undertaking at the Brewery Creek site (Appendix D). Part G of QZ96-007 outlines 
effluent quality standards for several monitoring stations on site which have been 
detailed in Table 5. These standards only apply when effluent is being discharged from 
BC-28b or BC-28. It should be noted that at the time of the September 2020 site audit 
YG WRB was not aware of any effluent being discharged from BC-28. Only standards 
relevant to the stations sampled during the September 2020 site audit have been 
included and have been used as a basis of comparison only.  

 
Table 5. Relevant Effluent Quality Standards as outlined by water license QZ96-007 when discharging effluent from 
BC-28. 

Parameter BC-28 BC-65 & BC-66-2 BC-28b 
WAD Cyanide 0.25 mg/L 0.125 mg/L 0.25 mg/L 
Total Cyanide 2.0 mg/L 1.0 mg/L 2.0 mg/L 

Ammonia (as N) 15.0 mg/L* 7.5 mg/L 5.0 mg/L 
Copper 0.5 mg/L* 0.1 mg/L 0.2 mg/L 
Arsenic 0.5 mg/L 0.25 mg/L 0.5 mg/L 

Antimony 1.0 mg/L 0.5 mg/L 1.0 mg/L 
Mercury 0.005 mg/L 0.0025 mg/L 0.005 mg/L 
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2.6. Canadian Council of Ministers of the Environment (CCME) Guidelines 

 
In addition to site specific water quality guidelines, data from the September 2020 

Brewery Creek water sampling was compared to the CCME long-term Water Quality 
Guidelines for the Protection of Aquatic Life to provide additional basis of 
comparison (Table 6). These guidelines are intended to describe a generic threshold 
under which freshwater life is protected from anthropogenic stressors such as chemical 
inputs or changes to composition. These guidelines are numerical limits or narrative 
statements based on scientifically defensible toxicological data available at the time a 
particular guideline was developed. Guideline values are meant to protect all forms of 
aquatic life and all aspects of the aquatic life cycles, including the most sensitive life stage 
of the most sensitive species over the long term. Ambient water quality guidelines 
developed for the protection of aquatic life are meant to provide a science-based 
benchmark for a nationally consistent level of protection for aquatic life in Canada. It 
should be noted that several water quality guidelines are calculated using in-situ 
parameters such as pH or temperature and are therefore variable. 

 
Table 6. CCME long-term Water Quality Guidelines for the Protection of Aquatic Life. 

Parameter Maximum Concentration 
Aluminum (Total) Calculated, variable 
Ammonia (Total) Calculated, variable 
Arsenic (Total) 0.005 mg/L 

Cadmium (Total) Calculated, variable 
Chromium (Total) 0.0089 mg/L 

Copper (Total) Calculated, variable 

Zinc 0.5 mg/L 0.25 mg/L 0.5 mg/L 
Selenium 0.75 mg/L* 0.3 mg/L 0.25 mg/L 

Lead 0.2 mg/L 0.1 mg/L 0.2 mg/L 
Aluminum 1.0 mg/L 3.0 mg/L 1.0 mg/L 
Bismuth 0.5 mg/L 0.25 mg/L 0.5 mg/L 

Cadmium 0.1 mg/L 0.05 mg/L 0.1 mg/L 
Chromium 0.5 mg/L 0.25 mg/L 0.5 mg/L 

Iron 1.0 mg/L 5.0 mg/L 1.0 mg/L 
Manganese 2.0 mg/L 6.0 mg/L 2.0 mg/L 

Molybdenum 0.5 mg/L 0.25 mg/L 0.5 mg/L 
Nickel 0.8 mg/L* 0.25 mg/L 0.5 mg/L 
Silver 0.1 mg/L 0.05 mg/L 0.1 mg/L 

pH None None 6.0 to 9.5 pH units 
Suspended Solids None None 50 mg/L 

Metals values are total for surface water, dissolved for groundwater 
* When discharging directly to Laura, Lucky or Pacific Creeks, these parameters revert to BC-28b 
effluent guidelines 
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Cyanide (WAD) 0.005 mg/L 
Dissolved Oxygen 8.0 mg/L (minimum) 

Iron (Total) 0.3 mg/L 
Lead (Total) Calculated, variable 

Manganese (Total & Dissolved) Calculated, variable 
Mercury (Total) 0.000026 mg/L 

Molybdenum (Total) 0.073 mg/L 
Nickel (Total) Calculated, variable 

Nitrate 2.9 mg/L 
pH 6.5 to 9.0 pH units 

Selenium (Total) 0.001 mg/L 
Silver (Total) 0.00025 mg/L 

Strontium (Dissolved) 2.5 mg/L 
Thallium (Total) 0.0008 mg/L 

Turbidity Calculated, variable 
Uranium (Total) 0.033 mg/L 

Zinc (Total) Calculated, variable 
 

2.7. Contaminated Sites Regulations 
 

Schedule 3 of the Contaminated Sites Regulations (CSR), pursuant to the 
Environment Act, lists generic numerical water standards that are used to determine if 
sites are contaminated as per the regulation. The CSR standards for Aquatic Life that are 
relevant to the September 2020 site audit sampling are outlined in Table 7 below. CSR 
guidelines operate based on a 1:10 dilution ratio when compared to surface water 
guidelines. Similar to CCME Guidelines above, several CSR guidelines are calculated 
using in-situ parameters such as pH or temperature and are therefore variable. For the 
purposes of this audit, these guidelines were utilized for basis of comparison only, as 
neither QZ96-007 nor CCME have exhaustive guidelines specific to groundwater. It is 
not the purpose of this audit to draw conclusions related to any exceedances of CSR 
standards with respect to the regulation.  
 
Table 7. Contaminated Sites Regulations Schedule 3 Generic Numerical Water Standards for Aquatic Life. 

Parameter Maximum Concentration 
Silver (Dissolved) Calculated, variable 

Cadmium (Dissolved) Calculated, variable 
Copper (Dissolved) Calculated, variable 

Fluoride Calculated, variable 
Molybdenum (Dissolved) 1 mg/L 

Nickel (Dissolved) Calculated, variable 
Ammonium Calculated, variable 

Nitrogen (as NO₂) Calculated, variable 
Nitrate 40 mg/L 
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Lead (Dissolved) Calculated, variable 
Sulfate 100 mg/L 

Zinc (Dissolved) Calculated, variable 

 
2.8. Carolyn Creek Investigation 

 
On September 16, 2020 two WRB staff travelled upstream in the Carolyn Creek 

channel to investigate the channel valley for potential emergent groundwater seeps. 
While travelling upstream the crew measured in-situ field parameters (Table 8) to look 
for sudden changes in measured values as an indicator of potential groundwater input. 
Field parameters were systematically measured approximately every 50 m or less using 
a YSI ProDSS Handheld Multimeter. The crew also visually estimated flow as they 
travelled upstream in order to help discern the main channel, divergent channels and 
potential groundwater inputs.  

 
Carolyn Creek was found to actually consist of multiple channels with flow commonly 

disappearing entirely to ground and re-emerging anywhere between 1 – 20 m 
downstream. The terrain in the area is soft mossy ground with dense hummocks, hollows 
and soft muddy substrate. Stagnant pools were commonly found above the channel 
bankfull elevation as well as where flow had disappeared to ground and channel flow 
had since rerouted. Rafted vegetation could be found captured in tree branches greater 
than one meter above the channel indicating the potential for substantial flow increase 
during freshet or heavy rainfall events. Vegetation in the valley consists of grasses and 
low, dense willow, birch and poplar shrubs with substantial forest fire evidence 
remaining along the western valley slope. Larger standing conifers become more 
pervasive travelling upstream (northwest) through the valley. See Appendix E for photos. 

 
Of the field parameters measured during the Carolyn Creek investigation, 

Specific Conductance (SPC) was found to be the most significant in-situ indicator of 
changes to water chemistry and potential source. While following Carolyn Creek 
upstream and comparing in-situ SPC, one distinguishable channel was located that 
when followed did not originate from the main stem but was found to accumulate from 
a groundwater seep on the eastern valley slope. As indicated in Table 8 and Map 2 a 
confluence was identified where one branch (C17) had substantially higher SPC 
(1002 µs/cm) than the other branch (C16) when measured (152.1 µs/cm) upstream of 
their confluence. SPC in the upstream Carolyn Creek channel ranged from 
146 – 152.1 µs/cm and the SPC in the seep channel ranged from 881 – 1299 µs/cm on 
that day. Downstream of their confluence, SPC in the channel generally averages 
between the two and remains stable between 505 – 754 µs/cm, suggesting the high 
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SPC seep water is diluting into the low SPC Carolyn Creek source water. This is similar 
to the trend observed in sulfate concentrations pictured in Figure 13 where high sulfate 
water from the seep is diluted into low sulfate water of the Carolyn Creek channel and is 
approximately halved.  
 
Table 8. Field parameters measured moving upstream through the Carolyn Creek channel on September 16, 2020. 
Sites have been arranged below in downstream to upstream order. No field parameters were measured at C5 due to 
inadequate channel conditions, only GPS coordinate.  

Sampling 
Point 

Time Temp. 
(°C) 

DO  
(%) 

DO 
(mg/L) 

SPC 
(µs/cm) 

Conductivity 
(µs/cm) 

pH (pH 
Units) 

Turbidity 
(NTU) 

C1 10:14 1.2 88.7 12.50 742 405 7.51 1.32 
C2 10:29 1.2 89.2 12.58 751 409 7.50 1.20 
C3 10:35 1.2 89.1 12.57 713 389 7.40 12.80 
C4 10:53 1.8 35.7 4.95 505 280 7.02 16.50 
C5 11:04 - - - - - - - 
C6 11:15 1.3 89.3 12.55 754 413 7.42 0.90 
C7 11:58 2.2 74.9 10.28 657 368 7.28 0.00 
C8 12:15 1.7 90.2 12.54 670 372 7.59 0.40 

C16 15:35 2.3 84.6 11.60 152.1 86 7.19 0.80 
C10 12:59 1.9 84.2 11.67 146 81 7.75 0.90 
C14 14:15 2.2 84.1 11.54 146.1 82 7.01 0.90 
C-15 

(CC-US) 
14:37 2.2 86.5 11.90 152 85 6.88 2.00 

C17 15:37 2.2 85.8 11.75 1002 566 7.28 0.25 
C9 12:50 1.7 84.8 11.78 1005 559 7.50 0.14 

C13 14:03 1.9 80.4 11.13 1016 567 7.32 0.19 
C11 13:15 2.8 51.2 6.89 1169 673 7.88 0.80 

CC-SEEP 15:13 2.9 52.8 7.09 1299 751 6.77 0.15 
C12 13:48 1.6 21.1 3.08 881 487 6.67 0.20 

Values in red: measurements collected in seep flow before its confluence with Carolyn Creek 
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Map 2. Carolyn Creek seep channel and its confluence with the primary Carolyn Creek flow. Map points created using 
GPS data collected during the September 2020 site audit. Carolyn Creek channel displayed on map is approximated from 
GPS points. 
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3. Field Sampling Results 
 

3.1. Comparison with Standards & Guidelines  
 

CARO Analytical Services was contracted for water chemistry analysis for all 
parameters except for isotopes, which were analyzed separately by the University of 
Waterloo Environmental Isotopes Laboratory. The complete analytical results for CARO 
analysis (Appendix A) and isotope analysis (Appendix B) are attached. Data from sample 
analysis has been compared to existing effluent quality standards from the water license 
QZ96-007 and the relevant CCME guidelines and CSR standards. Outlined in Table 9, 
both BC-28 and BC-28b exceeded the QZ96-007 guideline for antimony (1 mg/L), and 
a number of stations sampled exceeded CCME guidelines. Groundwater wells BC-19, 
BC-22 and BC-65-new had concentrations of sulfate exceeding CSR standards. As there 
was no effluent discharging from BC-28, these exceedances do not represent a non-
compliance event and are compared below for context and reference only.  

 
Table 9. Standard and guideline comparison of samples collected during the September 2020 site audit. 

Station Parameter September 2020 Concentration 

BC-28 

Antimony (Total) 1.17 mg/L 
Arsenic (Total) 0.0735 mg/L 

Cyanide (WAD) 0.007 mg/L 
Nitrate 130 mg/L 

Selenium (Total) 0.0078 mg/L 

BC-28a 

Arsenic (Total) 0.53 mg/L 
Cyanide (WAD) 0.0266 mg/L 
Mercury (Total) 0.000049 mg/L 

Nitrate 168 mg/L 
Selenium (Total) 0.122 mg/L 

BC-28b 

Antimony (Total) 2.08 mg/L 
Arsenic (Total) 0.315 mg/L 

Cyanide (WAD) 0.0446 mg/L 
Mercury (Total) 0.000035 mg/L 

Nitrate 188 mg/L 
Selenium (Total) 0.122 mg/L 

BC-2 
Aluminum (Total) 0.149 mg/L 

Iron (Total) 0.475 mg/L 
Selenium (Total) 0.00378 mg/L 

BC-3 
Aluminum (Total) 0.113 mg/L 

Iron (Total) 0.395 mg/L 
Selenium (Total) 0.00211 mg/L 

BC-19 Sulfate 609 mg/L 
BC-22 Sulfate 12900 mg/L 

BC-65-new Sulfate 105 mg/L 
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CC-Seep Selenium (Total) 0.00327 mg/L 
CC-US Aluminum (Total) 0.255 mg/L 

Purple: Concentrations measured above CCME guidelines. 
Blue: Concentrations measured above CSR Schedule 3 Aquatic Life guidelines. 
Red: Concentrations measured above QZ96-007 standards applying to station BC-28. 

 
3.2. Water Sampling QA/QC Results 

 
All QA/QC samples analyzed with September 2020 samples returned results within 

expected range as indicated in Table 10. These results confirm that both field sampling 
and analysis were correct and adequate. Detailed analytical results for QA/QC samples 
can be found in Appendix B. 
 
Table 10. Results from QA/QC sample analysis performed on September 2020 site audit samples. 

QA/QC 
Sample  

Results 

Travel 
Blank 

All parameters analyzed in Travel Blank resulted in values below detection limit. There 
are no suspected contaminants introduced into the samples during or as a result of the 
transportation process. 

Field Blank 
All parameters analyzed in Field Blank resulted in values below detection limit. There are 
no suspected contaminants introduced into the samples from the atmosphere at the 
sampling location or from sampling staff handling protocols and procedures. 

Replicate 1 

 Groundwater sample BC-21 
Average RPD for all analysis was found to be 15%. RPDs for groundwater tend to be 
higher than surface water due to the fact that only dissolved parameters are measured. 
This means a small absolute difference in concentration may translate to a high RPD due 
to the low background concentrations. As such, these results are interpreted as being 
representative of good sampling and analytical practices. Individual parameters with 
RPDs >10% have been listed below.  

Parameter 
Detection Limit 

(mg/L) 
Parent  
(mg/L) 

Replicate 
(mg/L) 

RPD 
(%) 

Dissolved Arsenic 0.0001 0.00067 0.00085 24 
Dissolved Cobalt 0.0001 0.00016 0.00037 79 
Dissolved Iron 0.01 0.047 0.259 139 
Dissolved Sodium 0.1 8.15 7.41 10 
Dissolved Nickel 0.0004 0.00134 0.00221 49 
Dissolved Antimony 0.0002 0.00035 0.0004 13 
Dissolved Sulfur 3 33.6 27.1 21 
Dissolved Selenium 0.0005 0.00134 0.00179 29 

 
Replicate 2 

 Surface water sample BC-3 
Average RPD for all analysis was found to be 5%. As expected, this surface water sample 
had fewer RPDs >10% on dissolved parameters due to higher background 
concentrations. Individual parameters with RPDs >10% have been detailed below. 

Parameter 
Detection Limit 

(mg/L) 
Parent  
(mg/L) 

Replicate 
(mg/L) 

RPD 
(%) 
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QA/QC 
Sample  Results 

Total Aluminum 0.005 0.144 0.113 24 
Dissolved Cadmium 0.00001 0.000098 0.000087 12 
Dissolved Copper 0.0004 0.00154 0.00172 11 
Total Iron 0.01 0.466 0.395 16 
Total Sulfur 3 49.6 58.6 17 
Dissolved Vanadium 0.001 0.0027 0.0023 16 
Total Vanadium 0.001 0.0109 0.0089 20 
Total Zirconium 0.0001 0.0002 0.00016 22 

 
Stable water isotope results for groundwater well BC-65(new) are outside of the 

expected range. The University of Waterloo Environmental Isotopes laboratory 
technician processing the samples made note that “Sample 446884 (BC-65(new)) 
18O-H2O result more enriched than others. Sample analyzed again in second run to verify 
results.” The reason for this anomalous result is unknown; however, one possibility is that 
the well was not fully developed and that the sample collected from BC-65(new) 
contains water used during the drilling of the borehole and is not representative of 
groundwater at this location and depth. Given the suspected erroneous values for 
BC-65(new) displayed in Figure 1 below, it has not been included in spatial analysis 
exercises in this report.  
 

 
Figure 1. Suspected erroneous isotope values for BC-65(new) found to be significant outlier. 

3.3. In-Situ Measurements 
 

During sample collection, WRB crews measured in-situ field parameters using a YSI 
ProDSS handheld multimeter. These measurements have been outlined in Table 11 and 
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compared to the relevant license standards and CCME guidelines where applicable. None 
of the field parameters measured during the September 2020 site audit exceeded 
QZ96-007 or CCME guidelines. It should be noted that DG-SEEP was named at the time 
of sampling based on the potential that it was a seep. WRB crews did not suspect it was 
a seep after investigating the location and this name has been retained for data continuity 
only.  
 
Table 11. In-situ field parameters measured during sample collection during the September 2020 site audit. 

Station Code Temp (°C) pH (pH Units) DO (mg/L) 
Specific 

Conductance 
(µs/cm) 

Turbidity 
(NTU) 

BC-28a 4.5 7.25 11.41 3010 0.03 
BC-28b 8.5 7.93 11.12 2873 1.84 
BC-28 9.9 8.18 11.21 2020 1.53 
BC-2 2.0 7.69 12.13 736 1.57 
BC-3 2.0 7.88 12.79 497 1.51 

DG-SEEP 5.9 5.56 5.42 355 17.95 
CC-US 2.2 6.88 11.90 152 2.00 

CC-SEEP 2.9 6.77 7.09 1299 0.15 
BC-66-2 3.4 7.25 6.08 783 0.03 

BC-65 (Old) 4.2 7.88 8.80 350 155.26 
BC-65 (New) 3.5 7.21 4.46 628 22.21 

BC-21 2.6 6.73 2.49 526 15.86 
BC-19 1.8 6.37 3.59 1488 35.00 
BC-22 5.9 5.76 1.48 6376 73.74 

 
3.4. Groundwater Measurements 

 
Groundwater samples were collected using various methods depending on site and 

well conditions. WRB staff employed a Hydrolift pump and HydraSleeve discreet 
samplers to collect groundwater samples during the September 2020 site audit. 
Sampling methods were chosen based on well diameter casing, depth to the 
groundwater and well recharge rate. Methods used and rationale for using that method 
have been outlined in Table 12. 
 
Table 12. Groundwater sample methods employed and rationale during the September 2020 site audit. 

Groundwater 
Well Code 

Sample Collection 
Method 

Rationale 

BC-66-2 HydraSleeve 
Possible perforation in on-site tubing, unable to sample using 
Hydrolift pump, sample collected using HydraSleeve.  

BC-65 (Old) HydraSleeve 
Sample collected using HydraSleeve. Hydrolift pump found to 
be insufficient for lifting groundwater from the required depth. 
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BC-65 (New) Bailer 
Sample collected using bailer sampler. Hydrolift pump found to 
be insufficient for lifting groundwater from the required depth. 

BC-21 Hydrolift pump 
Well purged using Hydrolift pump until field parameters were 
observed to stabilize. Sample collected using Hydrolift pump.  

BC-19 Hydrolift pump 
Well purged using Hydrolift pump until field parameters were 
observed to stabilize. Sample collected using Hydrolift pump. 

BC-22 HydraSleeve 
Sample collected using HydraSleeve because the Hydrolift 
pump was insufficient to lift groundwater from the required 
depth. 

 
Standard groundwater well measurements were collected as part of groundwater 

sampling (Table 13). The top of each groundwater well casing rises above grade a known 
distance (known as “stick-up”), and subsequent measurements of depth to groundwater 
and depth to well bottom are relative to stick-up. From these values, the length of the 
water column and the volume of water in the well can be calculated. WRB uses a Solinst 
water level tape to measure depth to groundwater and depth to well bottom. This 
instrument has a maximum measuring capacity of 100 m. Two of the wells sampled 
during the September 2020 site audit have total depths that are unknown but greater 
than 100 m. 
  
Table 13. Groundwater well measurements collected during the September 2020 site audit. 

Groundwater 
Well Code 

Surface 
Elevation 

(m) 

Stick-up 
(m) 

Depth to 
Groundwater 

(mbtoc) 

Depth to 
Well Bottom 

(mbtoc) 

Length of 
Water 

Column (m) 

Volume of 
Water in 
Well (L) 

BC-19 720 0.39 40.788 57.410 16.622 33.244 
BC-20 762 0.52 12.778 22.010 9.232 18.464 
BC-21 829 0.54 34.125 81.000 46.875 93.750 

BC-22** 721 0.67 44.653 >100** >55.347 >110.694 
BC-25 736 0.48 Dry 9.0 0 0 

BC-No ID 740 0.53 46.852 76.620 29.795 59.590 
BC-66-2 736 0.77 48.885 67.000 18.115 36.2 

BC-65 (Old) 768 0.88 76.854 >100* >23.146 >46.3 
BC-65 (New) 776 1.11 85.148 87.400 2.252 4.5 
mbtoc: metres below top of casing 
*Depth exceeding measuring instrument capacity of 100 m 
**Four inch diameter well, all others two inch 
Elevations extracted from Yukon Government 30 m Digital Elevation Model 
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4. Analysis & Discussion 
 

4.1. September 2020 Heap Leach Chemistry 
 
Effluent is expected to travel from the heap leach pad into the pregnant pond, then into 
the barren pond and finally into the overflow pond from which it is intended to travel to 
Laura Creek via a ditch or pipe system dependent on ditch erosion concerns. Analytical 
results from heap leach facility stations BC-28a, BC-28b and BC-28 are presented in the 
order that effluent is expected to travel through the system to understand how aqueous 
chemistry changes between the ponds at the toe of the heap. However, it should be 
noted that some portion of the pond lining has been removed and it is unknown the 
degree to which the pond is now unlined, and therefore water can infiltrate to the ground 
and/or water can flow into the ponds from other sources such as precipitation and 
surface runoff (i.e. diluting effluent). Still, comparing these stations can provide insight 
into the aqueous chemistry of the heap leach facility effluent. As pictured in Figure 2, 
concentrations of total antimony, arsenic, selenium and cyanide are all seen to decrease 
moving through the ponds.  

 

 
Figure 2. Total cyanide, total arsenic, total selenium and total antimony analytical results from the September 2020 
site audit samples. Heap Leach facility sample stations compared in order of flow direction. 

During a meeting with the licensee on April 22, 2020, it was described that the barren 
pond was turned into a bioreactor at closure by filling it in with a porous rock matrix and 
by having water flow upward through the rock. The intended purpose of the bioreactor 
was to create reducing conditions to sequester metals of potential concerns, and the 
effectiveness of this process today can be investigated by measuring the concentrations 
of oxidized chemical species such as sulfate. It should be noted that the ponds may have 
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anoxic conditions at depth or during periods of ice cover and there is suspected 
stratification of these zones within the ponds, but this suspicion has not been confirmed 
or disconfirmed. As indicated by Figure 3 as well as past monitoring data, the decrease 
in sulfate across the system seems to support the claim that the barren pond (bioreactor) 
is in reducing conditions as intended. As pictured in Figure 3, sulfate concentration is 
high at BC-28a (878 mg/L) but decreases across the system at BC-28b (763 mg/L) and 
was found to be at its lowest at the sampling station BC-28 (503 mg/L). In contrast, 
nitrate concentrations increases slightly between BC-28a (168 mg/L) to BC-28b (188 
mg/L) but then decreases to 130 mg/L in BC-28. This indicates that the bioreactor in the 
barren pond is likely still biologically active, it may reduce sulfate, cyanide, antimony, 
arsenic and selenium concentrations to some extent.  
  

  
Figure 3. Sulfate and nitrate analytical results from the September 2020 heap leach facility samples compared in 
order of flow direction. 

4.2. Long-term Heap Leach Chemistry  
 

As discussed in the June 2020 report, heap water has exhibited some recent trends 
that warranted further investigation. Antimony and sulfate concentrations have been 
trending upwards since 2006 which may be attributed to oxidation in the heap and 
release of neutral mine drainage at the toe of the heap. Additionally, cyanide 
concentrations have been decreasing since 2009 and the degradation of cyanide is 
suspected to produce nitrate as a by-product. The September 2020 and the historical 
data for total antimony, total cyanide, sulfate and nitrate concentrations at station 
BC-28a were compared to determine how the September 2020 concentrations align 
with historic trends (Figure 4). The antimony concentration measured in Sept 2020 was 
the highest measured antimony concentration at BC-28a in the records available to 
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WRB. This is consistent with observations made by WRB in the June 2020 report, where 
antimony concentration is increasing over time, as is sulfate concentration. Cyanide and 
nitrate concentrations are still high and variable. Arsenic has been stable although 
exhibited spikes in concentration on May 4, 2020 (0.528 mg/L) and on September 15, 
2020 (0.530 mg/L). Based on the data available, sampling frequency decreased between 
2011 and 2018 where data points become sparse and the plotted data is of lower 
resolution during this date range.  
 

 
Figure 4. Long term water chemistry trends at heap leach facility station BC-28a.                                                                                                           
*displayed on right-hand axis. 

Total antimony was further investigated across all three heap pond sampling 
locations to determine if the reduction in antimony concentrations moving through the 
heap leach ponds system was observed over the last 16 years. As pictured in Figure 5, a 
reduction in antimony concentration is generally observed since 2004, where antimony 
concentration is highest at BC-28a, decreases moving into BC-28b and is at its lowest 
at BC-28.  
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Figure 5. Long term Antimony concentrations at heap leach facility stations BC-28a, BC-28b and BC-28. 

Total, Strong Acid Dissociable (SAD) and Weak Acid Dissociable (WAD) species of 
cyanide between 2004 and 2020 were examined and compared to nitrate levels at 
station BC-28a. Figure 6 indicates that all species of cyanide examined appear highly 
variable. It would also appear that cyanide species and nitrate concentrations are varying 
with seasons, however between 2011 and 2018 sampling did not occur during the 
winter months making trend analysis difficult as the dataset lacks continuous winter 
samples during this timeframe. 
 

 
Figure 6. Long term cyanide and nitrate concentrations at heap leach facility station BC-28a.                                                               
*displayed on right-hand axis.  
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4.3. Direction of Groundwater Flow 
 
Map 3 displays the leach pad area showing groundwater equipotential contours 

based on groundwater levels observed by WRB in September 2020. Wellhead 
elevations were derived from a Yukon Government Digital Elevation Model (DEM) and 
known wellhead stick-up, as surveyed elevations were not available to WRB. 
Groundwater levels in several wells were considered (BC-20, BC-65 (New), BC-No ID) 
that were not monitored as part of the Updated Hydrogeology Baseline Assessment 
(Tetra Tech 2016). The equipotential surface depicted on Map 3 was created by 
interpolation and not extrapolated beyond the area bounded by the wells since there are 
no measurements of hydraulic head to constrain the interpretation outside of that area. 
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Map 3. Hydraulic head contours based on measurements collected during the September 2020 site audit. 
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The thickness of the unsaturated zone in the leach pad area ranges from 
approximately 12 m below ground surface (mbgs) at BC-20 to more than 80 mbgs at 
BC-65 (New) (Table 13). Based on Map 3, the horizontal hydraulic gradient in the 
bedrock aquifer in the leach pad area is approximately 0.08, which is near the range (0.10 
to 0.15) reported in the Updated Hydrogeology Baseline Assessment (Tetra Tech 2016). 
Based on Map 3, groundwater west of the leach pad area appears to flow approximately 
to the southwest towards Carolyn Creek; however, groundwater underlying much of the 
leach pad area itself and the barren and overflow ponds downgradient of the pad may 
be flowing in a more southerly direction before, presumably, flowing southwesterly and 
discharging to Carolyn Creek. This is consistent with the interpretation presented in the 
original hydrogeological evaluation of the site, which stated that “discharge from the 
aquifer… is anticipated as baseflow discharge into the lower third [sic] Carolyn Creek” 
(Loki Gold Corp., 1994). Furthermore, this interpretation is consistent with the 
observation that Carolyn Creek did not appear to be influenced by heap water upstream 
of its confluence with CC-SEEP, as described in section 4.6. 

 
An unexpected finding based on Map 3 is the reduced hydraulic gradient in the area 

bounded by BC-65-New, BC-65-Old, and BC-No ID. It is unclear if this area of 
anomalous hydraulic gradient is real (and, therefore, likely indicative of an area of either 
enhanced hydraulic conductivity and/or where the bedrock aquifer is thicker than it is 
upgradient) or an artefact of using elevation data from a DEM instead of surveyed well 
head elevations.  

 
As depicted on Map 3: 

 BC-21 is upgradient of the leach pad, 

 BC-20 is crossgradient of the leach pad, 

 BC-65 (Old) is crossgradient of the leach pad and Land Application Area (LAA), 

 BC-65 (New) is downgradient of the leach pad and upgradient of the LAA, 

 BC-19, BC-22, and BC-No ID are downgradient of the leach pad and process ponds, 

 BC-66-2 is downgradient of the leach pad, process ponds, and LAA.  

 
4.4. Nitrate  

 
Nitrate was of specific importance to the September 2020 site audit. To visualize 

nitrate concentrations across the sampled area, nitrate concentrations from all 
September 2020 samples were plotted in ascending order (Figure 7). It is evident in 
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Figure 7 that nitrate concentrations at the toe of the heap leach facility are far greater 
(130 to 188 mg/L) than elsewhere on site. The groundwater well BC-66-2 is 
downgradient of the leach pad, process ponds, and LAA (Map 3) and had a relatively 
high concentration of nitrate (20.8 mg/L). In the 2019 audit report WRB hypothesized 
that the effects of the discharge of effluent to the LAA had largely diminished in BC-66-
2 and in Carolyn Creek (BC-2) as of approximately 2009. The remaining stations sampled 
had nitrate concentrations lower than CCME guidelines. Note that Figure 7 is displayed 
on a log-10 scale to provide greater clarity for low concentration data points. 
 

 
Figure 7. Nitrate in order of concentration for samples collected during the September 2020 site audit. Values are 
displayed on a log-10 scale. Stations not displayed (BC-22, BC-65(new) and DG-SEEP) were below detection limit.                                                                                                                                                    

Of note, the nitrate concentration measured in the seep (CC-SEEP) is lower than the 
nitrate concentration measured in Carolyn Creek downstream of the seep at BC-2. This 
is further discussed in Section 4.6. Historic nitrate concentrations for the entire record 
available to WRB at the Carolyn Creek sampling station BC-2 were also plotted in Figure 
8. Nitrate concentrations exhibited a high degree of fluctuation from 2003 – 2008 with 
values ranging from a minimum of 0.14 mg/L on January 30, 2004 up to the maximum 
value in the data set on August 31, 2004. Since 2008, observed nitrate concentrations 
have been less than 5 mg/L. Some data gaps exist and sampling frequency decreased 
from 2011 – 2019, therefore temporal resolution is lowest in this range. Note that Figure 
8 is displayed on a log-10 scale to provide greater clarity for low concentration data 
points. 
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Figure 8. Historic nitrate concentrations measured at Carolyn Creek sampling station BC-2. Values are displayed on 
a log-10 scale. 

4.5. Environmental Isotopes 
 
WRB had samples analyzed for environmental isotopes to better understand the 

potential influence of heap water on the receiving environment. Stable oxygen (δ¹⁸O) and 
stable hydrogen (δ²H) isotopes were measured in water (H₂O) and stable nitrogen (δ¹⁵N) 
and δ¹⁸O isotopes were measured in nitrate (NO₃).  
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Figure 9. δ¹⁸O and δ²H ratios for water samples collected during the September 2020 site audit and precipitation 
from Whitehorse and Mayo via the Global Network of Isotopes in Precipitation (GNIP; IAEA 2021). The red circle 
represents the average δ¹⁸O and δ²H ratios measured in precipitation at Whitehorse and Mayo, weighted based on 
the amount of precipitation recorded for each sample (IAEA 2021). Analytical precision: δ²H 0.8 ‰ Vienna Standard 
Mean Ocean Water (VSMOW), δ¹⁸O 0.2 ‰ VSMOW. 

 
Figure 9 shows stable water isotope ratios (δ18O and δ²H) for water samples collected 

during the September 2020 site audit (solid circles) and for precipitation from the Global 
Network of Isotopes in Precipitation (GNIP; IAEA 2021) from Whitehorse (hollow purple 
circles) and Mayo (hollow green circles). Whitehorse and Mayo are the only places in 
Yukon where GNIP stations were located (IAEA 2021). Whitehorse is almost four times 
farther (as the crow flies) from Brewery Creek compared to Mayo; however, the 
Whitehorse precipitation dataset is more than twice as large as the Mayo precipitation 
dataset and the two datasets are comparable; that is, the LMWLs for each dataset are 
similar. Therefore, a local meteoric water line (LMWL) was generated based on the stable 
water isotope ratios for precipitation samples collected from both locations. The LMWL 
is a trend line or a line of best fit (R2 = 0.93).  
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Typically, groundwater samples plot approximately along the LMWL and have stable 
water isotope compositions similar to that of weighted average precipitation (Kendall & 
Doctor, 2005). In this case, the stable water isotope compositions of all groundwater 
samples, the samples from Laura Creek (BC-03) and Carolyn Creek (CC-US and BC-02), 
and the sample from the seep that discharges to Carolyn Creek (CC-SEEP) cluster closely 
(i.e. essentially within the range of analytical precision) and are slightly depleted in δ18O 
and δ²H relative to weighted average precipitation. The samples from the heap leach pad 
(BC-28a), barren pond (BC-28b), overflow pond (BC-28), and the non-constructed pond 
approximately downgradient of the pregnant pond (DG-SEEP) plot below the LMWL 
along an evaporation line with a slope of approximately 3.5. Water that has evaporated 
from open surfaces typically plots below the LMWL with a slope between two and five 
(Kendall & Doctor, 2005).  This demonstrates that water flowing from the heap leach pad 
(represented at BC-28a) is evaporated relative to groundwater underlying the site and 
that water in the barren and overflow ponds is progressively more evaporated, which is 
logical given that the residence time of water in the ponds increases as water flows from 
the pad through the system of ponds.  

 
Figure 9 shows that heap-derived water has a distinct stable water isotope 

composition relative to groundwater samples and the samples from Laura Creek (BC-03) 
and Carolyn Creek (CC-US and BC-02). Figure 9 does not show that groundwater 
samples or samples from Laura Creek or Carolyn Creek depart significantly from the 
LMWL along the evaporation line. In other words, available stable water isotope data do 
not indicate mixing of surface water or groundwater and heap water; however, that is 
not to say that such mixing does not exist. If such mixing does exist (which appears to 
be the case based, at least, on nitrate concentrations and isotope compositions; see 
below), the fraction of heap water in the resultant mixture is insufficient to significantly 
alter the stable water isotope composition of the mixture.  
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Figure 10. δ¹⁸O and δ

 
15N ratios for samples collected during the September 2020 site audit. Analytical precision: δ

 

15N 0.5 ‰ Air-N₂, δ¹⁸O 1.0 ‰ VSMOW 
 

Figure 10 shows δ18O and δ15N values of nitrate in water samples collected during 
the September 2020 site audit. Nitrate isotope compositions could not be analyzed for 
samples collected from BC-22, BC-65 (new), and DG-SEEP because these samples did 
not contain detectable concentrations of nitrate. Nitrate isotope compositions could not 
be analyzed for samples collected from BC-21 or CC-SEEP because nitrate 
concentrations were too low for the analytical procedure used and could not reproduce 
reliable results. Laboratory comments for this issue have been included in Appendix B.   
 

The nitrate isotope composition of heap water (BC-28a) and groundwater at BC-
66-2 are essentially indistinguishable. This supports a hypothesis that groundwater at 
BC-66-2, which has the highest nitrate concentration in groundwater at the site (20.8 
mg/L), has been influenced by heap water. The nitrate isotope composition of 
groundwater at BC-19 and BC-65 (old) is significantly different than that of CC-US (i.e. 
unimpacted surface water); rather, it is essentially indistinguishable from that of BC-2. 
 

Figure 10 shows that nitrate isotope compositions of Carolyn Creek upstream 
(CC-US) and heap water (BC-28a, BC-28b, BC-28) are distinct. The nitrate isotope 
composition of Carolyn Creek changes significantly from upstream (CC-US) to 
downstream (BC-2). The nitrate isotope composition at BC-2 is consistent with what 
would be expected if Carolyn Creek were impacted by heap water via groundwater (i.e. 
if CC-US were mixed with BC-66-2). This appears to contradict available stable water 
isotope data, which, as stated above, do not indicate mixing of unimpacted water and 
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heap water. However, mixing of unimpacted water and heap water could influence 
nitrate isotope compositions very differently than stable water isotope compositions.  

 
Denitrification may be occurring in the process ponds, based on the following lines 

of evidence: 

 The change in nitrate isotope composition from BC-28a to BC-28b and BC-28 is 
consistent with what would be expected for denitrification (Kendall & Doctor, 2005).  

 Nitrate concentrations at BC-28 (130 mg/L) are less than at BC-28a (168 mg/L); 
however, concentrations at BC-28b (188 mg/L) are greater than at BC-28a. 

 Nitrite (an intermediary product of denitrification) was not detected at BC-28a but 
was detected at BC-28b (0.231 mg/L) and BC-28 (0.212 mg/L).  

The ponds appear to contain significant concentrations of dissolved oxygen (Table 11) 
and denitrification is typically thought to only be significant in the absence of significant 
amounts of oxygen. That said, it may be that the ponds are stratified (e.g. anoxic at depth) 
or anoxic when they are frozen over. 
 

4.6. Carolyn Creek Investigation Findings 
 
Nitrate concentrations in the Carolyn Creek Channel were lowest at CC-US during the 
September 2020 site audit and Carolyn Creek investigation. While the water entering 
Carolyn Creek from CC-SEEP has a higher concentration of nitrate than the upstream 
background, the downstream most sampling station BC-2 has an even higher 
concentration of nitrate. This would indicate that additional water is entering the Carolyn 
Creek channel from ground downstream between the CC-SEEP flow and the BC-2 
sampling station. This is supported by observations made by WRB field crews who noted 
the flow entirely disappear to and emerge from ground multiple times, and the valley 
consisted of soft, loose ground and substrate. Nitrate measured in the Carolyn Creek 
valley was all below CCME guidelines where nitrate measured in the heap facility ponds 
was an order of magnitude above CCME guidelines. Nitrate measured at the DG-SEEP 
location was below detection limits supporting the hypothesis that this ponded water is 
present long-term and is likely precipitation surface water runoff. 
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Figure 11. September 2020 nitrate concentrations at the heap leach facility compared against Carolyn Creek and newly 
sampled seep sites. Note log-10 scale. 

Further to this investigation, other water chemistry at the heap leach facility was 
compared directly to that of Carolyn Creek, DG-SEEP and the newly discovered CC-SEEP 
to identify if there is any indication the locations are connected. Sulfate was found in the 
CC-SEEP location in concentrations similar to those found in the heap leach ponds. The 
DG-SEEP location was the lowest value measured on site, which further supports the 
hypothesis that it is naturally accumulating rainwater surface runoff as it showed little 
sign of contamination in the water quality sampling results (APPENDIX A). Unlike nitrate, 
the sulfate concentrations in CC-SEEP are the highest in the Carolyn Creek valley and 
appear to dilute into the low sulfate CC-US flow resulting in sulfate concentrations at 
BC-2 falling approximately halfway between the background CC-US station and seep 
water. While this indicates water from CC-SEEP may be increasing sulfate levels in the 
Carolyn Creek channel, it does not appear that groundwater infiltration is causing the 
same increase moving downstream as nitrate. If additional groundwater is infiltrating to 
Carolyn Creek downstream of CC-SEEP, it is not causing the same increase in sulfate as 
it is causing in the case of Nitrate. Note Figure 12 is displayed on a log-10 scale.  
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Figure 12. September 2020 sulfate concentrations at the heap leach facility compared against Carolyn Creek and 
newly sampled seep sites. 

 
Several water quality parameters of interest were observed to increase from the 
upstream (CC-US) to downstream (BC-2) Carolyn Creek sampling locations. Nitrate, 
sulfate, chloride and selenium all exhibited higher concentrations after flowing through 
the Carolyn Creek. These concentration increases are suspected to be caused to varying 
degrees by a combination of influence from CC-US as well as groundwater. 
 

 
Figure 13. September 2020 nitrate, sulfate, chloride and selenium concentrations at the Carolyn Creek sampling 
locations. Note log-10 scale  
*Displayed on right hand axis. 
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5. Conclusions 
 

Based on the analysis and discussion findings, WRB has made the following 
conclusions: 
 
- There is significant variation in water quality found in the Carolyn Creek channel 

between the upstream CC-US location and the downstream BC-2 monitoring 
location, represented by significant increases in nitrate, sulfate, chloride and 
selenium from the upstream to downstream locations. This is suspected to be 
influenced by water originating at the heap leach pad, ponds or both travelling 
downgradient towards the Carolyn Creek Valley. 

- Evidence exists to support the conclusion above based on field observations and 
flow measurements. Carolyn Creek accumulates flow as it travels south through 
the Carolyn Creek valley and frequently disappears to and emerges from ground. 
Additionally, terrain in the area is soft and hummocky with loose sediment and 
mud supporting the hypothesis that significant groundwater discharge is 
occurring in the Carolyn Creek valley based on the valley landscape. This was 
further supported by the observation of a groundwater seep (CC-SEEP) 
originating from the eastern slope of the valley and flowing into the Carolyn 
Creek channel.  

- In addition to field observations, nitrate isotope data support the hypothesis that 
Carolyn Creek is being impacted by water originating at the heap leach pad, 
ponds or both. The hypothesis is further supported by the observation that 
water originating at the heap leach pad or ponds appears to have impacted 
groundwater quality at BC-66-2.  

- Based on historic data available from past fisheries studies as well as WRB staff 
field observations, it is unlikely that Carolyn Creek represents significant fish 
habitat and it is suspected that impact to fish from Carolyn Creek water 
chemistry is unlikely. Carolyn creek flows into the North Klondike River via Laura 
Creek and is diluted to a degree that would not likely impact fish present in the 
North Klondike. 
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Appendix A: Water Quality Analytical Results  
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Appendix B: Environmental Isotope Results  
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Appendix C: Water Quality QA/QC Sample Results 
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Appendix D: Quartz License QZ96-007 
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Appendix E: September 2020 Photos 
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-01 (0091816-01) | Matrix: Water | Sampled: 2020-09-15 10:58 | eq_Stn_code : BC-28a | eq_SBpl_Class : 

Anions

mg/L13.9Chloride 2020-09-180.10

mg/L168Nitrate (as N) 2020-09-180.010

mg/L< 0.010Nitrite (as N) 2020-09-180.010

mg/L878Sulfate 2020-09-181.0

Calculated Parameters

mg/L1150Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.00565Lithium, dissolved 2020-09-240.00010

mg/L0.0075Aluminum, dissolved 2020-09-240.0050

mg/L2.02Antimony, dissolved 2020-09-240.00020

mg/L0.398Arsenic, dissolved 2020-09-240.00050

mg/L0.0369Barium, dissolved 2020-09-240.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-240.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-240.00010

mg/L< 0.0500Boron, dissolved 2020-09-240.0500

mg/L0.000231Cadmium, dissolved 2020-09-240.000010

mg/L333Calcium, dissolved 2020-09-240.20

mg/L0.00072Chromium, dissolved 2020-09-240.00050

mg/L0.399Cobalt, dissolved 2020-09-240.00010

mg/L0.00174Copper, dissolved 2020-09-240.00040

mg/L0.148Iron, dissolved 2020-09-240.010

mg/L< 0.00020Lead, dissolved 2020-09-240.00020

mg/L75.9Magnesium, dissolved 2020-09-240.010

mg/L0.0283Manganese, dissolved 2020-09-240.00020

mg/L0.000049Mercury, dissolved 2020-09-210.000010

mg/L0.0209Molybdenum, dissolved 2020-09-240.00010

mg/L0.00779Nickel, dissolved 2020-09-240.00040

mg/L< 0.050Phosphorus, dissolved 2020-09-240.050

mg/L4.26Potassium, dissolved 2020-09-240.10

mg/L0.119Selenium, dissolved 2020-09-240.00050

mg/L5.2Silicon, dissolved 2020-09-241.0

mg/L< 0.000050Silver, dissolved 2020-09-240.000050

mg/L296Sodium, dissolved 2020-09-240.10

mg/L1.42Strontium, dissolved 2020-09-240.0010

mg/L293Sulfur, dissolved 2020-09-243.0

mg/L< 0.00050Tellurium, dissolved 2020-09-240.00050

mg/L0.000319Thallium, dissolved 2020-09-240.000020

mg/L< 0.00010Thorium, dissolved 2020-09-240.00010

mg/L< 0.00020Tin, dissolved 2020-09-240.00020

mg/L< 0.0050Titanium, dissolved 2020-09-240.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-240.0010

mg/L0.0295Uranium, dissolved 2020-09-240.000020

mg/L0.0032Vanadium, dissolved 2020-09-240.0010
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-01 (0091816-01) | Matrix: Water | Sampled: 2020-09-15 10:58 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Dissolved Metals, Continued

mg/L0.0154Zinc, dissolved 2020-09-240.0040

mg/L< 0.00010Zirconium, dissolved 2020-09-240.00010

General Parameters

mg/L159Alkalinity, Total (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 2020-09-191.0

mg/L159Alkalinity, Bicarbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 2020-09-191.0

mg/L< 0.050Ammonia, Total (as N) 2020-09-210.050

µS/cm3040Conductivity (EC) 2020-09-192.0

mg/L0.389Cyanide, Total 2020-09-220.0020

mg/L0.0266Cyanide, Weak Acid Dissociable 2020-09-230.0020

mg/L0.0317Cyanide, Free 2020-09-240.0050

pH units7.78pH 2020-09-190.10 HT2

mg/L2690Solids, Total Dissolved 2020-09-2015

mg/L2.0Solids, Total Suspended 2020-09-212.0

mg/L< 0.10Thiocyanate 2020-09-220.10

Total Metals

mg/L0.0361Aluminum, total 2020-09-240.0050

mg/L2.50Antimony, total 2020-09-240.00020

mg/L0.530Arsenic, total 2020-09-240.00050

mg/L0.0423Barium, total 2020-09-240.0050

mg/L< 0.00010Beryllium, total 2020-09-240.00010

mg/L< 0.00010Bismuth, total 2020-09-240.00010

mg/L< 0.0500Boron, total 2020-09-240.0500

mg/L0.000248Cadmium, total 2020-09-240.000010

mg/L314Calcium, total 2020-09-240.20

mg/L0.00118Chromium, total 2020-09-240.00050

mg/L0.457Cobalt, total 2020-09-240.00010

mg/L0.00181Copper, total 2020-09-240.00040

mg/L0.206Iron, total 2020-09-240.010

mg/L< 0.00020Lead, total 2020-09-240.00020

mg/L0.00532Lithium, total 2020-09-240.00010

mg/L76.8Magnesium, total 2020-09-240.010

mg/L0.0296Manganese, total 2020-09-240.00020

mg/L0.000049Mercury, total 2020-09-230.000010

mg/L0.0227Molybdenum, total 2020-09-240.00010

mg/L0.00902Nickel, total 2020-09-240.00040

mg/L0.135Phosphorus, total 2020-09-240.050

mg/L4.47Potassium, total 2020-09-240.10

mg/L0.122Selenium, total 2020-09-240.00050

mg/L5.8Silicon, total 2020-09-241.0
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-01 (0091816-01) | Matrix: Water | Sampled: 2020-09-15 10:58 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Total Metals, Continued

mg/L< 0.000050Silver, total 2020-09-240.000050

mg/L297Sodium, total 2020-09-240.10

mg/L1.65Strontium, total 2020-09-240.0010

mg/L333Sulfur, total 2020-09-243.0

mg/L< 0.00050Tellurium, total 2020-09-240.00050

mg/L0.000287Thallium, total 2020-09-240.000020

mg/L< 0.00010Thorium, total 2020-09-240.00010

mg/L< 0.00020Tin, total 2020-09-240.00020

mg/L< 0.0050Titanium, total 2020-09-240.0050

mg/L< 0.0010Tungsten, total 2020-09-240.0010

mg/L0.0264Uranium, total 2020-09-240.000020

mg/L0.0071Vanadium, total 2020-09-240.0010

mg/L0.0142Zinc, total 2020-09-240.0040

mg/L< 0.00010Zirconium, total 2020-09-240.00010

2020T24-02 (0091816-02) | Matrix: Water | Sampled: 2020-09-15 11:25 | eq_Stn_code : BC-28a | eq_SBpl_Class : 

Anions

mg/L16.1Chloride 2020-09-180.10

mg/L188Nitrate (as N) 2020-09-180.010

mg/L0.231Nitrite (as N) 2020-09-180.010

mg/L763Sulfate 2020-09-181.0

Calculated Parameters

mg/L942Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.00412Lithium, dissolved 2020-09-240.00010

mg/L0.0262Aluminum, dissolved 2020-09-240.0050

mg/L1.76Antimony, dissolved 2020-09-240.00020

mg/L0.244Arsenic, dissolved 2020-09-240.00050

mg/L0.0473Barium, dissolved 2020-09-240.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-240.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-240.00010

mg/L< 0.0500Boron, dissolved 2020-09-240.0500

mg/L0.000049Cadmium, dissolved 2020-09-240.000010

mg/L263Calcium, dissolved 2020-09-240.20

mg/L0.00051Chromium, dissolved 2020-09-240.00050

mg/L0.429Cobalt, dissolved 2020-09-240.00010

mg/L0.00255Copper, dissolved 2020-09-240.00040

mg/L0.012Iron, dissolved 2020-09-240.010

mg/L< 0.00020Lead, dissolved 2020-09-240.00020

mg/L69.1Magnesium, dissolved 2020-09-240.010

mg/L0.0369Manganese, dissolved 2020-09-240.00020
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-02 (0091816-02) | Matrix: Water | Sampled: 2020-09-15 11:25 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Dissolved Metals, Continued

mg/L0.000018Mercury, dissolved 2020-09-210.000010

mg/L0.0212Molybdenum, dissolved 2020-09-240.00010

mg/L0.00562Nickel, dissolved 2020-09-240.00040

mg/L< 0.050Phosphorus, dissolved 2020-09-240.050

mg/L4.39Potassium, dissolved 2020-09-240.10

mg/L0.123Selenium, dissolved 2020-09-240.00050

mg/L1.3Silicon, dissolved 2020-09-241.0

mg/L< 0.000050Silver, dissolved 2020-09-240.000050

mg/L318Sodium, dissolved 2020-09-240.10

mg/L1.30Strontium, dissolved 2020-09-240.0010

mg/L269Sulfur, dissolved 2020-09-243.0

mg/L< 0.00050Tellurium, dissolved 2020-09-240.00050

mg/L0.000208Thallium, dissolved 2020-09-240.000020

mg/L< 0.00010Thorium, dissolved 2020-09-240.00010

mg/L< 0.00020Tin, dissolved 2020-09-240.00020

mg/L< 0.0050Titanium, dissolved 2020-09-240.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-240.0010

mg/L0.0185Uranium, dissolved 2020-09-240.000020

mg/L0.0049Vanadium, dissolved 2020-09-240.0010

mg/L0.0056Zinc, dissolved 2020-09-240.0040

mg/L< 0.00010Zirconium, dissolved 2020-09-240.00010

General Parameters

mg/L93.5Alkalinity, Total (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 2020-09-191.0

mg/L93.5Alkalinity, Bicarbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 2020-09-191.0

mg/L0.071Ammonia, Total (as N) 2020-09-210.050

µS/cm2970Conductivity (EC) 2020-09-192.0

mg/L0.0421Cyanide, Total 2020-09-220.0020

mg/L0.0446Cyanide, Weak Acid Dissociable 2020-09-230.0020

mg/L0.0426Cyanide, Free 2020-09-240.0050

pH units7.96pH 2020-09-190.10 HT2

mg/L2560Solids, Total Dissolved 2020-09-2015

mg/L8.6Solids, Total Suspended 2020-09-212.0

mg/L< 0.10Thiocyanate 2020-09-220.10

Total Metals

mg/L0.0932Aluminum, total 2020-09-240.0050

mg/L2.08Antimony, total 2020-09-240.00020

mg/L0.315Arsenic, total 2020-09-240.00050

mg/L0.0535Barium, total 2020-09-240.0050

mg/L< 0.00010Beryllium, total 2020-09-240.00010
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-02 (0091816-02) | Matrix: Water | Sampled: 2020-09-15 11:25 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Total Metals, Continued

mg/L< 0.00010Bismuth, total 2020-09-240.00010

mg/L< 0.0500Boron, total 2020-09-240.0500

mg/L0.000077Cadmium, total 2020-09-240.000010

mg/L286Calcium, total 2020-09-240.20

mg/L0.00123Chromium, total 2020-09-240.00050

mg/L0.470Cobalt, total 2020-09-240.00010

mg/L0.00251Copper, total 2020-09-240.00040

mg/L0.134Iron, total 2020-09-240.010

mg/L0.00022Lead, total 2020-09-240.00020

mg/L0.00446Lithium, total 2020-09-240.00010

mg/L68.6Magnesium, total 2020-09-240.010

mg/L0.0593Manganese, total 2020-09-240.00020

mg/L0.000035Mercury, total 2020-09-230.000010

mg/L0.0220Molybdenum, total 2020-09-240.00010

mg/L0.00611Nickel, total 2020-09-240.00040

mg/L< 0.050Phosphorus, total 2020-09-240.050

mg/L4.59Potassium, total 2020-09-240.10

mg/L0.122Selenium, total 2020-09-240.00050

mg/L1.9Silicon, total 2020-09-241.0

mg/L< 0.000050Silver, total 2020-09-240.000050

mg/L311Sodium, total 2020-09-240.10

mg/L1.45Strontium, total 2020-09-240.0010

mg/L298Sulfur, total 2020-09-243.0

mg/L< 0.00050Tellurium, total 2020-09-240.00050

mg/L0.000224Thallium, total 2020-09-240.000020

mg/L< 0.00010Thorium, total 2020-09-240.00010

mg/L< 0.00020Tin, total 2020-09-240.00020

mg/L< 0.0050Titanium, total 2020-09-240.0050

mg/L< 0.0010Tungsten, total 2020-09-240.0010

mg/L0.0190Uranium, total 2020-09-240.000020

mg/L0.0084Vanadium, total 2020-09-240.0010

mg/L0.0087Zinc, total 2020-09-240.0040

mg/L< 0.00010Zirconium, total 2020-09-240.00010

2020T24-03 (0091816-03) | Matrix: Water | Sampled: 2020-09-15 12:05 | eq_Stn_code : BC-28a | eq_SBpl_Class : 

Anions

mg/L13.1Chloride 2020-09-180.10

mg/L130Nitrate (as N) 2020-09-180.010

mg/L0.212Nitrite (as N) 2020-09-180.010

mg/L503Sulfate 2020-09-181.0

Calculated Parameters

mg/L587Hardness, Total (as CaCO3) N/A0.500

Page 6 of 36Rev 2020-06-23 Caring About Results, Obviously.
Page 6 of 36



REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-03 (0091816-03) | Matrix: Water | Sampled: 2020-09-15 12:05 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Dissolved Metals

mg/L0.00234Lithium, dissolved 2020-09-240.00010

mg/L0.0103Aluminum, dissolved 2020-09-240.0050

mg/L0.991Antimony, dissolved 2020-09-240.00020

mg/L0.0567Arsenic, dissolved 2020-09-240.00050

mg/L0.0779Barium, dissolved 2020-09-240.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-240.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-240.00010

mg/L< 0.0500Boron, dissolved 2020-09-240.0500

mg/L0.000011Cadmium, dissolved 2020-09-240.000010

mg/L154Calcium, dissolved 2020-09-240.20

mg/L0.00094Chromium, dissolved 2020-09-240.00050

mg/L0.164Cobalt, dissolved 2020-09-240.00010

mg/L0.00132Copper, dissolved 2020-09-240.00040

mg/L< 0.010Iron, dissolved 2020-09-240.010

mg/L< 0.00020Lead, dissolved 2020-09-240.00020

mg/L49.0Magnesium, dissolved 2020-09-240.010

mg/L< 0.00020Manganese, dissolved 2020-09-240.00020

mg/L< 0.000010Mercury, dissolved 2020-09-210.000010

mg/L0.0121Molybdenum, dissolved 2020-09-240.00010

mg/L0.00128Nickel, dissolved 2020-09-240.00040

mg/L< 0.050Phosphorus, dissolved 2020-09-240.050

mg/L3.90Potassium, dissolved 2020-09-240.10

mg/L0.0752Selenium, dissolved 2020-09-240.00050

mg/L< 1.0Silicon, dissolved 2020-09-241.0

mg/L< 0.000050Silver, dissolved 2020-09-240.000050

mg/L230Sodium, dissolved 2020-09-240.10

mg/L0.842Strontium, dissolved 2020-09-240.0010

mg/L183Sulfur, dissolved 2020-09-243.0

mg/L< 0.00050Tellurium, dissolved 2020-09-240.00050

mg/L0.000065Thallium, dissolved 2020-09-240.000020

mg/L< 0.00010Thorium, dissolved 2020-09-240.00010

mg/L< 0.00020Tin, dissolved 2020-09-240.00020

mg/L< 0.0050Titanium, dissolved 2020-09-240.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-240.0010

mg/L0.00827Uranium, dissolved 2020-09-240.000020

mg/L0.0034Vanadium, dissolved 2020-09-240.0010

mg/L0.0048Zinc, dissolved 2020-09-240.0040

mg/L< 0.00010Zirconium, dissolved 2020-09-240.00010

General Parameters

mg/L51.5Alkalinity, Total (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 2020-09-191.0

mg/L51.5Alkalinity, Bicarbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 2020-09-191.0
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-03 (0091816-03) | Matrix: Water | Sampled: 2020-09-15 12:05 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

General Parameters, Continued

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 2020-09-191.0

mg/L< 0.050Ammonia, Total (as N) 2020-09-210.050

µS/cm2070Conductivity (EC) 2020-09-192.0

mg/L0.0102Cyanide, Total 2020-09-220.0020

mg/L0.0077Cyanide, Weak Acid Dissociable 2020-09-230.0020

mg/L0.0095Cyanide, Free 2020-09-240.0050

pH units8.18pH 2020-09-190.10 HT2

mg/L1780Solids, Total Dissolved 2020-09-2015

mg/L12.0Solids, Total Suspended 2020-09-212.0

mg/L< 0.10Thiocyanate 2020-09-220.10

Total Metals

mg/L0.0577Aluminum, total 2020-09-240.0050

mg/L1.17Antimony, total 2020-09-240.00020

mg/L0.0735Arsenic, total 2020-09-240.00050

mg/L0.0859Barium, total 2020-09-240.0050

mg/L< 0.00010Beryllium, total 2020-09-240.00010

mg/L< 0.00010Bismuth, total 2020-09-240.00010

mg/L< 0.0500Boron, total 2020-09-240.0500

mg/L0.000016Cadmium, total 2020-09-240.000010

mg/L165Calcium, total 2020-09-240.20

mg/L0.00070Chromium, total 2020-09-240.00050

mg/L0.185Cobalt, total 2020-09-240.00010

mg/L0.00130Copper, total 2020-09-240.00040

mg/L0.076Iron, total 2020-09-240.010

mg/L< 0.00020Lead, total 2020-09-240.00020

mg/L0.00262Lithium, total 2020-09-240.00010

mg/L47.9Magnesium, total 2020-09-240.010

mg/L0.00322Manganese, total 2020-09-240.00020

mg/L< 0.000010Mercury, total 2020-09-230.000010

mg/L0.0127Molybdenum, total 2020-09-240.00010

mg/L0.00153Nickel, total 2020-09-240.00040

mg/L< 0.050Phosphorus, total 2020-09-240.050

mg/L4.06Potassium, total 2020-09-240.10

mg/L0.0780Selenium, total 2020-09-240.00050

mg/L< 1.0Silicon, total 2020-09-241.0

mg/L< 0.000050Silver, total 2020-09-240.000050

mg/L223Sodium, total 2020-09-240.10

mg/L0.949Strontium, total 2020-09-240.0010

mg/L198Sulfur, total 2020-09-243.0

mg/L< 0.00050Tellurium, total 2020-09-240.00050

mg/L0.000069Thallium, total 2020-09-240.000020

mg/L< 0.00010Thorium, total 2020-09-240.00010

mg/L< 0.00020Tin, total 2020-09-240.00020
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-03 (0091816-03) | Matrix: Water | Sampled: 2020-09-15 12:05 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Total Metals, Continued

mg/L< 0.0050Titanium, total 2020-09-240.0050

mg/L< 0.0010Tungsten, total 2020-09-240.0010

mg/L0.00855Uranium, total 2020-09-240.000020

mg/L0.0076Vanadium, total 2020-09-240.0010

mg/L0.0104Zinc, total 2020-09-240.0040

mg/L0.00010Zirconium, total 2020-09-240.00010

2020T24-04 (0091816-04) | Matrix: Water | Sampled: 2020-09-15 14:15 | eq_Stn_code : BC-28a | eq_SBpl_Class : 

Anions

mg/L1.36Chloride 2020-09-180.10

mg/L2.37Nitrate (as N) 2020-09-180.010

mg/L< 0.010Nitrite (as N) 2020-09-180.010

mg/L242Sulfate 2020-09-181.0

Calculated Parameters

mg/L406Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.0168Lithium, dissolved 2020-09-240.00010

mg/L0.0149Aluminum, dissolved 2020-09-240.0050

mg/L0.00127Antimony, dissolved 2020-09-240.00020

mg/L< 0.00050Arsenic, dissolved 2020-09-240.00050

mg/L0.0907Barium, dissolved 2020-09-240.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-240.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-240.00010

mg/L< 0.0500Boron, dissolved 2020-09-240.0500

mg/L0.000034Cadmium, dissolved 2020-09-240.000010

mg/L97.5Calcium, dissolved 2020-09-240.20

mg/L< 0.00050Chromium, dissolved 2020-09-240.00050

mg/L0.00556Cobalt, dissolved 2020-09-240.00010

mg/L0.00131Copper, dissolved 2020-09-240.00040

mg/L0.181Iron, dissolved 2020-09-240.010

mg/L< 0.00020Lead, dissolved 2020-09-240.00020

mg/L39.4Magnesium, dissolved 2020-09-240.010

mg/L0.0652Manganese, dissolved 2020-09-240.00020

mg/L< 0.000010Mercury, dissolved 2020-09-210.000010

mg/L0.00045Molybdenum, dissolved 2020-09-240.00010

mg/L0.00146Nickel, dissolved 2020-09-240.00040

mg/L< 0.050Phosphorus, dissolved 2020-09-240.050

mg/L1.65Potassium, dissolved 2020-09-240.10

mg/L0.00344Selenium, dissolved 2020-09-240.00050

mg/L6.7Silicon, dissolved 2020-09-241.0

mg/L< 0.000050Silver, dissolved 2020-09-240.000050
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-04 (0091816-04) | Matrix: Water | Sampled: 2020-09-15 14:15 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Dissolved Metals, Continued

mg/L9.39Sodium, dissolved 2020-09-240.10

mg/L0.265Strontium, dissolved 2020-09-240.0010

mg/L85.0Sulfur, dissolved 2020-09-243.0

mg/L< 0.00050Tellurium, dissolved 2020-09-240.00050

mg/L< 0.000020Thallium, dissolved 2020-09-240.000020

mg/L< 0.00010Thorium, dissolved 2020-09-240.00010

mg/L< 0.00020Tin, dissolved 2020-09-240.00020

mg/L< 0.0050Titanium, dissolved 2020-09-240.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-240.0010

mg/L0.00145Uranium, dissolved 2020-09-240.000020

mg/L0.0027Vanadium, dissolved 2020-09-240.0010

mg/L< 0.0040Zinc, dissolved 2020-09-240.0040

mg/L0.00013Zirconium, dissolved 2020-09-240.00010

General Parameters

mg/L144Alkalinity, Total (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 2020-09-191.0

mg/L144Alkalinity, Bicarbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 2020-09-191.0

mg/L0.070Ammonia, Total (as N) 2020-09-210.050

µS/cm761Conductivity (EC) 2020-09-192.0

pH units7.91pH 2020-09-190.10 HT2

mg/L564Solids, Total Dissolved 2020-09-2015

mg/L8.2Solids, Total Suspended 2020-09-212.0

Total Metals

mg/L0.149Aluminum, total 2020-09-240.0050

mg/L0.00165Antimony, total 2020-09-240.00020

mg/L0.00136Arsenic, total 2020-09-240.00050

mg/L0.106Barium, total 2020-09-240.0050

mg/L< 0.00010Beryllium, total 2020-09-240.00010

mg/L< 0.00010Bismuth, total 2020-09-240.00010

mg/L< 0.0500Boron, total 2020-09-240.0500

mg/L0.000026Cadmium, total 2020-09-240.000010

mg/L106Calcium, total 2020-09-240.20

mg/L0.00091Chromium, total 2020-09-240.00050

mg/L0.00643Cobalt, total 2020-09-240.00010

mg/L0.00165Copper, total 2020-09-240.00040

mg/L0.475Iron, total 2020-09-240.010

mg/L0.00024Lead, total 2020-09-240.00020

mg/L0.0173Lithium, total 2020-09-240.00010

mg/L39.8Magnesium, total 2020-09-240.010

mg/L0.0704Manganese, total 2020-09-240.00020
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-04 (0091816-04) | Matrix: Water | Sampled: 2020-09-15 14:15 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Total Metals, Continued

mg/L< 0.000010Mercury, total 2020-09-230.000010

mg/L0.00040Molybdenum, total 2020-09-240.00010

mg/L0.00204Nickel, total 2020-09-240.00040

mg/L< 0.050Phosphorus, total 2020-09-240.050

mg/L1.81Potassium, total 2020-09-240.10

mg/L0.00378Selenium, total 2020-09-240.00050

mg/L7.6Silicon, total 2020-09-241.0

mg/L< 0.000050Silver, total 2020-09-240.000050

mg/L9.43Sodium, total 2020-09-240.10

mg/L0.305Strontium, total 2020-09-240.0010

mg/L102Sulfur, total 2020-09-243.0

mg/L< 0.00050Tellurium, total 2020-09-240.00050

mg/L< 0.000020Thallium, total 2020-09-240.000020

mg/L< 0.00010Thorium, total 2020-09-240.00010

mg/L< 0.00020Tin, total 2020-09-240.00020

mg/L0.0064Titanium, total 2020-09-240.0050

mg/L< 0.0010Tungsten, total 2020-09-240.0010

mg/L0.00151Uranium, total 2020-09-240.000020

mg/L0.0066Vanadium, total 2020-09-240.0010

mg/L0.0055Zinc, total 2020-09-240.0040

mg/L0.00018Zirconium, total 2020-09-240.00010

2020T24-05 (0091816-05) | Matrix: Water | Sampled: 2020-09-15 14:50 | eq_Stn_code : BC-28a | eq_SBpl_Class : 

Anions

mg/L0.34Chloride 2020-09-180.10

mg/L0.171Nitrate (as N) 2020-09-180.010

mg/L< 0.010Nitrite (as N) 2020-09-180.010

mg/L128Sulfate 2020-09-181.0

Calculated Parameters

mg/L276Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.0139Lithium, dissolved 2020-09-240.00010

mg/L0.0563Aluminum, dissolved 2020-09-240.0050

mg/L0.00474Antimony, dissolved 2020-09-240.00020

mg/L0.00212Arsenic, dissolved 2020-09-240.00050

mg/L0.0610Barium, dissolved 2020-09-240.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-240.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-240.00010

mg/L< 0.0500Boron, dissolved 2020-09-240.0500

mg/L0.000087Cadmium, dissolved 2020-09-240.000010

mg/L68.4Calcium, dissolved 2020-09-240.20
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-05 (0091816-05) | Matrix: Water | Sampled: 2020-09-15 14:50 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Dissolved Metals, Continued

mg/L0.00060Chromium, dissolved 2020-09-240.00050

mg/L0.00128Cobalt, dissolved 2020-09-240.00010

mg/L0.00172Copper, dissolved 2020-09-240.00040

mg/L0.193Iron, dissolved 2020-09-240.010

mg/L< 0.00020Lead, dissolved 2020-09-240.00020

mg/L25.4Magnesium, dissolved 2020-09-240.010

mg/L0.0998Manganese, dissolved 2020-09-240.00020

mg/L< 0.000010Mercury, dissolved 2020-09-210.000010

mg/L0.00250Molybdenum, dissolved 2020-09-240.00010

mg/L0.00671Nickel, dissolved 2020-09-240.00040

mg/L< 0.050Phosphorus, dissolved 2020-09-240.050

mg/L1.34Potassium, dissolved 2020-09-240.10

mg/L0.00223Selenium, dissolved 2020-09-240.00050

mg/L4.9Silicon, dissolved 2020-09-241.0

mg/L< 0.000050Silver, dissolved 2020-09-240.000050

mg/L3.01Sodium, dissolved 2020-09-240.10

mg/L0.312Strontium, dissolved 2020-09-240.0010

mg/L43.9Sulfur, dissolved 2020-09-243.0

mg/L< 0.00050Tellurium, dissolved 2020-09-240.00050

mg/L< 0.000020Thallium, dissolved 2020-09-240.000020

mg/L< 0.00010Thorium, dissolved 2020-09-240.00010

mg/L< 0.00020Tin, dissolved 2020-09-240.00020

mg/L< 0.0050Titanium, dissolved 2020-09-240.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-240.0010

mg/L0.00216Uranium, dissolved 2020-09-240.000020

mg/L0.0023Vanadium, dissolved 2020-09-240.0010

mg/L0.0128Zinc, dissolved 2020-09-240.0040

mg/L< 0.00010Zirconium, dissolved 2020-09-240.00010

General Parameters

mg/L142Alkalinity, Total (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 2020-09-191.0

mg/L142Alkalinity, Bicarbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 2020-09-191.0

mg/L< 0.050Ammonia, Total (as N) 2020-09-210.050

µS/cm508Conductivity (EC) 2020-09-192.0

pH units8.04pH 2020-09-190.10 HT2

mg/L346Solids, Total Dissolved 2020-09-2015

mg/L7.4Solids, Total Suspended 2020-09-212.0

Total Metals

mg/L0.113Aluminum, total 2020-09-240.0050

mg/L0.00603Antimony, total 2020-09-240.00020
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-05 (0091816-05) | Matrix: Water | Sampled: 2020-09-15 14:50 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Total Metals, Continued

mg/L0.00424Arsenic, total 2020-09-240.00050

mg/L0.0723Barium, total 2020-09-240.0050

mg/L< 0.00010Beryllium, total 2020-09-240.00010

mg/L< 0.00010Bismuth, total 2020-09-240.00010

mg/L< 0.0500Boron, total 2020-09-240.0500

mg/L0.000113Cadmium, total 2020-09-240.000010

mg/L75.5Calcium, total 2020-09-240.20

mg/L0.00077Chromium, total 2020-09-240.00050

mg/L0.00155Cobalt, total 2020-09-240.00010

mg/L0.00199Copper, total 2020-09-240.00040

mg/L0.395Iron, total 2020-09-240.010

mg/L< 0.00020Lead, total 2020-09-240.00020

mg/L0.0144Lithium, total 2020-09-240.00010

mg/L26.6Magnesium, total 2020-09-240.010

mg/L0.110Manganese, total 2020-09-240.00020

mg/L< 0.000040Mercury, total 2020-09-240.000040 CT5

mg/L0.00268Molybdenum, total 2020-09-240.00010

mg/L0.00781Nickel, total 2020-09-240.00040

mg/L< 0.050Phosphorus, total 2020-09-240.050

mg/L1.53Potassium, total 2020-09-240.10

mg/L0.00224Selenium, total 2020-09-240.00050

mg/L5.7Silicon, total 2020-09-241.0

mg/L< 0.000050Silver, total 2020-09-240.000050

mg/L3.13Sodium, total 2020-09-240.10

mg/L0.372Strontium, total 2020-09-240.0010

mg/L58.6Sulfur, total 2020-09-243.0

mg/L< 0.00050Tellurium, total 2020-09-240.00050

mg/L< 0.000020Thallium, total 2020-09-240.000020

mg/L< 0.00010Thorium, total 2020-09-240.00010

mg/L< 0.00020Tin, total 2020-09-240.00020

mg/L< 0.0050Titanium, total 2020-09-240.0050

mg/L< 0.0010Tungsten, total 2020-09-240.0010

mg/L0.00227Uranium, total 2020-09-240.000020

mg/L0.0089Vanadium, total 2020-09-240.0010

mg/L0.0159Zinc, total 2020-09-240.0040

mg/L0.00016Zirconium, total 2020-09-240.00010

2020T24-06 (0091816-06) | Matrix: Water | Sampled: 2020-09-15 15:02 | eq_Stn_code : BC-28a | eq_SBpl_Class : 

Anions

mg/L0.33Chloride 2020-09-180.10

mg/L0.170Nitrate (as N) 2020-09-180.010

mg/L< 0.010Nitrite (as N) 2020-09-180.010

mg/L127Sulfate 2020-09-181.0
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-06 (0091816-06) | Matrix: Water | Sampled: 2020-09-15 15:02 | eq_Stn_code : BC-65 NEW | eq_SBpl_Class 

: , Continued

Anions, Continued

Calculated Parameters

mg/L273Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.0135Lithium, dissolved 2020-09-240.00010

mg/L0.0537Aluminum, dissolved 2020-09-240.0050

mg/L0.00455Antimony, dissolved 2020-09-240.00020

mg/L0.00206Arsenic, dissolved 2020-09-240.00050

mg/L0.0605Barium, dissolved 2020-09-240.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-240.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-240.00010

mg/L< 0.0500Boron, dissolved 2020-09-240.0500

mg/L0.000098Cadmium, dissolved 2020-09-240.000010

mg/L66.8Calcium, dissolved 2020-09-240.20

mg/L< 0.00050Chromium, dissolved 2020-09-240.00050

mg/L0.00129Cobalt, dissolved 2020-09-240.00010

mg/L0.00154Copper, dissolved 2020-09-240.00040

mg/L0.200Iron, dissolved 2020-09-240.010

mg/L< 0.00020Lead, dissolved 2020-09-240.00020

mg/L25.7Magnesium, dissolved 2020-09-240.010

mg/L0.101Manganese, dissolved 2020-09-240.00020

mg/L< 0.000010Mercury, dissolved 2020-09-210.000010

mg/L0.00245Molybdenum, dissolved 2020-09-240.00010

mg/L0.00696Nickel, dissolved 2020-09-240.00040

mg/L< 0.050Phosphorus, dissolved 2020-09-240.050

mg/L1.37Potassium, dissolved 2020-09-240.10

mg/L0.00229Selenium, dissolved 2020-09-240.00050

mg/L5.1Silicon, dissolved 2020-09-241.0

mg/L< 0.000050Silver, dissolved 2020-09-240.000050

mg/L3.02Sodium, dissolved 2020-09-240.10

mg/L0.314Strontium, dissolved 2020-09-240.0010

mg/L42.8Sulfur, dissolved 2020-09-243.0

mg/L< 0.00050Tellurium, dissolved 2020-09-240.00050

mg/L< 0.000020Thallium, dissolved 2020-09-240.000020

mg/L< 0.00010Thorium, dissolved 2020-09-240.00010

mg/L< 0.00020Tin, dissolved 2020-09-240.00020

mg/L< 0.0050Titanium, dissolved 2020-09-240.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-240.0010

mg/L0.00214Uranium, dissolved 2020-09-240.000020

mg/L0.0027Vanadium, dissolved 2020-09-240.0010

mg/L0.0118Zinc, dissolved 2020-09-240.0040

mg/L0.00011Zirconium, dissolved 2020-09-240.00010

General Parameters
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-06 (0091816-06) | Matrix: Water | Sampled: 2020-09-15 15:02 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

General Parameters, Continued

mg/L142Alkalinity, Total (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 2020-09-191.0

mg/L142Alkalinity, Bicarbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 2020-09-191.0

mg/L< 0.050Ammonia, Total (as N) 2020-09-210.050

µS/cm513Conductivity (EC) 2020-09-192.0

pH units8.05pH 2020-09-190.10 HT2

mg/L361Solids, Total Dissolved 2020-09-2015

mg/L7.2Solids, Total Suspended 2020-09-212.0

Total Metals

mg/L0.144Aluminum, total 2020-09-240.0050

mg/L0.00560Antimony, total 2020-09-240.00020

mg/L0.00453Arsenic, total 2020-09-240.00050

mg/L0.0702Barium, total 2020-09-240.0050

mg/L< 0.00010Beryllium, total 2020-09-240.00010

mg/L< 0.00010Bismuth, total 2020-09-240.00010

mg/L< 0.0500Boron, total 2020-09-240.0500

mg/L0.000107Cadmium, total 2020-09-240.000010

mg/L70.7Calcium, total 2020-09-240.20

mg/L0.00082Chromium, total 2020-09-240.00050

mg/L0.00155Cobalt, total 2020-09-240.00010

mg/L0.00190Copper, total 2020-09-240.00040

mg/L0.466Iron, total 2020-09-240.010

mg/L< 0.00020Lead, total 2020-09-240.00020

mg/L0.0132Lithium, total 2020-09-240.00010

mg/L25.1Magnesium, total 2020-09-240.010

mg/L0.105Manganese, total 2020-09-240.00020

mg/L< 0.000010Mercury, total 2020-09-230.000010

mg/L0.00257Molybdenum, total 2020-09-240.00010

mg/L0.00814Nickel, total 2020-09-240.00040

mg/L< 0.050Phosphorus, total 2020-09-240.050

mg/L1.44Potassium, total 2020-09-240.10

mg/L0.00211Selenium, total 2020-09-240.00050

mg/L5.3Silicon, total 2020-09-241.0

mg/L< 0.000050Silver, total 2020-09-240.000050

mg/L2.95Sodium, total 2020-09-240.10

mg/L0.352Strontium, total 2020-09-240.0010

mg/L49.6Sulfur, total 2020-09-243.0

mg/L< 0.00050Tellurium, total 2020-09-240.00050

mg/L< 0.000020Thallium, total 2020-09-240.000020

mg/L< 0.00010Thorium, total 2020-09-240.00010

mg/L< 0.00020Tin, total 2020-09-240.00020
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-06 (0091816-06) | Matrix: Water | Sampled: 2020-09-15 15:02 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Total Metals, Continued

mg/L< 0.0050Titanium, total 2020-09-240.0050

mg/L< 0.0010Tungsten, total 2020-09-240.0010

mg/L0.00212Uranium, total 2020-09-240.000020

mg/L0.0109Vanadium, total 2020-09-240.0010

mg/L0.0154Zinc, total 2020-09-240.0040

mg/L0.00020Zirconium, total 2020-09-240.00010

2020T26-01 (0091816-07) | Matrix: Water | Sampled: 2020-09-15 11:15 | eq_Stn_code : BC-28a | eq_SBpl_Class : 

Anions

mg/L< 0.10Chloride 2020-09-180.10

mg/L< 0.010Nitrate (as N) 2020-09-180.010

mg/L< 0.010Nitrite (as N) 2020-09-180.010

mg/L1.4Sulfate 2020-09-181.0

Calculated Parameters

mg/L15.7Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.00221Lithium, dissolved 2020-09-240.00010

mg/L0.0284Aluminum, dissolved 2020-09-240.0050

mg/L0.00024Antimony, dissolved 2020-09-240.00020

mg/L0.00065Arsenic, dissolved 2020-09-240.00050

mg/L0.0637Barium, dissolved 2020-09-240.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-240.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-240.00010

mg/L< 0.0500Boron, dissolved 2020-09-240.0500

mg/L< 0.000010Cadmium, dissolved 2020-09-240.000010

mg/L4.02Calcium, dissolved 2020-09-240.20

mg/L< 0.00050Chromium, dissolved 2020-09-240.00050

mg/L< 0.00010Cobalt, dissolved 2020-09-240.00010

mg/L0.00071Copper, dissolved 2020-09-240.00040

mg/L0.242Iron, dissolved 2020-09-240.010

mg/L< 0.00020Lead, dissolved 2020-09-240.00020

mg/L1.38Magnesium, dissolved 2020-09-240.010

mg/L0.00843Manganese, dissolved 2020-09-240.00020

mg/L< 0.000010Mercury, dissolved 2020-09-210.000010

mg/L< 0.00010Molybdenum, dissolved 2020-09-240.00010

mg/L0.00046Nickel, dissolved 2020-09-240.00040

mg/L< 0.050Phosphorus, dissolved 2020-09-240.050

mg/L0.25Potassium, dissolved 2020-09-240.10

mg/L< 0.00050Selenium, dissolved 2020-09-240.00050

mg/L< 1.0Silicon, dissolved 2020-09-241.0

mg/L< 0.000050Silver, dissolved 2020-09-240.000050
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T26-01 (0091816-07) | Matrix: Water | Sampled: 2020-09-15 11:15 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Dissolved Metals, Continued

mg/L0.69Sodium, dissolved 2020-09-240.10

mg/L0.0270Strontium, dissolved 2020-09-240.0010

mg/L< 3.0Sulfur, dissolved 2020-09-243.0

mg/L< 0.00050Tellurium, dissolved 2020-09-240.00050

mg/L< 0.000020Thallium, dissolved 2020-09-240.000020

mg/L< 0.00010Thorium, dissolved 2020-09-240.00010

mg/L< 0.00020Tin, dissolved 2020-09-240.00020

mg/L< 0.0050Titanium, dissolved 2020-09-240.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-240.0010

mg/L< 0.000020Uranium, dissolved 2020-09-240.000020

mg/L0.0018Vanadium, dissolved 2020-09-240.0010

mg/L< 0.0040Zinc, dissolved 2020-09-240.0040

mg/L< 0.00010Zirconium, dissolved 2020-09-240.00010

General Parameters

mg/L14.4Alkalinity, Total (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 2020-09-191.0

mg/L14.4Alkalinity, Bicarbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 2020-09-191.0

mg/L< 0.050Ammonia, Total (as N) 2020-09-210.050

µS/cm38.0Conductivity (EC) 2020-09-192.0

pH units6.68pH 2020-09-190.10 HT2

mg/L40Solids, Total Dissolved 2020-09-2115

2020T26-02 (0091816-08) | Matrix: Water | Sampled: 2020-09-15 15:00 | eq_Stn_code : BC-28a | eq_SBpl_Class : 

Anions

mg/L3.21Chloride 2020-09-180.10

mg/L20.8Nitrate (as N) 2020-09-180.010

mg/L< 0.010Nitrite (as N) 2020-09-180.010

mg/L26.6Sulfate 2020-09-181.0

Calculated Parameters

mg/L303Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.0156Lithium, dissolved 2020-09-240.00010

mg/L< 0.0050Aluminum, dissolved 2020-09-240.0050

mg/L0.00480Antimony, dissolved 2020-09-240.00020

mg/L0.00066Arsenic, dissolved 2020-09-240.00050

mg/L0.0956Barium, dissolved 2020-09-240.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-240.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-240.00010
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T26-02 (0091816-08) | Matrix: Water | Sampled: 2020-09-15 15:00 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Dissolved Metals, Continued

mg/L< 0.0500Boron, dissolved 2020-09-240.0500

mg/L0.000107Cadmium, dissolved 2020-09-240.000010

mg/L64.3Calcium, dissolved 2020-09-240.20

mg/L< 0.00050Chromium, dissolved 2020-09-240.00050

mg/L0.0435Cobalt, dissolved 2020-09-240.00010

mg/L0.00230Copper, dissolved 2020-09-240.00040

mg/L< 0.010Iron, dissolved 2020-09-240.010

mg/L< 0.00020Lead, dissolved 2020-09-240.00020

mg/L34.6Magnesium, dissolved 2020-09-240.010

mg/L< 0.00020Manganese, dissolved 2020-09-240.00020

mg/L< 0.000010Mercury, dissolved 2020-09-210.000010

mg/L0.00054Molybdenum, dissolved 2020-09-240.00010

mg/L0.0127Nickel, dissolved 2020-09-240.00040

mg/L0.158Phosphorus, dissolved 2020-09-240.050

mg/L2.64Potassium, dissolved 2020-09-240.10

mg/L0.00780Selenium, dissolved 2020-09-240.00050

mg/L5.0Silicon, dissolved 2020-09-241.0

mg/L< 0.000050Silver, dissolved 2020-09-240.000050

mg/L10.4Sodium, dissolved 2020-09-240.10

mg/L0.320Strontium, dissolved 2020-09-240.0010

mg/L7.7Sulfur, dissolved 2020-09-243.0

mg/L< 0.00050Tellurium, dissolved 2020-09-240.00050

mg/L< 0.000020Thallium, dissolved 2020-09-240.000020

mg/L< 0.00010Thorium, dissolved 2020-09-240.00010

mg/L< 0.00020Tin, dissolved 2020-09-240.00020

mg/L< 0.0050Titanium, dissolved 2020-09-240.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-240.0010

mg/L0.00170Uranium, dissolved 2020-09-240.000020

mg/L0.0020Vanadium, dissolved 2020-09-240.0010

mg/L0.0091Zinc, dissolved 2020-09-240.0040

mg/L0.00011Zirconium, dissolved 2020-09-240.00010

General Parameters

mg/L256Alkalinity, Total (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 2020-09-191.0

mg/L256Alkalinity, Bicarbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 2020-09-191.0

mg/L< 0.050Ammonia, Total (as N) 2020-09-210.050

µS/cm691Conductivity (EC) 2020-09-192.0

pH units7.94pH 2020-09-190.10 HT2

mg/L440Solids, Total Dissolved 2020-09-2015

2020T26-03 (0091816-09) | Matrix: Water | Sampled: 2020-09-15 15:40 | eq_Stn_code : BC-28a | eq_SBpl_Class : 
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T26-03 (0091816-09) | Matrix: Water | Sampled: 2020-09-15 15:40 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Anions

mg/L0.30Chloride 2020-09-180.10

mg/L0.249Nitrate (as N) 2020-09-180.010

mg/L< 0.010Nitrite (as N) 2020-09-180.010

mg/L34.7Sulfate 2020-09-181.0

Calculated Parameters

mg/L165Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.0112Lithium, dissolved 2020-09-240.00010

mg/L0.0240Aluminum, dissolved 2020-09-240.0050

mg/L0.00348Antimony, dissolved 2020-09-240.00020

mg/L0.00159Arsenic, dissolved 2020-09-240.00050

mg/L0.150Barium, dissolved 2020-09-240.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-240.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-240.00010

mg/L< 0.0500Boron, dissolved 2020-09-240.0500

mg/L0.000201Cadmium, dissolved 2020-09-240.000010

mg/L45.0Calcium, dissolved 2020-09-240.20

mg/L0.00057Chromium, dissolved 2020-09-240.00050

mg/L0.00049Cobalt, dissolved 2020-09-240.00010

mg/L0.00795Copper, dissolved 2020-09-240.00040

mg/L0.018Iron, dissolved 2020-09-240.010

mg/L0.00069Lead, dissolved 2020-09-240.00020

mg/L12.9Magnesium, dissolved 2020-09-240.010

mg/L0.00839Manganese, dissolved 2020-09-240.00020

mg/L< 0.000010Mercury, dissolved 2020-09-210.000010

mg/L0.00096Molybdenum, dissolved 2020-09-240.00010

mg/L0.00651Nickel, dissolved 2020-09-240.00040

mg/L0.572Phosphorus, dissolved 2020-09-240.050

mg/L1.65Potassium, dissolved 2020-09-240.10

mg/L< 0.00050Selenium, dissolved 2020-09-240.00050

mg/L8.6Silicon, dissolved 2020-09-241.0

mg/L< 0.000050Silver, dissolved 2020-09-240.000050

mg/L4.09Sodium, dissolved 2020-09-240.10

mg/L0.200Strontium, dissolved 2020-09-240.0010

mg/L10.5Sulfur, dissolved 2020-09-243.0

mg/L< 0.00050Tellurium, dissolved 2020-09-240.00050

mg/L< 0.000020Thallium, dissolved 2020-09-240.000020

mg/L< 0.00010Thorium, dissolved 2020-09-240.00010

mg/L< 0.00020Tin, dissolved 2020-09-240.00020

mg/L< 0.0050Titanium, dissolved 2020-09-240.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-240.0010

mg/L0.00100Uranium, dissolved 2020-09-240.000020

Page 19 of 36Rev 2020-06-23 Caring About Results, Obviously.
Page 19 of 36



REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T26-03 (0091816-09) | Matrix: Water | Sampled: 2020-09-15 15:40 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Dissolved Metals, Continued

mg/L0.0025Vanadium, dissolved 2020-09-240.0010

mg/L0.0243Zinc, dissolved 2020-09-240.0040

mg/L0.00028Zirconium, dissolved 2020-09-240.00010

General Parameters

mg/L138Alkalinity, Total (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 2020-09-191.0

mg/L138Alkalinity, Bicarbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 2020-09-191.0

mg/L0.081Ammonia, Total (as N) 2020-09-210.050

µS/cm325Conductivity (EC) 2020-09-192.0

pH units7.73pH 2020-09-190.10 HT2

mg/L256Solids, Total Dissolved 2020-09-2015

2020T26-04 (0091816-10) | Matrix: Water | Sampled: 2020-09-15 17:50 | eq_Stn_code : BC-28a | eq_SBpl_Class : 

Anions

mg/L1.07Chloride 2020-09-180.10

mg/L< 0.010Nitrate (as N) 2020-09-180.010

mg/L< 0.010Nitrite (as N) 2020-09-180.010

mg/L105Sulfate 2020-09-181.0

Calculated Parameters

mg/L333Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.0614Lithium, dissolved 2020-09-240.00010

mg/L0.0081Aluminum, dissolved 2020-09-240.0050

mg/L0.00137Antimony, dissolved 2020-09-240.00020

mg/L< 0.00050Arsenic, dissolved 2020-09-240.00050

mg/L0.0354Barium, dissolved 2020-09-240.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-240.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-240.00010

mg/L< 0.0500Boron, dissolved 2020-09-240.0500

mg/L0.000031Cadmium, dissolved 2020-09-240.000010

mg/L69.6Calcium, dissolved 2020-09-240.20

mg/L0.00075Chromium, dissolved 2020-09-240.00050

mg/L0.00367Cobalt, dissolved 2020-09-240.00010

mg/L0.00644Copper, dissolved 2020-09-240.00040

mg/L0.023Iron, dissolved 2020-09-240.010

mg/L0.00029Lead, dissolved 2020-09-240.00020

mg/L38.7Magnesium, dissolved 2020-09-240.010

mg/L0.770Manganese, dissolved 2020-09-240.00020
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-13 17:20

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte   Result    RL Units Analyzed Qualifier

2020T26-04 (0091816-10) | Matrix: Water | Sampled: 2020-09-15 17:50 | eq_Stn_code : BC-28a | eq_SBpl_Class : , 

Continued

Dissolved Metals, Continued

mg/L< 0.000010Mercury, dissolved 2020-09-210.000010

mg/L0.0107Molybdenum, dissolved 2020-09-240.00010

mg/L0.0154Nickel, dissolved 2020-09-240.00040

mg/L0.573Phosphorus, dissolved 2020-09-240.050

mg/L8.48Potassium, dissolved 2020-09-240.10

mg/L0.00199Selenium, dissolved 2020-09-240.00050

mg/L4.7Silicon, dissolved 2020-09-241.0

mg/L< 0.000050Silver, dissolved 2020-09-240.000050

mg/L10.5Sodium, dissolved 2020-09-240.10

mg/L0.821Strontium, dissolved 2020-09-240.0010

mg/L35.5Sulfur, dissolved 2020-09-243.0

mg/L< 0.00050Tellurium, dissolved 2020-09-240.00050

mg/L< 0.000020Thallium, dissolved 2020-09-240.000020

mg/L< 0.00010Thorium, dissolved 2020-09-240.00010

mg/L0.00945Tin, dissolved 2020-09-240.00020

mg/L< 0.0050Titanium, dissolved 2020-09-240.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-240.0010

mg/L0.00114Uranium, dissolved 2020-09-240.000020

mg/L0.0014Vanadium, dissolved 2020-09-240.0010

mg/L0.0350Zinc, dissolved 2020-09-240.0040

mg/L< 0.00010Zirconium, dissolved 2020-09-240.00010

General Parameters

mg/L246Alkalinity, Total (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 2020-09-191.0

mg/L246Alkalinity, Bicarbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 2020-09-191.0

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 2020-09-191.0

mg/L< 0.050Ammonia, Total (as N) 2020-09-210.050

µS/cm645Conductivity (EC) 2020-09-192.0

pH units7.67pH 2020-09-190.10 HT2

mg/L460Solids, Total Dissolved 2020-09-2015

Sample Qualifiers:

CT5 This sample has been incorrectly preserved for Mercury analysis

HT2 The 15 minute recommended holding time (from sampling to analysis) has been exceeded - field analysis is 

recommended.
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PROJECT Brewery Creek
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Technique LocationAnalysis Description Method Ref. Accredited

Alkalinity in Water SM 2320 B* (2017) Titration with H2SO4 Kelownaü

Ammonia, Total in Water SM 4500-NH3 G* 

(2017)

Automated Colorimetry (Phenate) Kelownaü

Anions in Water SM 4110 B (2017) Ion Chromatography Kelownaü

Conductivity in Water SM 2510 B (2017) Conductivity Meter Kelownaü

Cyanide, Free in Water ASTM D7237-15a Flow Injection with Gas Diffusion and Amperometry Kelowna

Cyanide, SAD in Water ASTM D7511-12 Flow Injection with In-Line UV Digestion and Amperometry Kelownaü

Cyanide, WAD in Water ASTM D6888-09 Flow Injection with Gas Diffusion and Amperometry Kelownaü

Dissolved Metals in Water EPA 200.8 / EPA 6020B 0.45 µm Filtration / Inductively Coupled Plasma-Mass 

Spectroscopy (ICP-MS)

Richmondü

Hardness in Water SM 2340 B (2017) Calculation: 2.497 [diss Ca] + 4.118 [diss Mg] N/Aü

Mercury, dissolved in Water EPA 245.7* BrCl2 Oxidation / Cold Vapor Atomic Fluorescence 

Spectrometry (CVAFS)

Richmondü

Mercury, total in Water EPA 245.7* BrCl2 Oxidation / Cold Vapor Atomic Fluorescence 

Spectrometry (CVAFS)

Richmondü

pH in Water SM 4500-H+ B (2017) Electrometry Kelownaü

Solids, Total Dissolved in Water SM 2540 C* (2017) Gravimetry (Dried at 103-105C) Kelownaü

Solids, Total Suspended in 

Water

SM 2540 D* (2017) Gravimetry (Dried at 103-105C) Kelownaü

Thiocyanate in Water SM 4500-CN- M (2017) Colorimetry Kelownaü

Total Metals in Water EPA 200.2 / EPA 6020B HNO3+HCl Hot Block Digestion / Inductively Coupled 

Plasma-Mass Spectroscopy (ICP-MS)

Richmondü

Note: An asterisk in the Method Reference indicates that the CARO method has been modified from the reference method

Glossary of Terms:

RL   Reporting Limit (default)

Less than the specified Reporting Limit (RL) - the actual RL may be higher than the default RL due to various factors<

Milligrams per litremg/L

pH < 7 = acidic, ph > 7 = basicpH units

Microsiemens per centimetreµS/cm

ASTM ASTM International Test Methods

EPA United States Environmental Protection Agency Test Methods

SM Standard Methods for the Examination of Water and Wastewater, American Public Health Association
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PROJECT Brewery Creek

WORK ORDER 0091816

General Comments:

The results in this report apply to the samples analyzed in accordance with the Chain of Custody document. This 

analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage resulting directly or 

indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis.  Samples will be 

disposed of 30 days after the test report has been issued unless otherwise agreed to in writing. 

Results in Bold indicate values that are above CARO's method reporting limits.  Any results that are above regulatory 

limits are highlighted red.  Please note that results will only be highlighted red if the regulatory limits are included on the 

CARO report.  Any Bold and/or highlighted results do not take into account method uncertainty.  If you would like method 

uncertainty or regulatory limits to be included on your report, please contact your Account Manager:tmaxwell@caro.ca

Please note any regulatory guidelines applied to this report are added as a convenience to the client, at their request, to 

help provide some initial context to analytical results obtained. Although CARO makes every effort to ensure accuracy of 

the associated regulatory guideline(s) applied, the guidelines applied cannot be assumed to be correct due to a variety of 

factors and as such CARO Analytical Services assumes no liability or responsibility for the use of those guidelines to 

make any decisions.  The original source of the regulation should be verified and a review of the guideline (s) should be 

validated as correct in order to make any decisions arising from the comparison of the analytical data obtained to the 

relevant regulatory guideline for one �s particular circumstances.  Further, CARO Analytical Services assumes no liability 

or responsibility for any loss attributed from the use of these guidelines in any way.
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The following section displays the quality control (QC) data that is associated with your sample data. Groups of samples are prepared 

in �batches� and analyzed in conjunction with QC samples that ensure your data is of the highest quality. Common QC types include:

� Method Blank (Blk): A blank sample that undergoes sample processing identical to that carried out for the test samples. Method 

blank results are used to assess contamination from the laboratory environment and reagents.

� Duplicate (Dup): An additional or second portion of a randomly selected sample in the analytical run carried through the entire 

analytical process. Duplicates provide a measure of the analytical method's precision (reproducibility).

� Blank Spike (BS): A sample of known concentration which undergoes processing identical to that carried out for test samples, a l so 

referred to as a laboratory control sample (LCS). Blank spikes provide a measure of the analytical method's accuracy.

� Matrix Spike (MS): A second aliquot of sample is fortified with with a known concentration of target analytes and carried through 

the entire analytical process. Matrix spikes evaluate potential matrix effects that may affect the analyte recovery.

� Reference Material (SRM): A homogenous material of similar matrix to the samples, certified for the parameter(s) listed. 

Reference Materials ensure that the analytical process is adequate to achieve acceptable recoveries of the parameter(s) tested.

Each QC type is analyzed at a 5-10% frequency, i.e. one blank/duplicate/spike for every 10-20 samples. For all types of QC, the 

specified recovery (% Rec) and relative percent difference (RPD) limits are derived from long-term method performance averages 

and/or prescribed by the reference method.

 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

Anions,  Batch B0I1604

Blank (B0I1604-BLK1)  Prepared: 2020-09-18, Analyzed: 2020-09-18

mg/LChloride < 0.10 0.10

mg/L< 0.010Nitrate (as N) 0.010

mg/L< 0.010Nitrite (as N) 0.010

mg/L< 1.0Sulfate 1.0

Blank (B0I1604-BLK2)  Prepared: 2020-09-18, Analyzed: 2020-09-18

mg/LChloride < 0.10 0.10

mg/L< 0.010Nitrate (as N) 0.010

mg/L< 0.010Nitrite (as N) 0.010

mg/L< 1.0Sulfate 1.0

Blank (B0I1604-BLK3)  Prepared: 2020-09-18, Analyzed: 2020-09-18

mg/LChloride < 0.10 0.10

mg/L< 0.010Nitrate (as N) 0.010

mg/L< 0.010Nitrite (as N) 0.010

mg/L< 1.0Sulfate 1.0

LCS (B0I1604-BS1)  Prepared: 2020-09-18, Analyzed: 2020-09-18

90-110100mg/LChloride 16.0 0.10 16.0

mg/L 90-110993.94Nitrate (as N) 0.010 4.00

mg/L 85-115961.92Nitrite (as N) 0.010 2.00

mg/L 90-11010016.1Sulfate 1.0 16.0

LCS (B0I1604-BS2)  Prepared: 2020-09-18, Analyzed: 2020-09-18

90-110100mg/LChloride 16.0 0.10 16.0

mg/L 90-1101014.04Nitrate (as N) 0.010 4.00

mg/L 85-115961.93Nitrite (as N) 0.010 2.00

mg/L 90-1109915.9Sulfate 1.0 16.0

LCS (B0I1604-BS3)  Prepared: 2020-09-18, Analyzed: 2020-09-18

90-110101mg/LChloride 16.1 0.10 16.0

mg/L 90-110993.96Nitrate (as N) 0.010 4.00

mg/L 85-115971.94Nitrite (as N) 0.010 2.00

mg/L 90-11010116.1Sulfate 1.0 16.0

Dissolved Metals,  Batch B0I1780
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 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

Dissolved Metals,  Batch B0I1780, Continued

Blank (B0I1780-BLK1)  Prepared: 2020-09-19, Analyzed: 2020-09-21

mg/LMercury, dissolved < 0.000010 0.000010

Blank (B0I1780-BLK2)  Prepared: 2020-09-19, Analyzed: 2020-09-21

mg/LMercury, dissolved < 0.000010 0.000010

Reference (B0I1780-SRM1)  Prepared: 2020-09-19, Analyzed: 2020-09-21

70-130105mg/LMercury, dissolved 0.00608 0.000010 0.00581

Dissolved Metals,  Batch B0I2031

Blank (B0I2031-BLK1)  Prepared: 2020-09-24, Analyzed: 2020-09-24

mg/LLithium, dissolved < 0.00010 0.00010

mg/L< 0.0050Aluminum, dissolved 0.0050

mg/L< 0.00020Antimony, dissolved 0.00020

mg/L< 0.00050Arsenic, dissolved 0.00050

mg/L< 0.0050Barium, dissolved 0.0050

mg/L< 0.00010Beryllium, dissolved 0.00010

mg/L< 0.00010Bismuth, dissolved 0.00010

mg/L< 0.0500Boron, dissolved 0.0500

mg/L< 0.000010Cadmium, dissolved 0.000010

mg/L< 0.20Calcium, dissolved 0.20

mg/L< 0.00050Chromium, dissolved 0.00050

mg/L< 0.00010Cobalt, dissolved 0.00010

mg/L< 0.00040Copper, dissolved 0.00040

mg/L< 0.010Iron, dissolved 0.010

mg/L< 0.00020Lead, dissolved 0.00020

mg/L< 0.010Magnesium, dissolved 0.010

mg/L< 0.00020Manganese, dissolved 0.00020

mg/L< 0.00010Molybdenum, dissolved 0.00010

mg/L< 0.00040Nickel, dissolved 0.00040

mg/L< 0.050Phosphorus, dissolved 0.050

mg/L< 0.10Potassium, dissolved 0.10

mg/L< 0.00050Selenium, dissolved 0.00050

mg/L< 1.0Silicon, dissolved 1.0

mg/L< 0.000050Silver, dissolved 0.000050

mg/L< 0.10Sodium, dissolved 0.10

mg/L< 0.0010Strontium, dissolved 0.0010

mg/L< 3.0Sulfur, dissolved 3.0

mg/L< 0.00050Tellurium, dissolved 0.00050

mg/L< 0.000020Thallium, dissolved 0.000020

mg/L< 0.00010Thorium, dissolved 0.00010

mg/L< 0.00020Tin, dissolved 0.00020

mg/L< 0.0050Titanium, dissolved 0.0050

mg/L< 0.0010Tungsten, dissolved 0.0010

mg/L< 0.000020Uranium, dissolved 0.000020

mg/L< 0.0010Vanadium, dissolved 0.0010

mg/L< 0.0040Zinc, dissolved 0.0040

mg/L< 0.00010Zirconium, dissolved 0.00010

LCS (B0I2031-BS1)  Prepared: 2020-09-24, Analyzed: 2020-09-24

80-120100mg/LLithium, dissolved 0.0201 0.00010 0.0200

mg/L 80-1201170.0233Aluminum, dissolved 0.0050 0.0199

mg/L 80-120910.0183Antimony, dissolved 0.00020 0.0200

mg/L 80-120840.0168Arsenic, dissolved 0.00050 0.0200

mg/L 80-1201000.0199Barium, dissolved 0.0050 0.0198

mg/L 80-120940.0186Beryllium, dissolved 0.00010 0.0198
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 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

Dissolved Metals,  Batch B0I2031, Continued

LCS (B0I2031-BS1), Continued  Prepared: 2020-09-24, Analyzed: 2020-09-24

mg/L 80-1201060.0211Bismuth, dissolved 0.00010 0.0200

mg/L 80-120101< 0.0500Boron, dissolved 0.0500 0.0200

mg/L 80-1201030.0204Cadmium, dissolved 0.000010 0.0199

mg/L 80-1201052.13Calcium, dissolved 0.20 2.02

mg/L 80-120950.0188Chromium, dissolved 0.00050 0.0198

mg/L 80-120960.0190Cobalt, dissolved 0.00010 0.0199

mg/L 80-1201010.0201Copper, dissolved 0.00040 0.0200

mg/L 80-120971.96Iron, dissolved 0.010 2.02

mg/L 80-1201040.0207Lead, dissolved 0.00020 0.0199

mg/L 80-1201062.13Magnesium, dissolved 0.010 2.02

mg/L 80-1201020.0204Manganese, dissolved 0.00020 0.0199

mg/L 80-120960.0191Molybdenum, dissolved 0.00010 0.0200

mg/L 80-120980.0196Nickel, dissolved 0.00040 0.0200

mg/L 80-1201002.00Phosphorus, dissolved 0.050 2.00

mg/L 80-1201012.04Potassium, dissolved 0.10 2.02

mg/L 80-1201090.0218Selenium, dissolved 0.00050 0.0200

mg/L 80-1201122.2Silicon, dissolved 1.0 2.00

mg/L 80-1201040.0207Silver, dissolved 0.000050 0.0200

mg/L 80-1201032.08Sodium, dissolved 0.10 2.02

mg/L 80-1201000.0199Strontium, dissolved 0.0010 0.0200

mg/L 80-1201015.0Sulfur, dissolved 3.0 5.00

mg/L 80-120920.0183Tellurium, dissolved 0.00050 0.0200

mg/L 80-1201050.0209Thallium, dissolved 0.000020 0.0199

mg/L 80-1201010.0202Thorium, dissolved 0.00010 0.0200

mg/L 80-120890.0178Tin, dissolved 0.00020 0.0200

mg/L 80-120830.0166Titanium, dissolved 0.0050 0.0200

mg/L 80-120970.0195Tungsten, dissolved 0.0010 0.0200

mg/L 80-1201030.0206Uranium, dissolved 0.000020 0.0200

mg/L 80-120850.0170Vanadium, dissolved 0.0010 0.0200

mg/L 80-1201050.0210Zinc, dissolved 0.0040 0.0200

mg/L 80-120840.0168Zirconium, dissolved 0.00010 0.0200

Reference (B0I2031-SRM1)  Prepared: 2020-09-24, Analyzed: 2020-09-24

70-13098mg/LLithium, dissolved 0.0984 0.00010 0.100

mg/L 70-1301000.235Aluminum, dissolved 0.0050 0.235

mg/L 70-130970.0419Antimony, dissolved 0.00020 0.0431

mg/L 70-130850.361Arsenic, dissolved 0.00050 0.423

mg/L 70-130892.94Barium, dissolved 0.0050 3.30

mg/L 70-130930.195Beryllium, dissolved 0.00010 0.209

mg/L 70-130961.59Boron, dissolved 0.0500 1.65

mg/L 70-130990.220Cadmium, dissolved 0.000010 0.221

mg/L 70-130957.33Calcium, dissolved 0.20 7.72

mg/L 70-130920.398Chromium, dissolved 0.00050 0.434

mg/L 70-130940.117Cobalt, dissolved 0.00010 0.124

mg/L 70-130960.784Copper, dissolved 0.00040 0.815

mg/L 70-130971.23Iron, dissolved 0.010 1.27

mg/L 70-1301010.111Lead, dissolved 0.00020 0.110

mg/L 70-1301036.79Magnesium, dissolved 0.010 6.59

mg/L 70-1301040.355Manganese, dissolved 0.00020 0.342

mg/L 70-130970.390Molybdenum, dissolved 0.00010 0.404

mg/L 70-130940.784Nickel, dissolved 0.00040 0.835

mg/L 70-130980.487Phosphorus, dissolved 0.050 0.499

mg/L 70-1301022.94Potassium, dissolved 0.10 2.88

mg/L 70-1301130.0365Selenium, dissolved 0.00050 0.0324

mg/L 70-13010418.6Sodium, dissolved 0.10 18.0

mg/L 70-130940.879Strontium, dissolved 0.0010 0.935
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 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

Dissolved Metals,  Batch B0I2031, Continued

Reference (B0I2031-SRM1), Continued  Prepared: 2020-09-24, Analyzed: 2020-09-24

mg/L 70-1301020.0394Thallium, dissolved 0.000020 0.0385

mg/L 70-130960.249Uranium, dissolved 0.000020 0.258

mg/L 70-130880.765Vanadium, dissolved 0.0010 0.873

mg/L 70-130910.776Zinc, dissolved 0.0040 0.848

General Parameters,  Batch B0I1750

Blank (B0I1750-BLK1)  Prepared: 2020-09-19, Analyzed: 2020-09-19

mg/LAlkalinity, Total (as CaCO3) < 1.0 1.0

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 1.0

mg/L< 1.0Alkalinity, Bicarbonate (as CaCO3) 1.0

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 1.0

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 1.0

µS/cm< 2.0Conductivity (EC) 2.0

Blank (B0I1750-BLK2)  Prepared: 2020-09-19, Analyzed: 2020-09-19

mg/LAlkalinity, Total (as CaCO3) < 1.0 1.0

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 1.0

mg/L< 1.0Alkalinity, Bicarbonate (as CaCO3) 1.0

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 1.0

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 1.0

µS/cm< 2.0Conductivity (EC) 2.0

Blank (B0I1750-BLK3)  Prepared: 2020-09-19, Analyzed: 2020-09-19

mg/LAlkalinity, Total (as CaCO3) < 1.0 1.0

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 1.0

mg/L< 1.0Alkalinity, Bicarbonate (as CaCO3) 1.0

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 1.0

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 1.0

µS/cm< 2.0Conductivity (EC) 2.0

LCS (B0I1750-BS1)  Prepared: 2020-09-19, Analyzed: 2020-09-19

80-120102mg/LAlkalinity, Total (as CaCO3) 102 1.0 100

LCS (B0I1750-BS2)  Prepared: 2020-09-19, Analyzed: 2020-09-19

80-120102mg/LAlkalinity, Total (as CaCO3) 102 1.0 100

LCS (B0I1750-BS3)  Prepared: 2020-09-19, Analyzed: 2020-09-19

80-120103mg/LAlkalinity, Total (as CaCO3) 103 1.0 100

LCS (B0I1750-BS4)  Prepared: 2020-09-19, Analyzed: 2020-09-19

95-104104µS/cmConductivity (EC) 1460 2.0 1410

LCS (B0I1750-BS5)  Prepared: 2020-09-19, Analyzed: 2020-09-19

95-104104µS/cmConductivity (EC) 1470 2.0 1410

LCS (B0I1750-BS6)  Prepared: 2020-09-19, Analyzed: 2020-09-19

95-104104µS/cmConductivity (EC) 1470 2.0 1410

Duplicate (B0I1750-DUP2)  Prepared: 2020-09-19, Analyzed: 2020-09-19Source: 0091816-01

< 1mg/LAlkalinity, Total (as CaCO3) 159160 101.0

mg/L< 1.0 < 1.0Alkalinity, Phenolphthalein (as CaCO3) 101.0

mg/L < 1160 159Alkalinity, Bicarbonate (as CaCO3) 101.0

mg/L< 1.0 < 1.0Alkalinity, Carbonate (as CaCO3) 101.0

mg/L< 1.0 < 1.0Alkalinity, Hydroxide (as CaCO3) 101.0

µS/cm < 13040 3040Conductivity (EC) 52.0

pH units < 17.79 7.78pH 40.10
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 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

General Parameters,  Batch B0I1750, Continued

Reference (B0I1750-SRM1)  Prepared: 2020-09-19, Analyzed: 2020-09-19

98-102100pH unitspH 6.98 0.10 7.01

Reference (B0I1750-SRM2)  Prepared: 2020-09-19, Analyzed: 2020-09-19

98-102100pH unitspH 6.98 0.10 7.01

Reference (B0I1750-SRM3)  Prepared: 2020-09-19, Analyzed: 2020-09-19

98-102100pH unitspH 6.98 0.10 7.01

General Parameters,  Batch B0I1790

Blank (B0I1790-BLK1)  Prepared: 2020-09-21, Analyzed: 2020-09-21

mg/LSolids, Total Suspended < 2.0 2.0

Blank (B0I1790-BLK2)  Prepared: 2020-09-21, Analyzed: 2020-09-21

mg/LSolids, Total Suspended < 2.0 2.0

LCS (B0I1790-BS1)  Prepared: 2020-09-21, Analyzed: 2020-09-21

85-11587mg/LSolids, Total Suspended 87.0 10.0 100

LCS (B0I1790-BS2)  Prepared: 2020-09-21, Analyzed: 2020-09-21

85-115106mg/LSolids, Total Suspended 106 10.0 100

General Parameters,  Batch B0I1792

Blank (B0I1792-BLK1)  Prepared: 2020-09-20, Analyzed: 2020-09-20

mg/LSolids, Total Dissolved < 15 15

LCS (B0I1792-BS1)  Prepared: 2020-09-20, Analyzed: 2020-09-20

85-115105mg/LSolids, Total Dissolved 251 15 240

Duplicate (B0I1792-DUP1)  Prepared: 2020-09-20, Analyzed: 2020-09-20Source: 0091816-01

4mg/LSolids, Total Dissolved 26902580 1515

General Parameters,  Batch B0I1842

Blank (B0I1842-BLK1)  Prepared: 2020-09-21, Analyzed: 2020-09-21

mg/LSolids, Total Dissolved < 15 15

LCS (B0I1842-BS1)  Prepared: 2020-09-21, Analyzed: 2020-09-21

85-115102mg/LSolids, Total Dissolved 246 15 240

General Parameters,  Batch B0I1860

Blank (B0I1860-BLK1)  Prepared: 2020-09-22, Analyzed: 2020-09-22

mg/LCyanide, Total < 0.0020 0.0020

Blank (B0I1860-BLK2)  Prepared: 2020-09-22, Analyzed: 2020-09-22

mg/LCyanide, Total < 0.0020 0.0020

LCS (B0I1860-BS1)  Prepared: 2020-09-22, Analyzed: 2020-09-22

82-12099mg/LCyanide, Total 0.0198 0.0020 0.0200

LCS (B0I1860-BS2)  Prepared: 2020-09-22, Analyzed: 2020-09-22

82-120104mg/LCyanide, Total 0.0207 0.0020 0.0200
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PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

General Parameters,  Batch B0I1860, Continued

LCS Dup (B0I1860-BSD1)  Prepared: 2020-09-22, Analyzed: 2020-09-22

< 182-12099mg/LCyanide, Total 0.0197 100.0020 0.0200

LCS Dup (B0I1860-BSD2)  Prepared: 2020-09-22, Analyzed: 2020-09-22

182-120102mg/LCyanide, Total 0.0205 100.0020 0.0200

General Parameters,  Batch B0I1862

Blank (B0I1862-BLK1)  Prepared: 2020-09-21, Analyzed: 2020-09-22

mg/LThiocyanate < 0.10 0.10

Blank (B0I1862-BLK2)  Prepared: 2020-09-21, Analyzed: 2020-09-22

mg/LThiocyanate < 0.10 0.10

LCS (B0I1862-BS1)  Prepared: 2020-09-21, Analyzed: 2020-09-22

85-11595mg/LThiocyanate 0.95 0.10 1.00

LCS (B0I1862-BS2)  Prepared: 2020-09-21, Analyzed: 2020-09-22

85-115102mg/LThiocyanate 1.02 0.10 1.00

Duplicate (B0I1862-DUP1)  Prepared: 2020-09-21, Analyzed: 2020-09-22Source: 0091816-02

mg/LThiocyanate < 0.10< 0.10 200.10

Matrix Spike (B0I1862-MS1)  Prepared: 2020-09-21, Analyzed: 2020-09-22Source: 0091816-02

75-12593mg/LThiocyanate < 0.101.16 0.10 1.25

General Parameters,  Batch B0I1882

Blank (B0I1882-BLK1)  Prepared: 2020-09-21, Analyzed: 2020-09-21

mg/LAmmonia, Total (as N) < 0.050 0.050

LCS (B0I1882-BS1)  Prepared: 2020-09-21, Analyzed: 2020-09-21

90-115106mg/LAmmonia, Total (as N) 1.06 0.050 1.00

Duplicate (B0I1882-DUP1)  Prepared: 2020-09-21, Analyzed: 2020-09-21Source: 0091816-01

mg/LAmmonia, Total (as N) < 0.050< 0.050 150.050

Matrix Spike (B0I1882-MS1)  Prepared: 2020-09-21, Analyzed: 2020-09-21Source: 0091816-01

75-125119mg/LAmmonia, Total (as N) < 0.0500.308 0.050 0.250

General Parameters,  Batch B0I1896

Blank (B0I1896-BLK1)  Prepared: 2020-09-24, Analyzed: 2020-09-24

mg/LCyanide, Free < 0.0050 0.0050

Blank (B0I1896-BLK2)  Prepared: 2020-09-24, Analyzed: 2020-09-24

mg/LCyanide, Free < 0.0050 0.0050

Blank (B0I1896-BLK3)  Prepared: 2020-09-24, Analyzed: 2020-09-24

mg/LCyanide, Free < 0.0050 0.0050

LCS (B0I1896-BS1)  Prepared: 2020-09-24, Analyzed: 2020-09-24

85-115108mg/LCyanide, Free 0.0216 0.0050 0.0200

LCS (B0I1896-BS2)  Prepared: 2020-09-24, Analyzed: 2020-09-24

85-115108mg/LCyanide, Free 0.0217 0.0050 0.0200
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PROJECT Brewery Creek

WORK ORDER 0091816

 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

General Parameters,  Batch B0I1896, Continued

LCS (B0I1896-BS3)  Prepared: 2020-09-24, Analyzed: 2020-09-24

85-115109mg/LCyanide, Free 0.0218 0.0050 0.0200

LCS Dup (B0I1896-BSD1)  Prepared: 2020-09-24, Analyzed: 2020-09-24

285-115110mg/LCyanide, Free 0.0221 100.0050 0.0200

LCS Dup (B0I1896-BSD2)  Prepared: 2020-09-24, Analyzed: 2020-09-24

< 185-115109mg/LCyanide, Free 0.0218 100.0050 0.0200

LCS Dup (B0I1896-BSD3)  Prepared: 2020-09-24, Analyzed: 2020-09-24

385-115106mg/LCyanide, Free 0.0212 100.0050 0.0200

General Parameters,  Batch B0I1906

Blank (B0I1906-BLK1)  Prepared: 2020-09-21, Analyzed: 2020-09-23

mg/LCyanide, Weak Acid Dissociable < 0.0020 0.0020

Blank (B0I1906-BLK2)  Prepared: 2020-09-21, Analyzed: 2020-09-23

mg/LCyanide, Weak Acid Dissociable < 0.0020 0.0020

Blank (B0I1906-BLK3)  Prepared: 2020-09-22, Analyzed: 2020-09-23

mg/LCyanide, Weak Acid Dissociable < 0.0020 0.0020

LCS (B0I1906-BS1)  Prepared: 2020-09-21, Analyzed: 2020-09-23

85-115102mg/LCyanide, Weak Acid Dissociable 0.0203 0.0020 0.0200

LCS (B0I1906-BS2)  Prepared: 2020-09-21, Analyzed: 2020-09-23

85-11599mg/LCyanide, Weak Acid Dissociable 0.0198 0.0020 0.0200

LCS (B0I1906-BS3)  Prepared: 2020-09-22, Analyzed: 2020-09-23

85-115101mg/LCyanide, Weak Acid Dissociable 0.0202 0.0020 0.0200

LCS Dup (B0I1906-BSD1)  Prepared: 2020-09-21, Analyzed: 2020-09-23

< 185-115102mg/LCyanide, Weak Acid Dissociable 0.0205 100.0020 0.0200

LCS Dup (B0I1906-BSD2)  Prepared: 2020-09-21, Analyzed: 2020-09-23

< 185-115100mg/LCyanide, Weak Acid Dissociable 0.0199 100.0020 0.0200

LCS Dup (B0I1906-BSD3)  Prepared: 2020-09-22, Analyzed: 2020-09-23

285-115103mg/LCyanide, Weak Acid Dissociable 0.0206 100.0020 0.0200

Total Metals,  Batch B0I1781

Blank (B0I1781-BLK1)  Prepared: 2020-09-19, Analyzed: 2020-09-23

mg/LMercury, total < 0.000010 0.000010

Blank (B0I1781-BLK2)  Prepared: 2020-09-19, Analyzed: 2020-09-23

mg/LMercury, total < 0.000010 0.000010

Duplicate (B0I1781-DUP1)  Prepared: 2020-09-19, Analyzed: 2020-09-23Source: 0091816-06

mg/LMercury, total < 0.000010< 0.000010 200.000010

Reference (B0I1781-SRM1)  Prepared: 2020-09-19, Analyzed: 2020-09-24

70-130105mg/LMercury, total 0.00611 0.000010 0.00581

Reference (B0I1781-SRM2)  Prepared: 2020-09-19, Analyzed: 2020-09-24

70-130106mg/LMercury, total 0.00619 0.000010 0.00581
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 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

Total Metals,  Batch B0I2116

Blank (B0I2116-BLK1)  Prepared: 2020-09-23, Analyzed: 2020-09-24

mg/LAluminum, total < 0.0050 0.0050

mg/L< 0.00020Antimony, total 0.00020

mg/L< 0.00050Arsenic, total 0.00050

mg/L< 0.0050Barium, total 0.0050

mg/L< 0.00010Beryllium, total 0.00010

mg/L< 0.00010Bismuth, total 0.00010

mg/L< 0.0500Boron, total 0.0500

mg/L< 0.000010Cadmium, total 0.000010

mg/L< 0.20Calcium, total 0.20

mg/L< 0.00050Chromium, total 0.00050

mg/L< 0.00010Cobalt, total 0.00010

mg/L< 0.00040Copper, total 0.00040

mg/L< 0.010Iron, total 0.010

mg/L< 0.00020Lead, total 0.00020

mg/L< 0.00010Lithium, total 0.00010

mg/L< 0.010Magnesium, total 0.010

mg/L< 0.00020Manganese, total 0.00020

mg/L< 0.000040Mercury, total 0.000040

mg/L< 0.00010Molybdenum, total 0.00010

mg/L< 0.00040Nickel, total 0.00040

mg/L< 0.050Phosphorus, total 0.050

mg/L< 0.10Potassium, total 0.10

mg/L< 0.00050Selenium, total 0.00050

mg/L< 1.0Silicon, total 1.0

mg/L< 0.000050Silver, total 0.000050

mg/L< 0.10Sodium, total 0.10

mg/L< 0.0010Strontium, total 0.0010

mg/L< 3.0Sulfur, total 3.0

mg/L< 0.00050Tellurium, total 0.00050

mg/L< 0.000020Thallium, total 0.000020

mg/L< 0.00010Thorium, total 0.00010

mg/L< 0.00020Tin, total 0.00020

mg/L< 0.0050Titanium, total 0.0050

mg/L< 0.0010Tungsten, total 0.0010

mg/L< 0.000020Uranium, total 0.000020

mg/L< 0.0010Vanadium, total 0.0010

mg/L< 0.0040Zinc, total 0.0040

mg/L< 0.00010Zirconium, total 0.00010

LCS (B0I2116-BS1)  Prepared: 2020-09-23, Analyzed: 2020-09-24

80-120117mg/LAluminum, total 0.0232 0.0050 0.0199

mg/L 80-1201200.0239Antimony, total 0.00020 0.0200

mg/L 80-1201190.0237Arsenic, total 0.00050 0.0200

mg/L 80-1201110.0219Barium, total 0.0050 0.0198

mg/L 80-1201100.0218Beryllium, total 0.00010 0.0198

mg/L 80-1201100.0220Bismuth, total 0.00010 0.0200

mg/L 80-12099< 0.0500Boron, total 0.0500 0.0200

mg/L 80-1201080.0214Cadmium, total 0.000010 0.0199

mg/L 80-1201092.21Calcium, total 0.20 2.02

mg/L 80-1201190.0236Chromium, total 0.00050 0.0198

mg/L 80-1201160.0230Cobalt, total 0.00010 0.0199

mg/L 80-1201200.0240Copper, total 0.00040 0.0200

mg/L 80-1201182.39Iron, total 0.010 2.02

mg/L 80-1201070.0213Lead, total 0.00020 0.0199

mg/L 80-1201160.0232Lithium, total 0.00010 0.0200

mg/L 80-1201092.21Magnesium, total 0.010 2.02
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 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC
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Qualifier

Total Metals,  Batch B0I2116, Continued

LCS (B0I2116-BS1), Continued  Prepared: 2020-09-23, Analyzed: 2020-09-24

mg/L 80-1201070.0214Manganese, total 0.00020 0.0199

mg/L 80-1201090.00109Mercury, total 0.000040 0.00100

mg/L 80-1201050.0209Molybdenum, total 0.00010 0.0200

mg/L 80-1201160.0233Nickel, total 0.00040 0.0200

mg/L 80-1201162.33Phosphorus, total 0.050 2.00

mg/L 80-1201132.28Potassium, total 0.10 2.02

mg/L 80-1201060.0213Selenium, total 0.00050 0.0200

mg/L 80-1201202.4Silicon, total 1.0 2.00

mg/L 80-1201060.0212Silver, total 0.000050 0.0200

mg/L 80-1201092.20Sodium, total 0.10 2.02

mg/L 80-1201170.0234Strontium, total 0.0010 0.0200

mg/L 80-1201185.9Sulfur, total 3.0 5.00

mg/L 80-1201200.0240Tellurium, total 0.00050 0.0200

mg/L 80-1201080.0214Thallium, total 0.000020 0.0199

mg/L 80-1201030.0207Thorium, total 0.00010 0.0200

mg/L 80-1201090.0218Tin, total 0.00020 0.0200

mg/L 80-1201140.0228Titanium, total 0.0050 0.0200

mg/L 80-1201090.0217Tungsten, total 0.0010 0.0200

mg/L 80-1201070.0214Uranium, total 0.000020 0.0200

mg/L 80-1201110.0223Vanadium, total 0.0010 0.0200

mg/L 80-1201110.0222Zinc, total 0.0040 0.0200

mg/L 80-120980.0196Zirconium, total 0.00010 0.0200

Duplicate (B0I2116-DUP1)  Prepared: 2020-09-23, Analyzed: 2020-09-24Source: 0091816-06

6mg/LAluminum, total 0.1440.153 200.0050

mg/L 20.00572 0.00560Antimony, total 200.00020

mg/L 10.00460 0.00453Arsenic, total 200.00050

mg/L < 10.0701 0.0702Barium, total 200.0050

mg/L< 0.00010 < 0.00010Beryllium, total 200.00010

mg/L< 0.00010 < 0.00010Bismuth, total 200.00010

mg/L< 0.0500 < 0.0500Boron, total 200.0500

mg/L 160.000091 0.000107Cadmium, total 200.000010

mg/L 473.3 70.7Calcium, total 200.20

mg/L0.00156 0.00082Chromium, total 200.00050

mg/L 30.00160 0.00155Cobalt, total 200.00010

mg/L 120.00214 0.00190Copper, total 200.00040

mg/L 30.480 0.466Iron, total 200.010

mg/L0.00035 < 0.00020Lead, total 200.00020

mg/L 30.0136 0.0132Lithium, total 200.00010

mg/L < 125.3 25.1Magnesium, total 200.010

mg/L < 10.106 0.105Manganese, total 200.00020

mg/L< 0.000040 < 0.000040Mercury, total 200.000040

mg/L < 10.00257 0.00257Molybdenum, total 200.00010

mg/L 30.00840 0.00814Nickel, total 200.00040

mg/L< 0.050 < 0.050Phosphorus, total 200.050

mg/L 41.50 1.44Potassium, total 200.10

mg/L0.00229 0.00211Selenium, total 200.00050

mg/L 35.5 5.3Silicon, total 201.0

mg/L< 0.000050 < 0.000050Silver, total 200.000050

mg/L 23.01 2.95Sodium, total 200.10

mg/L 20.360 0.352Strontium, total 200.0010

mg/L 1054.6 49.6Sulfur, total 203.0

mg/L< 0.00050 < 0.00050Tellurium, total 200.00050

mg/L0.000052 < 0.000020Thallium, total 200.000020

mg/L< 0.00010 < 0.00010Thorium, total 200.00010

mg/L< 0.00020 < 0.00020Tin, total 200.00020
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Spike 
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Total Metals,  Batch B0I2116, Continued

Duplicate (B0I2116-DUP1), Continued  Prepared: 2020-09-23, Analyzed: 2020-09-24Source: 0091816-06

mg/L< 0.0050 < 0.0050Titanium, total 200.0050

mg/L< 0.0010 < 0.0010Tungsten, total 200.0010

mg/L 50.00222 0.00212Uranium, total 200.000020

mg/L 50.0114 0.0109Vanadium, total 200.0010

mg/L 340.0219 0.0154Zinc, total 200.0040

mg/L0.00018 0.00020Zirconium, total 200.00010

Reference (B0I2116-SRM1)  Prepared: 2020-09-23, Analyzed: 2020-09-24

70-130110mg/LAluminum, total 0.330 0.0050 0.299

mg/L 70-1301140.0589Antimony, total 0.00020 0.0517

mg/L 70-1301190.141Arsenic, total 0.00050 0.119

mg/L 70-1301060.847Barium, total 0.0050 0.801

mg/L 70-1301130.0566Beryllium, total 0.00010 0.0501

mg/L 70-1301144.69Boron, total 0.0500 4.11

mg/L 70-1301040.0523Cadmium, total 0.000010 0.0503

mg/L 70-13011111.9Calcium, total 0.20 10.7

mg/L 70-1301140.286Chromium, total 0.00050 0.250

mg/L 70-1301140.0436Cobalt, total 0.00010 0.0384

mg/L 70-1301120.547Copper, total 0.00040 0.487

mg/L 70-1301160.584Iron, total 0.010 0.504

mg/L 70-1301120.310Lead, total 0.00020 0.278

mg/L 70-1301210.481Lithium, total 0.00010 0.398

mg/L 70-1301083.88Magnesium, total 0.010 3.59

mg/L 70-1301070.119Manganese, total 0.00020 0.111

mg/L 70-1301060.00616Mercury, total 0.000040 0.00581

mg/L 70-1301070.210Molybdenum, total 0.00010 0.196

mg/L 70-1301130.279Nickel, total 0.00040 0.248

mg/L 70-1301080.229Phosphorus, total 0.050 0.213

mg/L 70-1301136.68Potassium, total 0.10 5.89

mg/L 70-1301050.126Selenium, total 0.00050 0.120

mg/L 70-1301069.23Sodium, total 0.10 8.71

mg/L 70-1301150.451Strontium, total 0.0010 0.393

mg/L 70-1301130.0892Thallium, total 0.000020 0.0787

mg/L 70-1301120.0386Uranium, total 0.000020 0.0344

mg/L 70-1301160.453Vanadium, total 0.0010 0.391

mg/L 70-1301162.91Zinc, total 0.0040 2.50
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CARO Analytical Services
 Attn : Eilish St. Clair

 
 #110 4011 Viking Way
Richmond, BC
V6V 2K9, 

Phone: 604-279-1499
Fax:604-279-1599

 09-October-2020
 

 Date Rec. : 29 September 2020
 LR Report: CA13757-SEP20
 Reference: WO# 0091816
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Sample ID Sample Date &

Time
Temp Upon

Receipt
°C

CNO
mg/L

1: Analysis Start Date --- 06-Oct-20

2: Analysis Start Time --- 07:04

3: Analysis Completed Date --- 06-Oct-20

4: Analysis Completed Time --- 15:30

5: 0091816-01 15-Sep-20 10:58 6.0 < 1

6: 0091816-02 15-Sep-20 11:25 6.0 < 1

7: 0091816-03 15-Sep-20 12:05 6.0 < 1

  
 R a i s e  R L  f o r  C N O  d u e  t o  s a m p l e  m a t r i x .
C N O  p r o c e s s e d  p a s t  t h e  7  d a y  h o l d i n g  t i m e .  
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
 

O
n
L
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e
 L

IM
S

 0
0
0
2
2
8
2
1
9
5

Page 1 of 1
 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.
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CARO Analytical Services
 Attn : Eilish St. Clair

 
 #110 4011 Viking Way
Richmond, BC
V6V 2K9, 

Phone: 604-279-1499
Fax:604-279-1599

 29-September-2020
 

 Date Rec. : 21 September 2020
 LR Report: CA12842-SEP20
 Reference: WO# 0091816
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Sample ID Sample Date &

Time
Temp Upon

Receipt
°C

S2O3
mg/L

1: Analysis Start Date --- 22-Sep-20

2: Analysis Start Time --- 17:45

3: Analysis Completed Date --- 24-Sep-20

4: Analysis Completed Time --- 14:29

5: 0091816-01 15-Sep-20 10:58 14.0 < 0.2

6: 0091816-02 15-Sep-20 11:25 14.0 < 0.2

7: 0091816-03 15-Sep-20 12:05 14.0 < 0.2

8: 0091816-08 15-Sep-20 15:00 14.0 < 0.2

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
 

O
n
L
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e
 L

IM
S

 0
0
0
2
2
7
1
8
7
1

Page 1 of 1
 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.
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REPORTED TO Yukon Government - Water Resources

Whitehorse, YT  Y1A 3V1

Authorized By:

#110 4011 Viking Way Richmond, BC  V6V 2K9  |  #102 3677 Highway 97N Kelowna, BC  V1X 5C3  |  17225 109 Avenue  Edmonton, AB  T5S 1H7

1-888-311-8846 |  www.caro.ca

Suite 210, 419 Range Road

Junior Account Manager

Taylor Maxwell

CERTIFICATE OF ANALYSIS

Introduction:

CARO Analytical Services is a testing laboratory full of smart, engaged scientists driven to make the world a safer and 

healthier place. Through our clients' projects we become an essential element for a better world. We employ methods 

conducted in accordance with recognized professional standards using accepted testing methodologies and quality 

control efforts. CARO is accredited by the Canadian Association for Laboratories Accreditation (CALA) to ISO/IEC 

17025:2017 for specific tests listed in the scope of accreditation approved by CALA. 

Big Picture Sidekicks

You know that the sample you collected after 

snowshoeing to site, digging 5 meters, and 

racing to get it on a plane so you can submit it 

to the lab for time sensitive results needed to 

make important and expensive decisions 

(whew) is VERY important. We know that too.

We've Got Chemistry

It�s simple. We figure the more you 

enjoy working with our fun and 

engaged team members; the more 

likely you are to give us continued 

opportunities to support you.

Ahead of the Curve

T h r o u g h  r e s e a r c h ,  r e g u l a t i o n 

knowledge, and instrumentation, we 

are your analytical centre for the 

technica l  knowledge you need, 

BEFORE you need it, so you can stay 

up to date and in the know.

ATTENTION Nicole Novodvorsky

PO NUMBER

PROJECT Brewery Creek

RECEIVED / TEMP 2020-09-18 13:00 /  6°C

REPORTED 2020-10-06 13:35

PROJECT INFO YK Water Resources - C00043458 COC NUMBER B84309

WORK ORDER 0092007

If you have any questions or concerns, please contact me at tmaxwell@caro.ca
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-06 13:35

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-07 (0092007-01) | Matrix: Water | Sampled: 2020-09-16 14:37

Anions

mg/L0.68Chloride 2020-09-230.10

mg/L0.177Nitrate (as N) 2020-09-230.010 HT1

mg/L< 0.010Nitrite (as N) 2020-09-230.010 HT1

mg/L44.2Sulfate 2020-09-231.0

Calculated Parameters

mg/L63.5Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.00584Lithium, dissolved 2020-09-250.00010

mg/L0.129Aluminum, dissolved 2020-09-250.0050

mg/L0.00118Antimony, dissolved 2020-09-250.00020

mg/L< 0.00050Arsenic, dissolved 2020-09-250.00050

mg/L0.0933Barium, dissolved 2020-09-250.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-250.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-250.00010

mg/L< 0.0500Boron, dissolved 2020-09-250.0500

mg/L0.000022Cadmium, dissolved 2020-09-250.000010

mg/L15.2Calcium, dissolved 2020-09-250.20

mg/L0.00089Chromium, dissolved 2020-09-250.00050

mg/L0.00182Cobalt, dissolved 2020-09-250.00010

mg/L0.00232Copper, dissolved 2020-09-250.00040

mg/L0.079Iron, dissolved 2020-09-250.010

mg/L< 0.00020Lead, dissolved 2020-09-250.00020

mg/L6.18Magnesium, dissolved 2020-09-250.010

mg/L0.00292Manganese, dissolved 2020-09-250.00020

mg/L< 0.000010Mercury, dissolved 2020-09-250.000010

mg/L< 0.00010Molybdenum, dissolved 2020-09-250.00010

mg/L0.00200Nickel, dissolved 2020-09-250.00040

mg/L< 0.050Phosphorus, dissolved 2020-09-250.050

mg/L0.45Potassium, dissolved 2020-09-250.10

mg/L< 0.00050Selenium, dissolved 2020-09-250.00050

mg/L5.7Silicon, dissolved 2020-09-251.0

mg/L< 0.000050Silver, dissolved 2020-09-250.000050

mg/L6.19Sodium, dissolved 2020-09-250.10

mg/L0.0699Strontium, dissolved 2020-09-250.0010

mg/L26.8Sulfur, dissolved 2020-09-253.0

mg/L< 0.00050Tellurium, dissolved 2020-09-250.00050

mg/L< 0.000020Thallium, dissolved 2020-09-250.000020

mg/L< 0.00010Thorium, dissolved 2020-09-250.00010

mg/L< 0.00020Tin, dissolved 2020-09-250.00020

mg/L< 0.0050Titanium, dissolved 2020-09-250.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-250.0010

mg/L0.000029Uranium, dissolved 2020-09-250.000020
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-06 13:35

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-07 (0092007-01) | Matrix: Water | Sampled: 2020-09-16 14:37, Continued

Dissolved Metals, Continued

mg/L< 0.0010Vanadium, dissolved 2020-09-250.0010

mg/L< 0.0040Zinc, dissolved 2020-09-250.0040

mg/L0.00051Zirconium, dissolved 2020-09-250.00010

General Parameters

mg/L< 0.050Ammonia, Total (as N) 2020-09-230.050

µS/cm146Conductivity (EC) 2020-09-232.0

pH units7.11pH 2020-09-230.10 HT2

mg/L131Solids, Total Dissolved 2020-09-2315

mg/L< 2.0Solids, Total Suspended 2020-09-232.0

Total Metals

mg/L0.255Aluminum, total 2020-09-240.0050

mg/L0.00115Antimony, total 2020-09-240.00020

mg/L0.00092Arsenic, total 2020-09-240.00050

mg/L0.0965Barium, total 2020-09-240.0050

mg/L< 0.00010Beryllium, total 2020-09-240.00010

mg/L< 0.00010Bismuth, total 2020-09-240.00010

mg/L< 0.0500Boron, total 2020-09-240.0500

mg/L< 0.000010Cadmium, total 2020-09-240.000010

mg/L0.00080Chromium, total 2020-09-240.00050

mg/L0.00198Cobalt, total 2020-09-240.00010

mg/L0.00220Copper, total 2020-09-240.00040

mg/L0.240Iron, total 2020-09-240.010

mg/L< 0.00020Lead, total 2020-09-240.00020

mg/L0.00515Lithium, total 2020-09-240.00010

mg/L0.00591Manganese, total 2020-09-240.00020

mg/L< 0.000010Mercury, total 2020-09-240.000010

mg/L0.00017Molybdenum, total 2020-09-240.00010

mg/L0.00260Nickel, total 2020-09-240.00040

mg/L< 0.050Phosphorus, total 2020-09-240.050

mg/L< 0.00050Selenium, total 2020-09-240.00050

mg/L6.8Silicon, total 2020-09-241.0

mg/L< 0.000050Silver, total 2020-09-240.000050

mg/L0.0681Strontium, total 2020-09-240.0010

mg/L15.3Sulfur, total 2020-09-243.0

mg/L< 0.00050Tellurium, total 2020-09-240.00050

mg/L< 0.000020Thallium, total 2020-09-240.000020

mg/L< 0.00010Thorium, total 2020-09-240.00010

mg/L< 0.00020Tin, total 2020-09-240.00020

mg/L0.0055Titanium, total 2020-09-240.0050

mg/L< 0.0010Tungsten, total 2020-09-240.0010

mg/L0.000035Uranium, total 2020-09-240.000020

mg/L0.0058Vanadium, total 2020-09-240.0010
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-06 13:35

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-07 (0092007-01) | Matrix: Water | Sampled: 2020-09-16 14:37, Continued

Total Metals, Continued

mg/L0.0050Zinc, total 2020-09-240.0040

mg/L0.00069Zirconium, total 2020-09-240.00010

2020T24-08 (0092007-02) | Matrix: Water | Sampled: 2020-09-16 15:13

Anions

mg/L1.25Chloride 2020-09-230.10

mg/L0.627Nitrate (as N) 2020-09-230.010 HT1

mg/L< 0.010Nitrite (as N) 2020-09-230.010 HT1

mg/L483Sulfate 2020-09-231.0

Calculated Parameters

mg/L763Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.0413Lithium, dissolved 2020-09-250.00010

mg/L< 0.0050Aluminum, dissolved 2020-09-250.0050

mg/L< 0.00020Antimony, dissolved 2020-09-250.00020

mg/L< 0.00050Arsenic, dissolved 2020-09-250.00050

mg/L0.0251Barium, dissolved 2020-09-250.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-250.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-250.00010

mg/L< 0.0500Boron, dissolved 2020-09-250.0500

mg/L< 0.000010Cadmium, dissolved 2020-09-250.000010

mg/L186Calcium, dissolved 2020-09-250.20

mg/L< 0.00050Chromium, dissolved 2020-09-250.00050

mg/L0.00271Cobalt, dissolved 2020-09-250.00010

mg/L0.00052Copper, dissolved 2020-09-250.00040

mg/L0.181Iron, dissolved 2020-09-250.010

mg/L< 0.00020Lead, dissolved 2020-09-250.00020

mg/L72.3Magnesium, dissolved 2020-09-250.010

mg/L0.186Manganese, dissolved 2020-09-250.00020

mg/L< 0.000010Mercury, dissolved 2020-09-250.000010

mg/L< 0.00010Molybdenum, dissolved 2020-09-250.00010

mg/L0.00154Nickel, dissolved 2020-09-250.00040

mg/L0.060Phosphorus, dissolved 2020-09-250.050

mg/L3.61Potassium, dissolved 2020-09-250.10

mg/L0.00385Selenium, dissolved 2020-09-250.00050

mg/L5.7Silicon, dissolved 2020-09-251.0

mg/L< 0.000050Silver, dissolved 2020-09-250.000050

mg/L11.3Sodium, dissolved 2020-09-250.10

mg/L0.541Strontium, dissolved 2020-09-250.0010

mg/L176Sulfur, dissolved 2020-09-253.0
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-06 13:35

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-08 (0092007-02) | Matrix: Water | Sampled: 2020-09-16 15:13, Continued

Dissolved Metals, Continued

mg/L< 0.00050Tellurium, dissolved 2020-09-250.00050

mg/L< 0.000020Thallium, dissolved 2020-09-250.000020

mg/L< 0.00010Thorium, dissolved 2020-09-250.00010

mg/L< 0.00020Tin, dissolved 2020-09-250.00020

mg/L< 0.0050Titanium, dissolved 2020-09-250.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-250.0010

mg/L0.00167Uranium, dissolved 2020-09-250.000020

mg/L0.0032Vanadium, dissolved 2020-09-250.0010

mg/L0.0059Zinc, dissolved 2020-09-250.0040

mg/L< 0.00010Zirconium, dissolved 2020-09-250.00010

General Parameters

mg/L< 0.050Ammonia, Total (as N) 2020-09-230.050

µS/cm1280Conductivity (EC) 2020-09-232.0

pH units7.69pH 2020-09-230.10 HT2

mg/L1030Solids, Total Dissolved 2020-09-2315

mg/L18.8Solids, Total Suspended 2020-09-232.0

Total Metals

mg/L0.0058Aluminum, total 2020-09-240.0050

mg/L< 0.00020Antimony, total 2020-09-240.00020

mg/L< 0.00050Arsenic, total 2020-09-240.00050

mg/L0.0255Barium, total 2020-09-240.0050

mg/L< 0.00010Beryllium, total 2020-09-240.00010

mg/L< 0.00010Bismuth, total 2020-09-240.00010

mg/L< 0.0500Boron, total 2020-09-240.0500

mg/L0.000025Cadmium, total 2020-09-240.000010

mg/L< 0.00050Chromium, total 2020-09-240.00050

mg/L0.00281Cobalt, total 2020-09-240.00010

mg/L< 0.00040Copper, total 2020-09-240.00040

mg/L0.264Iron, total 2020-09-240.010

mg/L< 0.00020Lead, total 2020-09-240.00020

mg/L0.0409Lithium, total 2020-09-240.00010

mg/L0.203Manganese, total 2020-09-240.00020

mg/L< 0.000010Mercury, total 2020-09-240.000010

mg/L< 0.00010Molybdenum, total 2020-09-240.00010

mg/L0.00196Nickel, total 2020-09-240.00040

mg/L< 0.050Phosphorus, total 2020-09-240.050

mg/L0.00327Selenium, total 2020-09-240.00050

mg/L5.6Silicon, total 2020-09-241.0

mg/L< 0.000050Silver, total 2020-09-240.000050

mg/L0.563Strontium, total 2020-09-240.0010

mg/L175Sulfur, total 2020-09-243.0

mg/L< 0.00050Tellurium, total 2020-09-240.00050
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-06 13:35

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-08 (0092007-02) | Matrix: Water | Sampled: 2020-09-16 15:13, Continued

Total Metals, Continued

mg/L< 0.000020Thallium, total 2020-09-240.000020

mg/L< 0.00010Thorium, total 2020-09-240.00010

mg/L< 0.00020Tin, total 2020-09-240.00020

mg/L< 0.0050Titanium, total 2020-09-240.0050

mg/L< 0.0010Tungsten, total 2020-09-240.0010

mg/L0.00164Uranium, total 2020-09-240.000020

mg/L0.0014Vanadium, total 2020-09-240.0010

mg/L0.0058Zinc, total 2020-09-240.0040

mg/L< 0.00010Zirconium, total 2020-09-240.00010

2020T24-09 (Field Blank) (0092007-03) | Matrix: Water | Sampled: 2020-09-17 07:54

Anions

mg/L< 0.10Chloride 2020-09-230.10

mg/L< 0.010Nitrate (as N) 2020-09-230.010 HT1

mg/L< 0.010Nitrite (as N) 2020-09-230.010 HT1

mg/L< 1.0Sulfate 2020-09-231.0

Calculated Parameters

mg/L< 0.500Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L< 0.00010Lithium, dissolved 2020-09-250.00010

mg/L< 0.0050Aluminum, dissolved 2020-09-250.0050

mg/L< 0.00020Antimony, dissolved 2020-09-250.00020

mg/L< 0.00050Arsenic, dissolved 2020-09-250.00050

mg/L< 0.0050Barium, dissolved 2020-09-250.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-250.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-250.00010

mg/L< 0.0500Boron, dissolved 2020-09-250.0500

mg/L< 0.000010Cadmium, dissolved 2020-09-250.000010

mg/L< 0.20Calcium, dissolved 2020-09-250.20

mg/L< 0.00050Chromium, dissolved 2020-09-250.00050

mg/L< 0.00010Cobalt, dissolved 2020-09-250.00010

mg/L< 0.00040Copper, dissolved 2020-09-250.00040

mg/L< 0.010Iron, dissolved 2020-09-250.010

mg/L< 0.00020Lead, dissolved 2020-09-250.00020

mg/L< 0.010Magnesium, dissolved 2020-09-250.010

mg/L< 0.00020Manganese, dissolved 2020-09-250.00020

mg/L< 0.000010Mercury, dissolved 2020-09-250.000010

mg/L< 0.00010Molybdenum, dissolved 2020-09-250.00010

mg/L< 0.00040Nickel, dissolved 2020-09-250.00040

mg/L< 0.050Phosphorus, dissolved 2020-09-250.050
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-06 13:35

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-09 (Field Blank) (0092007-03) | Matrix: Water | Sampled: 2020-09-17 07:54, Continued

Dissolved Metals, Continued

mg/L< 0.10Potassium, dissolved 2020-09-250.10

mg/L< 0.00050Selenium, dissolved 2020-09-250.00050

mg/L< 1.0Silicon, dissolved 2020-09-251.0

mg/L< 0.000050Silver, dissolved 2020-09-250.000050

mg/L< 0.10Sodium, dissolved 2020-09-250.10

mg/L< 0.0010Strontium, dissolved 2020-09-250.0010

mg/L< 3.0Sulfur, dissolved 2020-09-253.0

mg/L< 0.00050Tellurium, dissolved 2020-09-250.00050

mg/L< 0.000020Thallium, dissolved 2020-09-250.000020

mg/L< 0.00010Thorium, dissolved 2020-09-250.00010

mg/L< 0.00020Tin, dissolved 2020-09-250.00020

mg/L< 0.0050Titanium, dissolved 2020-09-250.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-250.0010

mg/L< 0.000020Uranium, dissolved 2020-09-250.000020

mg/L< 0.0010Vanadium, dissolved 2020-09-250.0010

mg/L< 0.0040Zinc, dissolved 2020-09-250.0040

mg/L< 0.00010Zirconium, dissolved 2020-09-250.00010

General Parameters

mg/L< 0.050Ammonia, Total (as N) 2020-09-230.050

µS/cm< 2.0Conductivity (EC) 2020-09-232.0

pH units6.51pH 2020-09-230.10 HT2

mg/L< 15Solids, Total Dissolved 2020-09-2315

mg/L< 2.0Solids, Total Suspended 2020-09-232.0

Total Metals

mg/L< 0.0050Aluminum, total 2020-09-240.0050

mg/L< 0.00020Antimony, total 2020-09-240.00020

mg/L< 0.00050Arsenic, total 2020-09-240.00050

mg/L< 0.0050Barium, total 2020-09-240.0050

mg/L< 0.00010Beryllium, total 2020-09-240.00010

mg/L< 0.00010Bismuth, total 2020-09-240.00010

mg/L< 0.0500Boron, total 2020-09-240.0500

mg/L< 0.000010Cadmium, total 2020-09-240.000010

mg/L< 0.00050Chromium, total 2020-09-240.00050

mg/L< 0.00010Cobalt, total 2020-09-240.00010

mg/L< 0.00040Copper, total 2020-09-240.00040

mg/L< 0.010Iron, total 2020-09-240.010

mg/L< 0.00020Lead, total 2020-09-240.00020

mg/L< 0.00010Lithium, total 2020-09-240.00010

mg/L< 0.00020Manganese, total 2020-09-240.00020

mg/L< 0.000010Mercury, total 2020-09-240.000010

mg/L< 0.00010Molybdenum, total 2020-09-240.00010

mg/L< 0.00040Nickel, total 2020-09-240.00040
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-06 13:35

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-09 (Field Blank) (0092007-03) | Matrix: Water | Sampled: 2020-09-17 07:54, Continued

Total Metals, Continued

mg/L< 0.050Phosphorus, total 2020-09-240.050

mg/L< 0.00050Selenium, total 2020-09-240.00050

mg/L< 1.0Silicon, total 2020-09-241.0

mg/L< 0.000050Silver, total 2020-09-240.000050

mg/L< 0.0010Strontium, total 2020-09-240.0010

mg/L< 3.0Sulfur, total 2020-09-243.0

mg/L< 0.00050Tellurium, total 2020-09-240.00050

mg/L< 0.000020Thallium, total 2020-09-240.000020

mg/L< 0.00010Thorium, total 2020-09-240.00010

mg/L< 0.00020Tin, total 2020-09-240.00020

mg/L< 0.0050Titanium, total 2020-09-240.0050

mg/L< 0.0010Tungsten, total 2020-09-240.0010

mg/L< 0.000020Uranium, total 2020-09-240.000020

mg/L< 0.0010Vanadium, total 2020-09-240.0010

mg/L< 0.0040Zinc, total 2020-09-240.0040

mg/L< 0.00010Zirconium, total 2020-09-240.00010

2020T24-10 (Trip Blank) (0092007-04) | Matrix: Water | Sampled: 2020-09-17

Anions

mg/L< 0.10Chloride 2020-09-230.10

mg/L< 0.010Nitrate (as N) 2020-09-230.010 HT1

mg/L< 0.010Nitrite (as N) 2020-09-230.010 HT1

mg/L< 1.0Sulfate 2020-09-231.0

General Parameters

mg/L< 0.050Ammonia, Total (as N) 2020-09-230.050

µS/cm< 2.0Conductivity (EC) 2020-09-232.0

pH units5.90pH 2020-09-230.10 HT2

mg/L< 15Solids, Total Dissolved 2020-09-2315

mg/L< 2.0Solids, Total Suspended 2020-09-232.0

Total Metals

mg/L< 0.0050Aluminum, total 2020-09-240.0050

mg/L< 0.00020Antimony, total 2020-09-240.00020

mg/L< 0.00050Arsenic, total 2020-09-240.00050

mg/L< 0.0050Barium, total 2020-09-240.0050

mg/L< 0.00010Beryllium, total 2020-09-240.00010

mg/L< 0.00010Bismuth, total 2020-09-240.00010

mg/L< 0.0500Boron, total 2020-09-240.0500

mg/L< 0.000010Cadmium, total 2020-09-240.000010

mg/L< 0.00050Chromium, total 2020-09-240.00050

mg/L< 0.00010Cobalt, total 2020-09-240.00010
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-06 13:35

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte   Result    RL Units Analyzed Qualifier

2020T24-10 (Trip Blank) (0092007-04) | Matrix: Water | Sampled: 2020-09-17, Continued

Total Metals, Continued

mg/L< 0.00040Copper, total 2020-09-240.00040

mg/L< 0.010Iron, total 2020-09-240.010

mg/L< 0.00020Lead, total 2020-09-240.00020

mg/L< 0.00010Lithium, total 2020-09-240.00010

mg/L< 0.00020Manganese, total 2020-09-240.00020

mg/L< 0.000010Mercury, total 2020-09-240.000010

mg/L< 0.00010Molybdenum, total 2020-09-240.00010

mg/L< 0.00040Nickel, total 2020-09-240.00040

mg/L< 0.050Phosphorus, total 2020-09-240.050

mg/L< 0.00050Selenium, total 2020-09-240.00050

mg/L< 1.0Silicon, total 2020-09-241.0

mg/L< 0.000050Silver, total 2020-09-240.000050

mg/L< 0.0010Strontium, total 2020-09-240.0010

mg/L< 3.0Sulfur, total 2020-09-243.0

mg/L< 0.00050Tellurium, total 2020-09-240.00050

mg/L< 0.000020Thallium, total 2020-09-240.000020

mg/L< 0.00010Thorium, total 2020-09-240.00010

mg/L< 0.00020Tin, total 2020-09-240.00020

mg/L< 0.0050Titanium, total 2020-09-240.0050

mg/L< 0.0010Tungsten, total 2020-09-240.0010

mg/L< 0.000020Uranium, total 2020-09-240.000020

mg/L< 0.0010Vanadium, total 2020-09-240.0010

mg/L< 0.0040Zinc, total 2020-09-240.0040

mg/L< 0.00010Zirconium, total 2020-09-240.00010

2020T26-06 (0092007-05) | Matrix: Water | Sampled: 2020-09-16 11:10

Anions

mg/L5.14Chloride 2020-09-230.10

mg/L0.011Nitrate (as N) 2020-09-230.010 HT1

mg/L< 0.010Nitrite (as N) 2020-09-230.010 HT1

mg/L78.2Sulfate 2020-09-231.0

Calculated Parameters

mg/L281Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.0239Lithium, dissolved 2020-09-250.00010

mg/L< 0.0050Aluminum, dissolved 2020-09-250.0050

mg/L0.00035Antimony, dissolved 2020-09-250.00020

mg/L0.00067Arsenic, dissolved 2020-09-250.00050

mg/L0.0236Barium, dissolved 2020-09-250.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-250.00010
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-06 13:35

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte   Result    RL Units Analyzed Qualifier

2020T26-06 (0092007-05) | Matrix: Water | Sampled: 2020-09-16 11:10, Continued

Dissolved Metals, Continued

mg/L< 0.00010Bismuth, dissolved 2020-09-250.00010

mg/L< 0.0500Boron, dissolved 2020-09-250.0500

mg/L< 0.000010Cadmium, dissolved 2020-09-250.000010

mg/L47.1Calcium, dissolved 2020-09-250.20

mg/L< 0.00050Chromium, dissolved 2020-09-250.00050

mg/L0.00016Cobalt, dissolved 2020-09-250.00010

mg/L< 0.00040Copper, dissolved 2020-09-250.00040

mg/L0.047Iron, dissolved 2020-09-250.010

mg/L< 0.00020Lead, dissolved 2020-09-250.00020

mg/L39.7Magnesium, dissolved 2020-09-250.010

mg/L0.306Manganese, dissolved 2020-09-250.00020

mg/L< 0.000010Mercury, dissolved 2020-09-250.000010

mg/L< 0.00010Molybdenum, dissolved 2020-09-250.00010

mg/L0.00134Nickel, dissolved 2020-09-250.00040

mg/L< 0.050Phosphorus, dissolved 2020-09-250.050

mg/L2.70Potassium, dissolved 2020-09-250.10

mg/L0.00134Selenium, dissolved 2020-09-250.00050

mg/L< 1.0Silicon, dissolved 2020-09-251.0

mg/L< 0.000050Silver, dissolved 2020-09-250.000050

mg/L8.15Sodium, dissolved 2020-09-250.10

mg/L0.219Strontium, dissolved 2020-09-250.0010

mg/L33.6Sulfur, dissolved 2020-09-253.0

mg/L< 0.00050Tellurium, dissolved 2020-09-250.00050

mg/L< 0.000020Thallium, dissolved 2020-09-250.000020

mg/L< 0.00010Thorium, dissolved 2020-09-250.00010

mg/L< 0.00020Tin, dissolved 2020-09-250.00020

mg/L< 0.0050Titanium, dissolved 2020-09-250.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-250.0010

mg/L0.000488Uranium, dissolved 2020-09-250.000020

mg/L0.0015Vanadium, dissolved 2020-09-250.0010

mg/L< 0.0040Zinc, dissolved 2020-09-250.0040

mg/L< 0.00010Zirconium, dissolved 2020-09-250.00010

General Parameters

mg/L< 0.050Ammonia, Total (as N) 2020-09-230.050

µS/cm501Conductivity (EC) 2020-09-232.0

pH units7.47pH 2020-09-230.10 HT2

mg/L327Solids, Total Dissolved 2020-09-2315

2020T26-07 (0092007-06) | Matrix: Water | Sampled: 2020-09-16 13:55

Anions

mg/L0.57Chloride 2020-09-230.10
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-06 13:35

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte   Result    RL Units Analyzed Qualifier

2020T26-07 (0092007-06) | Matrix: Water | Sampled: 2020-09-16 13:55, Continued

Anions, Continued

mg/L1.19Nitrate (as N) 2020-09-230.010 HT1

mg/L< 0.010Nitrite (as N) 2020-09-230.010 HT1

mg/L610Sulfate 2020-09-231.0

Calculated Parameters

mg/L885Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.0487Lithium, dissolved 2020-09-250.00010

mg/L< 0.0050Aluminum, dissolved 2020-09-250.0050

mg/L0.00022Antimony, dissolved 2020-09-250.00020

mg/L< 0.00050Arsenic, dissolved 2020-09-250.00050

mg/L0.0055Barium, dissolved 2020-09-250.0050

mg/L< 0.00010Beryllium, dissolved 2020-09-250.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-250.00010

mg/L< 0.0500Boron, dissolved 2020-09-250.0500

mg/L0.00165Cadmium, dissolved 2020-09-250.000010

mg/L199Calcium, dissolved 2020-09-250.20

mg/L< 0.00050Chromium, dissolved 2020-09-250.00050

mg/L0.00217Cobalt, dissolved 2020-09-250.00010

mg/L< 0.00040Copper, dissolved 2020-09-250.00040

mg/L0.011Iron, dissolved 2020-09-250.010

mg/L< 0.00020Lead, dissolved 2020-09-250.00020

mg/L93.8Magnesium, dissolved 2020-09-250.010

mg/L0.505Manganese, dissolved 2020-09-250.00020

mg/L< 0.000010Mercury, dissolved 2020-09-250.000010

mg/L< 0.00010Molybdenum, dissolved 2020-09-250.00010

mg/L0.00742Nickel, dissolved 2020-09-250.00040

mg/L< 0.050Phosphorus, dissolved 2020-09-250.050

mg/L2.83Potassium, dissolved 2020-09-250.10

mg/L0.00342Selenium, dissolved 2020-09-250.00050

mg/L3.6Silicon, dissolved 2020-09-251.0

mg/L< 0.000050Silver, dissolved 2020-09-250.000050

mg/L12.6Sodium, dissolved 2020-09-250.10

mg/L0.654Strontium, dissolved 2020-09-250.0010

mg/L227Sulfur, dissolved 2020-09-253.0

mg/L< 0.00050Tellurium, dissolved 2020-09-250.00050

mg/L0.000071Thallium, dissolved 2020-09-250.000020

mg/L< 0.00010Thorium, dissolved 2020-09-250.00010

mg/L< 0.00020Tin, dissolved 2020-09-250.00020

mg/L< 0.0050Titanium, dissolved 2020-09-250.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-250.0010

mg/L0.00111Uranium, dissolved 2020-09-250.000020

mg/L0.0059Vanadium, dissolved 2020-09-250.0010
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REPORTED 2020-10-06 13:35

TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte   Result    RL Units Analyzed Qualifier

2020T26-07 (0092007-06) | Matrix: Water | Sampled: 2020-09-16 13:55, Continued

Dissolved Metals, Continued

mg/L0.0587Zinc, dissolved 2020-09-250.0040

mg/L< 0.00010Zirconium, dissolved 2020-09-250.00010

General Parameters

mg/L0.063Ammonia, Total (as N) 2020-09-230.050

µS/cm1470Conductivity (EC) 2020-09-232.0

pH units7.06pH 2020-09-230.10 HT2

mg/L1200Solids, Total Dissolved 2020-09-2315

Miscellaneous Subcontracted Parameters

-Refer to 

Appendix for 

Full Report

Refer to Appendix 2020-09-22

2020T26-08 (0092007-07) | Matrix: Water | Sampled: 2020-09-16 15:43

Anions

mg/L< 1.00Chloride 2020-09-230.10 RA1

mg/L< 0.100Nitrate (as N) 2020-09-230.010 HT1, RA1

mg/L< 0.100Nitrite (as N) 2020-09-230.010 HT1, RA1

mg/L12900Sulfate 2020-09-231.0

Calculated Parameters

mg/L9140Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.426Lithium, dissolved 2020-09-250.00010

mg/L9.58Aluminum, dissolved 2020-09-250.0050

mg/L< 0.00020Antimony, dissolved 2020-09-250.00020

mg/L0.0371Arsenic, dissolved 2020-09-250.00050

mg/L0.0071Barium, dissolved 2020-09-250.0050

mg/L0.00180Beryllium, dissolved 2020-09-250.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-250.00010

mg/L0.0858Boron, dissolved 2020-09-250.0500

mg/L0.000034Cadmium, dissolved 2020-09-250.000010

mg/L361Calcium, dissolved 2020-09-250.20

mg/L0.00665Chromium, dissolved 2020-09-250.00050

mg/L1.00Cobalt, dissolved 2020-09-250.00010

mg/L0.00041Copper, dissolved 2020-09-250.00040

mg/L1490Iron, dissolved 2020-09-280.010

mg/L< 0.00020Lead, dissolved 2020-09-250.00020

mg/L2000Magnesium, dissolved 2020-09-250.010

mg/L22.3Manganese, dissolved 2020-09-280.00020

mg/L< 0.000010Mercury, dissolved 2020-09-250.000010
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TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte   Result    RL Units Analyzed Qualifier

2020T26-08 (0092007-07) | Matrix: Water | Sampled: 2020-09-16 15:43, Continued

Dissolved Metals, Continued

mg/L0.00020Molybdenum, dissolved 2020-09-250.00010

mg/L6.26Nickel, dissolved 2020-09-280.00040

mg/L< 0.050Phosphorus, dissolved 2020-09-250.050

mg/L22.8Potassium, dissolved 2020-09-250.10

mg/L0.00457Selenium, dissolved 2020-09-250.00050

mg/L3.3Silicon, dissolved 2020-09-251.0

mg/L0.000061Silver, dissolved 2020-09-250.000050

mg/L152Sodium, dissolved 2020-09-250.10

mg/L1.03Strontium, dissolved 2020-09-250.0010

mg/L4110Sulfur, dissolved 2020-09-253.0

mg/L< 0.00050Tellurium, dissolved 2020-09-250.00050

mg/L< 0.000020Thallium, dissolved 2020-09-250.000020

mg/L< 0.00010Thorium, dissolved 2020-09-250.00010

mg/L< 0.00020Tin, dissolved 2020-09-250.00020

mg/L< 0.0050Titanium, dissolved 2020-09-250.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-250.0010

mg/L0.00193Uranium, dissolved 2020-09-250.000020

mg/L0.0045Vanadium, dissolved 2020-09-250.0010

mg/L19.5Zinc, dissolved 2020-09-280.0040

mg/L0.00053Zirconium, dissolved 2020-09-250.00010

General Parameters

mg/L0.774Ammonia, Total (as N) 2020-09-230.050

µS/cm11000Conductivity (EC) 2020-09-232.0

pH units6.06pH 2020-09-230.10 HT2

mg/L19000Solids, Total Dissolved 2020-09-2315

2020T26-05 (0092007-08) | Matrix: Water | Sampled: 2020-09-16 11:10

Anions

mg/L5.13Chloride 2020-09-230.10

mg/L0.012Nitrate (as N) 2020-09-230.010 HT1

mg/L< 0.010Nitrite (as N) 2020-09-230.010 HT1

mg/L78.0Sulfate 2020-09-231.0

Calculated Parameters

mg/L269Hardness, Total (as CaCO3) N/A0.500

Dissolved Metals

mg/L0.0248Lithium, dissolved 2020-09-250.00010

mg/L< 0.0050Aluminum, dissolved 2020-09-250.0050

mg/L0.00040Antimony, dissolved 2020-09-250.00020

mg/L0.00085Arsenic, dissolved 2020-09-250.00050

mg/L0.0228Barium, dissolved 2020-09-250.0050
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TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte   Result    RL Units Analyzed Qualifier

2020T26-05 (0092007-08) | Matrix: Water | Sampled: 2020-09-16 11:10, Continued

Dissolved Metals, Continued

mg/L< 0.00010Beryllium, dissolved 2020-09-250.00010

mg/L< 0.00010Bismuth, dissolved 2020-09-250.00010

mg/L< 0.0500Boron, dissolved 2020-09-250.0500

mg/L0.000116Cadmium, dissolved 2020-09-250.000010

mg/L47.0Calcium, dissolved 2020-09-250.20

mg/L< 0.00050Chromium, dissolved 2020-09-250.00050

mg/L0.00037Cobalt, dissolved 2020-09-250.00010

mg/L< 0.00040Copper, dissolved 2020-09-250.00040

mg/L0.259Iron, dissolved 2020-09-250.010

mg/L< 0.00020Lead, dissolved 2020-09-250.00020

mg/L36.8Magnesium, dissolved 2020-09-250.010

mg/L0.289Manganese, dissolved 2020-09-250.00020

mg/L< 0.000010Mercury, dissolved 2020-09-250.000010

mg/L0.00012Molybdenum, dissolved 2020-09-250.00010

mg/L0.00221Nickel, dissolved 2020-09-250.00040

mg/L< 0.050Phosphorus, dissolved 2020-09-250.050

mg/L2.56Potassium, dissolved 2020-09-250.10

mg/L0.00179Selenium, dissolved 2020-09-250.00050

mg/L< 1.0Silicon, dissolved 2020-09-251.0

mg/L< 0.000050Silver, dissolved 2020-09-250.000050

mg/L7.41Sodium, dissolved 2020-09-250.10

mg/L0.224Strontium, dissolved 2020-09-250.0010

mg/L27.1Sulfur, dissolved 2020-09-253.0

mg/L< 0.00050Tellurium, dissolved 2020-09-250.00050

mg/L< 0.000020Thallium, dissolved 2020-09-250.000020

mg/L< 0.00010Thorium, dissolved 2020-09-250.00010

mg/L< 0.00020Tin, dissolved 2020-09-250.00020

mg/L< 0.0050Titanium, dissolved 2020-09-250.0050

mg/L< 0.0010Tungsten, dissolved 2020-09-250.0010

mg/L0.000455Uranium, dissolved 2020-09-250.000020

mg/L< 0.0010Vanadium, dissolved 2020-09-250.0010

mg/L0.0062Zinc, dissolved 2020-09-250.0040

mg/L< 0.00010Zirconium, dissolved 2020-09-250.00010

General Parameters

mg/L0.085Ammonia, Total (as N) 2020-09-230.050

µS/cm510Conductivity (EC) 2020-09-232.0

pH units7.45pH 2020-09-230.10 HT2

mg/L330Solids, Total Dissolved 2020-09-2315
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TEST RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

Sample Qualifiers:

HT1 The sample was prepared and/or analyzed past the recommended holding time.

HT2 The 15 minute recommended holding time (from sampling to analysis) has been exceeded - field analysis is 

recommended.

RA1 The Reporting Limit has been raised due to matrix interference.
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REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-06 13:35

APPENDIX 1: SUPPORTING INFORMATION

PROJECT Brewery Creek

WORK ORDER 0092007

Technique LocationAnalysis Description Method Ref. Accredited

Ammonia, Total in Water SM 4500-NH3 G* 

(2017)

Automated Colorimetry (Phenate) Kelownaü

Anions in Water SM 4110 B (2017) Ion Chromatography Kelownaü

Conductivity in Water SM 2510 B (2017) Conductivity Meter Kelownaü

Dissolved Metals in Water EPA 200.8 / EPA 6020B 0.45 µm Filtration / Inductively Coupled Plasma-Mass 

Spectroscopy (ICP-MS)

Richmondü

Hardness in Water SM 2340 B (2017) Calculation: 2.497 [diss Ca] + 4.118 [diss Mg] N/Aü

Mercury, dissolved in Water EPA 245.7* BrCl2 Oxidation / Cold Vapor Atomic Fluorescence 

Spectrometry (CVAFS)

Richmondü

Mercury, total in Water EPA 245.7* BrCl2 Oxidation / Cold Vapor Atomic Fluorescence 

Spectrometry (CVAFS)

Richmondü

pH in Water SM 4500-H+ B (2017) Electrometry Kelownaü

Solids, Total Dissolved in Water SM 2540 C* (2017) Gravimetry (Dried at 103-105C) Kelownaü

Solids, Total Suspended in 

Water

SM 2540 D* (2017) Gravimetry (Dried at 103-105C) Kelownaü

Total Metals in Water EPA 200.2 / EPA 6020B HNO3+HCl Hot Block Digestion / Inductively Coupled 

Plasma-Mass Spectroscopy (ICP-MS)

Richmondü

Note: An asterisk in the Method Reference indicates that the CARO method has been modified from the reference method

Glossary of Terms:

RL   Reporting Limit (default)

Less than the specified Reporting Limit (RL) - the actual RL may be higher than the default RL due to various factors<

Milligrams per litremg/L

pH < 7 = acidic, ph > 7 = basicpH units

Microsiemens per centimetreµS/cm

EPA United States Environmental Protection Agency Test Methods

SM Standard Methods for the Examination of Water and Wastewater, American Public Health Association

General Comments:

The results in this report apply to the samples analyzed in accordance with the Chain of Custody document. This 

analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage resulting directly or 

indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis.  Samples will be 

disposed of 30 days after the test report has been issued unless otherwise agreed to in writing. 

Please note any regulatory guidelines applied to this report are added as a convenience to the client, at their request, to 

help provide some initial context to analytical results obtained. Although CARO makes every effort to ensure accuracy of 

the associated regulatory guideline(s) applied, the guidelines applied cannot be assumed to be correct due to a variety of 

factors and as such CARO Analytical Services assumes no liability or responsibility for the use of those guidelines to 

make any decisions.  The original source of the regulation should be verified and a review of the guideline (s) should be 

validated as correct in order to make any decisions arising from the comparison of the analytical data obtained to the 

relevant regulatory guideline for one �s particular circumstances.  Further, CARO Analytical Services assumes no liability 

or responsibility for any loss attributed from the use of these guidelines in any way.
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APPENDIX 2: QUALITY CONTROL RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

The following section displays the quality control (QC) data that is associated with your sample data. Groups of samples are prepared 

in �batches� and analyzed in conjunction with QC samples that ensure your data is of the highest quality. Common QC types include:

� Method Blank (Blk): A blank sample that undergoes sample processing identical to that carried out for the test samples. Method 

blank results are used to assess contamination from the laboratory environment and reagents.

� Duplicate (Dup): An additional or second portion of a randomly selected sample in the analytical run carried through the entire 

analytical process. Duplicates provide a measure of the analytical method's precision (reproducibility).

� Blank Spike (BS): A sample of known concentration which undergoes processing identical to that carried out for test samples, a l so 

referred to as a laboratory control sample (LCS). Blank spikes provide a measure of the analytical method's accuracy.

� Matrix Spike (MS): A second aliquot of sample is fortified with with a known concentration of target analytes and carried through 

the entire analytical process. Matrix spikes evaluate potential matrix effects that may affect the analyte recovery.

� Reference Material (SRM): A homogenous material of similar matrix to the samples, certified for the parameter(s) listed. 

Reference Materials ensure that the analytical process is adequate to achieve acceptable recoveries of the parameter(s) tested.

Each QC type is analyzed at a 5-10% frequency, i.e. one blank/duplicate/spike for every 10-20 samples. For all types of QC, the 

specified recovery (% Rec) and relative percent difference (RPD) limits are derived from long-term method performance averages 

and/or prescribed by the reference method.

 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

Anions,  Batch B0I2101

Blank (B0I2101-BLK1)  Prepared: 2020-09-23, Analyzed: 2020-09-23

mg/LChloride < 0.10 0.10

mg/L< 0.010Nitrate (as N) 0.010

mg/L< 0.010Nitrite (as N) 0.010

mg/L< 1.0Sulfate 1.0

Blank (B0I2101-BLK2)  Prepared: 2020-09-23, Analyzed: 2020-09-23

mg/LChloride < 0.10 0.10

mg/L< 0.010Nitrate (as N) 0.010

mg/L< 0.010Nitrite (as N) 0.010

mg/L< 1.0Sulfate 1.0

Blank (B0I2101-BLK3)  Prepared: 2020-09-23, Analyzed: 2020-09-23

mg/LChloride < 0.10 0.10

mg/L< 0.010Nitrate (as N) 0.010

mg/L< 0.010Nitrite (as N) 0.010

mg/L< 1.0Sulfate 1.0

Blank (B0I2101-BLK4)  Prepared: 2020-09-23, Analyzed: 2020-09-23

mg/LChloride < 0.10 0.10

mg/L< 0.010Nitrate (as N) 0.010

mg/L< 0.010Nitrite (as N) 0.010

mg/L< 1.0Sulfate 1.0

LCS (B0I2101-BS1)  Prepared: 2020-09-23, Analyzed: 2020-09-23

90-110100mg/LChloride 16.1 0.10 16.0

mg/L 90-1101003.99Nitrate (as N) 0.010 4.00

mg/L 85-1151002.00Nitrite (as N) 0.010 2.00

mg/L 90-11010016.0Sulfate 1.0 16.0

LCS (B0I2101-BS2)  Prepared: 2020-09-23, Analyzed: 2020-09-23

90-110100mg/LChloride 16.0 0.10 16.0

mg/L 90-110993.94Nitrate (as N) 0.010 4.00

mg/L 85-1151012.01Nitrite (as N) 0.010 2.00

mg/L 90-1109915.9Sulfate 1.0 16.0

LCS (B0I2101-BS3)  Prepared: 2020-09-23, Analyzed: 2020-09-23

90-110101mg/LChloride 16.1 0.10 16.0
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APPENDIX 2: QUALITY CONTROL RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

Anions,  Batch B0I2101, Continued

LCS (B0I2101-BS3), Continued  Prepared: 2020-09-23, Analyzed: 2020-09-23

mg/L 90-110993.96Nitrate (as N) 0.010 4.00

mg/L 85-1151082.17Nitrite (as N) 0.010 2.00

mg/L 90-11010116.1Sulfate 1.0 16.0

LCS (B0I2101-BS4)  Prepared: 2020-09-23, Analyzed: 2020-09-23

90-110100mg/LChloride 16.0 0.10 16.0

mg/L 90-1101014.03Nitrate (as N) 0.010 4.00

mg/L 85-1151032.05Nitrite (as N) 0.010 2.00

mg/L 90-11010116.1Sulfate 1.0 16.0

Dissolved Metals,  Batch B0I2268

Blank (B0I2268-BLK1)  Prepared: 2020-09-25, Analyzed: 2020-09-25

mg/LLithium, dissolved < 0.00010 0.00010

mg/L< 0.0050Aluminum, dissolved 0.0050

mg/L< 0.00020Antimony, dissolved 0.00020

mg/L< 0.00050Arsenic, dissolved 0.00050

mg/L< 0.0050Barium, dissolved 0.0050

mg/L< 0.00010Beryllium, dissolved 0.00010

mg/L< 0.00010Bismuth, dissolved 0.00010

mg/L< 0.0500Boron, dissolved 0.0500

mg/L< 0.000010Cadmium, dissolved 0.000010

mg/L< 0.20Calcium, dissolved 0.20

mg/L< 0.00050Chromium, dissolved 0.00050

mg/L< 0.00010Cobalt, dissolved 0.00010

mg/L< 0.00040Copper, dissolved 0.00040

mg/L< 0.010Iron, dissolved 0.010

mg/L< 0.00020Lead, dissolved 0.00020

mg/L< 0.010Magnesium, dissolved 0.010

mg/L< 0.00020Manganese, dissolved 0.00020

mg/L< 0.00010Molybdenum, dissolved 0.00010

mg/L< 0.00040Nickel, dissolved 0.00040

mg/L< 0.050Phosphorus, dissolved 0.050

mg/L< 0.10Potassium, dissolved 0.10

mg/L< 0.00050Selenium, dissolved 0.00050

mg/L< 1.0Silicon, dissolved 1.0

mg/L< 0.000050Silver, dissolved 0.000050

mg/L< 0.10Sodium, dissolved 0.10

mg/L< 0.0010Strontium, dissolved 0.0010

mg/L< 3.0Sulfur, dissolved 3.0

mg/L< 0.00050Tellurium, dissolved 0.00050

mg/L< 0.000020Thallium, dissolved 0.000020

mg/L< 0.00010Thorium, dissolved 0.00010

mg/L< 0.00020Tin, dissolved 0.00020

mg/L< 0.0050Titanium, dissolved 0.0050

mg/L< 0.0010Tungsten, dissolved 0.0010

mg/L< 0.000020Uranium, dissolved 0.000020

mg/L< 0.0010Vanadium, dissolved 0.0010

mg/L< 0.0040Zinc, dissolved 0.0040

mg/L< 0.00010Zirconium, dissolved 0.00010

LCS (B0I2268-BS1)  Prepared: 2020-09-25, Analyzed: 2020-09-25

80-120101mg/LLithium, dissolved 0.0202 0.00010 0.0200

mg/L 80-120910.0181Aluminum, dissolved 0.0050 0.0199

mg/L 80-120830.0166Antimony, dissolved 0.00020 0.0200

mg/L 80-120810.0163Arsenic, dissolved 0.00050 0.0200
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PROJECT Brewery Creek
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 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

Dissolved Metals,  Batch B0I2268, Continued

LCS (B0I2268-BS1), Continued  Prepared: 2020-09-25, Analyzed: 2020-09-25

mg/L 80-120940.0186Barium, dissolved 0.0050 0.0198

mg/L 80-120920.0182Beryllium, dissolved 0.00010 0.0198

mg/L 80-1201030.0205Bismuth, dissolved 0.00010 0.0200

mg/L 80-12096< 0.0500Boron, dissolved 0.0500 0.0200

mg/L 80-120980.0194Cadmium, dissolved 0.000010 0.0199

mg/L 80-120901.83Calcium, dissolved 0.20 2.02

mg/L 80-120950.0188Chromium, dissolved 0.00050 0.0198

mg/L 80-120950.0189Cobalt, dissolved 0.00010 0.0199

mg/L 80-120980.0196Copper, dissolved 0.00040 0.0200

mg/L 80-120881.78Iron, dissolved 0.010 2.02

mg/L 80-1201020.0204Lead, dissolved 0.00020 0.0199

mg/L 80-120961.94Magnesium, dissolved 0.010 2.02

mg/L 80-120910.0181Manganese, dissolved 0.00020 0.0199

mg/L 80-120900.0180Molybdenum, dissolved 0.00010 0.0200

mg/L 80-120970.0193Nickel, dissolved 0.00040 0.0200

mg/L 80-120841.68Phosphorus, dissolved 0.050 2.00

mg/L 80-120801.61Potassium, dissolved 0.10 2.02

mg/L 80-1201030.0206Selenium, dissolved 0.00050 0.0200

mg/L 80-1201172.3Silicon, dissolved 1.0 2.00

mg/L 80-120970.0195Silver, dissolved 0.000050 0.0200

mg/L 80-120921.87Sodium, dissolved 0.10 2.02

mg/L 80-120930.0185Strontium, dissolved 0.0010 0.0200

mg/L 80-120954.7Sulfur, dissolved 3.0 5.00

mg/L 80-120810.0161Tellurium, dissolved 0.00050 0.0200

mg/L 80-1201030.0206Thallium, dissolved 0.000020 0.0199

mg/L 80-1201020.0204Thorium, dissolved 0.00010 0.0200

mg/L 80-1201120.0224Tin, dissolved 0.00020 0.0200

mg/L 80-120910.0183Titanium, dissolved 0.0050 0.0200

mg/L 80-120910.0183Tungsten, dissolved 0.0010 0.0200

mg/L 80-1201050.0210Uranium, dissolved 0.000020 0.0200

mg/L 80-1201040.0207Vanadium, dissolved 0.0010 0.0200

mg/L 80-120900.0180Zinc, dissolved 0.0040 0.0200

mg/L 80-120880.0176Zirconium, dissolved 0.00010 0.0200

Duplicate (B0I2268-DUP1)  Prepared: 2020-09-25, Analyzed: 2020-09-25Source: 0092007-01

5mg/LLithium, dissolved 0.005840.00616 200.00010

mg/L 20.126 0.129Aluminum, dissolved 200.0050

mg/L 60.00111 0.00118Antimony, dissolved 200.00020

mg/L0.00053 < 0.00050Arsenic, dissolved 200.00050

mg/L 40.0892 0.0933Barium, dissolved 200.0050

mg/L< 0.00010 < 0.00010Beryllium, dissolved 200.00010

mg/L< 0.00010 < 0.00010Bismuth, dissolved 200.00010

mg/L< 0.0500 < 0.0500Boron, dissolved 200.0500

mg/L< 0.000010 0.000022Cadmium, dissolved 200.000010

mg/L 414.6 15.2Calcium, dissolved 200.20

mg/L0.00086 0.00089Chromium, dissolved 200.00050

mg/L 50.00173 0.00182Cobalt, dissolved 200.00010

mg/L 10.00236 0.00232Copper, dissolved 200.00040

mg/L 80.072 0.079Iron, dissolved 200.010

mg/L< 0.00020 < 0.00020Lead, dissolved 200.00020

mg/L < 16.20 6.18Magnesium, dissolved 200.010

mg/L RPD220.00363 0.00292Manganese, dissolved 200.00020

mg/L0.00014 < 0.00010Molybdenum, dissolved 200.00010

mg/L 20.00196 0.00200Nickel, dissolved 200.00040

mg/L< 0.050 < 0.050Phosphorus, dissolved 200.050

mg/L0.49 0.45Potassium, dissolved 200.10
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APPENDIX 2: QUALITY CONTROL RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

Dissolved Metals,  Batch B0I2268, Continued

Duplicate (B0I2268-DUP1), Continued  Prepared: 2020-09-25, Analyzed: 2020-09-25Source: 0092007-01

mg/L< 0.00050 < 0.00050Selenium, dissolved 200.00050

mg/L 146.6 5.7Silicon, dissolved 201.0

mg/L< 0.000050 < 0.000050Silver, dissolved 200.000050

mg/L 46.42 6.19Sodium, dissolved 200.10

mg/L 40.0672 0.0699Strontium, dissolved 200.0010

mg/L 2032.6 26.8Sulfur, dissolved 203.0

mg/L< 0.00050 < 0.00050Tellurium, dissolved 200.00050

mg/L< 0.000020 < 0.000020Thallium, dissolved 200.000020

mg/L< 0.00010 < 0.00010Thorium, dissolved 200.00010

mg/L< 0.00020 < 0.00020Tin, dissolved 200.00020

mg/L< 0.0050 < 0.0050Titanium, dissolved 200.0050

mg/L< 0.0010 < 0.0010Tungsten, dissolved 200.0010

mg/L0.000028 0.000029Uranium, dissolved 200.000020

mg/L0.0023 < 0.0010Vanadium, dissolved 200.0010

mg/L< 0.0040 < 0.0040Zinc, dissolved 200.0040

mg/L 150.00043 0.00051Zirconium, dissolved 200.00010

Reference (B0I2268-SRM1)  Prepared: 2020-09-28, Analyzed: 2020-09-28

70-130106mg/LLithium, dissolved 0.106 0.00010 0.100

mg/L 70-130940.220Aluminum, dissolved 0.0050 0.235

mg/L 70-1301100.0473Antimony, dissolved 0.00020 0.0431

mg/L 70-1301040.441Arsenic, dissolved 0.00050 0.423

mg/L 70-130943.11Barium, dissolved 0.0050 3.30

mg/L 70-1301020.213Beryllium, dissolved 0.00010 0.209

mg/L 70-1301001.65Boron, dissolved 0.0500 1.65

mg/L 70-1301010.222Cadmium, dissolved 0.000010 0.221

mg/L 70-130826.35Calcium, dissolved 0.20 7.72

mg/L 70-130990.429Chromium, dissolved 0.00050 0.434

mg/L 70-1301010.125Cobalt, dissolved 0.00010 0.124

mg/L 70-1301030.843Copper, dissolved 0.00040 0.815

mg/L 70-130961.21Iron, dissolved 0.010 1.27

mg/L 70-1301020.112Lead, dissolved 0.00020 0.110

mg/L 70-130966.31Magnesium, dissolved 0.010 6.59

mg/L 70-130970.332Manganese, dissolved 0.00020 0.342

mg/L 70-1301040.420Molybdenum, dissolved 0.00010 0.404

mg/L 70-1301020.851Nickel, dissolved 0.00040 0.835

mg/L 70-130940.472Phosphorus, dissolved 0.050 0.499

mg/L 70-130962.78Potassium, dissolved 0.10 2.88

mg/L 70-1301160.0376Selenium, dissolved 0.00050 0.0324

mg/L 70-1309617.3Sodium, dissolved 0.10 18.0

mg/L 70-130960.899Strontium, dissolved 0.0010 0.935

mg/L 70-1301020.0394Thallium, dissolved 0.000020 0.0385

mg/L 70-130960.249Uranium, dissolved 0.000020 0.258

mg/L 70-130960.842Vanadium, dissolved 0.0010 0.873

mg/L 70-1301060.896Zinc, dissolved 0.0040 0.848

Dissolved Metals,  Batch B0I2289

Blank (B0I2289-BLK1)  Prepared: 2020-09-24, Analyzed: 2020-09-25

mg/LMercury, dissolved < 0.000010 0.000010

Blank (B0I2289-BLK2)  Prepared: 2020-09-24, Analyzed: 2020-09-25

mg/LMercury, dissolved < 0.000010 0.000010

Blank (B0I2289-BLK3)  Prepared: 2020-09-24, Analyzed: 2020-09-25

mg/LMercury, dissolved < 0.000010 0.000010
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APPENDIX 2: QUALITY CONTROL RESULTS

PROJECT Brewery Creek

WORK ORDER 0092007

 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

Dissolved Metals,  Batch B0I2289, Continued

Reference (B0I2289-SRM1)  Prepared: 2020-09-24, Analyzed: 2020-09-25

70-130102mg/LMercury, dissolved 0.00595 0.000010 0.00581

Reference (B0I2289-SRM2)  Prepared: 2020-09-24, Analyzed: 2020-09-25

70-13099mg/LMercury, dissolved 0.00575 0.000010 0.00581

Reference (B0I2289-SRM3)  Prepared: 2020-09-24, Analyzed: 2020-09-25

70-13094mg/LMercury, dissolved 0.00549 0.000010 0.00581

General Parameters,  Batch B0I2039

Blank (B0I2039-BLK1)  Prepared: 2020-09-23, Analyzed: 2020-09-23

mg/LSolids, Total Dissolved < 15 15

LCS (B0I2039-BS1)  Prepared: 2020-09-23, Analyzed: 2020-09-23

85-115100mg/LSolids, Total Dissolved 239 15 240

General Parameters,  Batch B0I2040

Blank (B0I2040-BLK1)  Prepared: 2020-09-23, Analyzed: 2020-09-23

mg/LSolids, Total Suspended < 2.0 2.0

Blank (B0I2040-BLK2)  Prepared: 2020-09-23, Analyzed: 2020-09-23

mg/LSolids, Total Suspended < 2.0 2.0

LCS (B0I2040-BS1)  Prepared: 2020-09-23, Analyzed: 2020-09-23

85-11591mg/LSolids, Total Suspended 91.0 10.0 100

LCS (B0I2040-BS2)  Prepared: 2020-09-23, Analyzed: 2020-09-23

85-115101mg/LSolids, Total Suspended 101 10.0 100

General Parameters,  Batch B0I2060

Blank (B0I2060-BLK1)  Prepared: 2020-09-23, Analyzed: 2020-09-23

µS/cmConductivity (EC) < 2.0 2.0

Blank (B0I2060-BLK2)  Prepared: 2020-09-23, Analyzed: 2020-09-23

µS/cmConductivity (EC) < 2.0 2.0

LCS (B0I2060-BS3)  Prepared: 2020-09-23, Analyzed: 2020-09-23

95-10499µS/cmConductivity (EC) 1390 2.0 1410

LCS (B0I2060-BS4)  Prepared: 2020-09-23, Analyzed: 2020-09-23

95-104100µS/cmConductivity (EC) 1400 2.0 1410

Reference (B0I2060-SRM1)  Prepared: 2020-09-23, Analyzed: 2020-09-23

98-10299pH unitspH 6.97 0.10 7.01

Reference (B0I2060-SRM2)  Prepared: 2020-09-23, Analyzed: 2020-09-23

98-102100pH unitspH 6.98 0.10 7.01

General Parameters,  Batch B0I2093

Blank (B0I2093-BLK1)  Prepared: 2020-09-23, Analyzed: 2020-09-23

mg/LAmmonia, Total (as N) < 0.050 0.050

Page 21 of 26Rev 2020-06-23 Caring About Results, Obviously.
Page 21 of 26



REPORTED TO Yukon Government - Water Resources

REPORTED 2020-10-06 13:35

APPENDIX 2: QUALITY CONTROL RESULTS

PROJECT Brewery Creek
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 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

General Parameters,  Batch B0I2093, Continued

Blank (B0I2093-BLK2)  Prepared: 2020-09-23, Analyzed: 2020-09-23

mg/LAmmonia, Total (as N) < 0.050 0.050

Blank (B0I2093-BLK3)  Prepared: 2020-09-23, Analyzed: 2020-09-23

mg/LAmmonia, Total (as N) < 0.050 0.050

Blank (B0I2093-BLK4)  Prepared: 2020-09-23, Analyzed: 2020-09-23

mg/LAmmonia, Total (as N) < 0.050 0.050

LCS (B0I2093-BS1)  Prepared: 2020-09-23, Analyzed: 2020-09-23

90-115105mg/LAmmonia, Total (as N) 1.05 0.050 1.00

LCS (B0I2093-BS2)  Prepared: 2020-09-23, Analyzed: 2020-09-23

90-115104mg/LAmmonia, Total (as N) 1.04 0.050 1.00

LCS (B0I2093-BS3)  Prepared: 2020-09-23, Analyzed: 2020-09-23

90-115104mg/LAmmonia, Total (as N) 1.04 0.050 1.00

LCS (B0I2093-BS4)  Prepared: 2020-09-23, Analyzed: 2020-09-23

90-115102mg/LAmmonia, Total (as N) 1.02 0.050 1.00

Total Metals,  Batch B0I2282

Blank (B0I2282-BLK1)  Prepared: 2020-09-24, Analyzed: 2020-09-24

mg/LMercury, total < 0.000010 0.000010

Reference (B0I2282-SRM1)  Prepared: 2020-09-24, Analyzed: 2020-09-24

70-130101mg/LMercury, total 0.00584 0.000010 0.00581

Total Metals,  Batch B0I2284

Blank (B0I2284-BLK1)  Prepared: 2020-09-24, Analyzed: 2020-09-24

mg/LAluminum, total < 0.0050 0.0050

mg/L< 0.00020Antimony, total 0.00020

mg/L< 0.00050Arsenic, total 0.00050

mg/L< 0.0050Barium, total 0.0050

mg/L< 0.00010Beryllium, total 0.00010

mg/L< 0.00010Bismuth, total 0.00010

mg/L< 0.0500Boron, total 0.0500

mg/L< 0.000010Cadmium, total 0.000010

mg/L< 0.00050Chromium, total 0.00050

mg/L< 0.00010Cobalt, total 0.00010

mg/L< 0.00040Copper, total 0.00040

mg/L< 0.010Iron, total 0.010

mg/L< 0.00020Lead, total 0.00020

mg/L< 0.00010Lithium, total 0.00010

mg/L< 0.00020Manganese, total 0.00020

mg/L< 0.00010Molybdenum, total 0.00010

mg/L< 0.00040Nickel, total 0.00040

mg/L< 0.050Phosphorus, total 0.050

mg/L< 0.00050Selenium, total 0.00050

mg/L< 1.0Silicon, total 1.0

mg/L< 0.000050Silver, total 0.000050

mg/L< 0.0010Strontium, total 0.0010

mg/L< 3.0Sulfur, total 3.0

mg/L< 0.00050Tellurium, total 0.00050

mg/L< 0.000020Thallium, total 0.000020
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PROJECT Brewery Creek
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 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 
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% RPD

RPD 

Limit
Qualifier

Total Metals,  Batch B0I2284, Continued

Blank (B0I2284-BLK1), Continued  Prepared: 2020-09-24, Analyzed: 2020-09-24

mg/L< 0.00010Thorium, total 0.00010

mg/L< 0.00020Tin, total 0.00020

mg/L< 0.0050Titanium, total 0.0050

mg/L< 0.0010Tungsten, total 0.0010

mg/L< 0.000020Uranium, total 0.000020

mg/L< 0.0010Vanadium, total 0.0010

mg/L< 0.0040Zinc, total 0.0040

mg/L< 0.00010Zirconium, total 0.00010

LCS (B0I2284-BS1)  Prepared: 2020-09-24, Analyzed: 2020-09-24

80-120111mg/LAluminum, total 0.0221 0.0050 0.0199

mg/L 80-1201100.0220Antimony, total 0.00020 0.0200

mg/L 80-1201090.0217Arsenic, total 0.00050 0.0200

mg/L 80-1201150.0227Barium, total 0.0050 0.0198

mg/L 80-1201040.0206Beryllium, total 0.00010 0.0198

mg/L 80-1201090.0219Bismuth, total 0.00010 0.0200

mg/L 80-120102< 0.0500Boron, total 0.0500 0.0200

mg/L 80-1201060.0210Cadmium, total 0.000010 0.0199

mg/L 80-1201100.0218Chromium, total 0.00050 0.0198

mg/L 80-1201100.0219Cobalt, total 0.00010 0.0199

mg/L 80-1201150.0230Copper, total 0.00040 0.0200

mg/L 80-1201082.19Iron, total 0.010 2.02

mg/L 80-1201100.0219Lead, total 0.00020 0.0199

mg/L 80-1201110.0221Lithium, total 0.00010 0.0200

mg/L 80-1201110.0221Manganese, total 0.00020 0.0199

mg/L 80-1201070.0213Molybdenum, total 0.00010 0.0200

mg/L 80-1201120.0224Nickel, total 0.00040 0.0200

mg/L 80-1201112.23Phosphorus, total 0.050 2.00

mg/L 80-1201030.0205Selenium, total 0.00050 0.0200

mg/L 80-1201062.1Silicon, total 1.0 2.00

mg/L 80-1201080.0216Silver, total 0.000050 0.0200

mg/L 80-1201190.0238Strontium, total 0.0010 0.0200

mg/L 80-1201075.3Sulfur, total 3.0 5.00

mg/L 80-1201070.0213Tellurium, total 0.00050 0.0200

mg/L 80-1201090.0217Thallium, total 0.000020 0.0199

mg/L 80-1201030.0206Thorium, total 0.00010 0.0200

mg/L 80-1201090.0218Tin, total 0.00020 0.0200

mg/L 80-1201100.0219Titanium, total 0.0050 0.0200

mg/L 80-1201060.0212Tungsten, total 0.0010 0.0200

mg/L 80-1201050.0210Uranium, total 0.000020 0.0200

mg/L 80-1201150.0231Vanadium, total 0.0010 0.0200

mg/L 80-1201200.0241Zinc, total 0.0040 0.0200

mg/L 80-1201110.0222Zirconium, total 0.00010 0.0200

Duplicate (B0I2284-DUP1)  Prepared: 2020-09-24, Analyzed: 2020-09-24Source: 0092007-01

< 1mg/LAluminum, total 0.2550.255 200.0050

mg/L 30.00118 0.00115Antimony, total 200.00020

mg/L0.00084 0.00092Arsenic, total 200.00050

mg/L 50.0921 0.0965Barium, total 200.0050

mg/L< 0.00010 < 0.00010Beryllium, total 200.00010

mg/L< 0.00010 < 0.00010Bismuth, total 200.00010

mg/L< 0.0500 < 0.0500Boron, total 200.0500

mg/L< 0.000010 < 0.000010Cadmium, total 200.000010

mg/L0.00084 0.00080Chromium, total 200.00050

mg/L 70.00185 0.00198Cobalt, total 200.00010

mg/L < 10.00219 0.00220Copper, total 200.00040

mg/L 50.229 0.240Iron, total 200.010
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 Analyte Result RL Units
Spike 

Level

Source 

Result
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Total Metals,  Batch B0I2284, Continued

Duplicate (B0I2284-DUP1), Continued  Prepared: 2020-09-24, Analyzed: 2020-09-24Source: 0092007-01

mg/L< 0.00020 < 0.00020Lead, total 200.00020

mg/L 30.00499 0.00515Lithium, total 200.00010

mg/L 50.00565 0.00591Manganese, total 200.00020

mg/L0.00022 0.00017Molybdenum, total 200.00010

mg/L 40.00250 0.00260Nickel, total 200.00040

mg/L< 0.050 < 0.050Phosphorus, total 200.050

mg/L< 0.00050 < 0.00050Selenium, total 200.00050

mg/L 56.5 6.8Silicon, total 201.0

mg/L< 0.000050 < 0.000050Silver, total 200.000050

mg/L 20.0669 0.0681Strontium, total 200.0010

mg/L 614.5 15.3Sulfur, total 203.0

mg/L< 0.00050 < 0.00050Tellurium, total 200.00050

mg/L< 0.000020 < 0.000020Thallium, total 200.000020

mg/L< 0.00010 < 0.00010Thorium, total 200.00010

mg/L< 0.00020 < 0.00020Tin, total 200.00020

mg/L0.0054 0.0055Titanium, total 200.0050

mg/L< 0.0010 < 0.0010Tungsten, total 200.0010

mg/L0.000038 0.000035Uranium, total 200.000020

mg/L 200.0047 0.0058Vanadium, total 200.0010

mg/L0.0042 0.0050Zinc, total 200.0040

mg/L 80.00064 0.00069Zirconium, total 200.00010

Reference (B0I2284-SRM1)  Prepared: 2020-09-24, Analyzed: 2020-09-24

70-130105mg/LAluminum, total 0.314 0.0050 0.299

mg/L 70-1301040.0537Antimony, total 0.00020 0.0517

mg/L 70-1301070.127Arsenic, total 0.00050 0.119

mg/L 70-1301030.823Barium, total 0.0050 0.801

mg/L 70-130990.0497Beryllium, total 0.00010 0.0501

mg/L 70-130903.70Boron, total 0.0500 4.11

mg/L 70-1301010.0506Cadmium, total 0.000010 0.0503

mg/L 70-1301020.255Chromium, total 0.00050 0.250

mg/L 70-1301060.0407Cobalt, total 0.00010 0.0384

mg/L 70-1301070.523Copper, total 0.00040 0.487

mg/L 70-1301030.521Iron, total 0.010 0.504

mg/L 70-1301050.293Lead, total 0.00020 0.278

mg/L 70-1301060.420Lithium, total 0.00010 0.398

mg/L 70-1301060.118Manganese, total 0.00020 0.111

mg/L 70-1301050.206Molybdenum, total 0.00010 0.196

mg/L 70-1301060.263Nickel, total 0.00040 0.248

mg/L 70-1301120.238Phosphorus, total 0.050 0.213

mg/L 70-130980.118Selenium, total 0.00050 0.120

mg/L 70-1301030.407Strontium, total 0.0010 0.393

mg/L 70-1301040.0821Thallium, total 0.000020 0.0787

mg/L 70-1301030.0354Uranium, total 0.000020 0.0344

mg/L 70-1301020.397Vanadium, total 0.0010 0.391

mg/L 70-1301042.61Zinc, total 0.0040 2.50

QC Qualifiers:

RPD Relative percent difference (RPD) of duplicate analysis are outside of control limits for unknown reason(s).
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CARO Analytical Services
 Attn : Eilish St. Clair

 
 #110 4011 Viking Way
Richmond, BC
V6V 2K9, 

Phone: 604-279-1499
Fax:604-279-1599

 25-September-2020
 

 Date Rec. : 22 September 2020
 LR Report: CA12898-SEP20
 Reference: WO# 0092007
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Sample ID Sample Date &

Time
Temp Upon

Receipt
°C

S2O3
mg/L

1: Analysis Start Date --- 22-Sep-20

2: Analysis Start Time --- 17:45

3: Analysis Completed Date --- 24-Sep-20

4: Analysis Completed Time --- 14:29

5: 0092007-06 16-Sep-20 13:55 17.0 < 0.2

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 1 of 1
 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
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regulation.

Page 25 of 26



P
a
g
e
 2

6
 o

f 
2
6



Client: O'Connor

Yukon Water Resources Branch

Project: Brewery Creek Mine

ISO# 2020297

Location: A-4, Freezer

6 for 18O+2H, 18O+15N-NO3

Environmental Isotope Lab

2020-11-09

1 of 1

# Sample Date Lab# δ18
O Result Repeat δ2

H Result Repeat δ15
N Result Repeat δ18

O Result Repeat pH EC NO3 NO3 Cl

H2O H2O NO3 NO3 µS/cm mg/L mg/L mg/L

1 2020T24-01 Sept 15/20 444648 X -20.28 -20.39 X -164.30 -165.32 X 3.05 2.95 X -8.19 -8.46 7.25 1832 168 <0.01 13.9

2 2020T24-02 Sept 15/20 444649 X -18.97 X -160.69 X 4.11 4.16 X -7.50 -7.49 7.93 1968 188 0.23 16.1

3 2020T24-03 Sept 15/20 444650 X -16.41 -16.41 X -150.86 -150.58 X 7.93 7.95 X -5.03 -5.01 8.77 1436 130 0.21 13.1

4 2020T24-04 Sept 15/20 444651 X -21.34 X -170.91 X 9.42 9.33 X -3.58 -3.43 7.69 413.2 2.37 <0.01 1.36

5 2020T24-07 Sept 16/20 444652 X -21.28 X -169.53 X 12.24 12.32 X 1.82 2.23 6.77 751 0.627 <0.01 1.25

6 2020T24-08 Sept 16/20 444653 X -21.25 -21.26 X -171.08 -170.93 X NA X NA 6.88 85.8 0.177 <0.01 0.68

NA= Not Attempted, Concentration too low for analysis

Samples have been analyzed twice.  Once assuming concentrations as NO3, second time as N.

In first round samples 444648-444651 yielded no results, 444652 gave acceptable peak area.

In second round, samples 444648-444651 yielded good results, 444652 did not.

Concentration seem to be reported as NO3 in the first four samples, and the fifth sample as N

I cannot offer an explanation to this discrepency, but can only make judgements on peak areas produced.  

Sample 444653 concentration is too low regardless of unit concentration is reported in.

VSMOW  ± 0.2‰ VSMOW  ± 0.8‰ AIR  ± 0.5‰ VSMOW  ± 1‰ 

To Contact uwEILAB:

519 888 4732

Rick Heemskerk

uwEILAB Manager

rkhmskrk@uwaterloo.ca

519 888 4567 ext 35838



Client: O'Connor

Yukon Water Resources

ISO# 2020385

Location: Freezer, C-2

9 for 18O+2H, 15N+18O-NO3

Environmental Isotope Lab

2020-12-10

1 of 1

# Sample Date Lab# δ18
O Result Repeat δ2

H Result Repeat δ15
N Result Repeat δ18

O Result Repeat pH EC NO3-N NO2-N Cl

H2O H2O NO3 NO3 µS/cm mg/L mg/L mg/L

1 2020T24-05 Sept 15/2020 446880 X -21.60 -21.65 X -168.58 -168.00 X 5.31 5.30 X -9.79 -10.10 7.88 508 0.17 <0.010 0.33

2 2020T26-01 Sept 15/2020 446881 X -18.42 X -159.24 X NA X NA 6.68 38 <0.010 <0.010 <0.10

3 2020T26-02 Sept 15/2020 446882 X -21.58 -21.57 X -171.35 -170.85 X 2.75 2.94 X -6.39 -6.50 7.25 783 20.8 <0.010 3.21

4 2020T26-03 Sept 15/2020 446883 X -21.95 X -173.20 X 9.84 10.01 X -5.84 -6.72 7.88 350.7 0.249 <0.010 0.3

5 2020T26-04 Sept 15/2020 446884 X 30.27 30.18 X -90.68 -90.39 X NA X NA 7.21 628 <0.010 <0.010 1.07

6 2020T26-05 Sept 16/2020 446885 X -21.99 X -172.19 X NA X NA 6.73 526 0.012 <0.010 5.13

7 2020T26-06 Sept 16/2020 446886 X -21.82 -21.87 X -171.15 -171.98 X NA X NA 6.73 526 0.011 <0.010 5.14

8 2020T26-07 Sept 16/2020 446887 X -21.46 X -168.63 X 9.23 9.73 X -3.09 -3.03 6.37 1488 1.19 <0.010 0.57

9 2020T26-08 Sept 16/2020 446888 X -21.67 -21.67 X -170.66 -170.95 X NA X NA 5.76 6376 <0.100 <0.100 <1.00

Sample 446884 18O-H2O result more enriched than others.  Sample analyzed again in second run to verify results.

NA=Not attempted, concentration too low

VSMOW  ± 0.2‰ VSMOW  ± 0.8‰ AIR  ± 0.5‰ VSMOW  ± 1‰ 



Appendix C Replicate, Field and Travel Blank Results Site Audit Report, Brewery Creek Mine, 
September 2020

Station Code (BC)BC-21 (BC)BC-21 (BC)BC-3 (BC)BC-3 Field Blank Travel Blank

Units Sample Date & Time 2020-09-16 11:10 2020-09-16 11:10 2020-09-15 15:02 2020-09-15 14:50 Parameter Result Parameter Result

mg/L Ag-D <0.000050 <0.000050 ‐ <0.000050 <0.000050 ‐ Ag-D < 0.000050 Ag-T < 0.000050

mg/L Ag-T ‐ ‐ ‐ <0.000050 <0.000050 ‐ Ag-T < 0.000050 Al-T < 0.0050

mg/L Al-D <0.0050 <0.0050 ‐ 0.0537 0.0563 4.7 Al-D < 0.0050 As-T < 0.00050

mgCaCO3/L Alk-B ‐ ‐ ‐ 142 142 0 Al-T < 0.0050 Ba-T < 0.0050

mgCaCO3/L Alk-C ‐ ‐ ‐ <1.0 <1.0 ‐ As-D < 0.00050 Be-T < 0.00010

mgCaCO3/L Alk-OH ‐ ‐ ‐ <1.0 <1.0 ‐ As-T < 0.00050 Bi-T < 0.00010

mgCaCO3/L Alk-P ‐ ‐ ‐ <1.0 <1.0 ‐ Ba-D < 0.0050 B-T < 0.0500

mgCaCO3/L Alk-T ‐ ‐ ‐ 142 142 0 Ba-T < 0.0050 Cd-T < 0.000010

mg/L Al-T ‐ ‐ ‐ 0.144 0.113 24 B-D < 0.0500 Chlord < 0.10

mg/L As-D 0.00067 0.00085 24 0.00206 0.00212 3 Be-D < 0.00010 Cond-L < 2.0

mg/L As-T ‐ ‐ ‐ 0.00453 0.00424 7 Be-T < 0.00010 Co-T < 0.00010

mg/L Ba-D 0.0236 0.0228 3 0.0605 0.061 1 Bi-D < 0.00010 Cr-T < 0.00050

mg/L Ba-T ‐ ‐ ‐ 0.0702 0.0723 3 Bi-T < 0.00010 Cu-T < 0.00040

mg/L B-D <0.0500 <0.0500 ‐ <0.0500 <0.0500 ‐ B-T < 0.0500 Fe-T < 0.010

mg/L Be-D <0.00010 <0.00010 ‐ <0.00010 <0.00010 ‐ Ca-D < 0.20 Hg-T < 0.000010

mg/L Be-T ‐ ‐ ‐ <0.00010 <0.00010 ‐ Cd-D < 0.000010 Li-T < 0.00010

mg/L Bi-D <0.00010 <0.00010 ‐ <0.00010 <0.00010 ‐ Cd-T < 0.000010 Mn-T < 0.00020

mg/L Bi-T ‐ ‐ ‐ <0.00010 <0.00010 ‐ Chlord < 0.10 Mo-T < 0.00010

mg/L B-T ‐ ‐ ‐ <0.0500 <0.0500 ‐ Co-D < 0.00010 Ni-T < 0.00040

mg/L Ca-D 47.1 47 0 66.8 68.4 2 Cond-L < 2.0 N-NH4 < 0.050

mg/L Ca-T ‐ ‐ ‐ 70.7 75.5 7 Co-T < 0.00010 N-NO2 < 0.010

mg/L Cd-D <0.000010 0.000116 ‐ 0.000098 0.000087 12 Cr-D < 0.00050 N-NO3 < 0.010

mg/L Cd-T ‐ ‐ ‐ 0.000107 0.000113 5 Cr-T < 0.00050 Pb-T < 0.00020

mg/L Chlord 5.14 5.13 0 0.33 0.34 3 Cu-D < 0.00040 pH-L 5.9

mg/L Co-D 0.00016 0.00037 79 0.00129 0.00128 1 Cu-T < 0.00040 P-T < 0.050

uS/cm Cond-F 526 526 0 497 497 0 Fe-D < 0.010 Sb-T < 0.00020

uS/cm Cond-L 501 510 2 513 508 1 Fe-T < 0.010 Se-T < 0.00050

mg/L Co-T ‐ ‐ ‐ 0.00155 0.00155 0 Hard-D < 0.500 Si-T < 1.0

mg/L Cr-D <0.00050 <0.00050 ‐ <0.00050 0.0006 ‐ Hg-D < 0.000010 Sn-T < 0.00020

mg/L Cr-T ‐ ‐ ‐ 0.00082 0.00077 6 Hg-T < 0.000010 SO4-D < 1.0

mg/L Cu-D <0.00040 <0.00040 ‐ 0.00154 0.00172 11 K-D < 0.10 Sr-T < 0.0010

mg/L Cu-T ‐ ‐ ‐ 0.0019 0.00199 5 Li-D < 0.00010 S-T < 3.0

mg/L Fe-D 0.047 0.259 139 0.2 0.193 4 Li-T < 0.00010 TDS < 15

mg/L Fe-T ‐ ‐ ‐ 0.466 0.395 16 Mg-D < 0.010 Te-T < 0.00050

mgCaCO3/L Hard-D 281 269 4 273 276 1 Mn-D < 0.00020 Th-T < 0.00010

mg/L Hg-D <0.000010 <0.000010 ‐ <0.000010 <0.000010 ‐ Mn-T < 0.00020 Ti-T < 0.0050

mg/L Hg-T ‐ ‐ ‐ <0.000010 <0.000040 ‐ Mo-D < 0.00010 Tl-T < 0.000020

mg/L K-D 2.7 2.56 5 1.37 1.34 2 Mo-T < 0.00010 TSS < 2.0

mg/L K-T ‐ ‐ ‐ 1.44 1.53 6 Na-D < 0.10 U-T < 0.000020

mg/L Li-D 0.0239 0.0248 4 0.0135 0.0139 3 Ni-D < 0.00040 V-T < 0.0010

mg/L Li-T ‐ ‐ ‐ 0.0132 0.0144 9 Ni-T < 0.00040 W-T < 0.0010

mg/L Mg-D 39.7 36.8 8 25.7 25.4 1 N-NH4 < 0.050 Zn-T < 0.0040

mg/L Mg-T ‐ ‐ ‐ 25.1 26.6 6 N-NO2 < 0.010 Zr-T < 0.00010

mg/L Mn-D 0.306 0.289 6 0.101 0.0998 1 N-NO3 < 0.010

mg/L Mn-T ‐ ‐ ‐ 0.105 0.11 5 Pb-D < 0.00020

mg/L Mo-D <0.00010 0.00012 ‐ 0.00245 0.0025 2 Pb-T < 0.00020

mg/L Mo-T ‐ ‐ ‐ 0.00257 0.00268 4 P-D < 0.050

mg/L Na-D 8.15 7.41 10 3.02 3.01 0 pH-L 6.51

mg/L Na-T ‐ ‐ ‐ 2.95 3.13 6 P-T < 0.050

mg/L Ni-D 0.00134 0.00221 49 0.00696 0.00671 4 Sb-D < 0.00020

mg/L Ni-T ‐ ‐ ‐ 0.00814 0.00781 4 Sb-T < 0.00020

mg/L N-NH4 <0.050 0.085 ‐ <0.050 <0.050 ‐ S-D < 3.0

mg/L N-NO2 <0.010 <0.010 ‐ <0.010 <0.010 ‐ Se-D < 0.00050

mg/L N-NO3 0.011 0.012 9 0.17 0.171 1 Se-T < 0.00050

mg/L O-DO-F 2.49 2.49 0 12.79 12.79 0 Si-D < 1.0

mV ORP 72.8 72.8 0 ‐ ‐ ‐ Si-T < 1.0

mg/L Pb-D <0.00020 <0.00020 ‐ <0.00020 <0.00020 ‐ Sn-D < 0.00020

mg/L Pb-T ‐ ‐ ‐ <0.00020 <0.00020 ‐ Sn-T < 0.00020

mg/L P-D <0.050 <0.050 ‐ <0.050 <0.050 ‐ SO4-D < 1.0

pH units pH-F 6.73 6.73 0 7.88 7.88 0 Sr-D < 0.0010

pH units pH-L 7.47 7.45 0 8.05 8.04 0 Sr-T < 0.0010

mg/L P-T ‐ ‐ ‐ <0.050 <0.050 ‐ S-T < 3.0

mg/L Sb-D 0.00035 0.0004 13 0.00455 0.00474 4 TDS < 15

mg/L Sb-T ‐ ‐ ‐ 0.0056 0.00603 7 Te-D < 0.00050

mg/L S-D 33.6 27.1 21 42.8 43.9 3 Te-T < 0.00050

mg/L Se-D 0.00134 0.00179 29 0.00229 0.00223 3 Th-D < 0.00010

mg/L Se-T ‐ ‐ ‐ 0.00211 0.00224 6 Th-T < 0.00010

mg/L Si-D <1.0 <1.0 ‐ 5.1 4.9 4 Ti-D < 0.0050

mg/L Si-T ‐ ‐ ‐ 5.3 5.7 7 Ti-T < 0.0050

mg/L Sn-D <0.00020 <0.00020 ‐ <0.00020 <0.00020 ‐ Tl-D < 0.000020

mg/L Sn-T ‐ ‐ ‐ <0.00020 <0.00020 ‐ Tl-T < 0.000020

mg/L SO4-D 78.2 78 0 127 128 1 TSS < 2.0

mg/L Sr-D 0.219 0.224 2 0.314 0.312 1 U-D < 0.000020

mg/L Sr-T ‐ ‐ ‐ 0.352 0.372 6 U-T < 0.000020

mg/L S-T ‐ ‐ ‐ 49.6 58.6 17 V-D < 0.0010

mg/L TDS 327 330 1 361 346 4 V-T < 0.0010

mg/L Te-D <0.00050 <0.00050 ‐ <0.00050 <0.00050 ‐ W-D < 0.0010

mg/L Te-T ‐ ‐ ‐ <0.00050 <0.00050 ‐ W-T < 0.0010

mg/L Th-D <0.00010 <0.00010 ‐ <0.00010 <0.00010 ‐ Zn-D < 0.0040

mg/L Th-T ‐ ‐ ‐ <0.00010 <0.00010 ‐ Zn-T < 0.0040

mg/L Ti-D <0.0050 <0.0050 ‐ <0.0050 <0.0050 ‐ Zr-D < 0.00010

mg/L Ti-T ‐ ‐ ‐ <0.0050 <0.0050 ‐ Zr-T < 0.00010

mg/L Tl-D <0.000020 <0.000020 ‐ <0.000020 <0.000020 ‐

mg/L Tl-T ‐ ‐ ‐ <0.000020 <0.000020 ‐

mg/L TSS ‐ ‐ ‐ 7.2 7.4 3

NTU Turb-F 15.86 15.86 0 1.51 1.51 0

mg/L U-D 0.000488 0.000455 7 0.00214 0.00216 1

mg/L U-T ‐ ‐ ‐ 0.00212 0.00227 7

mg/L V-D 0.0015 <0.0010 ‐ 0.0027 0.0023 16

mg/L V-T ‐ ‐ ‐ 0.0109 0.0089 20

mg/L W-D <0.0010 <0.0010 ‐ <0.0010 <0.0010 ‐

mg/L W-T ‐ ‐ ‐ <0.0010 <0.0010 ‐

mg/L Zn-D <0.0040 0.0062 ‐ 0.0118 0.0128 8

mg/L Zn-T ‐ ‐ ‐ 0.0154 0.0159 3

mg/L Zr-D <0.00010 <0.00010 ‐ 0.00011 <0.00010 ‐

mg/L Zr-T ‐ ‐ ‐ 0.0002 0.00016 22

15 5

RPD (%) RPD (%)

Average RPD (%):Average RPD (%):

















































Photo 1. BC-28a 

Pregnant pond sampling station. Valve is opened and allowed to flush for approximately five minutes prior to sample 
collection. Small amount of water (<1 L/s) flowing from beneath pipe outlet. 

 

Photo 2. BC-28b 

Barren pond sampling station. Looking northwest towards pregnant pond. 

 



Photo 3. BC-28 

Overflow pond sampling station. Looking northwest towards barren pond. 

 

Photo 4. BC-2 

Carolyn Creek sampling station. Entire flow captured in natural cascade before disappearing to ground. 

 



Photo 5. BC-3 

Laura Creek sampling station. Looking downstream from former hydrometric station. 

 

Photo 6. DG-Seep 

Ponded water present west of heap leach facility opportunistically sampled. 

 



Photo 7. CC-US/C15 

Upstream Carolyn Creek sampling location, detectible flow consolidated to single channel. 

 

Photo 8.CC-Seep 

Seep discharge consolidating into single channel, visible flow present where stirred sediment moves with minor 
current, estimated <1 L/s. 

 



Photo 9. CC-Seep 

Flow emerging from soft mossy ground on eastern valley slope. 

 

Photo 10. CC-Seep 

Overview of furthest upstream extent of seep channel. Pooled water emerging from ground and accumulating. 

 



Photo 11. CC-Seep 

Surface water accumulating into visible flow travelling towards Carolyn Creek channel. 

 

Photo 12. BC-66-2 

 



Photo 13. BC-65 (Old) 

 

Photo 14. BC-65 (New) 

 



Photo 15. BC-21 

 

Photo 16. BC-19 

 



Photo 17. BC-22 

 

Photo 18. C2 

Main Carolyn Creek channel, entirety of flow emerging from ground. 

 



Photo 19. C4 

Stagnant pool above visible confines of Carolyn Creek channel. 

 

Photo 20. C6 

Channel disappears entirely to ground. Small whirlpool present. 

 



Photo 21. C8 

Main channel, all detectable flow confined to this reach. 

 

Photo 22. CC-Seep 

Overview of emergent groundwater, looking upstream. 

 



Photo 23. C9 

Main Carolyn Creek Channel upstream of confluence with seep flow. 

 

Photo 24. C10 

Incoming consolidated seep flow upstream of confluence with Carolyn Creek main channel. 
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