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1.0 INTRODUCTION 

This Work was performed in accordance with Contract C00033502 between Hemmera Envirochem Inc. 

(“Hemmera”) and Government of Yukon (YG), dated May 13, 2016 (“Contract”).  In performing this Work, 

Hemmera has relied in good faith on information provided by others, and has assumed that the 

information provided by those individuals is both complete and accurate. This Work was performed to 

current industry standard practice for similar environmental work, within the relevant jurisdiction and same 

locale. The findings presented herein should be considered within the context of the scope of work and 

project terms of reference; further, the findings are time sensitive and are considered valid only at the 

time the Report was produced. The conclusions and recommendations contained in this Report are 

based upon the applicable guidelines, regulations, and legislation existing at the time the Report was 

produced; any changes in the regulatory regime may alter the conclusions and/or recommendations. 

Hemmera and Ecological Logistics & Research Ltd. (Hemmera/ELR) were retained by the YG, 

Assessment and Abandoned Mines (AAM) to conduct a water quality and hydrological monitoring 

program at the Clinton Creek Mine site during the 2016/2017 fiscal year. 

The purpose of this 2016/17 sampling program is to monitor water quality, hydrology, and meteorological 

station data from the Site as part of the overall care, maintenance and closure program objectives for the 

Site. The water quality and hydrology scope of work was based on program recommendations developed 

by Hemmera/ELR in 2015 (Hemmera 2015), while the meteorological station was installed and is 

managed by AAM, with maintenance work performed by other contractors.  

This monthly summary report forms part of our overall scope of work, and is intended to provide a 

summary of the scope of work performed, a brief overview of methods used, deviations from the intended 

program scope, as well as raw program data and data summaries. 
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2.0 JULY 2016 MONITORING PROGRAM SCOPE 

The specific scope of work for the July 2016 sampling event included: 

 Visiting 17 surface water quality sampling stations and six (6) groundwater seep/pit lake stations 

to collect in-situ water quality measurements and samples for laboratory analysis, where possible. 

 Collection of manual discharge measurements at 14 stream locations including flow, stream 

width, stream depth, and other site characteristics. This included the two sites where automated 

hydrometric stations are installed. 

 Collection of survey data, staff gauge readings, and stream gauging data at two hydrometric 

monitoring sites. 

 Addition of a survey benchmark and reinforcing a staff gauge at one hydrometric monitoring site. 

 Completion of a download of the meteorological station data and hydrometric station data that is 

satellite-linked (hosted by Northern AvCom). The data is downloaded each month and a visual 

check performed to ensure that the various sensors are functioning and continuing to collect data. 

 Collection of in-situ water quality measurements and profiles from three (3) sites on Hudgeon 

Lake at one (1) metre increments.  
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3.0 SUMMARY OF FIELD ACTIVITIES 

Hemmera/ELR successfully completed the monthly field monitoring program during July 18 to July 24, 

2016. The program was completed by Norbert Botca of Hemmera and Glenn Rudman of ELR. 

Table 1 below presents a summary of the program sample site names and locations, as well as a 

summary of July 2016 data collection scope for water quality and hydrology. Table 2 below provides a 

brief summary of activities completed during the July 2016 field program. 

Table 1 Sample Site Descriptions and Locations – July 2016 

Station 
Code 

Hydrology 
Data 

Collected 

Water 
Quality 

Data 
Collected 

Station Description 

Location  

(UTM, Zone 7N) 

Easting Northing 

Exposed Sites 

E1   Clinton Creek downstream of gabions 513645 7147111 

E1(H)   Clinton Creek at the outlet of Hudgeon Lake 512806 7147438 

E2  
1 

Clinton Creek, downstream of Porcupine Creek 
but upstream of Wolverine Creek 

514158 7147076 

E3  
1 Wolverine Creek, upstream of culvert 514178 7147189 

E3(H)   
Wolverine Creek approximately 300 m upstream 
of the Clinton Creek confluence 

514170 7147608 

E4   
Clinton Creek downstream of Wolverine Creek but 
upstream of Eagle Creek 

515950 7145287 

E7   Clinton Creek near mouth 519400 7142042 

E8   Forty Mile River downstream of Clinton Creek 519457 7142795 

E9
2
   

Porcupine Creek at its discharge into Clinton 
Creek 

- - 

Reference Sites 

R1  
1 Clinton Creek upstream of Hudgeon Lake 510718 7147525 

R2   Easter Creek upstream of Hudgeon Lake 512023 7148061 

R3  
1 Wolverine Creek, upstream of tailings 513952 7148677 

R4   Eagle Creek, upstream of culvert 515981 7145344 

R6   Forty Mile River, upstream of Clinton Creek 519485 7141731 

R7   Porcupine Creek, upstream of waste rock 513026 7145669 

R8   
Unnamed creek that enters Hudgeon Lake west 
of Easter Creek 

511885 7147805  

R9   
Unnamed stream input on the south side of 
Hudgeon Lake 

512343  7146753  

R11   
Unnamed tributary to Wolverine Creek between 
R3 and E3(H). 

514177 7147828 

R11(H)
3
   

Unnamed tributary to Wolverine Creek between 
R3 and E3(H). 

514160 7147793 
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Station 
Code 

Hydrology 
Data 

Collected 

Water 
Quality 

Data 
Collected 

Station Description 

Location  

(UTM, Zone 7N) 

Easting Northing 

Groundwater Seepage and Pit Sites 

GWCC-1   
Toe of the Waste Rock dump flowing into ponded 
area at Porcupine Creek 

513902 7146960 

GWCC-2   
Toe of the Waste Rock dump flowing into ponded 
area approx. 10 m northwest of GWCC-1 

513899 7146968 

GWCC-3   
Toe of the Waste Rock dump flowing into side 
channel, approx. 10 m northwest of GWCC-2 

513882 7147038 

GWCC-4   
Toe of the Waste Rock dump flowing into side 
channel, approx. 10 m northwest of GWCC-3 

513868 7147052 

GWCC-5   Groundwater flows in old Clinton Creek channel 513984 7147127 

SL  
4 Snowshoe Pit Lake from shore 513824 7146703 

PL
5
   Porcupine Pit Lake from shore - - 

Hudgeon Lake In-Situ Depth Profile Data Sites 

HL1   Hudgeon Lake, near the west end 511284 7147219 

HL2   Hudgeon Lake, near the center 511924 7147168 

HL3   Hudgeon Lake, close to the outlet 512485 7147190 

1
 – Asbestos sample collected monthly in addition to regular program analytical set. 

2 
– Site E9 was not established during the July program as there was no surface water flow at the site. 

3 
– Site R11(H) was established during the July program identifies a slightly different location from R11 which is better 

suited to stream gauging requirements. 
 

4
 – Survey data is also collected to record water elevation. 

5
 – Porcupine Pit is included as a program station for water quality sampling, but has not been sampled due to 

concerns with pit wall stability. 

Table 2 Field Program Activity Summary  

Task Summary of Task and Program Observations / Anomalies 

Surface Water Quality 
Sampling 

Sampling was successfully completed at 16 surface water stations out of a total of 
17 stations; Station E9 was dry and a sample could not be collected. The 16 
collected samples were received by the lab within required hold times.   

Stream Gauging Stream gauging was successfully completed at 14 hydrology sites.   

Surveying of Hydrometric 
Sites 

Surveys of benchmarks and instruments at the two hydrometric sites were 
completed and compared on-site to previous surveys. A third benchmark (BM3) was 
added/surveyed and the staff gauge was reinforced Site E1(H). 

Meteorological Station and 
Hydrometric Station 
Download/Check 

The meteorological station near E1(H) was visually assessed. Data was downloaded 
and reviewed and all data through to the end of July 2016 appear to be complete.  

Hudgeon Lake In-Situ 
Measurements 

In-situ depth profile measurements were measured and collected in one (1) metre 
depth increments for identified parameters at the three previously established sites. 

 

  



Government of Yukon - 5 - Hemmera 
Clinton Creek Water Quality and Hydrological Monitoring: July Sampling Event Summary Report December 2016 

4.0 JULY 2016 MONITORING PROGRAM RESULTS SUMMARY 

4.1 SURFACE WATER QUALITY ANALYTICAL RESULTS AND EXCEEDANCES 

Laboratory analytical results are presented in Table 3.1, attached to this report. Laboratory analytical 

results are compared to Canadian Council of Ministers of the Environment (CCME) Water Quality 

Guidelines for the Protection of Freshwater Aquatic Life (FAL; CCME, 2014) guidelines, where 

exceedances of CCME-FAL guidelines are shaded grey. In several instances, laboratory reportable 

detection limits (RDL) for parameters exceeded applicable CCME FAL standards (lightly shaded values in 

Table 3.1). In these cases, samples having elevated levels of certain parameters required laboratory 

dilution prior to performing the required analyses, thereby resulting in an elevated RDL. For the purpose 

of this report, samples where the reported RDL is greater than the applicable guideline have not been 

reported as CCME FAL exceedances. Laboratory analytical reports are provided in Appendix 1, while 

field forms are provided in Appendix 2. 

For sites where duplicate samples were collected, corresponding monitoring and duplicate sample results 

were compared to the QA/QC analysis threshold of 20% Relative Percent Difference (RPD). The 

analytical results for field blanks and travel blanks were reviewed for any parameter detections. QA/QC 

results are presented in Table 3.2, attached to this report. 

For the July program, no exceedences of the 20% RPD threshold occurred. Ammonia was detected in 

both travel blanks, however ammonia exceedances can normally occur from time to time in travel blanks 

due to the age of the water used in their manufacture. A slight detection of total manganese was noted in 

the program field blank (0.00011 mg/L compared to detection limit of 0.00010 mg/L).  

A condensed summary of CCME FAL guideline exceedances in the July 2016 water quality results is 

provided in Table 4 below, for ease of review.  
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Table 4  Summary of CCME FAL Guideline Exceedances for July 2016 Sampling Program 

  

Site Type Reference Sites 

  

Site Location R1 R2 R3 R4 R6 R7 R8 R9 R11 

  

Date Sampled 7/23/2016 7/23/2016 7/19/2016 7/21/2016 7/22/2016 7/20/2016 7/23/2016 7/23/2016 7/19/2016 

  Site Condition Good Good Good Good Good Good Good Good Good 

Parameter Units CCME-FAL
1
 

         
Physical Tests 

           
Field Dissolved Oxygen  mg/L 9.5 

6
          

Dissolved Metals 
  

   
     

 

Aluminum Dissolved mg/L Varies    
 

0.112   0.198  

Aluminum CCME-FAL mg/L -     0.1000   0.1000  

Arsenic Dissolved mg/L 0.005          

Hexavalent Chromium Dissolved mg/L 0.001          

Copper Dissolved mg/L Varies      0.00370  0.00521  

Copper CCME-FAL mg/L -      0.00334  0.00286  

Iron Dissolved mg/L 0.3 
 

0.503    1.47  0.985  

Selenium Dissolved mg/L 0.001 0.00160 
 

 0.00185      

Total Metals 
           

Aluminum Total mg/L Varies 5.07 4.60 3.08 1.55 2.54 1.93 0.191 8.54 0.112 

Aluminum CCME-FAL mg/L - 0.1000 0.1000 0.1000 0.10000 0.1000 0.1000 0.1000 0.1000 0.1000 

Arsenic Total mg/L 0.005 0.00547       0.00662  

Cadmium Total mg/L Varies 0.000403       0.000342  

Cadmium CCME-FAL mg/L - 0.000304       0.000191  

Trivalent (III) Chromium Total mg/L 0.0089 0.0139 0.00993      0.0183  

Hexavalent (VI) Chromium Total mg/L 0.001 
 

0.0011      0.0011  

Copper Total mg/L Varies 0.0161 0.00914 0.00942 0.00625 
 

0.00782 0.00365 0.0247  

Copper CCME-FAL mg/L - 0.004 0.004 0.004 0.004  0.00334 0.00304 0.00286  

Iron Total mg/L 0.3 9.02 7.13 5.98 2.64 3.78 4.38 0.334 14.1  

Lead Total mg/L Varies        0.00593  

Lead CCME-FAL mg/L -        0.00423  

Mercury Total mg/L 0.000026 0.000155   
 

   <0.000050  

Selenium Total mg/L 0.001 0.00204   0.00180    0.00119  

Silver Total mg/L 0.00025 0.000171       0.000129  

Zinc Total mg/L 0.03 0.0413       0.0476  

Notes: 
1
 Please see the Notes attached to Tables 1 and 2 for explanations of CCME-FAL Guidelines 
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Table 4  Summary of CCME FAL Guideline Exceedances for July 2016 Sampling Program (con’t) 

  

Site Type Exposure Sites Groundwater Seepage Sites 

  

Site Location E1 E1-H E2 E3 E4 E7 E8 SL GWCC-1 GWCC-2 GWCC-3 GWCC-4 GWCC-5 

  

Date Sampled 7/22/2016 7/22/2016 7/21/2016 7/20/2016 7/21/2016 7/22/2016 7/22/2016 7/24/2016 7/20/2016 7/20/2016 7/20/2016 7/20/2016 7/22/2016 

  Site Condition Good Good Good Good Good Good Good Good Good Good Good  Good 

Parameter Units CCME-FAL
1
 

           
 

 
Physical Tests 

             
 

 
Field Dissolved Oxygen  mg/L 9.5 

6
 8.88 8.5 8.12  9.19 9.44  8.84 4.26 7.24 4.23 2.19 3.94 

Dissolved Metals 
  

             

Aluminum Dissolved mg/L Varies              

Aluminum CCME-FAL mg/L -              

Arsenic Dissolved mg/L 0.005        0.0144      

Hexavalent Chromium 
Dissolved 

mg/L 0.001        0.0016 0.0034   
 

 

Copper Dissolved mg/L Varies              

Copper CCME-FAL mg/L -              

Iron Dissolved mg/L 0.3              

Selenium Dissolved mg/L 0.001 0.00187 0.00176 0.00157 
 

0.00137 0.00114  0.0156 0.00451 0.00339 0.00165  0.00769 

Total Metals 
        

 
    

 
 

Aluminum Total mg/L Varies    0.402  2.71 2.58 
 

0.157     

Aluminum CCME-FAL mg/L -    0.1000  0.1000 0.1000  0.1000     

Arsenic Total mg/L 0.005        0.0151 
 

    

Cadmium Total mg/L Varies              

Cadmium CCME-FAL mg/L -              

Trivalent (III) Chromium Total mg/L 0.0089              

Hexavalent (IV) Chromium 
Total 

mg/L 0.001    0.0012    0.0018 0.0034 0.0017  
 

 

Copper Total mg/L Varies    
 

 0.00960        

Copper CCME-FAL mg/L -      0.004        

Iron Total mg/L 0.3    0.905  4.79 3.47       

Lead Total mg/L Varies              

Lead CCME-FAL mg/L -              

Mercury Total mg/L 0.000026              

Selenium Total mg/L 0.001 0.00169 0.00170 0.00162  0.00134 0.00135  0.0160 0.00409 0.00324 0.00144  0.00742 

Silver Total mg/L 0.00025      
 

       

Zinc Total mg/L 0.03      0.0322        

Notes: 
1
 Please see the Notes attached to Tables 1 and 2 for explanations of CCME-FAL Guidelines 
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4.2 HUDGEON LAKE IN-SITU PROFILE DATA 

The raw Hudgeon Lake in-situ profile data for the July 2016 monitoring event is provided in Appendix 3. 

4.3 STREAM GAUGING DATA 

The tabulated stream gauging data from the July 2016 monitoring event is provided in Appendix 4. 

4.4 HYDROMETRIC STATION SURVEY DATA 

The survey data collected from the Wolverine Creek and Hudgeon Lake hydrometric stations is provided 

in Appendix 5. The survey data from the July sampling event continue to suggest that one of the 

structures at the Hudgeon Lake hydrometric station site have moved slightly; this issue is being 

addressed through the installation of additional benchmarks at the Site (a third benchmark, BM3, was 

installed and surveyed during the July field program). Additionally, the staff gauge at Site BM3 was 

reinforced with extra rebar during the July program. 

5.0 RECOMMENDATIONS 

Hemmera/ELR have prepared the following recommendations based on the observations and results of 

the July 2016 water quality and hydrological monitoring program: 

1. Continue sampling and monitoring flow at R11.  The site appears viable with significant input into 

Wolverine Creek. 
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6.0 CLOSURE 

Hemmera/ELR are pleased to provide the Government of Yukon, Assessment and Abandoned Mines this 

report that summarizes the July 2016 water quality and hydrological monitoring program at the Clinton 

Creek Site. Please do not hesitate to contact us should you have any questions regarding this report. 

Sincerely, 
Written by:  Reviewed By: 
Hemmera Envirochem Inc.  Ecological Logistics & Research Ltd. 
 

   
Norbert Botca, B.Sc., Geo.L.  Chris Jastrebski, M.Sc., R.P.Bio. 
Environmental Scientist  Project Manager 
604.669.0424  867.668.6386 
nbotca@hemmera.com  chris@elr.ca 
 
 
Written by:  Reviewed by: 
Ecological Logistics & Research Ltd.  Hemmera Envirochem Inc. 
 

   
Glenn Rudman, M.Sc., R.P.Bio.  Jason Wilkins, P.Ag., EP, CSAP 
Biologist  Director, Land Development Projects 
867.668.6386  604.669.0424 (209) 
grudman@elr.ca      jwilkins@hemmera.com 
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TABLES 
  



Table 3.1: Analytical Chemistry Data

Site Type

Site Location Clinton Creek Easter Creek Wolverine Creek Eagle Creek Forty-Mile River Porcupine Creek Unnamed Creek Unnamed Creek Unnamed Creek Clinton Creek Clinton Creek Clinton Creek Wolverine Creek Clinton Creek Clinton Creek Forty-Mile River Porcupine Creek Snowshoe Pit Abandoned Channel

Sample ID R1 R2 R3 R4* R6* R7 R8 R9 R11 E1* E1(H)* E2* E3 E4* E7* E8* E9 SL GWCC-1 GWCC-2 GWCC-3 GWCC-4 GWCC-5*

Date Sampled 23/07/2016 23/07/2016 19/07/2016 21/07/2016 22/07/2016 20/07/2016 23/07/2016 23/07/2016 19/07/2016 22/07/2016 22/07/2016 21/07/2016 20/07/2016 21/07/2016 22/07/2016 22/07/2016 24/07/2016 24/07/2016 20/07/2016 20/07/2016 20/07/2016 20/07/2016 22/07/2016

ALS Work Order L1803696 L1803696 L1802392 L1803696 L1803696 L1802392 L1803696 L1803696 L1802392 L1803696 L1803696 L1803696 L1802392 L1803696 L1803696 L1803696 L1803696 L1802392 L1802392 L1802392 L1802392 L1803696

Parameter Units CCME-FAL1, 2, 3, 4
Good Good Good Good Good Good Good Good Good Good Good Good Good Good Good Good Dry Good Good Good Good Good Good

Physical Tests

Lab pH pH units 6.5-9.0 5 7.87 7.99 8.12 8.17 7.74 7.55 7.74 7.52 8.01 8.16 7.93 8.12 8.20 8.08 8.09 7.78 - 8.37 7.63 7.80 7.73 7.69 7.98

Field pH pH units 6.5-9.0 5 7.88 7.99 8.27 - 7.88 7.43 7.72 7.64 8.11 8.3 8.04 8.1 8.15 - 8.06 7.89 - 8.5 7.4 7.62 7.48 7.49 7.51

Field Temperature C - 6.1 8.2 7.7 4.9 10.5 5.3 6.6 6 5.7 14.4 14.3 14.4 8.2 13 11.7 10.6 - 14.6 4.2 7.6 10.9 11.6 9.1

Lab Conductivity uS/cm - 422 416 816 535 152 293 280 240 484 549 546 604 823 630 624 162 - 1600 2420 1680 1030 822 962

Field Conductivity uS/cm - 242.5 265.9 545 389.2 112.7 167.5 172.3 143.4 303.9 397.7 399.1 502 604 532 496.5 118.6 - 1216 1375 1046 690 559 651

Field Specific Conductivity uS/cm - 379.9 391.3 813 632 155.7 268.7 265.5 225.3 481.9 499.1 501 630 890 689 665 163.8 - 1519 2283 1564 946 750 935

Field Dissolved Oxygen mg/L 9.5 6 11.35 10.93 12.19 11.85 9.79 10.63 10.87 11.49 13.92 8.88 8.5 8.12 10.93 9.19 9.44 10.29 - 8.84 4.26 7.24 4.23 2.19 3.94

Field Oxidation - Redox Potent mV - 59.1 50.3 165.3 136.4 126.7 47 53.7 46.9 168.5 154.8 159.7 135.5 368.5 138.5 135.2 98.6 - 75.5 211 199.4 158.9 200 109.4

Total Suspended Solids mg/L - - - - - - - - - - - - - - - - - - - - - - - -

Total Hardness (as CaCO3) mg/L - 219 225 470 395 74.7 150 134 125 227 289 289 389 484 429 413 80.0 - 1020 1680 1110 612 471 562

Anions and Nutrients 

Nitrate (as N) mg/L 13 0.258 0.0475 0.0523 0.160 0.0967 0.0980 <0.0050 0.212 0.0904 0.116 0.120 0.112 0.189 0.108 0.139 0.0982 - <0.010 0.521 0.356 0.170 0.0861 0.0053

Nitrite (as N) mg/L 0.06 <0.0010 <0.0010 0.0023 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0018 0.0041 <0.0010 0.0047 <0.0010 <0.0010 <0.0010 - <0.0020 <0.0050 <0.0050 <0.0020 <0.0010 <0.0010

Ammonia, Total (as N) mg/L Varies 7 0.0610 0.0352 0.0397 0.0229 0.0174 0.0794 0.0072 0.114 <0.0050 0.0179 0.0150 0.0159 0.0095 0.0110 0.0336 0.0172 - <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Ammonia CCME-FAL mg/L - 1.859 1.226 0.6784 0.4128 1.317 5.551 2.574 3.243 1.138 0.3843 0.6888 0.5980 0.8543 0.1965 0.8000 1.277 - 0.2460 6.50 2.988 3.179 2.943 3.415

Sulfate (SO4) mg/L - 117 104 274 137 23.2 70.9 80.6 60.4 131 158 159 184 265 193 187 26.4 - 735 1270 790 388 257 310

Inorganic/Organic Carbon

Dissolved Organic Carbon mg/L - 18.3 18.9 13.4 11.8 15.1 27.3 18.8 34.3 14.1 14.4 14.5 13.4 12.5 12.5 13.7 15.3 - 8.56 5.33 7.04 8.95 9.53 7.16

Asbestos

Total Asbestos MFL - <AS - <AS - - - - - - - - 1 43.98 - - - - - - - - - -

Dissolved Metals

Aluminum (Al)-Dissolved mg/L Varies 8 0.0749 0.0941 0.0218 0.0146 0.112 0.0760 0.0456 0.198 0.0260 0.0319 0.0385 0.0248 0.0166 0.0168 0.0268 0.0995 - 0.0018 0.0010 0.0011 0.0015 0.0014 0.0015

Aluminum CCME-FAL mg/L - 0.1000 0.1000 0.1000 0.10000 0.1000 0.1000 0.1000 0.1000 0.1000 0.100 0.1000 0.100 0.1000 0.10000 0.1000 0.1000 - 0.1000 0.1000 0.1000 0.1000 0.1000 0.1000

Antimony (Sb)-Dissolved mg/L - 0.00026 0.00034 0.00018 0.00035 0.00011 0.00021 0.00105 0.00023 0.00018 0.00028 0.00029 0.00038 0.00097 0.00047 0.00038 0.00011 - 0.00281 0.00133 0.00125 0.00106 0.00119 0.00076

Arsenic (As)-Dissolved mg/L 0.005 0.00067 0.00095 0.00076 0.00234 0.00071 0.00154 0.00043 0.00136 0.00057 0.00080 0.00075 0.00100 0.00117 0.00110 0.00099 0.00063 - 0.0144 0.00209 0.00141 0.00091 0.00124 0.00069

Barium (Ba)-Dissolved mg/L - 0.0509 0.0630 0.0594 0.0694 0.0389 0.115 0.0499 0.0879 0.0619 0.0586 0.0587 0.0538 0.0639 0.0526 0.0638 0.0369 - 0.0279 0.0183 0.0207 0.0349 0.0365 0.0536

Beryllium (Be)-Dissolved mg/L - <0.000020 0.000020 <0.000020 <0.000020 0.000024 0.000025 <0.000020 0.000034 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 0.000021 - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Bismuth (Bi)-Dissolved mg/L - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Boron (B)-Dissolved mg/L 1.5 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.028 0.083 0.043 0.034 <0.010 - 0.041 0.278 0.123 0.073 0.060 0.030

Cadmium (Cd)-Dissolved mg/L Varies 9 0.0000465 0.0000131 0.0000094 0.0000511 0.0000170 0.0000164 0.0000318 0.0000361 0.0000159 0.0000319 0.0000322 0.0000506 0.0000112 0.0000353 0.0000382 0.0000083 - 0.0000139 0.000187 0.000142 0.0000754 0.0000463 0.000109

Cadmium CCME-FAL mg/L - 0.000304 0.000311 0.00037 0.00037 0.0001244 0.000222 0.000202 0.000191 0.000313 0.00037 0.00037 0.00037 0.00037 0.00037 0.00037 0.0001317 - 0.00037 0.00037 0.00037 0.00037 0.00037 0.00037

Calcium (Ca)-Dissolved mg/L - 55.1 39.9 83.0 85.3 19.9 33.5 33.1 32.2 51.1 63.4 64.0 75.7 77.4 78.7 76.1 20.9 - 230 194 155 105 85.9 126

Chromium (Cr)-Dissolved mg/L - 0.00053 0.00103 0.00040 0.00030 0.00040 0.00116 0.00107 0.00145 0.00057 0.00036 0.00035 0.00040 0.00061 0.00047 0.00049 0.00037 - 0.00104 0.00257 0.00098 0.00043 0.00042 0.00062

Trivalent Chromium (III)-Dissolved mg/L 0.0089 - <0.00042 - - - 0.00116 0.00107 0.00045 - - - - - - - - - <0.00042 <0.00058 - - - -

Hexavalent Chromium (VI)-Dissolved mg/L 0.001 - 0.0010 - - - <0.0010 <0.0010 0.0010 - - - - - - - - - 0.0016 0.0034 - - - -

Cobalt (Co)-Dissolved mg/L - 0.00038 0.00036 0.00041 0.00089 0.00031 0.00082 <0.00010 0.00082 0.00011 0.00031 0.00040 0.00052 0.00025 0.00047 0.00063 0.00028 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu)-Dissolved mg/L Varies 10
0.00322 0.00219 0.00167 0.00175 0.00305 0.00370 0.00236 0.00521 0.00182 0.00265 0.00272 0.00221 0.00156 0.00193 0.00222 0.00274 - 0.00095 0.00095 0.00115 0.00114 0.00121 0.00078

Copper CCME-FAL mg/L - 0.004 0.004 0.004 0.004 0.02 0.00334 0.00304 0.00286 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.02 - 0.004 0.004 0.004 0.004 0.004 0.004

Iron (Fe)-Dissolved mg/L 0.3 0.292 0.503 0.210 0.162 0.271 1.47 0.083 0.985 0.127 0.137 0.169 0.188 0.121 0.185 0.182 0.279 - <0.010 <0.010 <0.010 <0.010 <0.010 0.038

Lead (Pb)-Dissolved mg/L Varies 11
0.000100 0.000076 <0.000050 <0.000050 0.000065 0.000060 <0.000050 0.000132 <0.000050 0.000051 0.000063 <0.000050 <0.000050 <0.000050 0.000079 0.000063 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lead CCME-FAL mg/L - 0.007 0.007 0.007 0.007 0.002195 0.00533 0.00462 0.00423 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.002395 - 0.007 0.007 0.007 0.007 0.007 0.007

Lithium (Li)-Dissolved mg/L - 0.0018 0.0035 0.0037 0.0038 0.0023 <0.0010 <0.0010 <0.0010 <0.0010 0.0026 0.0029 0.0067 0.0050 0.0094 0.0082 0.0023 - 0.0102 0.0764 0.0124 0.0079 0.0074 0.0096

Magnesium (Mg)-Dissolved mg/L - 19.8 30.4 63.7 44.1 6.11 16.2 12.4 10.8 24.2 31.7 31.5 48.5 70.7 56.4 54.1 6.77 - 109 291 175 85.2 62.2 59.9

Manganese (Mn)-Dissolved mg/L - 0.0984 0.0971 0.162 0.150 0.0248 0.383 0.00821 0.209 0.0181 0.0904 0.149 0.0915 0.0849 0.0942 0.203 0.0238 - 0.00165 0.00017 0.00013 0.00012 0.00057 0.00316

Mercury (Hg)-Dissolved mg/L 0.000026 0.0000070 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 0.0000076 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

Molybdenum (Mo)-Dissolved mg/L 0.073 0.000831 0.000436 0.00117 0.00121 0.000316 0.000550 0.000680 0.000676 0.00104 0.00110 0.00111 0.00143 0.00119 0.00148 0.00132 0.000342 - 0.00170 0.00245 0.00266 0.00241 0.00217 0.00167

Nickel (Ni)-Dissolved mg/L Varies 12
0.00328 0.00340 0.00354 0.0156 0.00239 0.00378 0.00354 0.00426 0.00218 0.00472 0.00393 0.0124 0.00805 0.0142 0.0104 0.00225 - 0.0170 0.0695 0.0376 0.0305 0.0322 0.0193

Nickel CCME-FAL mg/L - 0.15 0.15 0.15 0.15 0.07657 0.130 0.119 0.113 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.08067 - 0.15 0.15 0.15 0.15 0.15 0.15

Phosphorus (P)-Dissolved mg/L - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Potassium (K)-Dissolved mg/L - 0.45 0.51 0.80 0.59 0.77 0.22 <0.10 0.29 0.35 0.58 0.59 0.80 0.86 0.92 0.95 0.79 - 1.44 3.34 1.97 1.29 1.18 0.79

Selenium (Se)-Dissolved mg/L 0.001 0.00160 0.000378 0.000522 0.00185 0.000182 0.000297 0.000790 0.000811 0.000858 0.00187 0.00176 0.00157 0.000978 0.00137 0.00114 0.000173 - 0.0156 0.00451 0.00339 0.00165 0.000980 0.00769

Silicon (Si)-Dissolved mg/L - 4.50 5.78 6.13 5.23 5.15 5.45 5.93 5.05 6.26 4.03 4.14 4.32 5.73 4.53 4.62 5.23 - 3.47 6.25 5.34 5.37 6.07 4.52

Silver (Ag)-Dissolved mg/L 0.00025 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na)-Dissolved mg/L - 1.98 2.30 4.39 5.17 2.97 2.04 3.79 1.70 6.38 2.82 2.76 3.52 5.28 4.29 3.93 2.79 - 2.52 17.3 5.60 3.62 3.20 4.02

Strontium (Sr)-Dissolved mg/L - 0.216 0.191 0.410 0.460 0.106 0.102 0.128 0.109 0.253 0.287 0.288 0.398 0.396 0.450 0.411 0.108 - 0.907 1.81 0.802 0.524 0.432 0.697

Sulfur (S)-Dissolved mg/L - 39.4 34.5 99.8 64.9 8.67 24.9 27.3 20.1 41.4 52.1 51.9 76.0 96.2 82.3 79.0 9.61 - 245 438 272 131 91.5 105

Thallium (Tl)-Dissolved mg/L 0.0008 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 0.000023 <0.000010 0.000020 <0.000010 <0.000010 - 0.000015 0.000078 0.000053 0.000059 0.000073 0.000016

Tin (Sn)-Dissolved mg/L - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti)-Dissolved mg/L - 0.00160 0.00198 0.00056 0.00036 0.00148 0.00214 0.00079 0.00395 0.00059 0.00062 0.00084 0.00049 0.00053 0.00045 0.00069 0.00147 - <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Uranium (U)-Dissolved mg/L 0.015 0.00109 0.00193 0.00495 0.00442 0.000574 0.000117 0.000061 0.000448 0.00107 0.00180 0.00185 0.00191 0.00369 0.00215 0.00220 0.000611 - 0.00313 0.00613 0.00239 0.00134 0.000998 0.00230

Vanadium (V)-Dissolved mg/L - <0.00050 0.00117 0.00077 <0.00050 0.00108 0.00125 <0.00050 0.00154 <0.00050 <0.00050 <0.00050 <0.00050 0.00055 <0.00050 <0.00050 0.00103 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Zinc (Zn)-Dissolved mg/L 0.03 0.0018 0.0015 0.0112 0.0019 0.0030 <0.0010 0.0019 0.0022 <0.0010 0.0018 0.0013 0.0031 0.0013 0.0030 0.0078 0.0016 - <0.0010 0.0067 0.0044 0.0020 0.0024 <0.0010

Zirconium (Zr)-Dissolved mg/L - 0.00120 0.00098 0.00053 0.00087 0.00076 0.00102 0.00067 0.00162 0.00080 0.00068 0.00071 0.00059 0.00046 0.00071 0.00085 0.00073 - <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Reference Sites Exposure Sites Groundwater Seepage Sites

Waste Rock Seepage
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Table 3.1: Analytical Chemistry Data

Site Type

Site Location Clinton Creek Easter Creek Wolverine Creek Eagle Creek Forty-Mile River Porcupine Creek Unnamed Creek Unnamed Creek Unnamed Creek Clinton Creek Clinton Creek Clinton Creek Wolverine Creek Clinton Creek Clinton Creek Forty-Mile River Porcupine Creek Snowshoe Pit Abandoned Channel

Sample ID R1 R2 R3 R4* R6* R7 R8 R9 R11 E1* E1(H)* E2* E3 E4* E7* E8* E9 SL GWCC-1 GWCC-2 GWCC-3 GWCC-4 GWCC-5*

Date Sampled 23/07/2016 23/07/2016 19/07/2016 21/07/2016 22/07/2016 20/07/2016 23/07/2016 23/07/2016 19/07/2016 22/07/2016 22/07/2016 21/07/2016 20/07/2016 21/07/2016 22/07/2016 22/07/2016 24/07/2016 24/07/2016 20/07/2016 20/07/2016 20/07/2016 20/07/2016 22/07/2016

ALS Work Order L1803696 L1803696 L1802392 L1803696 L1803696 L1802392 L1803696 L1803696 L1802392 L1803696 L1803696 L1803696 L1802392 L1803696 L1803696 L1803696 L1803696 L1802392 L1802392 L1802392 L1802392 L1803696

Parameter Units CCME-FAL1, 2, 3, 4
Good Good Good Good Good Good Good Good Good Good Good Good Good Good Good Good Dry Good Good Good Good Good Good

Reference Sites Exposure Sites Groundwater Seepage Sites

Waste Rock Seepage

Total Metals

Aluminum (Al)-Total mg/L Varies 8 5.07 4.60 3.08 1.55 2.54 1.93 0.191 8.54 0.112 0.0761 0.0530 0.0313 0.402 0.0459 2.71 2.58 - 0.0439 0.157 <0.0030 <0.0030 0.0032 0.0046

Aluminum CCME-FAL mg/L - 0.1000 0.1000 0.1000 0.10000 0.1000 0.1000 0.1000 0.1000 0.1000 0.100 0.1000 0.100 0.1000 0.10000 0.1000 0.1000 - 0.1000 0.1000 0.1000 0.1000 0.1000 0.1000

Antimony (Sb)-Total mg/L - 0.00069 0.00053 0.00041 0.00047 0.00018 0.00031 0.00109 0.00058 0.00020 0.00034 0.00031 0.00042 0.00104 0.00048 0.00057 0.00022 - 0.00284 0.00137 0.00127 0.00109 0.00123 0.00076

Arsenic (As)-Total mg/L 0.005 0.00547 0.00415 0.00347 0.00410 0.00201 0.00268 0.00063 0.00662 0.00061 0.00094 0.00080 0.00119 0.00159 0.00120 0.00442 0.00203 - 0.0151 0.00213 0.00145 0.00094 0.00125 0.00082

Barium (Ba)-Total mg/L - 0.162 0.170 0.172 0.116 0.0774 0.163 0.0582 0.283 0.0661 0.0592 0.0587 0.0541 0.0771 0.0523 0.127 0.0804 - 0.0289 0.0185 0.0205 0.0356 0.0368 0.0516

Beryllium (Be)-Total mg/L - 0.000167 0.000152 0.000117 0.000054 0.000100 0.000091 <0.000020 0.000280 <0.000020 <0.000020 <0.000020 <0.000020 0.000023 <0.000020 0.000096 0.000097 - <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020

Bismuth (Bi)-Total mg/L - 0.000074 0.000051 <0.000050 0.000053 <0.000050 <0.000050 <0.000050 0.000097 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 - <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Boron (B)-Total mg/L 1.5 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.010 <0.010 0.031 0.088 0.045 0.034 <0.010 - 0.044 0.301 0.132 0.078 0.063 0.031

Cadmium (Cd)-Total mg/L Varies 9 0.000403 0.000118 0.000132 0.000190 0.0000799 0.0000708 0.0000438 0.000342 0.0000348 0.0000450 0.0000437 0.0000497 0.0000222 0.0000419 0.000178 0.0000814 - 0.0000270 0.000191 0.000158 0.0000693 0.0000532 0.000107

Cadmium CCME-FAL mg/L - 0.000304 0.000311 0.00037 0.00037 0.0001244 0.000222 0.000202 0.000191 0.000313 0.00037 0.00037 0.00037 0.00037 0.00037 0.00037 0.0001317 - 0.00037 0.00037 0.00037 0.00037 0.00037 0.00037

Calcium (Ca)-Total mg/L - 56.0 40.2 83.8 83.2 20.9 34.4 32.3 37.6 55.1 63.7 64.6 77.5 80.5 78.0 74.5 21.4 - 227 191 153 106 86.6 126

Chromium (Cr)-Total mg/L - 0.0139 0.0110 0.00666 0.00398 0.00505 0.00490 0.00155 0.0194 0.00078 0.00117 0.00049 0.00056 0.00183 0.00066 0.00779 0.00495 - 0.00221 0.00283 0.00108 0.00051 0.00055 0.00068

Trivalent Chromium (III)-Total mg/L 0.0089 0.0139 0.00993 0.00666 0.00398 0.00505 0.00490 0.00155 0.0183 - 0.00117 <0.00074 0.00779 0.00495 - <0.00076 <0.00088 <0.00072 - - -

Hexavalent Chromium (VI)-Total mg/L 0.001 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 - <0.0010 0.0012 <0.0010 <0.0010 - 0.0018 0.0034 0.0017 - - -

Cobalt (Co)-Total mg/L - 0.00483 0.00339 0.00261 0.00204 0.00196 0.00214 0.00020 0.00735 0.00017 0.00041 0.00043 0.00054 0.00045 0.00051 0.00315 0.00190 - 0.00019 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Copper (Cu)-Total mg/L Varies 10
0.0161 0.00914 0.00942 0.00625 0.00748 0.00782 0.00365 0.0247 0.00228 0.00295 0.00295 0.00360 0.00242 0.00213 0.00960 0.0104 - 0.00120 0.00120 0.00138 0.00131 0.00132 0.00086

Copper CCME-FAL mg/L - 0.004 0.004 0.004 0.004 0.02 0.00334 0.00304 0.00286 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.02 - 0.004 0.004 0.004 0.004 0.004 0.004

Iron (Fe)-Total mg/L 0.3 9.02 7.13 5.98 2.64 3.78 4.38 0.334 14.1 0.280 0.255 0.228 0.247 0.905 0.285 4.79 3.47 - 0.084 <0.010 <0.010 <0.010 <0.010 0.053

Lead (Pb)-Total mg/L Varies 11
0.00657 0.00305 0.00262 0.00135 0.00166 0.00134 0.000151 0.00593 0.000095 0.000131 0.000118 0.000071 0.000322 0.000085 0.00319 0.00148 - 0.000053 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lead CCME-FAL mg/L - 0.007 0.007 0.007 0.007 0.002195 0.00533 0.00462 0.00423 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.002395 - 0.007 0.007 0.007 0.007 0.007 0.007

Lithium (Li)-Total mg/L - 0.0055 0.0069 0.0066 0.0047 0.0041 0.0015 <0.0010 0.0069 <0.0010 0.0028 0.0026 0.0067 0.0053 0.0094 0.0097 0.0039 - 0.0104 0.0774 0.0126 0.0080 0.0074 0.0097

Magnesium (Mg)-Total mg/L - 21.7 29.7 60.7 41.1 6.97 16.9 12.2 14.8 26.1 30.5 30.6 47.8 65.9 54.0 51.4 7.42 - 108 283 171 84.3 60.7 58.0

Manganese (Mn)-Total mg/L - 0.363 0.235 0.273 0.228 0.101 0.422 0.0182 0.480 0.0244 0.109 0.151 0.0996 0.105 0.100 0.367 0.0989 - 0.00465 0.00030 0.00015 0.00018 0.00080 0.00346

Mercury (Hg)-Total mg/L 0.000026 0.000155 <0.000025 0.0000207 <0.000025 <0.000025 <0.000025 0.0000078 <0.000050 <0.0000050 0.0000057 <0.0000050 <0.0000050 <0.0000050 <0.0000050 0.0000123 <0.000025 - <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

Molybdenum (Mo)-Total mg/L 0.073 0.00198 0.000670 0.00164 0.00147 0.000450 0.000720 0.00106 0.00126 0.00102 0.00135 0.00133 0.00170 0.00150 0.00169 0.00164 0.000459 - 0.00202 0.00285 0.00312 0.00282 0.00261 0.00192

Nickel (Ni)-Total mg/L Varies 12
0.0184 0.0109 0.0112 0.0238 0.00649 0.00724 0.00437 0.0216 0.00252 0.00627 0.00407 0.0135 0.00944 0.0146 0.0220 0.00679 - 0.0195 0.0711 0.0389 0.0317 0.0337 0.0191

Nickel CCME-FAL mg/L - 0.15 0.15 0.15 0.15 0.07657 0.130 0.119 0.113 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.08067 - 0.15 0.15 0.15 0.15 0.15 0.15

Phosphorus (P)-Total mg/L - 0.232 0.165 0.126 0.068 0.088 0.101 <0.050 0.436 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.136 0.069 - <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

Potassium (K)-Total mg/L - 1.14 0.87 1.21 0.78 1.04 0.36 <0.10 0.92 0.41 0.62 0.60 0.85 1.00 0.92 1.49 1.07 - 1.47 3.21 1.91 1.35 1.21 0.77

Selenium (Se)-Total mg/L 0.001 0.00204 0.000553 0.000693 0.00180 0.000253 0.000447 0.000800 0.00119 0.000631 0.00169 0.00170 0.00162 0.000838 0.00134 0.00135 0.000231 - 0.0160 0.00409 0.00324 0.00144 0.000898 0.00742

Silicon (Si)-Total mg/L - 11.6 12.4 11.2 7.45 8.72 8.32 5.89 17.8 6.21 4.11 4.18 4.46 6.64 4.54 8.67 8.72 - 3.72 6.19 5.30 5.50 6.07 4.45

Silver (Ag)-Total mg/L 0.00025 0.000171 0.000045 0.000060 0.000058 0.000035 0.000025 0.000012 0.000129 <0.000010 <0.000010 <0.000010 <0.000010 0.000010 <0.000010 0.000065 0.000031 - <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na)-Total mg/L - 2.28 2.52 4.57 5.03 2.77 2.09 4.19 2.18 6.29 2.83 2.73 3.50 5.35 4.31 4.06 2.99 - 2.65 17.5 5.78 3.72 3.30 3.94

Strontium (Sr)-Total mg/L - 0.235 0.213 0.416 0.451 0.114 0.107 0.125 0.144 0.261 0.291 0.295 0.412 0.410 0.451 0.416 0.115 - 0.988 1.87 0.814 0.541 0.452 0.717

Sulfur (S)-Total 39.5 35.1 101 65.5 8.85 25.6 26.8 20.9 48.1 53.9 54.6 81 98.200 85.3 77.8 9.6 - 256 459 291 138 96.4 111

Thallium (Tl)-Total mg/L 0.0008 0.000076 0.000044 0.000044 0.000030 0.000028 0.000017 <0.000010 0.000062 <0.000010 0.000013 <0.000010 0.000024 <0.000010 0.000018 0.000048 0.000028 - 0.000016 0.000086 0.000065 0.000073 0.000073 0.000016

Tin (Sn)-Total mg/L - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 0.00011 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 - <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti)-Total mg/L - 0.115 0.111 0.0776 0.0374 0.0870 0.0585 0.00454 0.244 0.00284 0.00215 0.00160 0.00063 0.0125 0.00147 0.0770 0.0890 - 0.00103 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030

Uranium (U)-Total mg/L 0.015 0.00157 0.00243 0.00579 0.00466 0.000854 0.000257 0.000086 0.00104 0.00134 0.00192 0.00198 0.00211 0.00410 0.00229 0.00246 0.000827 - 0.00339 0.00641 0.00257 0.00146 0.00110 0.00247

Vanadium (V)-Total mg/L - 0.0145 0.0141 0.0102 0.00508 0.00782 0.00712 0.00103 0.0274 0.00085 0.00074 0.00070 <0.00050 0.00196 0.00051 0.00828 0.00767 - <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Zinc (Zn)-Total mg/L 0.03 0.0413 0.0201 0.0219 0.0130 0.0153 0.0122 0.0041 0.0476 <0.0030 <0.0030 <0.0030 <0.0030 0.0034 <0.0030 0.0322 0.0186 - <0.0030 0.0070 0.0049 <0.0030 <0.0030 <0.0030

Zirconium (Zr)-Total mg/L - 0.00134 0.00099 0.00106 0.00095 0.00073 0.00095 0.00067 0.00209 0.00075 0.00077 0.00079 0.00063 0.00069 0.00073 0.00088 0.00071 - <0.00030 <0.00030 <0.00030 <0.00030 <0.00030 <0.00030
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Table 3.2: Analytical Quality Assurance and Control

Site Location Field Blanks

Sample ID GWCC-3 (Dup1) GWCC-3 GWCC-5 (Dup2) GWCC-5 E3 (FB-1) TRAVEL_BLANK TRAVEL_BLANK

Date Sampled 20/07/2016 20/07/2016 22/07/2016 22/07/2016 20/07/2016 20/07/2016 24/07/2016

ALS Work Order L1802392 L1802392 L1803696 L1803696 L1802392 L1802392 L1803696

Parameter Units CCME-FAL1, 2, 3, 4 Good Good Good Good

Physical Tests

Lab pH pH units 6.5-9.0 5 7.69 7.73 0.52 7.99 7.98 0.13 5.85 5.36 5.42

Field pH pH units 6.5-9.0 5 7.48 7.48 - 7.51 7.51 - - - -

Field Temperature C - 10.9 10.9 - 9.1 9.1 - - - -

Lab Conductivity uS/cm - 1040 1030 0.97 963 962 0.10 <2.0 <2.0 <2.0

Field Conductivity uS/cm - 690 690 - 651 651 - - - -

Field Specific Conductivity uS/cm - 946 946 - 935 935 - - - -

Field Dissolved Oxygen mg/L 9.5 6 4.23 4.23 - 3.94 3.94 - - - -

Field Oxidation - Redox Potent mV - 158.9 158.9 - 109.4 109.4 - - - -

Total Suspended Solids mg/L - - - nc - - nc - - -

Total Hardness (as CaCO3) mg/L - 613 612 0.16 556 562 1.07 <0.50 - <0.50

Anions and Nutrients 

Nitrate (as N) mg/L 13 0.171 0.17 0.59 <0.0050 0.0053 nc <0.0050 <0.0050 <0.0050

Nitrite (as N) mg/L 0.06 <0.0020 <0.0020 nc <0.0010 <0.0010 nc <0.0010 <0.0010 <0.0010

Ammonia, Total (as N) mg/L Varies 7 <0.0050 <0.0050 nc <0.0050 <0.0050 nc <0.0050 0.0072 0.015

Ammonia CCME-FAL mg/L - 3.179 3.179 - 3.415 3.415 -

Sulfate (SO4) mg/L - 381 388 1.82 310 310 0.00 <0.30 <0.30 <0.30

Inorganic/Organic Carbon

Dissolved Organic Carbon mg/L - 8.99 8.95 0.45 7.1 7.16 0.84 <0.50 - -

Dissolved Metals

Aluminum (Al)-Dissolved mg/L Varies 8 0.0014 0.0015 6.90 0.0019 0.0015 nc <0.0010 - -

Aluminum CCME-FAL mg/L - 0.1 0.1 - 0.1 0.1 - - - -

Antimony (Sb)-Dissolved mg/L - 0.00106 0.00106 0.00 0.00074 0.00076 2.67 <0.00010 - -

Arsenic (As)-Dissolved mg/L 0.005 0.00088 0.00091 3.35 0.00072 0.00069 4.26 <0.00010 - -

Barium (Ba)-Dissolved mg/L - 0.0349 0.0349 0.00 0.0561 0.0536 4.56 <0.000050 - -

Beryllium (Be)-Dissolved mg/L - <0.000020 <0.000020 nc <0.000020 <0.000020 nc <0.000020 - -

Bismuth (Bi)-Dissolved mg/L - <0.000050 <0.000050 nc <0.000050 <0.000050 nc <0.000050 - -

Boron (B)-Dissolved mg/L 1.5 0.074 0.073 1.36 0.03 0.03 0.00 <0.010 - -

Cadmium (Cd)-Dissolved mg/L Varies 9 0.0000751 0.0000754 0.40 0.000115 0.000109 5.36 <0.0000050 - -

Cadmium CCME-FAL mg/L - 0.00037 0.00037 - 0.00037 0.00037 - - - -

Calcium (Ca)-Dissolved mg/L - 104 105 0.96 124 126 1.60 <0.050 - -

Chromium (Cr)-Dissolved mg/L - 0.00045 0.00043 4.55 0.00064 0.00062 3.17 <0.00010 - -

Trivalent Chromium (III)-Dissolved mg/L 0.0089 - - - - - nc - - -

Hexavalent Chromium (VI)-Dissolved mg/L 0.001 - - - - - nc - - -

Cobalt (Co)-Dissolved mg/L - <0.00010 <0.00010 nc <0.00010 <0.00010 nc <0.00010 - -

Copper (Cu)-Dissolved mg/L Varies 10 0.0011 0.00114 3.57 0.00079 0.00078 1.27 <0.00020 - -

Copper CCME-FAL mg/L - 0.004 0.004 - 0.004 0.004 - - - -

Iron (Fe)-Dissolved mg/L 0.3 <0.010 <0.010 nc 0.039 0.038 2.60 <0.010 - -

Lead (Pb)-Dissolved mg/L Varies 11 <0.000050 <0.000050 nc <0.000050 <0.000050 nc <0.000050 - -

Lead CCME-FAL mg/L - 0.007 0.007 - 0.007 0.007 - - - -

Lithium (Li)-Dissolved mg/L - 0.0081 0.0079 2.50 0.0098 0.0096 2.06 <0.0010 - -

Magnesium (Mg)-Dissolved mg/L - 85.6 85.2 0.47 59.7 59.9 0.33 <0.10 - -

Manganese (Mn)-Dissolved mg/L - 0.00011 0.00012 8.70 0.00312 0.00316 1.27 <0.00010 - -

Mercury (Hg)-Dissolved mg/L 0.000026 <0.0000050 <0.0000050 nc <0.0000050 <0.0000050 nc <0.0000050 - -

Molybdenum (Mo)-Dissolved mg/L 0.073 0.00244 0.00241 1.24 0.00168 0.00167 0.60 <0.000050 - -

Nickel (Ni)-Dissolved mg/L Varies 12 0.0306 0.0305 0.33 0.0194 0.0193 0.52 <0.00050 - -

Nickel CCME-FAL mg/L - 0.15 0.15 - 0.15 0.15 - - - -

Phosphorus (P)-Dissolved mg/L - <0.050 <0.050 nc <0.050 <0.050 nc <0.050 - -

Potassium (K)-Dissolved mg/L - 1.32 1.29 2.30 0.75 0.79 5.19 <0.10 - -

Selenium (Se)-Dissolved mg/L 0.001 0.00154 0.00165 6.90 0.00731 0.00769 5.07 <0.000050 - -

Silicon (Si)-Dissolved mg/L - 5.4 5.37 0.56 4.4 4.52 2.69 <0.050 - -

Silver (Ag)-Dissolved mg/L 0.00025 <0.000010 <0.000010 nc <0.000010 <0.000010 nc <0.000010 - -

Sodium (Na)-Dissolved mg/L - 3.64 3.62 0.55 4.05 4.02 0.74 <0.050 - -

Strontium (Sr)-Dissolved mg/L - 0.527 0.524 0.57 0.699 0.697 0.29 <0.00020 - -

Sulfur (S)-Dissolved mg/L - 131 131 0.00 104 105 0.96 <0.50 - -

Thallium (Tl)-Dissolved mg/L 0.0008 0.00006 0.000059 1.68 0.000015 0.000016 6.45 <0.000010 - -

Tin (Sn)-Dissolved mg/L - <0.00010 <0.00010 nc <0.00010 <0.00010 nc <0.00010 - -

Titanium (Ti)-Dissolved mg/L - <0.00030 <0.00030 nc <0.00030 <0.00030 nc <0.00030 - -

Uranium (U)-Dissolved mg/L 0.015 0.00135 0.00134 0.74 0.00228 0.0023 0.87 <0.000010 - -

Vanadium (V)-Dissolved mg/L - <0.00050 <0.00050 nc <0.00050 <0.00050 nc <0.00050 - -

Zinc (Zn)-Dissolved mg/L 0.03 0.0021 0.002 4.88 <0.0010 <0.0010 nc <0.0010 - -

Zirconium (Zr)-Dissolved mg/L - <0.00030 <0.00030 nc <0.00030 <0.00030 nc <0.00030 - -

RPD (%)13 RPD (%)13

GWCC-3 (Dup1) GWCC-5 (Dup2) Travel Blanks
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Table 3.2: Analytical Quality Assurance and Control

Site Location Field Blanks

Sample ID GWCC-3 (Dup1) GWCC-3 GWCC-5 (Dup2) GWCC-5 E3 (FB-1) TRAVEL_BLANK TRAVEL_BLANK

Date Sampled 20/07/2016 20/07/2016 22/07/2016 22/07/2016 20/07/2016 20/07/2016 24/07/2016

ALS Work Order L1802392 L1802392 L1803696 L1803696 L1802392 L1802392 L1803696

Parameter Units CCME-FAL1, 2, 3, 4 Good Good Good Good

RPD (%)13 RPD (%)13

GWCC-3 (Dup1) GWCC-5 (Dup2) Travel Blanks

Total Metals

Aluminum (Al)-Total mg/L Varies 8 <0.0030 <0.0030 nc <0.0030 0.0046 nc <0.0030 <0.0030 <0.0030

Aluminum CCME-FAL mg/L - 0.1 0.1 - 0.1 0.1 - - - -

Antimony (Sb)-Total mg/L - 0.00108 0.00109 0.92 0.00076 0.00076 0.00 <0.00010 <0.00010 <0.00010

Arsenic (As)-Total mg/L 0.005 0.00094 0.00094 0.00 0.00076 0.00082 7.59 <0.00010 <0.00010 <0.00010

Barium (Ba)-Total mg/L - 0.0355 0.0356 0.28 0.0533 0.0516 3.24 <0.000050 <0.000050 <0.000050

Beryllium (Be)-Total mg/L - <0.000020 <0.000020 nc <0.000020 <0.000020 nc <0.000020 <0.000020 <0.000020

Bismuth (Bi)-Total mg/L - <0.000050 <0.000050 nc <0.000050 <0.000050 nc <0.000050 <0.000050 <0.000050

Boron (B)-Total mg/L 1.5 0.078 0.078 0.00 0.032 0.031 3.17 <0.010 <0.010 <0.010

Cadmium (Cd)-Total mg/L Varies 9 0.0000797 0.0000693 13.96 0.00011 0.000107 2.76 <0.0000050 <0.0000050 <0.0000050

Cadmium CCME-FAL mg/L - 0.00037 0.00037 - 0.00037 0.00037 - - - -

Calcium (Ca)-Total mg/L - 107 106 0.94 127 126 0.79 <0.050 <0.050 <0.050

Chromium (Cr)-Total mg/L - 0.00048 0.00051 6.06 0.0007 0.00068 2.90 <0.00010 <0.00010 <0.00010

Trivalent Chromium (III)-Total mg/L 0.0089 - - - - - - - - -

Hexavalent Chromium (VI)-Total mg/L 0.001 - - - - - - - - -

Cobalt (Co)-Total mg/L - <0.00010 <0.00010 nc <0.00010 <0.00010 nc <0.00010 <0.00010 <0.00010

Copper (Cu)-Total mg/L Varies 10 0.00141 0.00131 7.35 0.00088 0.00086 2.30 <0.00050 <0.00050 <0.00050

Copper CCME-FAL mg/L - 0.004 0.004 - 0.004 0.004 - - - -

Iron (Fe)-Total mg/L 0.3 <0.010 <0.010 nc 0.052 0.053 1.90 <0.010 <0.010 <0.010

Lead (Pb)-Total mg/L Varies 11 <0.000050 <0.000050 nc <0.000050 <0.000050 nc <0.000050 <0.000050 <0.000050

Lead CCME-FAL mg/L - 0.007 0.007 - 0.007 0.007 - - - -

Lithium (Li)-Total mg/L - 0.0081 0.008 1.24 0.0097 0.0097 0.00 <0.0010 <0.0010 <0.0010

Magnesium (Mg)-Total mg/L - 84.9 84.3 0.71 58.3 58 0.52 <0.10 <0.10 <0.10

Manganese (Mn)-Total mg/L - 0.00017 0.00018 5.71 0.00341 0.00346 1.46 0.00011 <0.00010 <0.00010

Mercury (Hg)-Total mg/L 0.000026 <0.0000050 <0.0000050 nc <0.0000050 <0.0000050 nc <0.0000050 <0.0000050 <0.0000050

Molybdenum (Mo)-Total mg/L 0.073 0.00281 0.00282 0.36 0.00192 0.00192 0.00 <0.000050 <0.000050 <0.000050

Nickel (Ni)-Total mg/L Varies 12 0.0315 0.0317 0.63 0.0195 0.0191 2.07 <0.00050 <0.00050 <0.00050

Nickel CCME-FAL mg/L - 0.15 0.15 - 0.15 0.15 - - - -

Phosphorus (P)-Total mg/L - <0.050 <0.050 nc <0.050 <0.050 nc <0.050 <0.050 <0.050

Potassium (K)-Total mg/L - 1.39 1.35 2.92 0.77 0.77 0.00 <0.10 <0.10 <0.10

Selenium (Se)-Total mg/L 0.001 0.00147 0.00144 2.06 0.00738 0.00742 0.54 <0.000050 <0.000050 <0.000050

Silicon (Si)-Total mg/L - 5.55 5.5 0.90 4.47 4.45 0.45 <0.050 <0.050 <0.050

Silver (Ag)-Total mg/L 0.00025 <0.000010 <0.000010 nc <0.000010 <0.000010 nc <0.000010 <0.000010 <0.000010

Sodium (Na)-Total mg/L - 3.73 3.72 0.27 3.99 3.94 1.26 <0.050 <0.050 <0.050

Strontium (Sr)-Total mg/L - 0.535 0.541 1.12 0.703 0.717 1.97 <0.00020 <0.00020 <0.00020

Sulfur (S)-Total mg/L - 142 138 2.86 111 111 0.00 <0.50 <0.50 <0.50

Thallium (Tl)-Total mg/L 0.0008 0.000081 0.000073 10.39 0.000015 0.000016 6.45 <0.000010 <0.000010 <0.000010

Tin (Sn)-Total mg/L - <0.00010 <0.00010 nc <0.00010 <0.00010 nc <0.00010 <0.00010 <0.00010

Titanium (Ti)-Total mg/L - <0.00030 <0.00030 nc <0.00030 <0.00030 nc <0.00030 <0.00030 <0.00030

Uranium (U)-Total mg/L 0.015 0.00145 0.00146 0.69 0.00239 0.00247 3.29 <0.000010 <0.000010 <0.000010

Vanadium (V)-Total mg/L - <0.00050 <0.00050 nc <0.00050 <0.00050 nc <0.00050 <0.00050 <0.00050

Zinc (Zn)-Total mg/L 0.03 0.003 <0.0030 nc <0.0030 <0.0030 nc <0.0030 <0.0030 <0.0030

Zirconium (Zr)-Total mg/L - <0.00030 <0.00030 nc <0.00030 <0.00030 nc <0.00030 <0.00030 <0.00030
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Notes

(1) CCME guideline exceedences shaded with dark grey. Light grey shading denotes reportable detection limit in exceedence of CCME Guideline. 

Where guideline value is dependent on hardness or pH, reported values have been compared against a guideline value calculated for each site

based on the relevant value, and the guideline value has been noted as "varies".

(2) - = No standard or not analyzed

(3) CCME = Canadian Council of Ministers of the Environment, Canadian 

Environmental Quality Guidelines, 1999, updated to July 2016

(4) CCME FAL = Chapter 4, Canadian Water Quality Guidelines for the Protection 

of Aquatic Life, Freshwater, updated to July 2016

(5) CCME FAL stipulates pH not < 6.5 and not > 9

(6) Guideline note: Lowest acceptable dissolved oxygen concentration for 

cold-water biota, early life stages

(7) Ammonia varies with pH and temperature for CCME FAL; see the CCME ammonia fact sheet for details regarding the applicable criteria, 

ammonia-NH3 versus total ammonia-N,and other usage guidelines. CCME values listed in the table are expressed as ammonia (N)

When field pH is not available, lab pH is used. When field and lab pH are both not available, the most stringent guideline has been used. 

(8) Aluminum varies with pH as follows for CCME FAL:

 0.005 if pH<6.5

 0.1 if pH>=6.5

when field pH is not available, lab pH is used. When field and lab pH are both not available, the most stringent guideline has been used. 

(9)

0.00 if H<17

0.00004 - 0.00037 if H>=17 and H<=280 as follows;

CWQG (μg/L) = 10{0.83(log[hardness]) – 2.46 }

0.00 if H>280
(10)

0.002 if H<82

0.002 - 0.004 if H>=82 and H<=180 as follows;

CWQG (µg/L) = 0.2 * e{0.8545[ln(hardness)]-1.465}

0.004 if H>180
(11) Lead varies with Hardness in mg/L as follows for CCME FAL:

 0.001 if H<60
 .001 - 0.00if H>=60 and H<=180 as follows;
 CWQG (µg/L)= e{1.273[ln(hardness)]-4.705}
 0.007 if H>180

(12) Nickel varies with Hardness in mg/L as follows for CCME FAL:

 0.025 if H<60
 025 - 0.15 if H>=60 and H<=180 as follows;
 CWQG (µg/L) = e{0.76[ln(hardness)]+1.06}
 0.15 if H>180

(13) RPD = Relative Percent Difference. The difference between a sample and its field duplicate over the average of two values.
nc  = not calculated. RPD is not calculated if either the sample or the field 

duplicate concentration is less than five times the detection limit.

Italics text indicates the parameter-specific standard (calculated) for a particular sample.

Bold and underlined indicates values above RDL in Field Blank of Travel Blank

Bold and Italic Indicates QAQC values exceed expected results (i.e. RDP values exceed 20%).

* Due to laboratory holding time constraints, samples for general chemistry analysis (i.e. lab pH, lab conductivity, nitrate, nitrite, and sulphate) were collected

at a different time/date than the remainder of the sample set. Sample date/time for general chemistry data with this type of discrepancy are listed below:

E1 - July 24, 2016 at 11:50

E1(H) - July 24, 2016 at 11:10

E2 - July 24, 2016 at 12:10

E4 - July 24, 2016 at 12:40

E7 - July 24, 2016 at 13:10

E8 - July 24, 2016 at 13:00

R4 - July 24, 2016 at 12:45

R6 - July 24, 2016 at 13:30

GWCC-5 - July 24 2016 at 12:00

Cadmium varies with Hardness in mg/L as follows for CCME FAL: 

Copper varies with Hardness in mg/L as follows for CCME FAL:
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APPENDIX 1 

Laboratory Certificates of Analysis 



[This report shall not be reproduced except in full without the written authority of the Laboratory.]

22-JUL-16

Lab Work Order #: L1802392

Date Received:HEMMERA ENVIROCHEM INC.

230 - 2237 2nd Avenue
Whitehorse  YK  Y1A 0K7

ATTN: Natasha Sandys
FINAL REV. 2
16-AUG-16 17:05 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 867-456-4865

ADDITIONAL 12-AUG-16 12:32

16-AUG-2016  Revision 2:  This revision includes additional chromium speciation analysis.

Comments: 

1343-005.18Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1C of C Numbers:
Legal Site Desc: 



16-AUG-16 17:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1802392 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

Water Water Water Water Water
20-JUL-16 19-JUL-16 20-JUL-16 19-JUL-16 20-JUL-16

E3 R3 R7 R11 GWCC-1

L1802392-1 L1802392-2 L1802392-3 L1802392-4 L1802392-5

08:05 16:50 13:20 14:30 17:15

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Ammonia, Total (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

823 816 293 484 2420

484 470 150 227 1680

8.20 8.12 7.55 8.01 7.63

0.0095 0.0397 0.0794 <0.0050 <0.0050

0.189 0.0523 0.0980 0.0904 0.521

0.0047 0.0023 <0.0010 <0.0010 <0.0050

0.0074 0.0596 0.0486 0.0055 <0.0020

265 274 70.9 131 1270

12.5 13.4 27.3 14.1 5.33

0.402 3.08 1.93 0.112 0.157

0.00104 0.00041 0.00031 0.00020 0.00137

0.00159 0.00347 0.00268 0.00061 0.00213

0.0771 0.172 0.163 0.0661 0.0185

0.000023 0.000117 0.000091 <0.000020 <0.000020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.088 <0.010 <0.010 <0.010 0.301

0.0000222 0.000132 0.0000708 0.0000348 0.000191

80.5 83.8 34.4 55.1 191

0.00183 0.00666 0.00490 0.00078 0.00283

0.00045 0.00261 0.00214 0.00017 <0.00010

0.00242 0.00942 0.00782 0.00228 0.00120

0.905 5.98 4.38 0.280 <0.010

0.000322 0.00262 0.00134 0.000095 <0.000050

0.0053 0.0066 0.0015 <0.0010 0.0774

65.9 60.7 16.9 26.1 283

0.105 0.273 0.422 0.0244 0.00030

<0.0000050 0.0000207 <0.000025 <0.0000050 <0.0000050

0.00150 0.00164 0.000720 0.00102 0.00285

0.00944 0.0112 0.00724 0.00252 0.0711

<0.050 0.126 0.101 <0.050 <0.050

1.00 1.21 0.36 0.41 3.21

0.000838 0.000693 0.000447 0.000631 0.00409

6.64 11.2 8.32 6.21 6.19

0.000010 0.000060 0.000025 <0.000010 <0.000010

5.35 4.57 2.09 6.29 17.5

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS

DLM



16-AUG-16 17:05 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time
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L1802392 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

Water Water Water Water Water
20-JUL-16 20-JUL-16 20-JUL-16 20-JUL-16

GWCC-2 GWCC-3 GWCC-4 TRAVEL BLANK DUP1

L1802392-6 L1802392-7 L1802392-8 L1802392-9 L1802392-10

16:50 16:15 17:45 16:15

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Ammonia, Total (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

1680 1030 822 <2.0 1040

1110 612 471 613

7.80 7.73 7.69 5.36 7.69

<0.0050 <0.0050 <0.0050 0.0072 <0.0050

0.356 0.170 0.0861 <0.0050 0.171

<0.0050 <0.0020 <0.0010 <0.0010 <0.0020

0.0021 <0.0020 <0.0020 <0.0020 0.0028

790 388 257 <0.30 381

7.04 8.95 9.53 8.99

<0.50

<0.0030 <0.0030 0.0032 <0.0030 <0.0030

0.00127 0.00109 0.00123 <0.00010 0.00108

0.00145 0.00094 0.00125 <0.00010 0.00094

0.0205 0.0356 0.0368 <0.000050 0.0355

<0.000020 <0.000020 <0.000020 <0.000020 <0.000020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.132 0.078 0.063 <0.010 0.078

0.000158 0.0000693 0.0000532 <0.0000050 0.0000797

153 106 86.6 <0.050 107

0.00108 0.00051 0.00055 <0.00010 0.00048

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00138 0.00131 0.00132 <0.00050 0.00141

<0.010 <0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.0126 0.0080 0.0074 <0.0010 0.0081

171 84.3 60.7 <0.10 84.9

0.00015 0.00018 0.00080 <0.00010 0.00017

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00312 0.00282 0.00261 <0.000050 0.00281

0.0389 0.0317 0.0337 <0.00050 0.0315

<0.050 <0.050 <0.050 <0.050 <0.050

1.91 1.35 1.21 <0.10 1.39

0.00324 0.00144 0.000898 <0.000050 0.00147

5.30 5.50 6.07 <0.050 5.55

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

5.78 3.72 3.30 <0.050 3.73

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

RRV

DLDS DLDS DLDS
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14

WATER

Water
20-JUL-16

FB-1

L1802392-11

08:05

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Ammonia, Total (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Organic Carbon (mg/L)

Total Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

<2.0

<0.50

5.85

<0.0050

<0.0050

<0.0010

<0.020

<0.30

<0.50

<0.0030

<0.00010

<0.00010

<0.000050

<0.000020

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00050

<0.010

<0.000050

<0.0010

<0.10

0.00011

<0.0000050

<0.000050

<0.00050

<0.050

<0.10

<0.000050

<0.050

<0.000010

<0.050

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLM
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Grouping Analyte
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14

WATER

Water Water Water Water Water
20-JUL-16 19-JUL-16 20-JUL-16 19-JUL-16 20-JUL-16

E3 R3 R7 R11 GWCC-1

L1802392-1 L1802392-2 L1802392-3 L1802392-4 L1802392-5

08:05 16:50 13:20 14:30 17:15

Strontium (Sr)-Total (mg/L)

Sulfur (S)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Zirconium (Zr)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

0.410 0.416 0.107 0.261 1.87

98.2 101 25.6 48.1 459

<0.000010 0.000044 0.000017 <0.000010 0.000086

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.0125 0.0776 0.0585 0.00284 <0.00030

0.00410 0.00579 0.000257 0.00134 0.00641

0.00196 0.0102 0.00712 0.00085 <0.00050

0.0034 0.0219 0.0122 <0.0030 0.0070

0.00069 0.00106 0.00095 0.00075 <0.00030

FIELD FIELD FIELD FIELD FIELD

FIELD FIELD FIELD FIELD FIELD

0.0166 0.0218 0.0760 0.0260 0.0010

0.00097 0.00018 0.00021 0.00018 0.00133

0.00117 0.00076 0.00154 0.00057 0.00209

0.0639 0.0594 0.115 0.0619 0.0183

<0.000020 <0.000020 0.000025 <0.000020 <0.000020

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050

0.083 <0.010 <0.010 <0.010 0.278

0.0000112 0.0000094 0.0000164 0.0000159 0.000187

77.4 83.0 33.5 51.1 194

0.00061 0.00040 0.00116 0.00057 0.00257

0.00025 0.00041 0.00082 0.00011 <0.00010

0.00156 0.00167 0.00370 0.00182 0.00095

0.121 0.210 1.47 0.127 <0.010

<0.000050 <0.000050 0.000060 <0.000050 <0.000050

0.0050 0.0037 <0.0010 <0.0010 0.0764

70.7 63.7 16.2 24.2 291

0.0849 0.162 0.383 0.0181 0.00017

<0.0000050 <0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00119 0.00117 0.000550 0.00104 0.00245

0.00805 0.00354 0.00378 0.00218 0.0695

<0.050 <0.050 <0.050 <0.050 <0.050

0.86 0.80 0.22 0.35 3.34

0.000978 0.000522 0.000297 0.000858 0.00451

5.73 6.13 5.45 6.26 6.25

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010

5.28 4.39 2.04 6.38 17.3

Total Metals

Dissolved Metals

DTC
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14

WATER

Water Water Water Water Water
20-JUL-16 20-JUL-16 20-JUL-16 20-JUL-16

GWCC-2 GWCC-3 GWCC-4 TRAVEL BLANK DUP1

L1802392-6 L1802392-7 L1802392-8 L1802392-9 L1802392-10

16:50 16:15 17:45 16:15

Strontium (Sr)-Total (mg/L)

Sulfur (S)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Zirconium (Zr)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

0.814 0.541 0.452 <0.00020 0.535

291 138 96.4 <0.50 142

0.000065 0.000073 0.000073 <0.000010 0.000081

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

<0.00030 <0.00030 <0.00030 <0.00030 <0.00030

0.00257 0.00146 0.00110 <0.000010 0.00145

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.0049 <0.0030 <0.0030 <0.0030 0.0030

<0.00030 <0.00030 <0.00030 <0.00030 <0.00030

FIELD FIELD FIELD FIELD

FIELD FIELD FIELD FIELD

0.0011 0.0015 0.0014 0.0014

0.00125 0.00106 0.00119 0.00106

0.00141 0.00091 0.00124 0.00088

0.0207 0.0349 0.0365 0.0349

<0.000020 <0.000020 <0.000020 <0.000020

<0.000050 <0.000050 <0.000050 <0.000050

0.123 0.073 0.060 0.074

0.000142 0.0000754 0.0000463 0.0000751

155 105 85.9 104

0.00098 0.00043 0.00042 0.00045

<0.00010 <0.00010 <0.00010 <0.00010

0.00115 0.00114 0.00121 0.00110

<0.010 <0.010 <0.010 <0.010

<0.000050 <0.000050 <0.000050 <0.000050

0.0124 0.0079 0.0074 0.0081

175 85.2 62.2 85.6

0.00013 0.00012 0.00057 0.00011

<0.0000050 <0.0000050 <0.0000050 <0.0000050

0.00266 0.00241 0.00217 0.00244

0.0376 0.0305 0.0322 0.0306

<0.050 <0.050 <0.050 <0.050

1.97 1.29 1.18 1.32

0.00339 0.00165 0.000980 0.00154

5.34 5.37 6.07 5.40

<0.000010 <0.000010 <0.000010 <0.000010

5.60 3.62 3.20 3.64

Total Metals

Dissolved Metals
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Sampled Date
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Sampled Time
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

14

WATER

Water
20-JUL-16

FB-1

L1802392-11

08:05

Strontium (Sr)-Total (mg/L)

Sulfur (S)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Zirconium (Zr)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

<0.00020

<0.50

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0030

<0.00030

FIELD

FIELD

<0.0010

<0.00010

<0.00010

<0.000050

<0.000020

<0.000050

<0.010

<0.0000050

<0.050

<0.00010

<0.00010

<0.00020

<0.010

<0.000050

<0.0010

<0.10

<0.00010

<0.0000050

<0.000050

<0.00050

<0.050

<0.10

<0.000050

<0.050

<0.000010

<0.050

Total Metals

Dissolved Metals
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14

WATER

Water Water Water Water Water
20-JUL-16 19-JUL-16 20-JUL-16 19-JUL-16 20-JUL-16

E3 R3 R7 R11 GWCC-1

L1802392-1 L1802392-2 L1802392-3 L1802392-4 L1802392-5

08:05 16:50 13:20 14:30 17:15

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Chromium (III)-Dissolved (mg/L)

Chromium (III)-Total (mg/L)

Hexavalent Chromium (mg/L)

Hexavalent Chromium-Dissolved (mg/L)

0.396 0.410 0.102 0.253 1.81

96.2 99.8 24.9 41.4 438

<0.000010 <0.000010 <0.000010 <0.000010 0.000078

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.00053 0.00056 0.00214 0.00059 <0.00030

0.00369 0.00495 0.000117 0.00107 0.00613

0.00055 0.00077 0.00125 <0.00050 <0.00050

0.0013 0.0112 <0.0010 <0.0010 0.0067

0.00046 0.00053 0.00102 0.00080 <0.00030

0.00116 <0.00058

<0.00074 0.00666 0.00490 <0.00088

0.0012 <0.0010 <0.0010 0.0034

<0.0010 0.0034

Dissolved Metals

Speciated Metals



16-AUG-16 17:05 (MT)

Sample ID 
Description

Client ID
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Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1802392 CONTD....

9PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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14

WATER

Water Water Water Water Water
20-JUL-16 20-JUL-16 20-JUL-16 20-JUL-16

GWCC-2 GWCC-3 GWCC-4 TRAVEL BLANK DUP1

L1802392-6 L1802392-7 L1802392-8 L1802392-9 L1802392-10

16:50 16:15 17:45 16:15

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Chromium (III)-Dissolved (mg/L)

Chromium (III)-Total (mg/L)

Hexavalent Chromium (mg/L)

Hexavalent Chromium-Dissolved (mg/L)

0.802 0.524 0.432 0.527

272 131 91.5 131

0.000053 0.000059 0.000073 0.000060

<0.00010 <0.00010 <0.00010 <0.00010

<0.00030 <0.00030 <0.00030 <0.00030

0.00239 0.00134 0.000998 0.00135

<0.00050 <0.00050 <0.00050 <0.00050

0.0044 0.0020 0.0024 0.0021

<0.00030 <0.00030 <0.00030 <0.00030

<0.00072

0.0017

Dissolved Metals

Speciated Metals
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Grouping Analyte

Sampled Time
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14

WATER

Water
20-JUL-16

FB-1

L1802392-11

08:05

Strontium (Sr)-Dissolved (mg/L)

Sulfur (S)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Chromium (III)-Dissolved (mg/L)

Chromium (III)-Total (mg/L)

Hexavalent Chromium (mg/L)

Hexavalent Chromium-Dissolved (mg/L)

<0.00020

<0.50

<0.000010

<0.00010

<0.00030

<0.000010

<0.00050

<0.0010

<0.00030

Dissolved Metals

Speciated Metals



Reference Information

Qualifiers for Individual Parameters Listed:
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L1802392 CONTD....
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Applies to Sample Number(s)Parameter Qualifier

L1802392-1, -10, -11, -2, -3, -4, -5, -6, -7, -8
L1802392-1, -10, -11, -2, -3, -4, -5, -6, -7, -8
L1802392-1, -10, -11, -2, -3, -4, -5, -6, -7, -8
L1802392-1, -10, -11, -2, -3, -4, -5, -6, -7, -8
L1802392-1, -10, -11, -2, -3, -4, -5, -6, -7, -8
L1802392-1, -10, -11, -2, -3, -4, -5, -6, -7, -8, -9
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Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Tin (Sn)-Dissolved
Aluminum (Al)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Chromium (Cr)-Total
Copper (Cu)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Nickel (Ni)-Total
Selenium (Se)-Total
Silver (Ag)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Vanadium (V)-Total
Zinc (Zn)-Total
Zirconium (Zr)-Total
Sulfate (SO4)
Silicon (Si)-Dissolved
Sulfur (S)-Dissolved
Sulfate (SO4)
Sulfate (SO4)
Sulfate (SO4)
Sulfate (SO4)
Aluminum (Al)-Dissolved
Barium (Ba)-Dissolved
Cadmium (Cd)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Manganese (Mn)-Dissolved
Nickel (Ni)-Dissolved
Strontium (Sr)-Dissolved
Zinc (Zn)-Dissolved
Calcium (Ca)-Dissolved
Silicon (Si)-Dissolved
Sulfur (S)-Dissolved
Barium (Ba)-Dissolved
Boron (B)-Dissolved
Copper (Cu)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Calcium (Ca)-Total
Magnesium (Mg)-Total
Silicon (Si)-Total

DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
DLA
MB-LOR
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Duplicate
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description
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Reference Information

DLA

DLDS

DLM

DTC

MB-LOR

MS-B

RRV

Detection Limit adjusted for required dilution

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Dissolved concentration exceeds total.  Results were confirmed by re-analysis.

Method Blank exceeds ALS DQO. Limits of Reporting have been adjusted for samples with positive hits below 5x blank level.

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Description Qualifier      

16-AUG-16 17:05 (MT)

L1802392 CONTD....

12PAGE of

BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

CARBONS-DOC-VA

CARBONS-TOC-VA

CR-CR3-DIS-CALC-ED

CR-CR3-TOT-CALC-ED

CR-CR6-ED

CR6-D-IC-ED

EC-PCT-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Dissolved organic carbon by combustion

Total organic carbon by combustion

Dissolved Trivalent Chromium in Water

Total Trivalent Chromium in Water

Chromium, Hexavalent (Cr +6)

Chromium, Dissolved Hexavalent (Cr +6)

Conductivity (Automated)

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)".

Chromium (III)-Dissolved is calculated as the difference between the dissolved chromium and the dissolved hexavalent chromium (Cr(VI)) results.

Chromium (III)-Total is calculated as the difference between the total chromium and the hexavalent chromium (Cr(VI)) results.

This analysis is carried out using procedures adapted from method 3500-Cr C in "Standard Methods for the Examination of Water and Wastewater" 
published by the American Public Health Association, and with procedures adapted from Method 1636 published by the United States Environmental 
Protection Agency (EPA).  The procedure involves analysis for chromium (VI) by ion chromatography using diphenylcarbazide in a sulphuric acid 
solution.
Results are based on an un-filtered, field-preserved sample.

This analysis is carried out using procedures adapted from method 3500-Cr C in "Standard Methods for the Examination of Water and Wastewater" 
published by the American Public Health Association, and with procedures adapted from Method 1636 published by the United States Environmental 
Protection Agency (EPA).  The procedure involves analysis for chromium (VI) by ion chromatography using diphenylcarbazide in a sulphuric acid 
solution.
Results are based on a field-filtered, field-preserved sample.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

ALS Test Code Test Description

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

CALCULATION

CALCULATION

APHA 3500-Cr C (Ion Chromatography)

APHA 3500-Cr C (Ion Chromatography)

APHA 2510 Auto. Conduc.

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2
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Reference Information 16-AUG-16 17:05 (MT)

L1802392 CONTD....

13PAGE of

MET-D-CCMS-VA

MET-DIS-LOW-ICP-VA

MET-T-CCMS-VA

MET-TOT-LOW-ICP-VA

NH3-F-VA

NH3-F-VA

NO2-L-IC-N-WR

NO3-L-IC-N-WR

P-T-PRES-COL-VA

PH-PCT-VA

PH-PCT-VA

S-DIS-ICP-VA

S-TOT-ICP-VA

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by ICPOES

Total Metals in Water by CRC ICPMS

Total Metals in Water by ICPOES

Ammonia in Water by Fluorescence

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Total P in Water by Colour

pH by Meter (Automated)

pH by Meter (Automated)

Dissolved Sulfur in Water by ICPOES

Total Sulfur in Water by ICPOES

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedure involves filtration (EPA Method 3005A) and analysis by inductively coupled plasma - 
optical emission spectrophotometry (EPA Method 6010B).

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven, or filtration (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA 
Method 6010B).

Method Limitation:  This method will not give total sulfur results for all samples.  Sulfide or other volatile forms of sulfur that may be present in 
submitted samples, is often lost during the sampling, preservation and analysis process.  The data reported as total and/or dissolved sulfur represents 
all non-volatile forms of sulfur present  in a particular sample.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 3005A/6010B

EPA 200.2/6020A (mod)

EPA 3005A/6010B

APHA 4500 NH3-NITROGEN (AMMONIA)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P Phosphorus

APHA 4500-H "pH Value"

APHA 4500-H pH Value

EPA SW-846 3005A/6010B

EPA SW-846 3005A/6010B

Version: FINAL REV. 2
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L1802392 CONTD....
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SO4-IC-N-WR Sulfate in Water by IC

States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven, or filtration (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA 
Method 6010B).

Method Limitation:  This method will not give total sulfur results for all samples.  Sulfide or other volatile forms of sulfur that may be present in 
submitted samples, is often lost during the sampling, preservation and analysis process.  The data reported as total and/or dissolved sulfur represents 
all non-volatile forms of sulfur present  in a particular sample.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water EPA 300.1 (mod)

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ED

WR

VA

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

ALS ENVIRONMENTAL - WHITEHORSE, YUKON, CANADA

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

1

Version: FINAL REV. 2
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 TEM Water Report
Page 1 of 3

7/28/2016

Contact:
Company:

Address:

REFERENCE DATA

Project / Location:
PO Number:

ALS Work Order:
TEM Water Narrative: Analysis performed on FEI Tecnai TEM with integrated EDXA capabilities. Morph-

ology, EDXA, and SAED measurements used to determine fiber species. Rep-
resentative EDXA spectra of each asbestos type detected included. Compliance
samples must be received and filtered within 48 hours of collection.  Collection is
performed outside ALS and is the responsibility of the client. Samples disposed
after 60 days. TEM grids archived 3 years. Results apply only to portions analyzed. 

TEM Water Methods: "EPA 100.2" refers to drinking water samples filtered on 47mm, 0.22µm pore MCE
filters. "EPA 100.1" refers to drinking water samples filtered on 47mm, 0.1µm pore
Polycarbonate filters. No standard method for asbestos in nonpotable water exists. 
All TEM waters (potable and nonpotable) analyzed at >10,000x magnification for
asbestos fibers >10µm long. Whenever possible, sufficient volume is analyzed to
yield an AS of <0.20 MFL based on the detection of 1 confirmed asbestos fiber in
the total area analyzed. However, the volume analyzed is dependent upon a filter 
loading of <25% particulate. Samples containing excessive suspended solids may
not reach the recommended AS of <0.20 MFL. In any case, a minimum of 4 and a
maximum of 10 openings are analyzed regardless of the AS reached or asbestos
concentration detected. ALS will report results directly to state of origin only when; 

   a) the Chain of Custody clearly states "drinking water for state compliance", 
   b) the appropriate state drinking water form is submitted with the samples, 
   c) the state form is completely filled out by the client prior to submittal, and
   d) the address to which the form is to be sent is provided.

NOTES: NA=Not Applicable, ND=None Detected, AS=Analytical Sensitivity, MFL=Millions of

Fibers per Liter. 
 †

Act-Tremolite concentrations include Actinolite as well as the Libby

Amphiboles; Tremolite, Winchite, & Richterite. 

OH Lab ID: #4077, Ohio Analysts; P. Johnson #2268, A. Sohn #3431

PA Lab ID: #68-01320, Cert. #003

NELAC accredited through New York ELAP, LAB #11371

TEM ANALYSIS DATA

EDXA Resolution (eV): <175 Calibration Constant (µm/cm): 0.74
Accelerating Voltage (keV): 100 Camera Constant (mm-Å): 129.25

Prep Start Date: 7/27/2016 Analysis Start Date: 7/28/2016

Pamela Johnson Shawn Smythe
ALS TEM Analyst ALS Project Manager

Pamela Johnson Shawn Smythe

This report shall not be reproduced except in full without written approval of ALS.
ALS

4388 Glendale-Milford Road   Cincinnati, Ohio  45242
Phone (513) 733-5336   Fax (513) 733-5347   www.alsglobal.com



 TEM Water Report
Page 2 of 3

7/28/2016

IDENTIFICATION

Client Sample ID: L1802392-1 E3 L1802392-2 R3

ALS Sample ID: 1607739-01 1607739-02

Method: EPA 100.2 EPA 100.2

Date of Collection: 7/20/2016 7/19/2016
Time of Collection: 10:00 10:00

FILTRATION & ANALYSIS

Date of Filtration: 7/26/2016 7/26/2016
Time of Filtration: 16:35 16:35

Volume Filtered (L): 0.005 0.001

Openings Analyzed: 4 10

Avg. Opening Area (mm2): 0.011 0.011

AS (MFL): 4.89 9.77

ASBESTOS COUNT

Chrysotile: 9 0

Amosite: 0 0

Crocidolite: 0 0

Act-Tremolite†: 0 0

Anthophyllite: 0 0

Total Asbestos: 9 0

ASBESTOS CONCENTRATION (MFL)

Chrysotile: 43.98 <AS

Amosite: <AS <AS

Crocidolite: <AS <AS

Act-Tremolite†: <AS <AS

Anthophyllite: <AS <AS

Total Asbestos: 43.98 <AS

NOTES

The extremely high concentration of suspended solids in sample L1802392-2 R3 prohibited filtration of 
sufficient volume to reach the recommended AS of <0.20 MFL.

EDXA SPECTRA

NOTE: Spurious peaks may originate from low background sample holder, column pole pieces, TEM grids, prep solutions or matrix materials.

ALS
4388 Glendale-Milford Road   Cincinnati, Ohio  45242

Phone (513) 733-5336   Fax (513) 733-5347   www.alsglobal.com



 TEM Water Report
Page 3 of 3

7/28/2016

PHOTOMICROGRAPHS

Collected using Gatan Digital Micrograph.

ALS
4388 Glendale-Milford Road   Cincinnati, Ohio  45242

Phone (513) 733-5336   Fax (513) 733-5347   www.alsglobal.com



29-Jul-2016

ALS Environmental
Brent Mack

Dear Brent,

Re: L1802392 Work Order: 1607739

Fax:
Tel: (604) 253-4188

8081 Lougheed HWY

Burnaby, BC  V5A1W9
Suite 100

ALS Environmental received 11 samples on 26-Jul-2016 10:00 AM for the analyses presented in the 
following report.

Project Manager
Shawn Smythe

 Shawn Smythe
Electronically approved by: Rob Nieman

The analytical data provided relates directly to the samples received by ALS Environmental and for only 
the analyses requested. 

QC sample results for this data met laboratory specifications.  Any exceptions are noted in the Case 
Narrative, or noted with qualifiers in the report or QC batch information.   Should this laboratory report 
need to be reproduced, it should be reproduced in full unless written approval has been obtained from 
ALS Laboratory Group. Samples will be disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 17.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

ADDRESS 4388 Glendale Milford Rd  Cincinnati, Ohio 45242- | PHONE (513) 733-5336 | FAX (513) 733-5347
ALS GROUP USA, CORP.  Part of the ALS Group  An ALS Limited Company



Date: 29-Jul-16ALS Environmental

Project: L1802392
Client: ALS Environmental

Work Order: 1607739
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
1607739-01 L1802392-1 Water 7/20/2016 7/26/2016 10:00
1607739-02 L1802392-2 Water 7/19/2016 7/26/2016 10:00
1607739-02 L1802392-2 Water 7/19/2016 7/26/2016 10:00
1607739-03 L1802392-3 Water 7/20/2016 7/26/2016 10:00
1607739-04 L1802392-4 Water 7/20/2016 7/26/2016 10:00
1607739-05 L1802392-5 Water 7/20/2016 7/26/2016 10:00
1607739-06 L1802392-6 Water 7/20/2016 7/26/2016 10:00
1607739-07 L1802392-7 Water 7/20/2016 7/26/2016 10:00
1607739-08 L1802392-8 Water 7/20/2016 7/26/2016 10:00
1607739-09 L1802392-9 Water 7/20/2016 7/26/2016 10:00
1607739-10 L1802392-10 Water 7/20/2016 7/26/2016 10:00
1607739-11 L1802392-11 Water 7/20/2016 7/26/2016 10:00

SS Page 1 of  1



Date: 29-Jul-16ALS Environmental

Project: L1802392
Client: ALS Environmental

Work Order: 1607739
Case Narrative

The analytical data provided relates directly to the samples received by ALS Laboratory Group and 
for only the analyses requested. 

Results relate only to the items tested and are not blank corrected unless indicated.

QC sample results for this data met laboratory specifications.  Any exceptions are noted in the 
Case Narrative, or noted with qualifiers in the report or QC batch information.   Should this 
laboratory report need to be reproduced, it should be reproduced in full unless written approval 
has been obtained from ALS Laboratory Group. Samples will be disposed in 30 days unless 
storage arrangements are made.
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Project: L1802392
Sample ID: L1802392-1
Collection Date: 7/20/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607739

Dilution
 Factor

Lab ID: 1607739-01

ALS Environmental Date: 29-Jul-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/27/20162.0 mg/L 17.9

AR Page 1 of  11

Note:



Project: L1802392
Sample ID: L1802392-2
Collection Date: 7/19/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607739

Dilution
 Factor

Lab ID: 1607739-02

ALS Environmental Date: 29-Jul-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/27/20162.0 mg/L 1140

AR Page 2 of  11

Note:



Project: L1802392
Sample ID: L1802392-3
Collection Date: 7/20/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607739

Dilution
 Factor

Lab ID: 1607739-03

ALS Environmental Date: 29-Jul-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/27/20162.0 mg/L 178

AR Page 3 of  11

Note:



Project: L1802392
Sample ID: L1802392-4
Collection Date: 7/20/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607739

Dilution
 Factor

Lab ID: 1607739-04

ALS Environmental Date: 29-Jul-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/27/20162.0 mg/L 14.8

AR Page 4 of  11

Note:



Project: L1802392
Sample ID: L1802392-5
Collection Date: 7/20/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607739

Dilution
 Factor

Lab ID: 1607739-05

ALS Environmental Date: 29-Jul-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/27/20162.0 mg/L 1ND

AR Page 5 of  11

Note:



Project: L1802392
Sample ID: L1802392-6
Collection Date: 7/20/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607739

Dilution
 Factor

Lab ID: 1607739-06

ALS Environmental Date: 29-Jul-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/27/20162.0 mg/L 1ND

AR Page 6 of  11

Note:



Project: L1802392
Sample ID: L1802392-7
Collection Date: 7/20/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607739

Dilution
 Factor

Lab ID: 1607739-07

ALS Environmental Date: 29-Jul-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/27/20162.0 mg/L 1ND

AR Page 7 of  11

Note:



Project: L1802392
Sample ID: L1802392-8
Collection Date: 7/20/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607739

Dilution
 Factor

Lab ID: 1607739-08

ALS Environmental Date: 29-Jul-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/27/20162.0 mg/L 1ND

AR Page 8 of  11

Note:



Project: L1802392
Sample ID: L1802392-9
Collection Date: 7/20/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607739

Dilution
 Factor

Lab ID: 1607739-09

ALS Environmental Date: 29-Jul-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/27/20162.0 mg/L 1ND

AR Page 9 of  11

Note:



Project: L1802392
Sample ID: L1802392-10
Collection Date: 7/20/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607739

Dilution
 Factor

Lab ID: 1607739-10

ALS Environmental Date: 29-Jul-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/27/20162.0 mg/L 12.2
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Project: L1802392
Sample ID: L1802392-11
Collection Date: 7/20/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607739

Dilution
 Factor

Lab ID: 1607739-11

ALS Environmental Date: 29-Jul-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/27/20162.0 mg/L 1ND

AR Page 11 of  11

Note:



Date: 29-Jul-16ALS Environmental

Project: L1802392

Client: ALS Environmental
Work Order: 1607739

QC BATCH REPORT

Batch ID: R131436 Instrument ID: WETCHEM Method: SM2540 D

Qual
RPD 
Limit

Analysis Date: 7/27/2016
Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 1327526

MBLK

Run ID: WETCHEM_160727A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MB-R131436-R131436

Total suspended solids 2.0ND

Qual
RPD 
Limit

Analysis Date: 7/27/2016
Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: SeqNo: 1327527

LCS

Run ID: WETCHEM_160727A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R131436-R131436

001000Total suspended solids 102  70-1302.01020

Qual
RPD 
Limit

Analysis Date: 7/27/2016
Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: L1802392-10 SeqNo: 1327538

DUP

Run ID: WETCHEM_160727A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 1607739-10A Dup

2.2400Total suspended solids 02.0 0ND

Qual
RPD 
Limit

Analysis Date: 7/27/2016
Prep Date:

Analyte Result %REC %RPD

Units: mg/L

PQL

Client ID: L1802392-11 SeqNo: 1327540

DUP

Run ID: WETCHEM_160727A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 1607739-11A Dup

1.3800Total suspended solids 02.0 0ND

The following samples were analyzed in this batch: 1607739-01B 1607739-02B 1607739-03A
1607739-04A 1607739-05A 1607739-06A
1607739-07A 1607739-08A 1607739-09A
1607739-10A 1607739-11A

QC Page: 1 of  1
Note:   See Qualifiers Page for a list of Qualifiers and their explanation.



ALS Environmental Date: 29-Jul-16

QUALIFIERS, 
ACRONYMS, UNITSProject: L1802392

Client: ALS Environmental

WorkOrder: 1607739

Units Reported             Description 

Qualifier             Description

Acronym             Description 

%
mg/L

Value exceeds Regulatory Limit*
Not accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
Analyte detected below quantitation limitJ
Not offered for accreditationn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU

Method DuplicateDUP
EPA MethodE
Laboratory Control SampleLCS
Laboratory Control Sample DuplicateLCSD
Method BlankMBLK
Method Detection LimitMDL
Method Quantitation LimitMQL
Matrix SpikeMS
Matrix Spike DuplicateMSD
Post Digestion SpikePDS
Practical Quantitaion LimitPQL
Sample Detection LimitSDL
SW-846 MethodSW

QF Page 1 of 1



ALS Environmental

Sample Receipt Checklist

Client Name: ALS-VANCOUVER

Work Order: 1607739

Date/Time Received: 26-Jul-16 10:00

Received by: CEG

Checklist completed by:
eSignature Date

Reviewed by:
DateeSignature

Matrices:
Carrier name: FedEx

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s):

Login Notes: Samples not relinquished.

Cooler(s)/Kit(s):

27-Jul-16 27-Jul-16 Shawn Smythe  Shawn Smythe

pH adjusted? Yes No N/A
pH adjusted by:  

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1





[This report shall not be reproduced except in full without the written authority of the Laboratory.]

26-JUL-16

Lab Work Order #: L1803696

Date Received:HEMMERA ENVIROCHEM INC.

230 - 2237 2nd Avenue
Whitehorse  YK  Y1A 0K7

ATTN: Natasha Sandys
FINAL REV. 2
17-AUG-16 15:54 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Brent Mack, B.Sc.
Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 867-456-4865

17-AUG-2016  This version of the report includes speciated chromium data for samples 1, 
10, 12, 14, 16, 22, 23, 24, 25, and 26.

Comments: 

1343-005.17Job Reference: 
NOT SUBMITTEDProject P.O. #: 

1, 2, 3C of C Numbers:
Legal Site Desc: 



17-AUG-16 15:54 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1803696 CONTD....

2PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

23

WATER

Water Water Water Water Water
22-JUL-16 24-JUL-16 22-JUL-16 24-JUL-16

E1 E1 E1 (H) E1 (H) TRAVEL BLANK

L1803696-1 L1803696-2 L1803696-3 L1803696-4 L1803696-5

10:10 11:50 10:45 11:10

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Ammonia, Total (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

549 546 <2.0

289 289 <0.50

8.16 7.93 5.42

0.0179 0.0150 0.0150

0.116 0.120 <0.0050

0.0018 0.0041 <0.0010

0.0031 0.0044 <0.0020

158 159 <0.30

14.4 14.5

0.0761 0.0530 <0.0030

0.00034 0.00031 <0.00010

0.00094 0.00080 <0.00010

0.0592 0.0587 <0.000050

<0.000020 <0.000020 <0.000020

<0.000050 <0.000050 <0.000050

0.010 <0.010 <0.010

0.0000450 0.0000437 <0.0000050

63.7 64.6 <0.050

0.00117 0.00049 <0.00010

0.00041 0.00043 <0.00010

0.00295 0.00295 <0.00050

0.255 0.228 <0.010

0.000131 0.000118 <0.000050

0.0028 0.0026 <0.0010

30.5 30.6 <0.10

0.109 0.151 <0.00010

0.0000057 <0.0000050 <0.0000050

0.00135 0.00133 <0.000050

0.00627 0.00407 <0.00050

<0.050 <0.050 <0.050

0.62 0.60 <0.10

0.00169 0.00170 <0.000050

4.11 4.18 <0.050

<0.000010 <0.000010 <0.000010

2.83 2.73 <0.050

0.291 0.295 <0.00020

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

RRV



17-AUG-16 15:54 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1803696 CONTD....

3PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

23

WATER

Water Water Water Water Water
21-JUL-16 24-JUL-16 21-JUL-16 24-JUL-16 22-JUL-16

E2 E2 E4 E4 E7

L1803696-6 L1803696-7 L1803696-8 L1803696-9 L1803696-10

17:15 12:10 15:15 12:40 15:15

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Ammonia, Total (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

604 630

389 429 413

8.12 8.08

0.0159 0.0110 0.0336

0.112 0.108

<0.0010 <0.0010

0.0038 0.0041 0.0564

184 193

13.4 12.5 13.7

0.0313 0.0459 2.71

0.00042 0.00048 0.00057

0.00119 0.00120 0.00442

0.0541 0.0523 0.127

<0.000020 <0.000020 0.000096

<0.000050 <0.000050 <0.000050

0.031 0.045 0.034

0.0000497 0.0000419 0.000178

77.5 78.0 74.5

0.00056 0.00066 0.00779

0.00054 0.00051 0.00315

0.00360 0.00213 0.00960

0.247 0.285 4.79

0.000071 0.000085 0.00319

0.0067 0.0094 0.0097

47.8 54.0 51.4

0.0996 0.100 0.367

<0.0000050 <0.0000050 0.0000123

0.00170 0.00169 0.00164

0.0135 0.0146 0.0220

<0.050 <0.050 0.136

0.85 0.92 1.49

0.00162 0.00134 0.00135

4.46 4.54 8.67

<0.000010 <0.000010 0.000065

3.50 4.31 4.06

0.412 0.451 0.416

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1803696 CONTD....

4PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

23

WATER

Water Water Water Water Water
24-JUL-16 22-JUL-16 24-JUL-16 21-JUL-16 24-JUL-16

E7 E8 E8 R4 R4

L1803696-11 L1803696-12 L1803696-13 L1803696-14 L1803696-15

13:10 17:10 13:00 13:45 12:45

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Ammonia, Total (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

624 162 535

80.0 395

8.09 7.78 8.17

0.0172 0.0229

0.139 0.0982 0.160

<0.0010 <0.0010 <0.0010

0.0379 0.0256

187 26.4 137

15.3 11.8

2.58 1.55

0.00022 0.00047

0.00203 0.00410

0.0804 0.116

0.000097 0.000054

<0.000050 0.000053

<0.010 <0.010

0.0000814 0.000190

21.4 83.2

0.00495 0.00398

0.00190 0.00204

0.0104 0.00625

3.47 2.64

0.00148 0.00135

0.0039 0.0047

7.42 41.1

0.0989 0.228

<0.000025 <0.000025

0.000459 0.00147

0.00679 0.0238

0.069 0.068

1.07 0.78

0.000231 0.00180

8.72 7.45

0.000031 0.000058

2.99 5.03

0.115 0.451

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLM DLM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1803696 CONTD....

5PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

23

WATER

Water Water Water Water Water
22-JUL-16 24-JUL-16 22-JUL-16 24-JUL-16 22-JUL-16

R6 R6 GWCC-5 GWCC-5 DUP2

L1803696-16 L1803696-17 L1803696-18 L1803696-19 L1803696-20

18:20 13:30 08:30 12:00 08:30

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Ammonia, Total (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

152 962

74.7 562 556

7.74 7.98

0.0174 <0.0050 <0.0050

0.0967 0.0053

<0.0010 <0.0010

0.0383 <0.0020 <0.0020

23.2 310

15.1 7.16 7.10

2.54 0.0046 <0.0030

0.00018 0.00076 0.00076

0.00201 0.00082 0.00076

0.0774 0.0516 0.0533

0.000100 <0.000020 <0.000020

<0.000050 <0.000050 <0.000050

<0.010 0.031 0.032

0.0000799 0.000107 0.000110

20.9 126 127

0.00505 0.00068 0.00070

0.00196 <0.00010 <0.00010

0.00748 0.00086 0.00088

3.78 0.053 0.052

0.00166 <0.000050 <0.000050

0.0041 0.0097 0.0097

6.97 58.0 58.3

0.101 0.00346 0.00341

<0.000025 <0.0000050 <0.0000050

0.000450 0.00192 0.00192

0.00649 0.0191 0.0195

0.088 <0.050 <0.050

1.04 0.77 0.77

0.000253 0.00742 0.00738

8.72 4.45 4.47

0.000035 <0.000010 <0.000010

2.77 3.94 3.99

0.114 0.717 0.703

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLM
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1803696 CONTD....

6PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

23

WATER

Water Water Water Water Water
24-JUL-16 23-JUL-16 23-JUL-16 23-JUL-16 23-JUL-16

DUP2 R1 R2 R8 R9

L1803696-21 L1803696-22 L1803696-23 L1803696-24 L1803696-25

12:00 14:05 15:55 17:15 18:15

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Ammonia, Total (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

963 422 416 280 240

219 225 134 125

7.99 7.87 7.99 7.74 7.52

0.0610 0.0352 0.0072 0.114

<0.0050 0.258 0.0475 <0.0050 0.212

<0.0010 <0.0010 <0.0010 <0.0010 <0.0010

0.338 0.0730 0.0074 0.373

310 117 104 80.6 60.4

18.3 18.9 18.8 34.3

5.07 4.60 0.191 8.54

0.00069 0.00053 0.00109 0.00058

0.00547 0.00415 0.00063 0.00662

0.162 0.170 0.0582 0.283

0.000167 0.000152 <0.000020 0.000280

0.000074 0.000051 <0.000050 0.000097

<0.010 <0.010 <0.010 <0.010

0.000403 0.000118 0.0000438 0.000342

56.0 40.2 32.3 37.6

0.0139 0.0110 0.00155 0.0194

0.00483 0.00339 0.00020 0.00735

0.0161 0.00914 0.00365 0.0247

9.02 7.13 0.334 14.1

0.00657 0.00305 0.000151 0.00593

0.0055 0.0069 <0.0010 0.0069

21.7 29.7 12.2 14.8

0.363 0.235 0.0182 0.480

0.000155 <0.000025 0.0000078 <0.000050

0.00198 0.000670 0.00106 0.00126

0.0184 0.0109 0.00437 0.0216

0.232 0.165 <0.050 0.436

1.14 0.87 <0.10 0.92

0.00204 0.000553 0.000800 0.00119

11.6 12.4 5.89 17.8

0.000171 0.000045 0.000012 0.000129

2.28 2.52 4.19 2.18

0.235 0.213 0.125 0.144

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLM DLM
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WATER

Water
24-JUL-16

SL

L1803696-26

08:50

Conductivity (uS/cm)

Hardness (as CaCO3) (mg/L)

pH (pH)

Ammonia, Total (as N) (mg/L)

Nitrate (as N) (mg/L)

Nitrite (as N) (mg/L)

Phosphorus (P)-Total (mg/L)

Sulfate (SO4) (mg/L)

Dissolved Organic Carbon (mg/L)

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L)

Iron (Fe)-Total (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Mercury (Hg)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Phosphorus (P)-Total (mg/L)

Potassium (K)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

1600

1020

8.37

<0.0050

<0.010

<0.0020

0.0023

735

8.56

0.0439

0.00284

0.0151

0.0289

<0.000020

<0.000050

0.044

0.0000270

227

0.00221

0.00019

0.00120

0.084

0.000053

0.0104

108

0.00465

<0.0000050

0.00202

0.0195

<0.050

1.47

0.0160

3.72

<0.000010

2.65

0.988

Physical Tests

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Total Metals

DLDS

DLDS
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WATER

Water Water Water Water Water
22-JUL-16 24-JUL-16 22-JUL-16 24-JUL-16

E1 E1 E1 (H) E1 (H) TRAVEL BLANK

L1803696-1 L1803696-2 L1803696-3 L1803696-4 L1803696-5

10:10 11:50 10:45 11:10

Sulfur (S)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Zirconium (Zr)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

53.9 54.6 <0.50

0.000013 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010

0.00215 0.00160 <0.00030

0.00192 0.00198 <0.000010

0.00074 0.00070 <0.00050

<0.0030 <0.0030 <0.0030

0.00077 0.00079 <0.00030

FIELD FIELD

FIELD FIELD

0.0319 0.0385

0.00028 0.00029

0.00080 0.00075

0.0586 0.0587

<0.000020 <0.000020

<0.000050 <0.000050

<0.010 <0.010

0.0000319 0.0000322

63.4 64.0

0.00036 0.00035

0.00031 0.00040

0.00265 0.00272

0.137 0.169

0.000051 0.000063

0.0026 0.0029

31.7 31.5

0.0904 0.149

<0.0000050 <0.0000050

0.00110 0.00111

0.00472 0.00393

<0.050 <0.050

0.58 0.59

0.00187 0.00176

4.03 4.14

<0.000010 <0.000010

2.82 2.76

0.287 0.288

Total Metals

Dissolved Metals
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WATER

Water Water Water Water Water
21-JUL-16 24-JUL-16 21-JUL-16 24-JUL-16 22-JUL-16

E2 E2 E4 E4 E7

L1803696-6 L1803696-7 L1803696-8 L1803696-9 L1803696-10

17:15 12:10 15:15 12:40 15:15

Sulfur (S)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Zirconium (Zr)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

81.0 85.3 77.8

0.000024 0.000018 0.000048

<0.00010 <0.00010 <0.00010

0.00063 0.00147 0.0770

0.00211 0.00229 0.00246

<0.00050 0.00051 0.00828

<0.0030 <0.0030 0.0322

0.00063 0.00073 0.00088

FIELD FIELD FIELD

FIELD FIELD FIELD

0.0248 0.0168 0.0268

0.00038 0.00047 0.00038

0.00100 0.00110 0.00099

0.0538 0.0526 0.0638

<0.000020 <0.000020 <0.000020

<0.000050 <0.000050 <0.000050

0.028 0.043 0.034

0.0000506 0.0000353 0.0000382

75.7 78.7 76.1

0.00040 0.00047 0.00049

0.00052 0.00047 0.00063

0.00221 0.00193 0.00222

0.188 0.185 0.182

<0.000050 <0.000050 0.000079

0.0067 0.0094 0.0082

48.5 56.4 54.1

0.0915 0.0942 0.203

<0.0000050 <0.0000050 <0.0000050

0.00143 0.00148 0.00132

0.0124 0.0142 0.0104

<0.050 <0.050 <0.050

0.80 0.92 0.95

0.00157 0.00137 0.00114

4.32 4.53 4.62

<0.000010 <0.000010 <0.000010

3.52 4.29 3.93

0.398 0.450 0.411

Total Metals

Dissolved Metals
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WATER

Water Water Water Water Water
24-JUL-16 22-JUL-16 24-JUL-16 21-JUL-16 24-JUL-16

E7 E8 E8 R4 R4

L1803696-11 L1803696-12 L1803696-13 L1803696-14 L1803696-15

13:10 17:10 13:00 13:45 12:45

Sulfur (S)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Zirconium (Zr)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

9.60 65.5

0.000028 0.000030

<0.00010 <0.00010

0.0890 0.0374

0.000827 0.00466

0.00767 0.00508

0.0186 0.0130

0.00071 0.00095

FIELD FIELD

FIELD FIELD

0.0995 0.0146

0.00011 0.00035

0.00063 0.00234

0.0369 0.0694

0.000021 <0.000020

<0.000050 <0.000050

<0.010 <0.010

0.0000083 0.0000511

20.9 85.3

0.00037 0.00030

0.00028 0.00089

0.00274 0.00175

0.279 0.162

0.000063 <0.000050

0.0023 0.0038

6.77 44.1

0.0238 0.150

<0.0000050 <0.0000050

0.000342 0.00121

0.00225 0.0156

<0.050 <0.050

0.79 0.59

0.000173 0.00185

5.23 5.23

<0.000010 <0.000010

2.79 5.17

0.108 0.460

Total Metals

Dissolved Metals



17-AUG-16 15:54 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1803696 CONTD....

11PAGE of

* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

23

WATER

Water Water Water Water Water
22-JUL-16 24-JUL-16 22-JUL-16 24-JUL-16 22-JUL-16

R6 R6 GWCC-5 GWCC-5 DUP2

L1803696-16 L1803696-17 L1803696-18 L1803696-19 L1803696-20

18:20 13:30 08:30 12:00 08:30

Sulfur (S)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Zirconium (Zr)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

8.85 111 111

0.000028 0.000016 0.000015

<0.00010 <0.00010 <0.00010

0.0870 <0.00030 <0.00030

0.000854 0.00247 0.00239

0.00782 <0.00050 <0.00050

0.0153 <0.0030 <0.0030

0.00073 <0.00030 <0.00030

FIELD FIELD FIELD

FIELD FIELD FIELD

0.112 0.0015 0.0019

0.00011 0.00076 0.00074

0.00071 0.00069 0.00072

0.0389 0.0536 0.0561

0.000024 <0.000020 <0.000020

<0.000050 <0.000050 <0.000050

<0.010 0.030 0.030

0.0000170 0.000109 0.000115

19.9 126 124

0.00040 0.00062 0.00064

0.00031 <0.00010 <0.00010

0.00305 0.00078 0.00079

0.271 0.038 0.039

0.000065 <0.000050 <0.000050

0.0023 0.0096 0.0098

6.11 59.9 59.7

0.0248 0.00316 0.00312

<0.0000050 <0.0000050 <0.0000050

0.000316 0.00167 0.00168

0.00239 0.0193 0.0194

<0.050 <0.050 <0.050

0.77 0.79 0.75

0.000182 0.00769 0.00731

5.15 4.52 4.40

<0.000010 <0.000010 <0.000010

2.97 4.02 4.05

0.106 0.697 0.699

Total Metals

Dissolved Metals
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WATER

Water Water Water Water Water
24-JUL-16 23-JUL-16 23-JUL-16 23-JUL-16 23-JUL-16

DUP2 R1 R2 R8 R9

L1803696-21 L1803696-22 L1803696-23 L1803696-24 L1803696-25

12:00 14:05 15:55 17:15 18:15

Sulfur (S)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Zirconium (Zr)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

39.5 35.1 26.8 20.9

0.000076 0.000044 <0.000010 0.000062

<0.00010 <0.00010 <0.00010 0.00011

0.115 0.111 0.00454 0.244

0.00157 0.00243 0.000086 0.00104

0.0145 0.0141 0.00103 0.0274

0.0413 0.0201 0.0041 0.0476

0.00134 0.00099 0.00067 0.00209

FIELD FIELD FIELD FIELD

FIELD FIELD FIELD FIELD

0.0749 0.0941 0.0456 0.198

0.00026 0.00034 0.00105 0.00023

0.00067 0.00095 0.00043 0.00136

0.0509 0.0630 0.0499 0.0879

<0.000020 0.000020 <0.000020 0.000034

<0.000050 <0.000050 <0.000050 <0.000050

<0.010 <0.010 <0.010 <0.010

0.0000465 0.0000131 0.0000318 0.0000361

55.1 39.9 33.1 32.2

0.00053 0.00103 0.00107 0.00145

0.00038 0.00036 <0.00010 0.00082

0.00322 0.00219 0.00236 0.00521

0.292 0.503 0.083 0.985

0.000100 0.000076 <0.000050 0.000132

0.0018 0.0035 <0.0010 <0.0010

19.8 30.4 12.4 10.8

0.0984 0.0971 0.00821 0.209

0.0000070 <0.0000050 <0.0000050 0.0000076

0.000831 0.000436 0.000680 0.000676

0.00328 0.00340 0.00354 0.00426

<0.050 <0.050 <0.050 <0.050

0.45 0.51 <0.10 0.29

0.00160 0.000378 0.000790 0.000811

4.50 5.78 5.93 5.05

<0.000010 <0.000010 <0.000010 <0.000010

1.98 2.30 3.79 1.70

0.216 0.191 0.128 0.109

Total Metals

Dissolved Metals
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

23

WATER

Water
24-JUL-16

SL

L1803696-26

08:50

Sulfur (S)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Zirconium (Zr)-Total (mg/L)

Dissolved Mercury Filtration Location

Dissolved Metals Filtration Location

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Mercury (Hg)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Phosphorus (P)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

256

0.000016

<0.00010

0.00103

0.00339

<0.00050

<0.0030

<0.00030

FIELD

FIELD

0.0018

0.00281

0.0144

0.0279

<0.000020

<0.000050

0.041

0.0000139

230

0.00104

<0.00010

0.00095

<0.010

<0.000050

0.0102

109

0.00165

<0.0000050

0.00170

0.0170

<0.050

1.44

0.0156

3.47

<0.000010

2.52

0.907

Total Metals

Dissolved Metals
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Version: FINAL REV. 2
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WATER

Water Water Water Water Water
22-JUL-16 24-JUL-16 22-JUL-16 24-JUL-16

E1 E1 E1 (H) E1 (H) TRAVEL BLANK

L1803696-1 L1803696-2 L1803696-3 L1803696-4 L1803696-5

10:10 11:50 10:45 11:10

Sulfur (S)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Chromium (III)-Dissolved (mg/L)

Chromium (III)-Total (mg/L)

Hexavalent Chromium (mg/L)

Hexavalent Chromium-Dissolved (mg/L)

52.1 51.9

<0.000010 <0.000010

<0.00010 <0.00010

0.00062 0.00084

0.00180 0.00185

<0.00050 <0.00050

0.0018 0.0013

0.00068 0.00071

0.00117

<0.0010

Dissolved Metals

Speciated Metals
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WATER

Water Water Water Water Water
21-JUL-16 24-JUL-16 21-JUL-16 24-JUL-16 22-JUL-16

E2 E2 E4 E4 E7

L1803696-6 L1803696-7 L1803696-8 L1803696-9 L1803696-10

17:15 12:10 15:15 12:40 15:15

Sulfur (S)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Chromium (III)-Dissolved (mg/L)

Chromium (III)-Total (mg/L)

Hexavalent Chromium (mg/L)

Hexavalent Chromium-Dissolved (mg/L)

76.0 82.3 79.0

0.000023 0.000020 <0.000010

<0.00010 <0.00010 <0.00010

0.00049 0.00045 0.00069

0.00191 0.00215 0.00220

<0.00050 <0.00050 <0.00050

0.0031 0.0030 0.0078

0.00059 0.00071 0.00085

0.00779

<0.0010

Dissolved Metals

Speciated Metals
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

23

WATER

Water Water Water Water Water
24-JUL-16 22-JUL-16 24-JUL-16 21-JUL-16 24-JUL-16

E7 E8 E8 R4 R4

L1803696-11 L1803696-12 L1803696-13 L1803696-14 L1803696-15

13:10 17:10 13:00 13:45 12:45

Sulfur (S)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Chromium (III)-Dissolved (mg/L)

Chromium (III)-Total (mg/L)

Hexavalent Chromium (mg/L)

Hexavalent Chromium-Dissolved (mg/L)

9.61 64.9

<0.000010 <0.000010

<0.00010 <0.00010

0.00147 0.00036

0.000611 0.00442

0.00103 <0.00050

0.0016 0.0019

0.00073 0.00087

0.00495 0.00398

<0.0010 <0.0010

Dissolved Metals

Speciated Metals
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23

WATER

Water Water Water Water Water
22-JUL-16 24-JUL-16 22-JUL-16 24-JUL-16 22-JUL-16

R6 R6 GWCC-5 GWCC-5 DUP2

L1803696-16 L1803696-17 L1803696-18 L1803696-19 L1803696-20

18:20 13:30 08:30 12:00 08:30

Sulfur (S)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Chromium (III)-Dissolved (mg/L)

Chromium (III)-Total (mg/L)

Hexavalent Chromium (mg/L)

Hexavalent Chromium-Dissolved (mg/L)

8.67 105 104

<0.000010 0.000016 0.000015

<0.00010 <0.00010 <0.00010

0.00148 <0.00030 <0.00030

0.000574 0.00230 0.00228

0.00108 <0.00050 <0.00050

0.0030 <0.0010 <0.0010

0.00076 <0.00030 <0.00030

0.00505

<0.0010

Dissolved Metals

Speciated Metals
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Client ID
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.

Version: FINAL REV. 2

23

WATER

Water Water Water Water Water
24-JUL-16 23-JUL-16 23-JUL-16 23-JUL-16 23-JUL-16

DUP2 R1 R2 R8 R9

L1803696-21 L1803696-22 L1803696-23 L1803696-24 L1803696-25

12:00 14:05 15:55 17:15 18:15

Sulfur (S)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Chromium (III)-Dissolved (mg/L)

Chromium (III)-Total (mg/L)

Hexavalent Chromium (mg/L)

Hexavalent Chromium-Dissolved (mg/L)

39.4 34.5 27.3 20.1

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

0.00160 0.00198 0.00079 0.00395

0.00109 0.00193 0.000061 0.000448

<0.00050 0.00117 <0.00050 0.00154

0.0018 0.0015 0.0019 0.0022

0.00120 0.00098 0.00067 0.00162

<0.00042 0.00107 0.00045

0.0139 0.00993 0.00155 0.0183

<0.0010 0.0011 <0.0010 0.0011

0.0010 <0.0010 0.0010

Dissolved Metals

Speciated Metals
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* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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23

WATER

Water
24-JUL-16

SL

L1803696-26

08:50

Sulfur (S)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

Zirconium (Zr)-Dissolved (mg/L)

Chromium (III)-Dissolved (mg/L)

Chromium (III)-Total (mg/L)

Hexavalent Chromium (mg/L)

Hexavalent Chromium-Dissolved (mg/L)

245

0.000015

<0.00010

<0.00030

0.00313

<0.00050

<0.0010

<0.00030

<0.00042

<0.00076

0.0018

0.0016

Dissolved Metals

Speciated Metals



Reference Information

DLDS

DLM

MS-B

RRV

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).

Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Reported Result Verified By Repeat Analysis

Qualifiers for Individual Parameters Listed:

Description Qualifier      

17-AUG-16 15:54 (MT)

L1803696 CONTD....
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ALS Test Code Test Description Method Reference** Matrix 

Test Method References:            

Version: FINAL REV. 2

Applies to Sample Number(s)Parameter Qualifier

L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -14, -18, -20, -26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -24, -25, -26, -3, -5, -6, -8
L1803696-1, -10, -12, -14, -16, -24, -25, -26, -3, -5, -6, -8
L1803696-1, -10, -12, -14, -16, -24, -25, -26, -3, -5, -6, -8
L1803696-1, -10, -12, -14, -16, -24, -25, -26, -3, -5, -6, -8
L1803696-12, -16, -22, -23, -24, -25
L1803696-18, -20, -22, -23
L1803696-18, -20, -22, -23
L1803696-18, -20, -22, -23
L1803696-18, -20, -22, -23
L1803696-18, -20, -22, -23
L1803696-18, -20, -22, -23
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -18, -20, -22, -23, -24, -25,
-26, -3, -6, -8
L1803696-1, -10, -12, -14, -16, -24, -25, -26, -3, -5, -6, -8
L1803696-1, -10, -12, -14, -16, -24, -25, -26, -3, -5, -6, -8
L1803696-1, -10, -12, -14, -16, -24, -25, -26, -3, -5, -6, -8
L1803696-1, -10, -12, -14, -16, -24, -25, -26, -3, -5, -6, -8

Copper (Cu)-Dissolved

Manganese (Mn)-Dissolved

Strontium (Sr)-Dissolved

Dissolved Organic Carbon
Barium (Ba)-Dissolved

Manganese (Mn)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Calcium (Ca)-Dissolved

Silicon (Si)-Dissolved

Calcium (Ca)-Total
Magnesium (Mg)-Total
Silicon (Si)-Total
Sulfur (S)-Total
Dissolved Organic Carbon
Antimony (Sb)-Total
Arsenic (As)-Total
Boron (B)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Uranium (U)-Total
Antimony (Sb)-Dissolved

Barium (Ba)-Dissolved

Boron (B)-Dissolved

Manganese (Mn)-Dissolved

Molybdenum (Mo)-Dissolved

Sodium (Na)-Dissolved

Strontium (Sr)-Dissolved

Barium (Ba)-Total
Manganese (Mn)-Total
Sodium (Na)-Total
Strontium (Sr)-Total

MS-B

MS-B

MS-B

MS-B
MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B
MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B

MS-B
MS-B
MS-B
MS-B

QC Samples with Qualifiers & Comments:

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike
Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike

Matrix Spike
Matrix Spike
Matrix Spike
Matrix Spike

QC Type Description

23
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BE-D-L-CCMS-VA

BE-T-L-CCMS-VA

CARBONS-DOC-VA

CR-CR3-DIS-CALC-ED

CR-CR3-TOT-CALC-ED

CR-CR6-ED

CR6-D-IC-ED

EC-PCT-VA

HARDNESS-CALC-VA

HG-D-CVAA-VA

HG-T-CVAA-VA

MET-D-CCMS-VA

MET-DIS-LOW-ICP-VA

MET-T-CCMS-VA

Diss. Be (low)  in Water by CRC ICPMS

Total Be (Low)  in Water by CRC ICPMS

Dissolved organic carbon by combustion

Dissolved Trivalent Chromium in Water

Total Trivalent Chromium in Water

Chromium, Hexavalent (Cr +6)

Chromium, Dissolved Hexavalent (Cr +6)

Conductivity (Automated)

Hardness

Diss. Mercury in Water by CVAAS or CVAFS

Total Mercury in Water by CVAAS or CVAFS

Dissolved Metals in Water by CRC ICPMS

Dissolved Metals in Water by ICPOES

Total Metals in Water by CRC ICPMS

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are 
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

Chromium (III)-Dissolved is calculated as the difference between the dissolved chromium and the dissolved hexavalent chromium (Cr(VI)) results.

Chromium (III)-Total is calculated as the difference between the total chromium and the hexavalent chromium (Cr(VI)) results.

This analysis is carried out using procedures adapted from method 3500-Cr C in "Standard Methods for the Examination of Water and Wastewater" 
published by the American Public Health Association, and with procedures adapted from Method 1636 published by the United States Environmental 
Protection Agency (EPA).  The procedure involves analysis for chromium (VI) by ion chromatography using diphenylcarbazide in a sulphuric acid 
solution.
Results are based on an un-filtered, field-preserved sample.

This analysis is carried out using procedures adapted from method 3500-Cr C in "Standard Methods for the Examination of Water and Wastewater" 
published by the American Public Health Association, and with procedures adapted from Method 1636 published by the United States Environmental 
Protection Agency (EPA).  The procedure involves analysis for chromium (VI) by ion chromatography using diphenylcarbazide in a sulphuric acid 
solution.
Results are based on a field-filtered, field-preserved sample.

This analysis is carried out using procedures adapted from APHA Method 2510 "Conductivity". Conductivity is determined using a conductivity 
electrode.

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

Water samples are filtered (0.45 um), preserved with hydrochloric acid, then undergo a cold-oxidation using bromine monochloride prior to reduction 
with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples undergo a cold-oxidation using bromine monochloride prior to reduction with stannous chloride, and analyzed by CVAAS or CVAFS.

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedure involves filtration (EPA Method 3005A) and analysis by inductively coupled plasma - 
optical emission spectrophotometry (EPA Method 6010B).

Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.

Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

APHA 3030B/6020A (mod)

EPA 200.2/6020A (mod)

APHA 5310B TOTAL ORGANIC CARBON (TOC)

CALCULATION

CALCULATION

APHA 3500-Cr C (Ion Chromatography)

APHA 3500-Cr C (Ion Chromatography)

APHA 2510 Auto. Conduc.

APHA 2340B

APHA 3030B/EPA 1631E (mod)

EPA 1631E (mod)

APHA 3030B/6020A (mod)

EPA 3005A/6010B

EPA 200.2/6020A (mod)

Version: FINAL REV. 2
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MET-TOT-LOW-ICP-VA

NH3-F-VA

NH3-F-VA

NO2-L-IC-N-WR

NO3-L-IC-N-WR

P-T-PRES-COL-VA

PH-PCT-VA

PH-PCT-VA

S-DIS-ICP-VA

S-TOT-ICP-VA

SO4-IC-N-WR

Total Metals in Water by ICPOES

Ammonia in Water by Fluorescence

Ammonia in Water by Fluorescence

Nitrite in Water by IC (Low Level)

Nitrate in Water by IC (Low Level)

Total P in Water by Colour

pH by Meter (Automated)

pH by Meter (Automated)

Dissolved Sulfur in Water by ICPOES

Total Sulfur in Water by ICPOES

Sulfate in Water by IC

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method 
6010B).

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater", Roslyn J. Waston et 
al.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus". Total Phosphorus is determined colourimetrically 
after persulphate digestion of the sample.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH 
electrode

It is recommended that this analysis be conducted in the field.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven, or filtration (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA 
Method 6010B).

Method Limitation:  This method will not give total sulfur results for all samples.  Sulfide or other volatile forms of sulfur that may be present in 
submitted samples, is often lost during the sampling, preservation and analysis process.  The data reported as total and/or dissolved sulfur represents 
all non-volatile forms of sulfur present  in a particular sample.

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the 
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United 
States Environmental Protection Agency (EPA).  The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or 
microwave oven, or filtration (EPA Method 3005A).  Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA 
Method 6010B).

Method Limitation:  This method will not give total sulfur results for all samples.  Sulfide or other volatile forms of sulfur that may be present in 
submitted samples, is often lost during the sampling, preservation and analysis process.  The data reported as total and/or dissolved sulfur represents 
all non-volatile forms of sulfur present  in a particular sample.

Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

EPA 3005A/6010B

APHA 4500 NH3-NITROGEN (AMMONIA)

J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

EPA 300.1 (mod)

EPA 300.1 (mod)

APHA 4500-P Phosphorus

APHA 4500-H "pH Value"

APHA 4500-H pH Value

EPA SW-846 3005A/6010B

EPA SW-846 3005A/6010B

EPA 300.1 (mod)

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ALS ENVIRONMENTAL - EDMONTON, ALBERTA, CANADA

Version: FINAL REV. 2
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Reference Information 17-AUG-16 15:54 (MT)

L1803696 CONTD....

23PAGE of

ED WR

VA
ALS ENVIRONMENTAL - WHITEHORSE, YUKON, CANADA
ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

GLOSSARY OF REPORT TERMS
Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples.  For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.
mg/kg - milligrams per kilogram based on dry weight of sample.
mg/kg wwt - milligrams per kilogram based on wet weight of sample.
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight of sample.
mg/L - milligrams per litre.
< - Less than.
D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).
N/A - Result not available.  Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Chain of Custody Numbers:

1 2 3

Version: FINAL REV. 2
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04-Aug-2016

ALS Environmental
Brent Mack

Dear Brent,

Re: L1803696 Work Order: 1607863

Fax:
Tel: (604) 253-4188

8081 Lougheed HWY

Burnaby, BC  V5A1W9
Suite 100

ALS Environmental received 16 samples on 28-Jul-2016 11:40 AM for the analyses presented in the 
following report.

Project Manager
Shawn Smythe

 Shawn Smythe
Electronically approved by: Shawn Smythe

The analytical data provided relates directly to the samples received by ALS Environmental and for only 
the analyses requested. 

QC sample results for this data met laboratory specifications.  Any exceptions are noted in the Case 
Narrative, or noted with qualifiers in the report or QC batch information.   Should this laboratory report 
need to be reproduced, it should be reproduced in full unless written approval has been obtained from 
ALS Laboratory Group. Samples will be disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 21.

If you have any questions regarding this report, please feel free to contact me.

Sincerely,

ADDRESS 4388 Glendale Milford Rd  Cincinnati, Ohio 45242- | PHONE (513) 733-5336 | FAX (513) 733-5347
ALS GROUP USA, CORP.  Part of the ALS Group  An ALS Limited Company



Date: 04-Aug-16ALS Environmental

Project: L1803696
Client: ALS Environmental

Work Order: 1607863
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
1607863-01 L1803696-1 E1 Water 7/22/2016 7/28/2016 11:40
1607863-02 L1803696-3 E1 (H) Water 7/22/2016 7/28/2016 11:40
1607863-03 L1803696-5 TRAVEL BANK Water 7/25/2016 7/28/2016 11:40
1607863-04 L1803696-6 E2 Water 7/21/2016 7/28/2016 11:40
1607863-05 L1803696-8 E4 Water 7/21/2016 7/28/2016 11:40
1607863-06 L1803696-10 E7 Water 7/22/2016 7/28/2016 11:40
1607863-07 L1803696-12 E8 Water 7/22/2016 7/28/2016 11:40
1607863-08 L1803696-14 R4 Water 7/21/2016 7/28/2016 11:40
1607863-09 L1803696-16 R6 Water 7/22/2016 7/28/2016 11:40
1607863-10 L1803696-18 GWCC-5 Water 7/22/2016 7/28/2016 11:40
1607863-11 L1803696-20 DUP2 Water 7/22/2016 7/28/2016 11:40
1607863-12 L1803696-22 R1 Water 7/23/2016 7/28/2016 11:40
1607863-13 L1803696-23 R2 Water 7/23/2016 7/28/2016 11:40
1607863-14 L1803696-24 R8 Water 7/23/2016 7/28/2016 11:40
1607863-15 L1803696-25 R9 Water 7/23/2016 7/28/2016 11:40
1607863-16 L1803696-26 SL Water 7/24/2016 7/28/2016 11:40

SS Page 1 of  1



Date: 04-Aug-16ALS Environmental

Project: L1803696
Client: ALS Environmental

Work Order: 1607863
Case Narrative

The analytical data provided relates directly to the samples received by ALS Laboratory Group and 
for only the analyses requested. 

Results relate only to the items tested and are not blank corrected unless indicated.

QC sample results for this data met laboratory specifications.  Any exceptions are noted in the 
Case Narrative, or noted with qualifiers in the report or QC batch information.   Should this 
laboratory report need to be reproduced, it should be reproduced in full unless written approval 
has been obtained from ALS Laboratory Group. Samples will be disposed in 30 days unless 
storage arrangements are made.
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Project: L1803696
Sample ID: L1803696-1 E1
Collection Date: 7/22/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-01

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 12.6

AR Page 1 of  16

Note:



Project: L1803696
Sample ID: L1803696-3 E1 (H)
Collection Date: 7/22/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-02

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 1ND
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Note:



Project: L1803696
Sample ID: L1803696-5 TRAVEL BANK
Collection Date: 7/25/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-03

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 1ND
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Note:



Project: L1803696
Sample ID: L1803696-6 E2
Collection Date: 7/21/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-04

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 1ND
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Note:



Project: L1803696
Sample ID: L1803696-8 E4
Collection Date: 7/21/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-05

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 12.8
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Note:



Project: L1803696
Sample ID: L1803696-10 E7
Collection Date: 7/22/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-06

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 192
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Note:



Project: L1803696
Sample ID: L1803696-12 E8
Collection Date: 7/22/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-07

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 196
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Note:



Project: L1803696
Sample ID: L1803696-14 R4
Collection Date: 7/21/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-08

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 167
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Note:



Project: L1803696
Sample ID: L1803696-16 R6
Collection Date: 7/22/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-09

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 1100
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Note:



Project: L1803696
Sample ID: L1803696-18 GWCC-5
Collection Date: 7/22/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-10

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 1ND
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Note:



Project: L1803696
Sample ID: L1803696-20 DUP2
Collection Date: 7/22/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-11

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 1ND
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Note:



Project: L1803696
Sample ID: L1803696-22 R1
Collection Date: 7/23/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-12

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 1280
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Note:



Project: L1803696
Sample ID: L1803696-23 R2
Collection Date: 7/23/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-13

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 1150
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Note:



Project: L1803696
Sample ID: L1803696-24 R8
Collection Date: 7/23/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-14

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 16.3
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Note:



Project: L1803696
Sample ID: L1803696-25 R9
Collection Date: 7/23/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-15

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 1400
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Note:



Project: L1803696
Sample ID: L1803696-26 SL
Collection Date: 7/24/2016 Matrix: WATER

Analyses Result Qual Units Date Analyzed
Report 
Limit

Client: ALS Environmental
Work Order: 1607863

Dilution
 Factor

Lab ID: 1607863-16

ALS Environmental Date: 04-Aug-16

TOTAL SUSPENDED SOLIDS BY SM2540 D SM2540 D Analyst: rmb
Total suspended solids 7/29/20162.5 mg/L 16.4
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ALS Environmental Date: 04-Aug-16

QUALIFIERS, 
ACRONYMS, UNITSProject: L1803696

Client: ALS Environmental

WorkOrder: 1607863

Units Reported             Description 

Qualifier             Description

Acronym             Description 

%
mg/L

Value exceeds Regulatory Limit*
Not accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
Analyte detected below quantitation limitJ
Not offered for accreditationn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU

Method DuplicateDUP
EPA MethodE
Laboratory Control SampleLCS
Laboratory Control Sample DuplicateLCSD
Method BlankMBLK
Method Detection LimitMDL
Method Quantitation LimitMQL
Matrix SpikeMS
Matrix Spike DuplicateMSD
Post Digestion SpikePDS
Practical Quantitaion LimitPQL
Sample Detection LimitSDL
SW-846 MethodSW

QF Page 1 of 1



ALS Environmental

Sample Receipt Checklist

Client Name: ALS-VANCOUVER

Work Order: 1607863

Date/Time Received: 28-Jul-16 11:40

Received by: RDN

Checklist completed by:
eSignature Date

Reviewed by:
DateeSignature

Matrices:
Carrier name: FedEx

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 8.4

Login Notes:

Cooler(s)/Kit(s):

28-Jul-16 01-Aug-16 Leeanna Fischer  Shawn Smythe

pH adjusted? Yes No N/A
pH adjusted by:  

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1



 TEM Water Report
Page 1 of 3

8/1/2016

Contact: Brent Mack
Company: ALS Environmental

Address: 8081 Lougheed HWY, Suite 100
Burnaby, BC V5A1W9

REFERENCE DATA

Project / Location: L1803696
PO Number: L1803696

ALS Work Order: 1607863
TEM Water Narrative: Analysis performed on FEI Tecnai TEM with integrated EDXA capabilities. Morph-

ology, EDXA, and SAED measurements used to determine fiber species. Rep-
resentative EDXA spectra of each asbestos type detected included. Compliance
samples must be received and filtered within 48 hours of collection.  Collection is
performed outside ALS and is the responsibility of the client. Samples disposed
after 60 days. TEM grids archived 3 years. Results apply only to portions analyzed. 

TEM Water Methods: "EPA 100.2" refers to drinking water samples filtered on 47mm, 0.22µm pore MCE
filters. "EPA 100.1" refers to drinking water samples filtered on 47mm, 0.1µm pore
Polycarbonate filters. No standard method for asbestos in nonpotable water exists. 
All TEM waters (potable and nonpotable) analyzed at >10,000x magnification for
asbestos fibers >10µm long. Whenever possible, sufficient volume is analyzed to
yield an AS of <0.20 MFL based on the detection of 1 confirmed asbestos fiber in
the total area analyzed. However, the volume analyzed is dependent upon a filter 
loading of <25% particulate. Samples containing excessive suspended solids may
not reach the recommended AS of <0.20 MFL. In any case, a minimum of 4 and a
maximum of 10 openings are analyzed regardless of the AS reached or asbestos
concentration detected. ALS will report results directly to state of origin only when; 

   a) the Chain of Custody clearly states "drinking water for state compliance", 
   b) the appropriate state drinking water form is submitted with the samples, 
   c) the state form is completely filled out by the client prior to submittal, and
   d) the address to which the form is to be sent is provided.

NOTES: NA=Not Applicable, ND=None Detected, AS=Analytical Sensitivity, MFL=Millions of

Fibers per Liter. 
 †

Act-Tremolite concentrations include Actinolite as well as the Libby

Amphiboles; Tremolite, Winchite, & Richterite. 

OH Lab ID: #4077, Ohio Analysts; P. Johnson #2268, A. Sohn #3431

PA Lab ID: #68-01320, Cert. #003

NELAC accredited through New York ELAP, LAB #11371

TEM ANALYSIS DATA

EDXA Resolution (eV): <175 Calibration Constant (µm/cm): 0.74
Accelerating Voltage (keV): 100 Camera Constant (mm-Å): 129.25

Prep Start Date: 7/29/2016 Analysis Start Date: 8/1/2016

Pamela Johnson Shawn Smythe
ALS TEM Analyst ALS Project Manager

Pamela Johnson Shawn Smythe

This report shall not be reproduced except in full without written approval of ALS.
ALS

4388 Glendale-Milford Road   Cincinnati, Ohio  45242
Phone (513) 733-5336   Fax (513) 733-5347   www.alsglobal.com



 TEM Water Report
Page 2 of 3

8/1/2016

IDENTIFICATION

Client Sample ID:
L1803696-6 E2

L1803696-22 
R1

ALS Sample ID: 1607863-04 1607863-12

Method: EPA 100.2 EPA 100.2

Date of Collection: 7/21/2016 7/23/2016
Time of Collection: 11:40 11:40

FILTRATION & ANALYSIS

Date of Filtration: 7/29/2016 7/29/2016
Time of Filtration: 10:00 10:00

Volume Filtered (L): 0.02 0.001

Openings Analyzed: 10 10

Avg. Opening Area (mm2): 0.0108 0.0108

AS (MFL): 0.50 9.95

ASBESTOS COUNT

Chrysotile: 2 0

Amosite: 0 0

Crocidolite: 0 0

Act-Tremolite†: 0 0

Anthophyllite: 0 0

Total Asbestos: 2 0

ASBESTOS CONCENTRATION (MFL)

Chrysotile: 1.00 <AS

Amosite: <AS <AS

Crocidolite: <AS <AS

Act-Tremolite†: <AS <AS

Anthophyllite: <AS <AS

Total Asbestos: 1.00 <AS

NOTES

Both samples contained an extremely high concentration of suspended solids, primarily organic material,
which prohibited filtration of sufficient volume to reach the method recommended AS of <0.20 MFL. In addition,
both samples contained chrysotile asbestos fibers that were too short to be counted by this method.

EDXA SPECTRA

NOTE: Spurious peaks may originate from low background sample holder, column pole pieces, TEM grids, prep solutions or matrix materials.

ALS
4388 Glendale-Milford Road   Cincinnati, Ohio  45242

Phone (513) 733-5336   Fax (513) 733-5347   www.alsglobal.com



 TEM Water Report
Page 3 of 3

8/1/2016

PHOTOMICROGRAPHS

Collected using Gatan Digital Micrograph.

ALS
4388 Glendale-Milford Road   Cincinnati, Ohio  45242

Phone (513) 733-5336   Fax (513) 733-5347   www.alsglobal.com









 

APPENDIX 2 

Water Quality Field Forms 

  



































































































 

APPENDIX 3 

Hudgeon Lake In-Situ Profile Data 



Appendix 3: Hudgeon Lake In-Situ Profile Data

Site Depth 
(m) Date/Time Conductivity 

(uS/cm)

Specific 
Conductanc

e (uS/cm)

Dissolved 
Oxygen 
(mg/L)

Oxidation 
Reduction 
Potential 

(mV)

pH       
(pH 

Units)

Temperature 
(C)

HL1 0 23/07/2016 12:38 405.8 500 8.94 25.4 8.14 15.1
HL1 1 23/07/2016 12:43 410.3 532 8.58 25.4 8.03 13
HL1 2 23/07/2016 12:46 333.7 454.3 9.47 28.9 7.92 11.1
HL1 3 23/07/2016 12:48 320.6 449 9.97 38 7.9 10
HL1 4 23/07/2016 12:51 390.3 580 5.1 56.2 7.42 7.9
HL1 5 23/07/2016 12:53 448.1 735 1.32 63.1 7.28 4.6
HL1 6 23/07/2016 12:55 451.5 759 0.5 62.7 7.28 3.8
HL1 7 23/07/2016 12:58 452.9 764 0.4 61.3 7.27 3.7
HL1 8 23/07/2016 13:01 456.2 781 0.11 59.2 7.28 3.2
HL1 9 23/07/2016 13:09 516 908 0.07 -32.5 7.3 2.4
HL1 10 23/07/2016 13:11 574 1024 0.06 -66 7.33 2
HL1 10.5 23/07/2016 13:19 579 1033 0.08 -88.3 7.32 2
HL2 0 23/07/2016 11:09 409.1 501 8.34 33.2 8.13 15.4
HL2 1 23/07/2016 11:12 395.3 509 8.95 45.6 8.04 13.3
HL2 2 23/07/2016 11:15 398.7 535 7.97 56.5 7.86 11.6
HL2 3 23/07/2016 11:19 376.5 531 6.86 72.7 7.58 9.7
HL2 4 23/07/2016 11:24 407.5 622 3.92 83.2 7.34 6.9
HL2 5 23/07/2016 11:26 445.1 750 0.85 84.1 7.27 3.7
HL2 6 23/07/2016 11:28 447.6 764 0.6 82.7 7.27 3.3
HL2 7 23/07/2016 11:30 450.3 779 0.19 81 7.27 2.9
HL2 8 23/07/2016 11:33 457.3 799 0.08 78.6 7.27 2.6
HL2 9 23/07/2016 11:43 519 920 0.09 -77.8 7.27 2.2
HL2 10 23/07/2016 11:47 577 1030 0.1 -98.9 7.26 2
HL2 11 23/07/2016 11:52 597 1072 0.13 -108.8 7.25 1.8
HL2 12 23/07/2016 11:54 604 1086 0.16 -110.6 7.25 1.8
HL2 13 23/07/2016 11:57 612 1102 0.15 -113.6 7.24 1.7
HL2 14 23/07/2016 11:59 618 1115 0.15 -115.1 7.24 1.6
HL2 15 23/07/2016 12:01 624 1131 0.15 -114.1 7.24 1.6
HL2 16 23/07/2016 12:04 667 1215 0.17 -119.3 7.25 1.4
HL2 17 23/07/2016 12:06 677 1237 0.17 -122.1 7.25 1.3
HL2 18 23/07/2016 12:08 722 1327 0.15 -124.3 7.25 1.1
HL2 19 23/07/2016 12:10 733 1352 0.16 -125.3 7.25 1
HL2 20 23/07/2016 12:13 734 1355 0.18 -130.3 7.27 1
HL3 0 23/07/2016 8:57 404.8 504 8.12 150.2 8.09 14.7
HL3 1 23/07/2016 9:00 405.9 508 8.17 150.1 8.13 14.5
HL3 2 23/07/2016 9:03 380.9 504 7.71 154.3 7.78 12.2
HL3 3 23/07/2016 9:07 378.6 524 6.9 157 7.62 10.5
HL3 4 23/07/2016 9:10 439.7 704 2.04 165.9 7.26 5.3
HL3 5 23/07/2016 9:13 446.9 761 0.75 167.8 7.23 3.4
HL3 6 23/07/2016 9:19 448.9 773 0.37 166.2 7.22 3
HL3 7 23/07/2016 9:22 450.3 784 0.12 165.8 7.22 2.7
HL3 8 23/07/2016 9:31 460.1 807 0.11 159.7 7.22 2.5
HL3 9 23/07/2016 9:45 512 905 0.1 -68.1 7.25 2.2
HL3 10 23/07/2016 9:55 568 1009 0.13 -111.4 7.24 2.1
HL3 11 23/07/2016 10:00 593 1060 0.14 -117 7.23 1.9
HL3 12 23/07/2016 10:04 603 1081 0.14 -121.5 7.22 1.8
HL3 13 23/07/2016 10:06 610 1097 0.13 -122.5 7.22 1.7
HL3 14 23/07/2016 10:09 616 1109 0.15 -121.8 7.21 1.7
HL3 15 23/07/2016 10:13 627 1135 0.17 -124.9 7.21 1.6
HL3 16 23/07/2016 10:16 670 1222 0.19 -129.8 7.23 1.4
HL3 17 23/07/2016 10:20 678 1241 0.2 -132.6 7.23 1.3
HL3 18 23/07/2016 10:21 719 1322 0.23 -133.4 7.22 1.1
HL3 19 23/07/2016 10:23 733 1349 0.21 -134.9 7.22 1.1
HL3 20 23/07/2016 10:27 821 1517 0.23 -137 7.21 1
HL3 21 23/07/2016 10:29 901 1672 0.26 -138.1 7.2 0.9
HL3 22 23/07/2016 10:48 1027 1919 0.3 -133.9 7.24 0.7
HL3 23 23/07/2016 10:52 1113 2094 0.35 -137 7.23 0.5
HL3 24 23/07/2016 10:54 1182 2237 0.37 -138.2 7.22 0.3
HL3 24.9 23/07/2016 10:57 1239 2358 0.4 -140.2 7.21 0.2
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APPENDIX 4 

Tabulated Stream Gauging Data  
  



ELR Project No.

Left Bank 11.83

Right Bank 0.77

Wet.Width 11.06

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 0.77 0.275 0.00 0.00 0.000 0.0000
1 1.32 0.550 0.06 0.00 0.033 0.0000
2 1.87 0.550 0.14 0.00 0.077 0.0000
3 2.42 0.550 0.18 0.00 0.099 0.0000
4 2.97 0.555 0.25 0.16 0.139 0.0222
5 3.53 0.555 0.34 0.22 0.189 0.0415
6 4.08 0.550 0.41 0.25 0.226 0.0564
7 4.63 0.550 0.44 0.24 0.242 0.0581
8 5.18 0.550 0.46 0.29 0.253 0.0734
9 5.73 0.550 0.46 0.32 0.250 0.0801

10 6.28 0.555 0.44 0.28 0.244 0.0684
11 6.84 0.555 0.40 0.27 0.222 0.0599
12 7.39 0.555 0.42 0.25 0.233 0.0583
13 7.95 0.550 0.40 0.25 0.217 0.0543
14 8.49 0.550 0.42 0.27 0.231 0.0624
15 9.05 0.555 0.42 0.27 0.233 0.0629
16 9.60 0.550 0.40 0.23 0.220 0.0506
17 10.15 0.475 0.35 0.22 0.166 0.0366
18 10.55 0.545 0.25 0.09 0.136 0.0123
19 11.24 0.640 0.10 0.18 0.061 0.0109
20 11.83 0.295 0.01 0.00 0.001 0.0000

end 11.83

0.30 0.8082

0.18

Station Name: E1(H)

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Clinton Creek

Date and Time: Jul.22/2016, 11:57

Staff: GR,NB

UTM Coordinates: 512800. 7147438

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 14.3/~11

Crossing Number 1

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 11.83

Right Bank 0.77

Wet.Width 11.06

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 11.83 0.015 0.01 0.00 0.000 0.0000
1 11.80 0.285 0.21 0.21 0.060 0.0126
2 11.26 0.300 0.31 0.24 0.093 0.0223
3 11.20 0.770 0.09 0.19 0.069 0.0132
4 9.72 1.025 0.40 0.27 0.409 0.1104
5 9.15 0.555 0.42 0.28 0.233 0.0653
6 8.61 0.550 0.42 0.28 0.231 0.0647
7 8.05 0.550 0.38 0.29 0.209 0.0606
8 7.51 0.550 0.40 0.23 0.217 0.0500
9 6.95 0.560 0.43 0.28 0.241 0.0674

10 6.39 0.550 0.41 0.30 0.226 0.0677
11 5.85 0.555 0.46 0.31 0.255 0.0791
12 5.28 0.540 0.47 0.25 0.254 0.0635
13 4.77 0.540 0.45 0.26 0.243 0.0632
14 4.20 0.560 0.40 0.23 0.224 0.0515
15 3.65 0.550 0.34 0.23 0.187 0.0430
16 3.10 0.550 0.29 0.15 0.160 0.0239
17 2.55 0.550 0.19 0.00 0.105 0.0000
18 2.00 0.565 0.16 0.00 0.088 0.0000
19 1.42 0.615 0.07 0.00 0.040 0.0000
20 0.77 0.325 0.00 0.00 0.000 0.0000

end 0.77

0.30 0.8583

0.19

Station Name: E1(H)

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Clinton Creek

Date and Time: Jul.22/2016, 11:57

Staff: GR,NB

UTM Coordinates: 512800. 7147438

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 14.3/~11

Crossing Number 2

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 7.53

Right Bank 0.86

Wet.Width 6.67

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 0.86 0.165 0.00 0.00 0.000 0.0000
1 1.19 0.330 0.16 0.34 0.053 0.0180
2 1.52 0.330 0.22 0.40 0.073 0.0290
3 1.85 0.320 0.26 0.30 0.083 0.0250
4 2.16 0.320 0.28 0.35 0.090 0.0314
5 2.49 0.340 0.23 0.48 0.078 0.0375
6 2.84 0.340 0.11 0.57 0.037 0.0213
7 3.17 0.330 0.26 0.66 0.086 0.0566
8 3.50 0.355 0.29 0.71 0.103 0.0731
9 3.88 0.355 0.25 0.71 0.089 0.0630

10 4.21 0.330 0.29 0.40 0.096 0.0383
11 4.54 0.330 0.29 0.79 0.096 0.0756
12 4.87 0.330 0.22 0.54 0.073 0.0392
13 5.20 0.330 0.20 0.58 0.066 0.0383
14 5.53 0.330 0.18 0.43 0.059 0.0255
15 5.86 0.330 0.15 0.41 0.050 0.0203
16 6.19 0.330 0.13 0.23 0.041 0.0095
17 6.52 0.330 0.09 0.13 0.028 0.0036
18 6.85 0.305 0.06 0.08 0.018 0.0015
19 7.13 0.340 0.04 0.00 0.012 0.0000
20 7.53 0.200 0.00 0.00 0.000 0.0000

end 7.53

0.18 0.6067

0.39

Station Name: E2

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Clinton Creek

Date and Time: Jul.21/2016, 18:19

Staff: GR,NB

UTM Coordinates: 514149. 7147189

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 14.4/~14

Crossing Number 1

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 7.53

Right Bank 0.86

Wet.Width 6.67

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 7.53 0.200 0.00 0.00 0.000 0.0000
1 7.13 0.345 0.04 0.00 0.012 0.0000
2 6.84 0.310 0.07 0.07 0.022 0.0015
3 6.51 0.330 0.10 0.14 0.031 0.0044
4 6.18 0.335 0.12 0.25 0.040 0.0101
5 5.84 0.335 0.16 0.37 0.054 0.0198
6 5.51 0.325 0.20 0.47 0.063 0.0298
7 5.19 0.325 0.20 0.60 0.065 0.0390
8 4.86 0.325 0.25 0.57 0.080 0.0454
9 4.54 0.320 0.27 0.86 0.086 0.0743

10 4.22 0.335 0.29 0.46 0.097 0.0447
11 3.87 0.340 0.26 0.65 0.088 0.0575
12 3.54 0.325 0.28 0.74 0.089 0.0661
13 3.22 0.345 0.24 0.75 0.083 0.0621
14 2.85 0.360 0.12 0.62 0.043 0.0268
15 2.50 0.340 0.22 0.50 0.075 0.0374
16 2.17 0.330 0.22 0.33 0.073 0.0240
17 1.84 0.330 0.29 0.30 0.096 0.0287
18 1.51 0.330 0.22 0.37 0.073 0.0269
19 1.18 0.325 0.19 0.29 0.062 0.0179
20 0.86 0.160 0.00 0.00 0.000 0.0000

end 0.86

0.18 0.6163

0.40

Station Name: E2

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Clinton Creek

Date and Time: Jul.21/2016, 18:19

Staff: GR,NB

UTM Coordinates: 514149. 7147189

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 14.4/~14

Crossing Number 2

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 4.38

Right Bank 0.7

Wet.Width 3.68

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 0.70 0.100 0.00 0.00 0.000 0.0000
1 0.90 0.185 0.04 0.00 0.007 0.0000
2 1.07 0.170 0.15 0.10 0.026 0.0026
3 1.24 0.175 0.19 0.07 0.033 0.0023
4 1.42 0.180 0.18 0.18 0.032 0.0058
5 1.60 0.190 0.16 0.23 0.030 0.0070
6 1.80 0.175 0.16 0.30 0.028 0.0084
7 1.95 0.165 0.15 0.39 0.025 0.0097
8 2.13 0.170 0.14 0.39 0.024 0.0093
9 2.29 0.170 0.10 0.24 0.017 0.0041

10 2.47 0.115 0.10 0.41 0.012 0.0047
11 2.52 0.105 0.10 0.44 0.010 0.0044
12 2.68 0.175 0.09 0.34 0.016 0.0054
13 2.87 0.185 0.05 0.15 0.009 0.0014
14 3.05 0.175 0.09 0.21 0.016 0.0033
15 3.22 0.165 0.05 0.18 0.008 0.0015
16 3.38 0.180 0.09 0.09 0.016 0.0015
17 3.58 0.195 0.06 0.30 0.012 0.0035
18 3.77 0.255 0.07 0.16 0.018 0.0029
19 4.09 0.305 0.03 0.00 0.009 0.0000
20 4.38 0.145 0.00 0.00 0.000 0.0000

end 4.38

0.10 0.0776

0.20

Station Name: E3(H)

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Wolverine Creek

Date and Time: Jul.19/2016, 11:43

Staff: GR,NB

UTM Coordinates: 514170. 7147608

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 8.2/~15

Crossing Number 1

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 4.38

Right Bank 0.7

Wet.Width 3.68

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 4.38 0.125 0.00 0.00 0.000 0.0000
1 4.13 0.225 0.03 0.00 0.007 0.0000
2 3.93 0.190 0.02 0.20 0.004 0.0008
3 3.75 0.175 0.08 0.15 0.014 0.0021
4 3.58 0.180 0.07 0.28 0.013 0.0035
5 3.39 0.190 0.09 0.03 0.017 0.0005
6 3.20 0.185 0.06 0.20 0.010 0.0020
7 3.02 0.180 0.09 0.25 0.016 0.0041
8 2.84 0.185 0.07 0.21 0.013 0.0027
9 2.65 0.190 0.09 0.40 0.017 0.0068

10 2.46 0.185 0.10 0.39 0.018 0.0069
11 2.28 0.175 0.13 0.22 0.023 0.0050
12 2.11 0.170 0.11 0.40 0.019 0.0075
13 1.94 0.180 0.17 0.37 0.031 0.0113
14 1.75 0.180 0.16 0.24 0.029 0.0069
15 1.58 0.175 0.16 0.21 0.028 0.0059
16 1.40 0.170 0.19 0.15 0.032 0.0048
17 1.24 0.140 0.18 0.05 0.025 0.0012
18 1.12 0.170 0.14 0.07 0.024 0.0017
19 0.90 0.210 0.03 0.02 0.006 0.0001
20 0.70 0.100 0.00 0.00 0.000 0.0000

end 0.70

0.09 0.0739

0.18

Station Name: E3(H)

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Wolverine Creek

Date and Time: Jul.19/2016, 11:43

Staff: GR,NB

UTM Coordinates: 514170. 7147608

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 8.2/~15

Crossing Number 2

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 7.38

Right Bank 1.03

Wet.Width 6.35

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 7.38 0.155 0.18 0.92 0.028 0.0257
1 7.07 0.305 0.21 0.86 0.064 0.0551
2 6.77 0.305 0.26 0.13 0.079 0.0103
3 6.46 0.310 0.25 0.57 0.077 0.0442
4 6.15 0.315 0.24 0.92 0.076 0.0696
5 5.83 0.315 0.25 0.92 0.079 0.0725
6 5.52 0.305 0.26 0.68 0.079 0.0539
7 5.22 0.310 0.26 0.76 0.081 0.0613
8 4.90 0.315 0.26 0.86 0.082 0.0704
9 4.59 0.310 0.22 0.64 0.068 0.0436

10 4.28 0.310 0.20 0.59 0.062 0.0366
11 3.97 0.310 0.21 0.58 0.064 0.0369
12 3.66 0.310 0.21 0.66 0.065 0.0430
13 3.35 0.310 0.19 0.66 0.059 0.0389
14 3.04 0.310 0.14 0.65 0.043 0.0282
15 2.73 0.300 0.19 0.15 0.057 0.0086
16 2.44 0.300 0.19 0.35 0.057 0.0200
17 2.13 0.305 0.17 0.20 0.052 0.0104
18 1.83 0.315 0.15 0.03 0.046 0.0014
19 1.50 0.315 0.05 0.10 0.016 0.0016
20 1.20 0.235 0.06 0.02 0.013 0.0003
21 1.03 0.085 0.02 0.00 0.001 0.0000

end 1.03

0.19 0.7321

0.51

Station Name: E4

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Clinton Creek

Date and Time: Jul.24/2016, 16:25

Staff: GR,NB

UTM Coordinates: 515950. 7145287

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 13.0/~14

Crossing Number 1

Stream Flow & Discharge Calculation

-0.20

0.00

0.20

0.40

0.60

0.80

1.00

1.20-0.10

0.00

0.10

0.20

0.30

0.40

0.50

0.60

St
re

am
 V

el
o

ci
ty

  (
m

/s
)

W
at

er
 D

ep
th

 (
m

) 
 

Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 7.38

Right Bank 1.03

Wet.Width 6.35

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 1.03 0.155 0.02 0.00 0.002 0.0000
1 1.34 0.310 0.08 0.21 0.025 0.0052
2 1.65 0.310 0.06 0.02 0.019 0.0004
3 1.96 0.315 0.15 0.11 0.047 0.0052
4 2.28 0.310 0.20 0.16 0.060 0.0097
5 2.58 0.305 0.22 0.34 0.066 0.0223
6 2.89 0.310 0.16 0.36 0.050 0.0179
7 3.20 0.310 0.17 0.88 0.053 0.0464
8 3.51 0.310 0.20 0.62 0.062 0.0384
9 3.82 0.305 0.20 0.36 0.061 0.0220

10 4.12 0.310 0.17 0.78 0.053 0.0411
11 4.44 0.315 0.21 0.56 0.066 0.0370
12 4.75 0.310 0.25 0.65 0.077 0.0504
13 5.06 0.310 0.23 0.88 0.071 0.0627
14 5.37 0.310 0.26 0.85 0.081 0.0685
15 5.68 0.310 0.25 0.97 0.078 0.0752
16 5.99 0.310 0.25 1.02 0.078 0.0791
17 6.30 0.310 0.24 0.90 0.074 0.0670
18 6.61 0.305 0.25 0.93 0.076 0.0709
19 6.91 0.295 0.21 1.06 0.062 0.0657
20 7.20 0.235 0.22 0.88 0.052 0.0455
21 7.38 0.090 0.17 0.91 0.015 0.0139

end 7.38

0.19 0.8443

0.61

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 13.0/~14

Crossing Number 2

Date and Time: Jul.24/2016, 16:25

Staff: GR,NB

UTM Coordinates: 515950. 7145287

Station Name: E4

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Clinton Creek

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 13.94

Right Bank 1.2

Wet.Width 12.74

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 1.20 0.315 0.00 0.00 0.000 0.0000
1 1.83 0.635 0.21 0.08 0.133 0.0107
2 2.47 0.635 0.27 0.16 0.171 0.0274
3 3.10 0.630 0.33 0.25 0.208 0.0520
4 3.73 0.640 0.34 0.28 0.218 0.0609
5 4.38 0.650 0.24 0.31 0.156 0.0484
6 5.03 0.640 0.29 0.41 0.186 0.0761
7 5.66 0.630 0.34 0.31 0.214 0.0664
8 6.29 0.620 0.42 0.28 0.257 0.0720
9 6.90 0.625 0.43 0.37 0.269 0.0994

10 7.54 0.640 0.45 0.42 0.288 0.1210
11 8.18 0.630 0.35 0.42 0.221 0.0926
12 8.80 0.630 0.45 0.49 0.280 0.1374
13 9.44 0.635 0.40 0.41 0.254 0.1041
14 10.07 0.630 0.36 0.42 0.227 0.0953
15 10.70 0.630 0.35 0.34 0.217 0.0739
16 11.33 0.630 0.35 0.35 0.217 0.0761
17 11.96 0.625 0.34 0.31 0.213 0.0659
18 12.58 0.620 0.30 0.22 0.186 0.0409
19 13.20 0.680 0.20 0.21 0.133 0.0278
20 13.94 0.370 0.00 0.00 0.000 0.0000

end 13.94

0.30 1.3483

0.29

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 11.7/~14

Crossing Number 1

Date and Time: Jul.22/2016, 16:32

Staff: GR,NB

UTM Coordinates: 519400. 7142042

Station Name: E7

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Clinton Creek

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 13.94

Right Bank 1.2

Wet.Width 12.74

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 13.94 0.315 0.00 0.00 0.000 0.0000
1 13.31 0.630 0.19 0.24 0.120 0.0287
2 12.68 0.635 0.28 0.26 0.178 0.0462
3 12.04 0.635 0.35 0.32 0.222 0.0711
4 11.41 0.630 0.34 0.36 0.214 0.0771
5 10.78 0.630 0.36 0.42 0.224 0.0939
6 10.15 0.630 0.36 0.42 0.227 0.0953
7 9.52 0.640 0.39 0.41 0.250 0.1023
8 8.87 0.635 0.44 0.50 0.279 0.1397
9 8.25 0.625 0.44 0.44 0.275 0.1210

10 7.62 0.630 0.46 0.39 0.290 0.1130
11 6.99 0.630 0.46 0.37 0.290 0.1072
12 6.36 0.630 0.44 0.35 0.277 0.0970
13 5.73 0.635 0.35 0.36 0.222 0.0800
14 5.09 0.635 0.26 0.37 0.165 0.0611
15 4.46 0.630 0.30 0.30 0.186 0.0558
16 3.83 0.630 0.35 0.32 0.221 0.0706
17 3.20 0.630 0.33 0.28 0.208 0.0582
18 2.57 0.630 0.26 0.24 0.164 0.0393
19 1.94 0.685 0.23 0.06 0.158 0.0095
20 1.20 0.370 0.00 0.00 0.000 0.0000

end 1.20

0.31 1.4671

0.31

Station Name: E7

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Clinton Creek

Date and Time: Jul.22/2016, 16:32

Staff: GR,NB

UTM Coordinates: 519400. 7142042

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 11.7/~14

Crossing Number 2

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 2.9

Right Bank 1.06

Wet.Width 1.84

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 1.06 0.060 0.00 0.00 0.000 0.0000
1 1.18 0.120 0.02 0.00 0.002 0.0000
2 1.30 0.180 0.04 0.00 0.006 0.0000
3 1.54 0.190 0.05 0.11 0.009 0.0009
4 1.68 0.190 0.05 0.11 0.010 0.0010
5 1.92 0.195 0.04 0.14 0.007 0.0010
6 2.07 0.220 0.04 0.13 0.009 0.0011
7 2.36 0.200 0.03 0.00 0.006 0.0000
8 2.47 0.170 0.03 0.00 0.005 0.0000
9 2.70 0.215 0.04 0.00 0.008 0.0000

10 2.90 0.100 0.00 0.00 0.000 0.0000
end 2.90

0.03 0.0041

0.04

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 9.1/~13

Crossing Number 1

Date and Time: Jul.22/2016, 9:32

Staff: GR,NB

UTM Coordinates: 513984. 7147127

Station Name: GWCC-5

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Groundwater Seep

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 2.9

Right Bank 1.06

Wet.Width 1.84

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 2.90 0.095 0.00 0.00 0.000 0.0000
1 2.71 0.200 0.04 0.00 0.007 0.0000
2 2.50 0.150 0.04 0.00 0.005 0.0000
3 2.41 0.200 0.04 0.01 0.008 0.0001
4 2.10 0.295 0.04 0.18 0.012 0.0021
5 1.82 0.210 0.03 0.10 0.005 0.0005
6 1.68 0.130 0.05 0.26 0.006 0.0015
7 1.56 0.185 0.03 0.18 0.006 0.0010
8 1.31 0.250 0.02 0.00 0.005 0.0000
9 1.06 0.125 0.00 0.00 0.000 0.0000

end 1.06

0.03 0.0052

0.07

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 9.1/~13

Crossing Number 2

Date and Time: Jul.22/2016, 9:32

Staff: GR,NB

UTM Coordinates: 513984. 7147127

Station Name: GWCC-5

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Groundwater Seep

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 8.4

Right Bank 0.6

Wet.Width 7.8

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 0.60 0.195 0.00 0.00 0.000 0.0000
1 0.99 0.385 0.14 0.00 0.054 0.0000
2 1.37 0.380 0.25 0.29 0.095 0.0276
3 1.75 0.385 0.29 0.50 0.112 0.0558
4 2.14 0.390 0.31 0.67 0.121 0.0810
5 2.53 0.390 0.30 0.78 0.117 0.0913
6 2.92 0.385 0.34 0.82 0.131 0.1073
7 3.30 0.385 0.35 0.89 0.135 0.1199
8 3.69 0.390 0.36 0.77 0.140 0.1081
9 4.08 0.385 0.37 0.89 0.142 0.1268

10 4.46 0.380 0.39 0.77 0.148 0.1141
11 4.84 0.380 0.41 0.85 0.156 0.1324
12 5.22 0.380 0.45 0.82 0.169 0.1387
13 5.60 0.380 0.48 0.86 0.182 0.1569
14 5.98 0.385 0.50 0.81 0.193 0.1559
15 6.37 0.385 0.51 0.91 0.196 0.1787
16 6.75 0.380 0.54 0.83 0.205 0.1703
17 7.13 0.380 0.54 0.58 0.205 0.1190
18 7.51 0.365 0.50 0.25 0.183 0.0456
19 7.86 0.445 0.39 0.03 0.174 0.0052
20 8.40 0.270 0.00 0.00 0.000 0.0000

end 8.40

0.35 1.9346

0.59

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 6.0/~19

Crossing Number 1

Date and Time: Jul.23/2016, 15:15

Staff: GR,NB

UTM Coordinates: 510718. 7147525

Station Name: R1

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Upper Clinton Creek

Stream Flow & Discharge Calculation

-0.20

0.00

0.20

0.40

0.60

0.80

1.00-0.10

0.00

0.10

0.20

0.30

0.40

0.50

0.60

St
re

am
 V

el
o

ci
ty

  (
m

/s
)

W
at

er
 D

ep
th

 (
m

) 
 

Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 8.4

Right Bank 0.6

Wet.Width 7.8

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 8.40 0.120 0.00 0.00 0.000 0.0000
1 8.16 0.400 0.25 0.00 0.100 0.0000
2 7.60 0.470 0.47 0.14 0.221 0.0309
3 7.22 0.380 0.54 0.49 0.205 0.1005
4 6.84 0.380 0.56 0.80 0.211 0.1687
5 6.46 0.380 0.55 0.76 0.209 0.1588
6 6.08 0.380 0.51 0.76 0.194 0.1473
7 5.70 0.385 0.48 0.88 0.185 0.1626
8 5.31 0.390 0.44 0.80 0.172 0.1373
9 4.92 0.385 0.41 0.90 0.158 0.1421

10 4.54 0.380 0.38 0.88 0.144 0.1271
11 4.16 0.385 0.38 0.96 0.144 0.1386
12 3.77 0.390 0.36 0.97 0.140 0.1362
13 3.38 0.385 0.35 0.95 0.133 0.1262
14 3.00 0.380 0.35 0.89 0.131 0.1167
15 2.62 0.380 0.31 0.80 0.116 0.0927
16 2.24 0.380 0.30 0.71 0.114 0.0809
17 1.86 0.380 0.30 0.54 0.112 0.0605
18 1.48 0.380 0.24 0.37 0.091 0.0337
19 1.10 0.440 0.20 0.01 0.088 0.0009
20 0.60 0.250 0.00 0.00 0.000 0.0000

end 0.60

0.35 1.9618

0.60

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 6.0/~19

Crossing Number 2

Date and Time: Jul.23/2016, 15:15

Staff: GR,NB

UTM Coordinates: 510718. 7147525

Station Name: R1

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Upper Clinton Creek

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 2.97

Right Bank 0.54

Wet.Width 2.43

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 2.97 0.095 0.00 0.00 0.000 0.0000
1 2.78 0.170 0.30 0.57 0.051 0.0291
2 2.63 0.160 0.28 0.91 0.045 0.0408
3 2.46 0.170 0.26 1.02 0.043 0.0442
4 2.29 0.170 0.25 1.08 0.042 0.0450
5 2.12 0.170 0.21 1.04 0.036 0.0371
6 1.95 0.170 0.18 0.95 0.031 0.0291
7 1.78 0.170 0.17 0.89 0.029 0.0257
8 1.61 0.175 0.15 0.76 0.025 0.0193
9 1.43 0.175 0.14 0.70 0.025 0.0172

10 1.26 0.170 0.10 0.64 0.016 0.0103
11 1.09 0.170 0.08 0.61 0.013 0.0078
12 0.92 0.170 0.05 0.37 0.009 0.0031
13 0.75 0.190 0.02 0.03 0.003 0.0001
14 0.54 0.105 0.00 0.00 0.000 0.0000

end 0.54

0.14 0.3087

0.64

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 8.2/~19

Crossing Number 1

Date and Time: Jul.23/2016, 16:46

Staff: GR,NB

UTM Coordinates: 512023. 7148061

Station Name: R2

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Easter Creek

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 2.97

Right Bank 0.54

Wet.Width 2.43

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 0.54 0.160 0.00 0.00 0.000 0.0000
1 0.86 0.245 0.05 0.41 0.011 0.0045
2 1.03 0.170 0.06 0.48 0.010 0.0049
3 1.20 0.170 0.10 0.62 0.016 0.0100
4 1.37 0.170 0.11 0.66 0.019 0.0123
5 1.54 0.170 0.14 0.71 0.023 0.0163
6 1.71 0.170 0.15 0.84 0.026 0.0214
7 1.88 0.170 0.16 0.86 0.027 0.0234
8 2.05 0.170 0.20 1.02 0.033 0.0338
9 2.22 0.155 0.23 1.08 0.036 0.0385

10 2.36 0.155 0.25 1.09 0.039 0.0422
11 2.53 0.165 0.25 0.88 0.041 0.0363
12 2.69 0.220 0.29 0.82 0.064 0.0523
13 2.97 0.140 0.00 0.00 0.000 0.0000

end 2.97

0.14 0.2960

0.68

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 8.2/~19

Crossing Number 2

Date and Time: Jul.23/2016, 16:46

Staff: GR,NB

UTM Coordinates: 512023. 7148061

Station Name: R2

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Easter Creek

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 5.05

Right Bank 3.22

Wet.Width 1.83

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 3.22 0.055 0.15 0.01 0.008 0.0001
1 3.33 0.125 0.17 0.05 0.021 0.0011
2 3.47 0.145 0.17 0.23 0.024 0.0055
3 3.62 0.150 0.17 0.27 0.026 0.0069
4 3.77 0.155 0.17 0.50 0.026 0.0132
5 3.93 0.155 0.17 0.56 0.026 0.0148
6 4.08 0.160 0.16 0.48 0.026 0.0123
7 4.25 0.160 0.16 0.23 0.026 0.0059
8 4.40 0.150 0.14 0.04 0.021 0.0008
9 4.55 0.150 0.06 0.01 0.009 0.0001

10 4.70 0.160 0.02 0.00 0.002 0.0000
11 4.87 0.175 0.01 0.00 0.001 0.0000
12 5.05 0.090 0.00 0.00 0.000 0.0000

end 5.05

0.12 0.0606

0.18

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 7.7/~16

Crossing Number 1

Date and Time: Jul.19/2016, 17:47

Staff: GR,NB

UTM Coordinates: 513952. 7148677

Station Name: R3

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Wolverine Creek

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 5.05

Right Bank 3.22

Wet.Width 1.83

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 5.05 0.085 0.00 0.00 0.000 0.0000
1 4.88 0.160 0.01 0.00 0.001 0.0000
2 4.73 0.155 0.02 0.00 0.003 0.0000
3 4.57 0.155 0.05 0.02 0.008 0.0002
4 4.42 0.155 0.13 0.03 0.020 0.0006
5 4.26 0.150 0.16 0.17 0.024 0.0041
6 4.12 0.145 0.16 0.49 0.022 0.0110
7 3.97 0.150 0.16 0.52 0.024 0.0125
8 3.82 0.150 0.18 0.53 0.026 0.0139
9 3.67 0.150 0.17 0.31 0.026 0.0079

10 3.52 0.150 0.17 0.25 0.025 0.0062
11 3.37 0.150 0.15 0.14 0.023 0.0032
12 3.22 0.075 0.14 0.01 0.011 0.0001

end 3.22

0.11 0.0596

0.19

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 7.7/~16

Crossing Number 2

Date and Time: Jul.19/2016, 17:47

Staff: GR,NB

UTM Coordinates: 513952. 7148677

Station Name: R3

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Wolverine Creek

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 2.33

Right Bank 0.41

Wet.Width 1.92

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 0.41 0.050 0.03 0.08 0.001 0.0001
1 0.51 0.105 0.08 0.28 0.008 0.0024
2 0.62 0.105 0.11 0.58 0.012 0.0067
3 0.72 0.105 0.12 0.48 0.013 0.0060
4 0.83 0.110 0.13 0.59 0.014 0.0084
5 0.94 0.105 0.14 0.54 0.015 0.0079
6 1.04 0.105 0.17 0.65 0.018 0.0116
7 1.15 0.110 0.18 0.47 0.020 0.0093
8 1.26 0.105 0.15 0.46 0.016 0.0072
9 1.36 0.105 0.13 0.45 0.013 0.0059

10 1.47 0.105 0.09 0.38 0.009 0.0036
11 1.57 0.100 0.09 0.24 0.009 0.0022
12 1.67 0.105 0.09 0.12 0.009 0.0011
13 1.78 0.110 0.09 0.14 0.010 0.0014
14 1.89 0.105 0.07 0.21 0.007 0.0015
15 1.99 0.105 0.06 0.15 0.006 0.0009
16 2.10 0.110 0.08 0.04 0.008 0.0003
17 2.21 0.115 0.06 0.00 0.007 0.0000
18 2.33 0.060 0.01 0.00 0.000 0.0000

end 2.33

0.10 0.0767

0.31

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 4.9/~10

Crossing Number 1

Date and Time: Jul.21/2016, 14:47

Staff: GR,NB

UTM Coordinates: 515981. 7145344

Station Name: R4

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Eagle Creek

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)

Velocity @ 60% (m/s)



ELR Project No.

Left Bank 2.33

Right Bank 0.42

Wet.Width 1.91

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 2.33 0.055 0.01 0.00 0.000 0.0000
1 2.22 0.110 0.07 0.00 0.008 0.0000
2 2.11 0.105 0.07 0.04 0.007 0.0003
3 2.01 0.105 0.09 0.09 0.009 0.0009
4 1.90 0.110 0.07 0.22 0.007 0.0016
5 1.79 0.105 0.09 0.16 0.009 0.0015
6 1.69 0.105 0.09 0.10 0.009 0.0009
7 1.58 0.105 0.10 0.29 0.010 0.0029
8 1.48 0.105 0.09 0.41 0.009 0.0039
9 1.37 0.105 0.13 0.49 0.014 0.0067

10 1.27 0.105 0.15 0.43 0.016 0.0068
11 1.16 0.110 0.20 0.43 0.021 0.0092
12 1.05 0.105 0.18 0.68 0.019 0.0129
13 0.95 0.100 0.15 0.60 0.015 0.0090
14 0.85 0.105 0.16 0.54 0.017 0.0091
15 0.74 0.100 0.15 0.52 0.015 0.0075
16 0.65 0.100 0.12 0.49 0.012 0.0059
17 0.54 0.115 0.05 0.42 0.006 0.0024
18 0.42 0.060 0.02 0.04 0.001 0.0000

end 0.42

0.10 0.0814

0.31

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 4.9/~10

Crossing Number 2

Date and Time: Jul.21/2016, 14:47

Staff: GR,NB

UTM Coordinates: 515981. 7145344

Station Name: R4

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Eagle Creek

Stream Flow & Discharge Calculation
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ELR Project No.

Left Bank 1.92

Right Bank 1.3

Wet.Width 0.62

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 1.30 0.045 0.04 0.00 0.002 0.0000
1 1.39 0.085 0.10 0.02 0.009 0.0002
2 1.47 0.085 0.10 0.00 0.009 0.0000
3 1.56 0.090 0.07 0.08 0.006 0.0005
4 1.65 0.090 0.14 0.34 0.013 0.0043
5 1.74 0.090 0.13 0.03 0.012 0.0004
6 1.83 0.090 0.08 -0.03 0.007 -0.0002
7 1.92 0.045 0.05 0.00 0.002 0.0000

end 1.92

0.09 0.0051

0.06

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 5.3/~15

Crossing Number 1

Date and Time: Jul.20/2016, 14:08

Staff: GR,NB

UTM Coordinates: 513026. 7145669

Station Name: R7

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Porcupine  Creek

Stream Flow & Discharge Calculation
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ELR Project No.

Left Bank 1.93

Right Bank 1.28

Wet.Width 0.65

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 1.93 0.050 0.05 0.00 0.003 0.0000
1 1.83 0.090 0.08 -0.07 0.007 -0.0005
2 1.75 0.090 0.12 0.02 0.011 0.0002
3 1.65 0.105 0.14 0.34 0.015 0.0050
4 1.54 0.095 0.07 0.03 0.007 0.0002
5 1.46 0.085 0.10 0.00 0.009 0.0000
6 1.37 0.090 0.08 0.00 0.007 0.0000
7 1.28 0.045 0.05 0.00 0.002 0.0000

end 1.28

0.09 0.0049

0.04

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 5.3/~15

Crossing Number 1

Date and Time: Jul.20/2016, 14:08

Staff: GR,NB

UTM Coordinates: 513026. 7145669

Station Name: R7

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Porcupine  Creek

Stream Flow & Discharge Calculation
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ELR Project No.

Left Bank 1.9

Right Bank 1.02

Wet.Width 0.88

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 1.02 0.080 0.00 0.00 0.000 0.0000
1 1.18 0.130 0.05 0.00 0.007 0.0000
2 1.28 0.090 0.07 0.06 0.006 0.0004
3 1.36 0.085 0.06 0.15 0.005 0.0008
4 1.45 0.100 0.06 0.19 0.006 0.0011
5 1.56 0.115 0.10 0.23 0.012 0.0026
6 1.68 0.105 0.12 0.28 0.013 0.0035
7 1.77 0.090 0.13 0.36 0.012 0.0042
8 1.86 0.065 0.13 0.23 0.008 0.0019
9 1.90 0.020 0.00 0.00 0.000 0.0000

end 1.90

0.07 0.0146

0.15

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 6.6/~20

Crossing Number 1

Date and Time: Jul.23/2016, 17:47

Staff: GR,NB

UTM Coordinates: 511885. 7147805

Station Name: R8

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Unnamed Creek

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)
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ELR Project No.

Left Bank 1.9

Right Bank 1.02

Wet.Width 0.88

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 1.90 0.025 0.00 0.00 0.000 0.0000
1 1.85 0.070 0.13 0.18 0.009 0.0016
2 1.76 0.110 0.13 0.39 0.014 0.0056
3 1.63 0.120 0.12 0.24 0.014 0.0035
4 1.52 0.110 0.09 0.24 0.010 0.0024
5 1.41 0.110 0.05 0.17 0.006 0.0009
6 1.30 0.110 0.06 0.07 0.007 0.0005
7 1.19 0.140 0.04 0.00 0.006 0.0000
8 1.02 0.085 0.00 0.00 0.000 0.0000

end 1.02

0.07 0.0144

0.14

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 6.6/~20

Crossing Number 2

Date and Time: Jul.23/2016, 17:47

Staff: GR,NB

UTM Coordinates: 511885. 7147805

Station Name: R8

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Unnamed Creek

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile

Depth (m)
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ELR Project No.

Left Bank 0.42

Right Bank 1.01

Wet.Width 0.59

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 0.42 0.030 0.10 0.36 0.003 0.0011
1 0.48 0.060 0.14 0.86 0.008 0.0072
2 0.54 0.060 0.39 0.75 0.023 0.0176
3 0.60 0.060 0.37 0.72 0.022 0.0160
4 0.66 0.070 0.35 0.67 0.025 0.0164
5 0.74 0.070 0.33 0.63 0.023 0.0146
6 0.80 0.060 0.30 0.64 0.018 0.0115
7 0.86 0.060 0.30 0.68 0.018 0.0122
8 0.92 0.075 0.29 0.63 0.022 0.0137
9 1.01 0.045 0.28 0.21 0.013 0.0026

end 1.01

0.29 0.1129

0.62

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 6.0/~17

Crossing Number 1

Date and Time: Jul.23/2016, 18:50

Staff: GR,NB

UTM Coordinates: 512343. 7146753

Station Name: R9

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Unnamed Creek

Stream Flow & Discharge Calculation
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ELR Project No.

Left Bank 0.42

Right Bank 1.01

Wet.Width 0.59

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 1.01 0.035 0.28 0.25 0.010 0.0025
1 0.94 0.065 0.28 0.69 0.018 0.0126
2 0.88 0.060 0.28 0.81 0.017 0.0136
3 0.82 0.060 0.28 0.68 0.017 0.0114
4 0.76 0.060 0.29 0.63 0.017 0.0110
5 0.70 0.065 0.32 0.70 0.021 0.0146
6 0.63 0.070 0.32 0.66 0.022 0.0148
7 0.56 0.085 0.37 0.70 0.031 0.0220
8 0.46 0.070 0.13 0.84 0.009 0.0074
9 0.42 0.020 0.10 0.37 0.002 0.0007

end 0.42

0.26 0.1105

0.63

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 6.0/~17

Crossing Number 2

Date and Time: Jul.23/2016, 18:50

Staff: GR,NB

UTM Coordinates: 512343. 7146753

Station Name: R9

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Unnamed Creek

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile
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ELR Project No.

Left Bank 2.49

Right Bank 0.7

Wet.Width 1.79

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 0.70 0.075 0.00 0.00 0.000 0.0000
1 0.85 0.155 0.04 0.00 0.006 0.0000
2 1.01 0.145 0.16 0.00 0.023 0.0000
3 1.14 0.140 0.15 0.00 0.020 0.0000
4 1.29 0.150 0.23 0.04 0.035 0.0014
5 1.44 0.150 0.23 0.16 0.035 0.0055
6 1.59 0.150 0.21 0.15 0.031 0.0046
7 1.74 0.150 0.19 0.07 0.029 0.0020
8 1.89 0.150 0.15 0.00 0.023 0.0000
9 2.04 0.150 0.05 0.00 0.008 0.0000

10 2.19 0.140 0.05 0.00 0.007 0.0000
11 2.32 0.150 0.03 0.00 0.004 0.0000
12 2.49 0.085 0.00 0.00 0.000 0.0000

end 2.49

0.11 0.0135

0.03

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 5.7/~16

Crossing Number 1

Date and Time: Jul.19/2016, 15:55

Staff: GR,NB

UTM Coordinates: 514165. 7147732

Station Name: R11

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Unnamed Creek

Stream Flow & Discharge Calculation
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Plot of Channel Depth and Velocity Profile
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ELR Project No.

Left Bank 2.48

Right Bank 0.7

Wet.Width 1.78

Station No.
Distance 

(m)

Station 

Width (m)
Depth (m)

Velocity @ 

60% (m/s)

Panel Area 

(m2)

Panel 

Discharge 

(m3/s)
0 2.48 0.090 0.00 0.00 0.000 0.0000
1 2.30 0.165 0.03 0.00 0.004 0.0000
2 2.15 0.150 0.07 0.00 0.011 0.0000
3 2.00 0.145 0.05 0.00 0.007 0.0000
4 1.86 0.150 0.17 0.01 0.026 0.0003
5 1.70 0.150 0.20 0.09 0.029 0.0026
6 1.56 0.145 0.21 0.21 0.030 0.0062
7 1.41 0.150 0.25 0.12 0.038 0.0045
8 1.26 0.145 0.22 0.00 0.032 0.0000
9 1.12 0.165 0.15 0.00 0.025 0.0000

10 0.93 0.210 0.10 0.00 0.021 0.0000
11 0.70 0.115 0.00 0.00 0.000 0.0000

end 0.70

0.12 0.0136

0.04

Mean Depth (m) Discharge (m3/s)

Mean Velocity (m/s)

Technique: Swoffer Flow Meter

Temp., Water/Air (oC) 5.7/~16

Crossing Number 2

Date and Time: Jul.19/2016, 15:55

Staff: GR,NB

UTM Coordinates: 514165. 7147732

Station Name: R11

16-240.3

Site / Location: Clinton Creek Site

Stream Name: Unnamed Creek

Stream Flow & Discharge Calculation
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APPENDIX 5 

Survey Data  

  



Appendix 5: Survey Data

Hudgeon Lake Instruments

Pass 1 Pass 2 Mean Pass 1 Pass 2 Mean Pass 1 Pass 2 Mean Pass 1 Pass 2 Mean Pass 1 Pass 2 Mean
BM 1 3.222 3.221 3.222 3.082 3.080 3.081 2.971 2.970 2.971 2.765 2.763 2.764 3.147 3.148 3.148
BM 2 2.659 2.658 2.659 2.519 2.520 2.520 2.408 2.407 2.408 2.119 2.119 2.119 2.502 2.502 2.502
BM3 2.058 2.058 2.058
Staff Gauge (SG) 4.130 4.129 4.130 3.994 4.000 3.997 4.011 4.012 4.012 3.478 3.479 3.479 3.864 3.864 3.864
Station Casing (SC) 3.616 3.616 3.616 1.316 1.316 1.316 3.419 3.418 3.419 3.188 3.188 3.188 3.569 3.569 3.569
BM1-BM2 difference 0.563 0.562 0.563 0.645 0.646
BM1-BM3 difference - - - - 1.090
BM2-BM3 difference - - - - 0.444
SG-BM1 difference 0.908 0.916 1.041 0.715 0.717
SG-BM2 difference 1.471 1.478 1.604 1.360 1.362
SG-BM3 difference - - - - 1.806
SC-BM1 difference 0.395 1.765 0.448 0.424 0.422
SC-BM2 difference 0.958 1.204 1.011 1.069 1.067
SC-BM3 difference - - - - 1.511

m
Jul-16Jul-15 Sep-15 Jan-16 Jun-16

m m m m
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Appendix 5: Survey Data

Wolverine Creek Instruments

Pass 1 Pass 2 Mean Pass 1 Pass 2 Mean Pass 1 Pass 2 Mean Pass 1 Pass 2 Mean Pass 1 Pass 2 Mean
BM 1 1.304 1.304 1.304 0.947 0.948 0.948 1.119 1.119 1.119 0.951 0.952 0.952 0.944 0.946 0.945
BM 2 0.691 0.691 0.691 0.332 0.331 0.332 0.518 0.518 0.518 0.340 0.341 0.341 0.334 0.335 0.335
Staff Gauge (SG) 1.595 1.597 1.596 1.248 1.249 1.249 1.415 1.414 1.415 1.234 1.233 1.234 1.230 1.231 1.231
Station casing (SC) 0.694 0.694 0.694 0.337 0.337 0.337 0.520 0.521 0.521 0.357 0.357 0.357 0.348 0.349 0.349
BM1-BM2 Difference 0.613 0.616 0.601 0.611 0.611
BM1-BM3 difference - - - - -
BM2-BM3 difference - - - - -
SG-BM1 difference 0.292 0.301 0.296 0.282 0.286
SG-BM2 difference 0.905 0.917 0.897 0.893 0.896
SG-BM3 difference - - - - -
SC-BM1 difference 0.610 0.611 0.599 0.595 0.597
SC-BM2 difference 0.003 0.006 0.002 0.017 0.014
SC-BM3 difference - - - - -

Jul-16
m

Jun-16
m

Oct-15 Jul-15
m m

Jan-16
m
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Appendix 5: Survey Data

Snowshoe Pit Lake Instruments

Pass 1 Pass 2 Mean Pass 1 Pass 2 Mean Pass 1 Pass 2 Mean Pass 1 Pass 2 Mean Pass 1 Pass 2 Mean
BM 1 1.383 1.383 1.383 1.372 1.372 1.372 1.210 1.209 1.210 1.272 1.272 1.272 0.574 0.574 0.574
BM 2 1.295 1.294 1.295 1.282 1.282 1.282 1.122 1.122 1.122 1.182 1.182 1.182 0.484 0.484 0.484
Staff Gauge (SG) 1.38 1.387 1.384 1.369 1.368 1.369 1.202 1.202 1.202 1.267 1.269 1.268 0.568 0.569 0.569
Water Surface 2.895 2.873 2.884 - - 0.994 - - - 3.070 3.070 3.070 1.962 1.963 1.963
BM1-BM2 Difference 0.089 0.090 0.087 0.090 0.090
SG-BM1 difference 0.000 0.004 0.008 0.004 0.005
SG-BM2 difference 0.089 0.087 0.080 0.086 0.085
SG-Water Difference -1.501 0.375 - -1.802 -1.394

SG Reading Reading (m)
July 30, 2015 0.375

October 1, 2015 -0.501 Water level below bottom of gauge
June 17, 2016 -0.802 Water level below bottom of gauge
July 24, 2016 -0.394 Water level below bottom of gauge (measured after four days of heavy rain)

August 20, 2016 1.300 Approximate. Water level was above the top of the SG. Lots of recent rain

September 21, 2016 0.990 Approximate and based on a photo taken of the staff gauge. Water level dropped since August sampling event

Jun-16
m

Jul-16
m

Oct-15 Jul-15
m m

Jan-16
m
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APPENDIX 6 

Response to Client Comments  
 



Government of Yukon APPENDIX 6 Hemmera 

Clinton Creek Water Quality and Hydrological Monitoring: June Sampling Event Summary Report - 1 - December 2016 

Response to Comments from Draft Report Version (as Received November 8, 2016) 

Comment 
No. 

Page Comment Response 

1 6 

Table 3.1 indicates that GWCC-4 had a field dissolved 
oxygen measurement of 2.19 mg/L (i.e., outside of CCME 
range).  Should this be included in Table 3 as an 
exceedance? 

This measurement should have been included in the table and has been 
added.  

2 6 Please include Site Condition heading The site condition heading has been added.  

3 6 

Is this an accurate field reading?  Field pH at this location in 
June was 8.16.  On the field data collection sheet, no pH 
was recorded (just “PEN”).  Field notes from other sites 
indicate that the pen was not calibrated.  Do we believe this 
pH to be an accurate reflection of conditions at R4? 

We’ve reviewed this field pH reading and agree that this and one other 
reading would be best removed from the dataset. We have updated our 
field data protocol for such cases.  

4 6 

Similar to above comment – is this considered an accurate 
field measurement?  On the field data collection sheet, pH is 
noted as 6.80, and was also collected with the pen unit.  
June field pH was 7.76. 

We’ve reviewed this field pH reading and agree that this and one other 
reading would be best removed from the dataset. We have updated our 
field data protocol for such cases. 

5 7 

To confirm – BM3 was installed during this field visit? 

Further, a recommendation in the June report included 
reinforcement of staff gauges at SL and E1(H) – was this 
completed in July? 

BM3 was installed during the July program.  

Also, staff gauges were visited and checked during the July program. 
Upon checks by the staff who had installed them, no further work was 
deemed necessary at Snowshoe Pit, and the gauge at Site E1(H) was 
reinforced.  

The text has been updated accordingly for both cases.   
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