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FIELD T.EST PIT LOG 
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TP14-01 

WGS84-UTM 
617465 m E 
5195550 m N 

Completed on: 
Oct. 20, 2014. 



TP14-02 WGS84-UTM 
617101 m E 
5196293 m N 

Completed on: 
Oct. 21, 2014. 



TP14-03 

Completed on: 
Oct. 22, 2014. 



TP14-04 

Completed on: 
Oct. 23, 2014. 
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 Location    Depth (m)

 Location    Depth (m)

Classification (USCS) MC% LL PL PI Cc Cu

D100 D60 D30 D10 %Gravel %Sand %Silt %Clay

GRADATION CURVES

TP14-01
TP14-02
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0.0
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SAND and GRAVEL; some silt (SM)
Gravelly; silty SAND (SM)

Sandy GRAVEL; trace silt (GP-GM)
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SAND and GRAVEL; some silt (SM)
Gravelly; silty SAND (SM)

Sandy GRAVEL; trace silt (GP-GM)
Sandy GRAVEL; trace silt (GW)
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8.9
6.5
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1.67

90.3
18.9
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APPENDIX C  
Monitoring Well Installation Record; Monitoring Well Completion 
Images; Monitoring Well/Stream Gauge Survey Data 
 



Project: Canada Fluorspar Inc-Phase I Hydrogeology Project No.
Drilling Contractor: Springdale Drilling Completion Date: 20-Oct-14
Drilling Method and Equipment Used: Duralite 800 - diamond drill - track mounted

A 0.61 m B 1.15m
Depth (m) r=0.01905 m r=0.01905 m

Ground Surface 0 0.0 0.0
Overburden
peat, clayey soil

Overburden 1

Grey-brown, compact,
cobbles and boulders
in a sandy gravel 2 Bottom of Pit 2m
matrix.

3

4 4m

5

6

6.8m
BEDROCK 7 EOH= 7.0 m
Grey-green,
Metasediment

8

Note:
After coring with NQ rods, material fell in borehole when NQ rods were removed.  Driller reamed borehole
with HQ rods (surface casing) and piezometer was installed within HQ rods.
Driller was unable to keep borehole open to allow placement of filter sand and the natural material was
allowed to fill the annular space within the screen and borehole wall.

Bedrock was encountered at 6.8m bgs.  Large boulders lead driller to believe that we were coring bedrock.

Piezometers completed with locking cap on November 1, 2014.
Four-inch borehole diameter. 

GPS Coordinates: 
MW14-01A:   617458 mE / 5195561  WGS84 Datum
MW14-01B:   617465 mE / 5195550  WGS84 Datum Field Hydrogeologist: A.Ivanoff

Checked:

GOLDER ASSOCIATES

Monitoring Well Instalation Record                     
MW14-01

1407707

GEOLOGY Piezo A   Depth 
(m)

Piezo B     Depth 
(m)

Piezometers are 10.75m apart and approximately 35m from edge of Lake.

Bentonite 
Pelets 
0. - 4.0 m 

Clayey soil fill 
on surface 

10-slot PVC  
Screen 
0.35 - 1.85 m 

sandy gravel 
back-fill 

Back fill 
4.0 - 7.0 m 
Sandy gravel  

WL=0.28m bgs 
Nov 1, 2014 WL=0.41m bgs 

Nov 1, 2014 

Not to Scale 

10-slot PVC  
Screen 
4.9 - 6.4 m 



Project: Canada Fluorspar Inc-Phase I Hydrogeology Project No.
Drilling Contractor: Springdale Drilling Completion Date: 21-Oct-14
Drilling Method and Equipment Used: Duralite 800 - diamond drill - track mounted

A 0.80 m B 1.25m
Depth (m) r=0.01905 m r=0.01905 m

Ground Surface 0 0.0 0.0
Overburden
peat, clayey soil

` 1
Overburden

Grey-brown, compact,
cobbles and boulders
in a silty sand with 2 Bottom of Pit 1.9m
gravel matrix

3

4
4.2m

4.8m
BEDROCK 5

Grey-green,
Metasediment

5.8m
6

7

8

8.5m
EOH= 8.8 m

9

Note:
After coring with NQ rods, borehole was washed with fresh water for 30 minutes and NQ rods were removed.
Piezometer was installed in open hole.
HQ surface casing to 4.2m bgs remains in borehole to anchor protective well casing.

Bedrock was encountered at 4.8m bgs.  Large boulders and cobbles observed at bedrock surface.

Piezometers completed with locking cap on November 1, 2014.
Four-inch borehole diameter. 

GPS Coordinates: 
MW14-01A:   617096 mE / 5196293  WGS84 Datum
MW14-01B:   617101 mE / 5196293  WGS84 Datum Field Hydrogeologist: A.Ivanoff

Checked:

GEOLOGY Piezo A   Depth 
(m)

Piezo B     Depth 
(m)

Piezometers A and B are 5.15m apart and approximately 64m and 59m from edge of pond respectively.

GOLDER ASSOCIATES

Piezometers A and B are approximately 22m from centre of stream located to the west of the well.

Monitoring Well Instalation Record                     
MW14-02

1407707

Bentonite 
Pelets 
0. - 5.8 m 

Clayey soil fill 
on surface 

10-slot PVC  
Screen 
0.25 - 1.75 m 

sandy gravel 
back-fill 

Sand Pack 
5.8 - 8.8 m 

WL=2.90m bgs 
Nov 1, 2014 

WL=0.74m bgs 
Nov 1, 2014 

Not to Scale 

10-slot PVC  
Screen 
7.0 - 8.5 m 



Project: Canada Fluorspar Inc-Phase I Hydrogeology Project No.
Drilling Contractor: Springdale Drilling Completion Date: 22-Oct-14
Drilling Method and Equipment Used: Duralite 800 - diamond drill - track mounted

A 0.99 m B 1.25m
Depth (m) r=0.01905 m r=0.01905 m

Ground Surface 0 0.0 0.0

Overburden
peat, clayey soil

` 1

Overburden

Grey-brown, compact,
cobbles and boulders
in a silty sand with 2 Bottom of Pit 2.0m

gravel matrix
2.4m

BEDROCK

Grey-green,
Metasediment

4

EOH=5.5 m

6

Note:
After coring with NQ rods, borehole was washed with fresh water for 30 minutes and NQ rods were removed.
Piezometer was installed in open hole.
HQ surface casing to 1.8m bgs remains in borehole to anchor protective well casing.

Bedrock was encountered at 2.4m bgs.  Large boulders and cobbles observed at bedrock surface.

Piezometers completed with locking cap on November 1, 2014.
Four-inch borehole diameter. 

GPS Coordinates: 
MW14-01A:   616285 mE / 5196552  WGS84 Datum
MW14-01B:   616284 mE / 5196552  WGS84 Datum Field Hydrogeologist: A.Ivanoff

Checked:

GEOLOGY Piezo A   Depth 
(m)

Piezo B     Depth 
(m)

Piezometers A and B are 2.95m apart and approximately 33m from edge of pond.

GOLDER ASSOCIATES

Monitoring Well Instalation Record                     
MW14-03

1407707

Bentonite 
Pelets 
0. - 2.5 m 

Clayey soil fill 
on surface 

10-slot PVC  
Screen 
0.25 - 1.75 m 

sandy gravel 
back-fill 

Sand Pack 
2.5 - 5.5 m 

WL=0.06m bgs 
Nov 1, 2014 WL=0.14m bgs 

Nov 1, 2014 

Not to Scale 

10-slot PVC  
Screen 
4.0 - 5.5 m 



Project: Canada Fluorspar Inc-Phase I Hydrogeology Project No.
Drilling Contractor: Springdale Drilling Completion Date: 23-Oct-14
Drilling Method and Equipment Used: Duralite 800 - diamond drill - track mounted

A 0.97 m B 1.40m
Depth (m) r=0.01905 m r=0.01905 m

Ground Surface 0 0.0 0.0
Overburden
peat, clayey soil

Overburden
Grey-brown, compact, 1
cobbles and boulders
in a silty sand with
gravel matrix Bottom of Pit 1.6m

2

BEDROCK

Grey-green,
Metasediment 3

4

5
`

6

EOH= 6.5 m

7

Note:
After coring with NQ rods, borehole was washed with fresh water for 30 minutes and NQ rods were removed
Piezometer was installed in open hole.
HQ surface casing to 2.4m bgs remains in borehole to anchor protective well casing.

Bedrock was encountered at 2.0m bgs.  Large boulders and cobbles observed at bedrock surface.

Piezometers completed with locking cap on November 1, 2014.
Four-inch borehole diameter. 

GPS Coordinates: 
MW14-04A:   615673 mE / 5196695  WGS84 Datum
MW14-04B:   615671 mE / 5196693  WGS84 Datum Field Hydrogeologist: A.Ivanoff

Checked:

GEOLOGY Piezo A   Depth 
(m)

Piezo B     Depth 
(m)

Piezometers A and B are 3.50m apart.

GOLDER ASSOCIATES

Monitoring Well Instalation Record                     
MW14-04

1407707

Bentonite 
Pelets 
0. - 3.5 m 

Clayey soil fill 
on surface 

10-slot PVC  
Screen 
0.10 - 1.60 m 

sandy gravel 
back-fill 

Sand Pack 
3.5 - 6.5 m 

WL=0.49m bgs 
Nov 1, 2014 

WL=0.03m bgs 
Nov 1, 2014 

Not to Scale 

10-slot PVC  
Screen 
4.9 - 6.4 m 



Completed Monitoring Well Site (MW14-01AB) – photo taken on Nov 1, 2014. 

Piezometers are 10.75m apart and approximately 35m from edge of Lake. 



Completed Monitoring Well Site (MW14-02AB) – photo taken on Nov 1, 2014. 

Piezometers are 5.15m apart . 
Approximately 59 and 64 m from edge of Pond. 
Approximately 22m to center line of brook. 



Completed Monitoring Well Site (MW14-03AB) – photo taken on Nov 1, 2014 
Piezometers are 2.95 m apart and about 33 m from edge of Pond.. 



Completed Monitoring Well Site (MW14-04AB) – photo taken on Nov 1, 2014. 
Piezometers are 3.5 meters apart. 



NOVEMBER 11, 2014 - MONITORING WELL/STREAM GAUGE OBSERVATIONS 

COORDINATE SYSTEM - NAD83 UTM ZONE 21 C.M. = ST w 
MONITORING WELL NORTHING EASTING ELEVATION DESCRIPTION 

MW14-01 A 5195558.718 617456.865 113.534 MONITORING WELL 
MW14-01 B 5195550.960 617463.835 113.918 MONITORING WELL 
MW14-02 A 5196291.427 617092.933 111.874 MONITORING WELL 
MW14-02 Bl 5196291.582 61 7098.095 111.976 MONITORING WELL 
MW14-03 A 5196549.293 616283.015 119.212 MONITORING WELL 
MW14-03 B 5196546.639 61 6283.094 119.554 MONITORING WELL 
MW14-04 A 5196693.053 615671.982 94.857 MONITORING WELL 
MW14-04 B 5196689.723 615672.293 94.915 MONITORING WELL 

STREAM GAUGE 

SW-01 5195035.386 617427.587 110.526 BENCHMARK 
SW-02 5196702.319 617019.837 107.580 BENCHMARK 
SW-03 5196632.485 616282. 166 115.909 BENCHMARK 

SW-01-TOS 5195030.643 617429.174 111.535 TOP OF STEEL 
SW-02-TOS 5196703.585 617017.206 108.813 TOP OF STEEL 
SW-03-TOS 5196633.252 616281.737 116.866 TOP OF STEEL 
EXPLORATION 
BOREHOLES 

pGS-124 5196080.056 616377.195 123.347 BOREHOLE 
pGS-93b - - - NO OBSERVATION 

EDWARDS AND ASSOCIATES LTD. 
LAND SURVEYING, ENGINEERING, CONSULTING, INFORMATION MANAGEMENT 

BOX 158, MARYSTOWN, NF, AOE 2MO, TEL 709-279-1990, FAX 709-279-2185 

MONITORING WELLS/STREAM GAUGES - FIELD OBSERVATIONS 

CANADA FLUORSPAR INC. 
ST. LAWRENCE, NEWFOUNDLAND AND LABRADOR 

SCALE: N/A I SURVEY BY: l.E R.B. 

DATE: NOVEMBER 19, 2014 I JOB NO. 6159 
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APPENDIX D  
Water Quality Analysis Report 
 



Golder Associates Ltd
Maxxam  Job  #: B4K8828 Client Project #: 1407707
Report Date: 2014/11/24 Site Location: CFI/ST.LAWRENCE,NL

Sampler Initials: AI
ATLANTIC RCAP-MS TOTAL METALS IN WATER (WATER)
Maxxam ID YI3664 YI3665 YI3666 YI3666 YI3667 YI3668 YI3669 YI3670 YI3670 YI3671 YI3672 YI3673 YI3673 YI3674 YI3675 YI3676
Sampling Date 2014/11/03  13:35 2014/11/03  14:00 2014/11/03  14:55 2014/11/03  14:55 2014/11/03  16:00 2014/11/04  08:45 2014/11/04  09:05 2014/11/04  10:10 2014/11/04  10:10 2014/11/04  10:20 2014/11/04  11:15 2014/11/04  11:50 2014/11/04  11:50 2014/11/04  12:15 2014/11/04  14:50 2014/11/04  15:15
COC Number B 128762 B 128762 B 128762 B 128762 B 128762 B 128762 B 128762 B 128762 B 128762 B 128762 B 128762 B 128762 B 128762 B 128763 B 128763 B 128763

Units Criteria A AO WS-2 WS-5 QC Batch WS-10 WS-10 Lab-Dup QC Batch WQ STA-2 WQ STA-9 WQ STA-8 RDL QC Batch WQ STA-3 WQ STA-3 Lab-Dup QC Batch WQ STA-4 QC Batch MW14-04A RDL QC Batch WQ STN-1 WQ STN-1 Lab-Dup QC Batch WQ STN-7 QC Batch WQ STN-6 WQ STN-5 RDL QC Batch
Calculated Parameters
Anion Sum me/L - - 1.00 1.06 3813787 0.490 3813787 0.380 0.360 0.360 N/A 3813787 0.380 3813787 0.410 3813787 2.74 N/A 3813787 0.390 3813787 0.420 3813787 0.270 0.290 N/A 3813787
Bicarb. Alkalinity (calc. as CaCO3) mg/L - - 24 22 3813784 5.7 3813784 <1.0 <1.0 <1.0 1.0 3813784 <1.0 3813784 <1.0 3813784 93 1.0 3813784 <1.0 3813784 <1.0 3813784 <1.0 <1.0 1.0 3813784
Calculated TDS mg/L - 500 58 63 3813791 31 3813791 27 24 23 1.0 3813791 25 3813791 26 3813791 150 1.0 3813791 28 3813791 29 3813791 21 21 1.0 3813791
Carb. Alkalinity (calc. as CaCO3) mg/L - - <1.0 <1.0 3813784 <1.0 3813784 <1.0 <1.0 <1.0 1.0 3813784 <1.0 3813784 <1.0 3813784 <1.0 1.0 3813784 <1.0 3813784 <1.0 3813784 <1.0 <1.0 1.0 3813784
Cation Sum me/L - - 1.08 1.18 3813787 0.570 3813787 0.540 0.470 0.470 N/A 3813787 0.490 3813787 0.490 3813787 2.54 N/A 3813787 0.550 3813787 0.540 3813787 0.420 0.410 N/A 3813787
Hardness (CaCO3) mg/L - - 34 31 3813785 11 3813785 7.7 4.5 4.6 1.0 3813785 6.6 3813785 6.7 3813785 92 1.0 3813785 7.8 3813785 7.8 3813785 6.5 6.3 1.0 3813785
Ion Balance (% Difference) % - - 3.85 5.36 3813786 7.55 3813786 17.4 13.3 13.3 N/A 3813786 12.6 3813786 8.89 3813786 3.79 N/A 3813786 17.0 3813786 12.5 3813786 21.7 17.1 N/A 3813786
Langelier Index (@ 20C) N/A - - -1.57 -1.73 3813789 -3.60 3813789 NC NC NC 3813789 NC 3813789 NC 3813789 -0.327 3813789 NC 3813789 NC 3813789 NC NC 3813789
Langelier Index (@ 4C) N/A - - -1.82 -1.98 3813790 -3.85 3813790 NC NC NC 3813790 NC 3813790 NC 3813790 -0.577 3813790 NC 3813790 NC 3813790 NC NC 3813790
Nitrate (N) mg/L 10 - 0.082 0.087 3813329 0.067 3813329 0.058 <0.050 <0.050 0.050 3813329 <0.050 3813329 <0.050 3813788 <0.050 0.050 3813788 <0.050 3813788 <0.050 3813788 <0.050 <0.050 0.050 3813788
Saturation pH (@ 20C) N/A - - 8.86 9.00 3813789 10.1 3813789 NC NC NC 3813789 NC 3813789 NC 3813789 7.90 3813789 NC 3813789 NC 3813789 NC NC 3813789
Saturation pH (@ 4C) N/A - - 9.11 9.26 3813790 10.3 3813790 NC NC NC 3813790 NC 3813790 NC 3813790 8.15 3813790 NC 3813790 NC 3813790 NC NC 3813790
Inorganics
Total Alkalinity (Total as CaCO3) mg/L - - 24 22 3823280 5.7 5.3 3823280 <5.0 <5.0 <5.0 5.0 3823280 <5.0 3823280 <5.0 3823280 93 5.0 3823280 <5.0 3823280 <5.0 3823280 <5.0 <5.0 5.0 3823280
Dissolved Chloride (Cl) mg/L - 250 15 19 3823281 12 12 3823281 13 13 13 1.0 3823281 13 3823281 14 3823281 16 1.0 3823281 13 3823281 14 3823281 9.7 10 1.0 3823281
Colour TCU - 15 90 100 3823284 140 140 3823284 69 67 73 25 3823284 31 3823284 34 3823284 10 5.0 3823284 120 3823284 89 3823284 69 65 25 3823284
Nitrate + Nitrite mg/L - - 0.082 0.087 3823286 0.067 0.067 3823286 0.058 <0.050 <0.050 0.050 3823286 <0.050 3823286 <0.050 3823286 <0.050 0.050 3823286 <0.050 3823286 <0.050 3823286 <0.050 <0.050 0.050 3823286
Nitrite (N) mg/L 1 - <0.010 <0.010 3823287 <0.010 <0.010 3823287 <0.010 <0.010 <0.010 0.010 3823287 <0.010 3823287 <0.010 3823287 <0.010 0.010 3823287 <0.010 3823287 <0.010 3823287 <0.010 <0.010 0.010 3823287
Nitrogen (Ammonia Nitrogen) mg/L - - <0.050 <0.050 3823460 <0.050 3823460 <0.050 <0.050 <0.050 0.050 3823467 <0.050 3821900 <0.050 3821900 0.075 0.050 3823467 <0.050 0.052 3821900 <0.050 3823467 <0.050 <0.050 0.050 3823467
Total Organic Carbon (C) mg/L - - 9.1 10 3821731 11 3821731 6.9 7.5 6.6 0.50 3821731 4.1 4.0 3821731 4.1 3821731 4.2 0.50 3821731 11 3821731 9.3 3821731 6.9 6.9 0.50 3821731
Orthophosphate (P) mg/L - - <0.010 <0.010 3823285 <0.010 <0.010 3823285 <0.010 <0.010 <0.010 0.010 3823285 <0.010 3823285 <0.010 3823285 <0.010 0.010 3823285 <0.010 3823285 <0.010 3823285 <0.010 <0.010 0.010 3823285
pH pH - 6.5 : 8.5 7.29 7.28 3823264 6.50 3823264 6.15 5.16 4.98 N/A 3823423 5.65 3823423 5.65 3823423 7.57 N/A 3823423 5.88 3823423 5.92 3823423 6.02 6.03 N/A 3823423
Reactive Silica (SiO2) mg/L - - 3.9 3.8 3823283 2.5 2.6 3823283 2.2 0.67 0.60 0.50 3823283 0.84 3823283 0.90 3823283 7.6 0.50 3823283 2.8 3823283 2.3 3823283 1.9 1.9 0.50 3823283
Dissolved Sulphate (SO4) mg/L - 500 <2.0 <2.0 3823282 <2.0 <2.0 3823282 <2.0 <2.0 <2.0 2.0 3823282 <2.0 3823282 <2.0 3823282 16 2.0 3823282 <2.0 3823282 <2.0 3823282 <2.0 <2.0 2.0 3823282
Turbidity NTU 0.3 - 1.3 2.5 3825930 1.5 3825931 1.0 0.60 0.64 0.10 3825931 0.92 0.95 3825931 0.63 3825931 6.0 0.10 3825931 2.9 3825931 2.6 3825931 1.0 0.83 0.10 3825931
Conductivity uS/cm - - 99 110 3823265 55 3823265 54 54 53 1.0 3823429 52 3823429 52 3823429 250 1.0 3823429 56 3823429 54 3823429 40 39 1.0 3823429
Metals
Total Aluminum (Al) ug/L - 100 310 430 3815304 290 3815304 330 280 290 5.0 3815304 170 3815304 180 3815304 170 5.0 3815304 610 3815304 460 3815304 130 130 5.0 3817191
Total Antimony (Sb) ug/L 6 - <1.0 <1.0 3815304 <1.0 3815304 <1.0 <1.0 <1.0 1.0 3815304 <1.0 3815304 <1.0 3815304 <1.0 1.0 3815304 <1.0 3815304 <1.0 3815304 <1.0 <1.0 1.0 3817191
Total Arsenic (As) ug/L 10 - <1.0 <1.0 3815304 <1.0 3815304 <1.0 <1.0 <1.0 1.0 3815304 <1.0 3815304 <1.0 3815304 <1.0 1.0 3815304 1.2 3815304 1.1 3815304 <1.0 <1.0 1.0 3817191
Total Barium (Ba) ug/L 1000 - 97 110 3815304 19 3815304 3.7 2.6 3.1 1.0 3815304 3.2 3815304 3.1 3815304 97 1.0 3815304 8.3 3815304 8.5 3815304 13 14 1.0 3817191
Total Beryllium (Be) ug/L - - <1.0 <1.0 3815304 <1.0 3815304 <1.0 <1.0 <1.0 1.0 3815304 <1.0 3815304 <1.0 3815304 <1.0 1.0 3815304 <1.0 3815304 <1.0 3815304 <1.0 <1.0 1.0 3817191
Total Bismuth (Bi) ug/L - - <2.0 <2.0 3815304 <2.0 3815304 <2.0 <2.0 <2.0 2.0 3815304 <2.0 3815304 <2.0 3815304 <2.0 2.0 3815304 <2.0 3815304 <2.0 3815304 <2.0 <2.0 2.0 3817191
Total Boron (B) ug/L 5000 - <50 <50 3815304 <50 3815304 <50 <50 <50 50 3815304 <50 3815304 <50 3815304 <50 50 3815304 <50 3815304 <50 3815304 <50 <50 50 3817191
Total Cadmium (Cd) ug/L 5 - 0.043 0.052 3815304 0.047 3815304 0.030 0.040 0.044 0.010 3815304 0.017 3815304 0.022 3815304 0.25 0.010 3815304 0.037 3815304 0.029 3815304 0.025 0.021 0.010 3817191
Total Calcium (Ca) ug/L - - 12000 9900 3815304 2900 3815304 1400 380 380 100 3815304 1100 3815304 1100 3815304 32000 100 3815304 1400 3815304 1400 3815304 1500 1500 100 3817191
Total Chromium (Cr) ug/L 50 - <1.0 <1.0 3815304 <1.0 3815304 <1.0 <1.0 <1.0 1.0 3815304 <1.0 3815304 <1.0 3815304 2.7 1.0 3815304 <1.0 3815304 <1.0 3815304 <1.0 <1.0 1.0 3817191
Total Cobalt (Co) ug/L - - <0.40 <0.40 3815304 <0.40 3815304 <0.40 <0.40 <0.40 0.40 3815304 <0.40 3815304 <0.40 3815304 0.75 0.40 3815304 0.54 3815304 <0.40 3815304 <0.40 <0.40 0.40 3817191
Total Copper (Cu) ug/L - 1000 <2.0 2.6 3815304 <2.0 3815304 <2.0 <2.0 <2.0 2.0 3815304 <2.0 3815304 <2.0 3815304 7.8 2.0 3815304 <2.0 3815304 <2.0 3815304 <2.0 <2.0 2.0 3817191
Total Iron (Fe) ug/L - 300 300 440 3815304 620 3815304 440 200 150 50 3815304 140 3815304 140 3815304 340 50 3815304 660 3815304 520 3815304 530 530 50 3817191
Total Lead (Pb) ug/L 10 - 2.7 5.5 3815304 1.3 3815304 0.88 0.68 0.96 0.50 3815304 <0.50 3815304 <0.50 3815304 2.9 0.50 3815304 1.4 3815304 0.92 3815304 <0.50 <0.50 0.50 3817191
Total Lithium (Li) ug/L - - <2.0 2.1 3815304 <2.0 3815304 2.1 <2.0 <2.0 2.0 3815304 <2.0 3815304 <2.0 3815304 17 2.0 3815304 2.7 3815304 2.2 3815304 <2.0 <2.0 2.0 3817191
Total Magnesium (Mg) ug/L - - 1000 1400 3815304 890 3815304 1000 860 890 100 3815304 960 3815304 980 3815304 2600 100 3815304 1000 3815304 1000 3815304 680 640 100 3817191
Total Manganese (Mn) ug/L - 50 18 64 3815304 75 3815304 19 35 34 2.0 3815304 6.1 3815304 6.9 3815304 170 2.0 3815304 22 3815304 11 3815304 24 25 2.0 3817191
Total Molybdenum (Mo) ug/L - - <2.0 <2.0 3815304 <2.0 3815304 <2.0 <2.0 <2.0 2.0 3815304 <2.0 3815304 <2.0 3815304 13 2.0 3815304 <2.0 3815304 <2.0 3815304 <2.0 <2.0 2.0 3817191
Total Nickel (Ni) ug/L - - <2.0 <2.0 3815304 <2.0 3815304 <2.0 <2.0 <2.0 2.0 3815304 <2.0 3815304 <2.0 3815304 3.9 2.0 3815304 <2.0 3815304 <2.0 3815304 <2.0 <2.0 2.0 3817191
Total Phosphorus (P) ug/L - - <100 <100 3815304 <100 3815304 <100 <100 <100 100 3815304 <100 3815304 <100 3815304 <100 100 3815304 <100 3815304 <100 3815304 <100 <100 100 3817191
Total Potassium (K) ug/L - - 470 700 3815304 390 3815304 400 270 250 100 3815304 300 3815304 290 3815304 1300 100 3815304 490 3815304 400 3815304 300 320 100 3817191
Total Selenium (Se) ug/L 50 - <1.0 <1.0 3815304 <1.0 3815304 <1.0 <1.0 <1.0 1.0 3815304 <1.0 3815304 <1.0 3815304 <1.0 1.0 3815304 <1.0 3815304 <1.0 3815304 <1.0 <1.0 1.0 3817191
Total Silicon (Si) ug/L - - 1900 2000 3815304 1200 3815304 1100 <500 <500 500 3815304 <500 3815304 <500 3815304 3500 500 3815304 1500 3815304 1200 3815304 880 830 500 3817191
Total Silver (Ag) ug/L - - <0.10 <0.10 3815304 <0.10 3815304 <0.10 <0.10 <0.10 0.10 3815304 <0.10 3815304 <0.10 3815304 <0.10 0.10 3815304 <0.10 3815304 <0.10 3815304 <0.10 <0.10 0.10 3817191
Total Sodium (Na) ug/L - 200000 8900 12000 3815304 7400 3815304 8300 8300 8200 100 3815304 7900 3815304 7800 3815304 15000 100 3815304 8300 3815304 8200 3815304 6100 5900 100 3817191
Total Strontium (Sr) ug/L - - 21 25 3815304 14 3815304 9.6 5.3 5.7 2.0 3815304 8.3 3815304 8.4 3815304 140 2.0 3815304 10 3815304 9.8 3815304 12 11 2.0 3817191
Total Sulphur (S) ug/L - - <5000 <5000 3815304 <5000 3815304 <5000 <5000 <5000 5000 3815304 <5000 3815304 <5000 3815304 <5000 5000 3815304 <5000 3815304 <5000 3815304 <5000 <5000 5000 3817191
Total Tellurium (Te) ug/L - - <2.0 <2.0 3815304 <2.0 3815304 <2.0 <2.0 <2.0 2.0 3815304 <2.0 3815304 <2.0 3815304 <2.0 2.0 3815304 <2.0 3815304 <2.0 3815304 <2.0 <2.0 2.0 3817191
Total Thallium (Tl) ug/L - - <0.10 <0.10 3815304 <0.10 3815304 <0.10 <0.10 <0.10 0.10 3815304 <0.10 3815304 <0.10 3815304 <0.10 0.10 3815304 <0.10 3815304 <0.10 3815304 <0.10 <0.10 0.10 3817191
Total Tin (Sn) ug/L - - <2.0 <2.0 3815304 <2.0 3815304 <2.0 <2.0 <2.0 2.0 3815304 <2.0 3815304 <2.0 3815304 2.7 2.0 3815304 <2.0 3815304 <2.0 3815304 <2.0 <2.0 2.0 3817191
Total Titanium (Ti) ug/L - - 5.6 6.0 3815304 3.9 3815304 2.8 2.5 2.9 2.0 3815304 <2.0 3815304 <2.0 3815304 6.3 2.0 3815304 7.2 3815304 3.7 3815304 <2.0 2.5 2.0 3817191
Total Uranium (U) ug/L 20 - 0.58 0.74 3815304 0.46 3815304 <0.10 <0.10 <0.10 0.10 3815304 <0.10 3815304 <0.10 3815304 5.1 0.10 3815304 <0.10 3815304 <0.10 3815304 0.21 0.19 0.10 3817191
Total Vanadium (V) ug/L - - <2.0 <2.0 3815304 <2.0 3815304 <2.0 <2.0 <2.0 2.0 3815304 <2.0 3815304 <2.0 3815304 <2.0 2.0 3815304 <2.0 3815304 <2.0 3815304 <2.0 <2.0 2.0 3817191
Total Zirconium (Zr) ug/L - - <2.0 <2.0 3815304 <2.0 3815304 <2.0 <2.0 <2.0 2.0 3815304 <2.0 3815304 <2.0 3815304 <2.0 2.0 3815304 <2.0 3815304 <2.0 3815304 <2.0 <2.0 2.0 3817191
Total Zinc (Zn) ug/L - 5000 5.4 9.5 3815304 6.0 3815304 6.3 7.7 8.9 5.0 3815304 <5.0 3815304 <5.0 3815304 800 5.0 3815304 8.9 3815304 5.0 3815304 <5.0 <5.0 5.0 3817191

RDL = Reportable Detection Limit
Lab-Dup = Laboratory Initiated Duplicate
EDL = Estimated Detection Limit
QC Batch = Quality Control Batch
Criteria A,AO: Guideline - Summary of Guidelines for Canadian Drinking Water 
Quality (SGCDWQ),  Health Canada, Oct. 2014.

A= Maximum Acceptable Concentration (MAC) - established for substances that 
are known or suspected to cause adverse effects on health. 

AO= Aesthetic Objectives (AO) - apply to characteristics of drinking water that 
can affect its acceptance by consumers or interfere with practices for 
supplying good quality water.  

Note 1  Turbidity guideline value of 0.3 NTU based on conventional treatment 
system. For slow sand or diatomaceous earth filtration  1.0 NTU and for 
membrane filtration 0.1 NTU.
Note 2  Aluminium guideline value of 0.1 mg/L is for treatment plants using 
aluminium-based coagulants, 0.2mg/L applies to other types of treatment 
systems.



Golder Associates Ltd
Maxxam  Job  #: B4K8828 Client Project #: 1407707
Report Date: 2014/11/24 Site Location: CFI/ST.LAWRENCE,NL

Sampler Initials: AI
RESULTS OF 
ANALYSES OF 
Maxxam ID YI3664 YI3664 YI3665 YI3666 YI3666 YI3667 YI3668 YI3669 YI3670 YI3671 YI3672 YI3673 YI3674 YI3675 YI3675 YI3676

Sampling Date
2014/11/0
3  13:35

/03  
13:35

2014/11/0
3  14:00

2014/11/03  
14:55

2014/11/03  
14:55

2014/11/03  
16:00

2014/11/04  
08:45

2014/11/04  
09:05

2014/11/04  
10:10

2014/11/04  
10:20

2014/11/04  
11:15

2014/11/04  
11:50

2014/11/04  
12:15

2014/11/04  
14:50

2014/11/04  
14:50

2014/11/04  
15:15

COC Number B 128762 B B 128762 B 128762 B 128762 B 128762 B 128762 B 128762 B 128762 B 128762 B 128762 B 128762 B 128763 B 128763 B 128763 B 128763

Units Criteria A AO WS-2
WS-2 
Lab-
Dup

RDL WS-5 WS-10 WS-10 Lab-
Dup WQ STA-2 WQ STA-9 WQ STA-8 WQ STA-3 QC Batch WQ STA-4 RDL QC Batch MW14-04A RDL WQ STN-1 WQ STN-7 WQ STN-6 WQ STN-6 

Lab-Dup WQ STN-5 RDL QC Batch

Field 
Measurements
Field pH pH - - 6.00 N/A 6.23 6.11 5.95 3.70 3.94 4.69 ONSITE 4.76 N/A ONSITE 6.22 N/A 5.92 5.94 5.68 5.53 N/A ONSITE
Inorganics
Total Dissolved 
Solids mg/L

-
500 52 20 85 48 49 36 37 38 3821546 38 10 3821546 170 20 63 61 51 46 20 3823470

Dissolved 
Fluoride (F-) mg/L

1.5
-

1.6
0.10 1.5 0.41 0.40 0.24 <0.10 <0.10 0.16 3815638 0.16 0.10 3815638

1.7
0.10 0.22 0.21 <0.10 <0.10 0.10 3815638

Dissolved 
Organic Carbon 
(C) mg/L

-

- 8.9 0.50 9.7 11 7.2 7.5 7.0 4.1 3821726 4.3 0.50 3825851 3.5 0.50 12 9.6 6.6 6.7 0.50 3825851
Total 
Phosphorus mg/L

-
- <0.020 0.020 <0.020 0.029 <0.020 <0.020 0.030 <0.020 3823358 0.030 0.020 3823358 0.028 0.020 0.027 0.031 0.025 0.025 0.020 3823358

Total Suspended 
Solids mg/L

-

- 1.6 1.0 3.6 3.6 1.4 <1.0 <1.0 1.0 3817326 <1.0 1.0 3817326 7.9 2.0 1.6 1.2 1.4 1.4 1.0 3817326
Sulphide mg/L - 0.05 <0.020 <0.020 0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 3816944 <0.020 0.020 3816944 <0.020 0.020 <0.020 <0.020 <0.020 <0.020 0.020 3816944
Bromide (Br-) mg/L - - <1.0 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3817015 <1.0 1.0 3817015 <1.0 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 3817015

RDL = Reportable Detection Limit
Lab-Dup = Laboratory Initiated Duplicate
EDL = Estimated Detection Limit
QC Batch = Quality Control Batch
Criteria A,AO: Guideline - Summary of Guidelines for Canadian Drinking Water 
Quality (SGCDWQ),  Health Canada, Oct. 2014.

A= Maximum Acceptable Concentration (MAC) - established for substances that 
are known or suspected to cause adverse effects on health. 

AO= Aesthetic Objectives (AO) - apply to characteristics of drinking water that 
can affect its acceptance by consumers or interfere with practices for 
supplying good quality water.  

Note 1  Turbidity guideline value of 0.3 NTU based on conventional treatment 
system. For slow sand or diatomaceous earth filtration  1.0 NTU and for 
membrane filtration 0.1 NTU.
Note 2  Aluminium guideline value of 0.1 mg/L is for treatment plants using 
aluminium-based coagulants, 0.2mg/L applies to other types of treatment 
systems.



Golder Associates Ltd
Maxxam  Job  #: B4K1255 Client Project #: 1407707/4
Report Date: 2014/11/28 Site Location: CFI/ST.LAWRENCE,NL

Sampler Initials: AI
ATLANTIC RCAP-MS TOTAL METALS IN WATER (WATER)
Maxxam ID YE4528 YE4528 YE4529 YE4530 YE4530 YE4531 YE4532 YI3672
Sampling Date 2014/10/24  11:30 2014/10/24  11:30 2014/10/24  13:20 2014/10/24  15:00 2014/10/24  15:00 2014/10/25  11:45 2014/10/26  15:10 2014/11/04  11:15
COC Number B 128761 B 128761 B 128761 B 128761 B 128761 B 128761 B 128761 B 128762

Units Criteria A AO MW14-01A MW14-01A Lab-Dup MW14-02A RDL QC Batch MW14-03A MW14-03A Lab-Dup RDL QC Batch PGS-93B RDL QC Batch PGS-124 RDL QC Batch MW14-04A RDL QC Batch
Calculated Parameters
Anion Sum me/L - - 1.25 2.08 N/A 3801231 0.720 N/A 3801231 1.93 N/A 3801231 1.26 N/A 3801231 2.74 N/A 3813787
Bicarb. Alkalinity (calc. as CaCO3) mg/L - - 36 72 1.0 3801228 11 1.0 3801228 61 1.0 3801228 13 1.0 3801228 93 1.0 3813784
Calculated TDS mg/L - 500 74 120 1.0 3801237 70 1.0 3801237 110 1.0 3801237 170 1.0 3801237 150 1.0 3813791
Carb. Alkalinity (calc. as CaCO3) mg/L - - <1.0 <1.0 1.0 3801228 <1.0 1.0 3801228 <1.0 1.0 3801228 <1.0 1.0 3801228 <1.0 1.0 3813784
Cation Sum me/L - - 1.25 1.96 N/A 3801231 1.49 N/A 3801231 1.90 N/A 3801231 4.47 N/A 3801231 2.54 N/A 3813787
Hardness (CaCO3) mg/L - - 39 64 1.0 3801229 19 1.0 3801229 64 1.0 3801229 80 1.0 3801229 92 1.0 3813785
Ion Balance (% Difference) % - - 0.00 2.97 N/A 3801230 34.8 N/A 3801230 0.780 N/A 3801230 56.0 N/A 3801230 3.79 N/A 3813786
Langelier Index (@ 20C) N/A - - -1.30 -0.557 3801235 -3.30 3801235 -0.167 3801235 -2.33 3801235 -0.327 3813789
Langelier Index (@ 4C) N/A - - -1.55 -0.807 3801236 -3.55 3801236 -0.418 3801236 -2.58 3801236 -0.577 3813790
Nitrate (N) mg/L 10 - <0.050 <0.050 0.050 3801232 <0.050 0.050 3801232 <0.050 0.050 3801232 0.17 0.050 3801232 <0.050 0.050 3813788
Saturation pH (@ 20C) N/A - - 8.66 8.19 3801235 9.81 3801235 8.19 3801235 9.13 3801235 7.90 3813789
Saturation pH (@ 4C) N/A - - 8.91 8.44 3801236 10.1 3801236 8.44 3801236 9.38 3801236 8.15 3813790
Inorganics
Total Alkalinity (Total as CaCO3) mg/L - - 36 36 73 5.0 3803507 11 5.0 3803507 62 5.0 3803507 13 5.0 3803507 93 5.0 3823280
Dissolved Chloride (Cl) mg/L - 250 15 14 17 1.0 3803513 17 1.0 3803513 14 1.0 3803513 25 1.0 3803513 16 1.0 3823281
Colour TCU - 15 <5.0 <5.0 8.5 5.0 3803517 160 25 3803517 <5.0 5.0 3803517 95 25 3803517 10 5.0 3823284
Nitrate + Nitrite mg/L - - <0.050 <0.050 <0.050 0.050 3803519 <0.050 0.050 3803519 <0.050 0.050 3803519 0.17 0.050 3803519 <0.050 0.050 3823286
Nitrite (N) mg/L 1 - <0.010 <0.010 <0.010 0.010 3803520 <0.010 0.010 3803520 <0.010 0.010 3803520 <0.010 0.010 3803520 <0.010 0.010 3823287
Nitrogen (Ammonia Nitrogen) mg/L - - 0.061 <0.050 0.050 3804761 0.085 0.050 3804761 <0.050 0.050 3804761 0.060 0.050 3809291 0.075 0.050 3823467
Total Organic Carbon (C) mg/L - - 3.5 8.7 0.50 3813443 38 ( 1 ) 5.0 3801325 <0.50 0.50 3801325 21 ( 1 ) 5.0 3801325 4.2 0.50 3821731
Orthophosphate (P) mg/L - - <0.010 <0.010 <0.010 0.010 3803518 0.011 0.010 3803518 <0.010 0.010 3803518 <0.010 0.010 3803518 <0.010 0.010 3823285
pH pH - 6.5 : 8.5 7.36 7.63 N/A 3810222 6.51 6.51 N/A 3802765 8.02 N/A 3810222 6.80 N/A 3810222 7.57 N/A 3823423
Reactive Silica (SiO2) mg/L - - 6.7 6.7 11 0.50 3803516 9.9 0.50 3803516 9.7 0.50 3803516 19 0.50 3803516 7.6 0.50 3823283
Dissolved Sulphate (SO4) mg/L - 500 4.0 3.9 4.6 2.0 3803514 <2.0 2.0 3803514 8.2 2.0 3803514 10 2.0 3803514 16 2.0 3823282
Turbidity NTU 0.3 - 27 13 0.10 3810731 150 0.50 3810731 7.6 0.10 3810731 660 5.0 3810731 6.0 0.10 3825931
Conductivity uS/cm - - 120 180 1.0 3810230 83 83 1.0 3802766 180 1.0 3810230 130 1.0 3810230 250 1.0 3823429
Metals
Total Aluminum (Al) ug/L - 100 610 710 5.0 3802699 15000 5.0 3802699 580 5.0 3802699 39000 5.0 3802699 170 5.0 3815304
Total Antimony (Sb) ug/L 6 - <1.0 <1.0 1.0 3802699 4.0 1.0 3802699 <1.0 1.0 3802699 <1.0 1.0 3802699 <1.0 1.0 3815304
Total Arsenic (As) ug/L 10 - 4.8 <1.0 1.0 3802699 120 1.0 3802699 26 1.0 3802699 23 1.0 3802699 <1.0 1.0 3815304
Total Barium (Ba) ug/L 1000 - 74 42 1.0 3802699 190 1.0 3802699 32 1.0 3802699 740 1.0 3802699 97 1.0 3815304
Total Beryllium (Be) ug/L - - <1.0 <1.0 1.0 3802699 3.0 1.0 3802699 <1.0 1.0 3802699 3.6 1.0 3802699 <1.0 1.0 3815304
Total Bismuth (Bi) ug/L - - <2.0 <2.0 2.0 3802699 <2.0 2.0 3802699 <2.0 2.0 3802699 <2.0 2.0 3802699 <2.0 2.0 3815304
Total Boron (B) ug/L 5000 - <50 <50 50 3802699 <50 50 3802699 <50 50 3802699 <50 50 3802699 <50 50 3815304
Total Cadmium (Cd) ug/L 5 - 0.24 0.99 0.010 3802699 3.2 0.010 3802699 0.11 0.010 3802699 2.6 0.010 3802699 0.25 0.010 3815304
Total Calcium (Ca) ug/L - - 13000 21000 100 3802699 3500 100 3802699 24000 100 3802699 13000 100 3802699 32000 100 3815304
Total Chromium (Cr) ug/L 50 - <1.0 <1.0 1.0 3802699 12 1.0 3802699 <1.0 1.0 3802699 56 1.0 3802699 2.7 1.0 3815304
Total Cobalt (Co) ug/L - - <0.40 0.98 0.40 3802699 8.6 0.40 3802699 <0.40 0.40 3802699 26 0.40 3802699 0.75 0.40 3815304
Total Copper (Cu) ug/L - 1000 5.2 4.4 2.0 3802699 110 2.0 3802699 3.1 2.0 3802699 120 2.0 3802699 7.8 2.0 3815304
Total Iron (Fe) ug/L - 300 490 670 50 3802699 15000 50 3802699 640 50 3802699 53000 50 3802699 340 50 3815304
Total Lead (Pb) ug/L 10 - 7.3 4.4 0.50 3802699 1000 0.50 3802699 4.6 0.50 3802699 250 0.50 3802699 2.9 0.50 3815304
Total Lithium (Li) ug/L - - 8.3 13 2.0 3802699 30 2.0 3802699 65 2.0 3802699 140 2.0 3802699 17 2.0 3815304
Total Magnesium (Mg) ug/L - - 1500 3100 100 3802699 2400 100 3802699 1000 100 3802699 11000 100 3802699 2600 100 3815304
Total Manganese (Mn) ug/L - 50 44 120 2.0 3802699 800 2.0 3802699 19 2.0 3802699 1100 2.0 3802699 170 2.0 3815304
Total Molybdenum (Mo) ug/L - - 2.1 <2.0 2.0 3802699 7.6 2.0 3802699 7.1 2.0 3802699 9.2 2.0 3802699 13 2.0 3815304
Total Nickel (Ni) ug/L - - <2.0 3.6 2.0 3802699 12 2.0 3802699 <2.0 2.0 3802699 52 2.0 3802699 3.9 2.0 3815304
Total Phosphorus (P) ug/L - - 100 <100 100 3802699 380 100 3802699 100 100 3802699 840 100 3802699 <100 100 3815304
Total Potassium (K) ug/L - - 1400 1400 100 3802699 1800 100 3802699 1200 100 3802699 10000 100 3802699 1300 100 3815304
Total Selenium (Se) ug/L 50 - <1.0 <1.0 1.0 3802699 1.0 1.0 3802699 <1.0 1.0 3802699 1.1 1.0 3802699 <1.0 1.0 3815304
Total Silicon (Si) ug/L - - 3400 5500 500 3802699 9900 500 3802699 5000 500 3802699 39000 500 3802699 3500 500 3815304
Total Silver (Ag) ug/L - - 0.10 0.15 0.10 3802699 0.86 0.10 3802699 0.17 0.10 3802699 13 0.10 3802699 <0.10 0.10 3815304
Total Sodium (Na) ug/L - 200000 9700 14000 100 3802699 12000 100 3802699 13000 100 3802699 16000 100 3802699 15000 100 3815304
Total Strontium (Sr) ug/L - - 86 87 2.0 3802699 27 2.0 3802699 270 2.0 3802699 52 2.0 3802699 140 2.0 3815304
Total Sulphur (S) ug/L - - <5000 <5000 5000 3802699 <5000 5000 3802699 <5000 5000 3802699 <5000 5000 3802699 <5000 5000 3815304
Total Tellurium (Te) ug/L - - <2.0 <2.0 2.0 3802699 <2.0 2.0 3802699 <2.0 2.0 3802699 <2.0 2.0 3802699 <2.0 2.0 3815304
Total Thallium (Tl) ug/L - - <0.10 <0.10 0.10 3802699 0.24 0.10 3802699 <0.10 0.10 3802699 0.73 0.10 3802699 <0.10 0.10 3815304
Total Tin (Sn) ug/L - - <2.0 <2.0 2.0 3802699 <2.0 2.0 3802699 <2.0 2.0 3802699 2.3 2.0 3802699 2.7 2.0 3815304
Total Titanium (Ti) ug/L - - 4.1 6.4 2.0 3802699 200 2.0 3802699 6.9 2.0 3802699 550 2.0 3802699 6.3 2.0 3815304



Golder Associates Ltd
Maxxam  Job  #: B4K1255 Client Project #: 1407707/4
Report Date: 2014/11/28 Site Location: CFI/ST.LAWRENCE,NL

Sampler Initials: AI
ATLANTIC RCAP-MS TOTAL METALS IN WATER (WATER)
Maxxam ID YE4528 YE4528 YE4529 YE4530 YE4530 YE4531 YE4532 YI3672
Sampling Date 2014/10/24  11:30 2014/10/24  11:30 2014/10/24  13:20 2014/10/24  15:00 2014/10/24  15:00 2014/10/25  11:45 2014/10/26  15:10 2014/11/04  11:15
COC Number B 128761 B 128761 B 128761 B 128761 B 128761 B 128761 B 128761 B 128762

Units Criteria A AO MW14-01A MW14-01A Lab-Dup MW14-02A RDL QC Batch MW14-03A MW14-03A Lab-Dup RDL QC Batch PGS-93B RDL QC Batch PGS-124 RDL QC Batch MW14-04A RDL QC Batch
Total Uranium (U) ug/L 20 - 0.43 0.54 0.10 3802699 6.1 0.10 3802699 3.6 0.10 3802699 3.5 0.10 3802699 5.1 0.10 3815304
Total Vanadium (V) ug/L - - <2.0 <2.0 2.0 3802699 22 2.0 3802699 <2.0 2.0 3802699 47 2.0 3802699 <2.0 2.0 3815304
Total Zirconium (Zr) ug/L - - <2.0 <2.0 2.0 3802699 3.3 2.0 3802699 <2.0 2.0 3802699 3.6 2.0 3802699 <2.0 2.0 3815304
Total Zinc (Zn) ug/L - 5000 48 64 5.0 3802699 380 5.0 3802699 25 5.0 3802699 540 5.0 3802699 800 5.0 3815304

RDL = Reportable Detection Limit
Lab-Dup = Laboratory Initiated Duplicate
EDL = Estimated Detection Limit
QC Batch = Quality Control Batch
Criteria A,AO: Guideline - Summary of Guidelines for Canadian Drinking Water 
Quality (SGCDWQ),  Health Canada, Oct. 2014.

A= Maximum Acceptable Concentration (MAC) - established for substances that 
are known or suspected to cause adverse effects on health. 

AO= Aesthetic Objectives (AO) - apply to characteristics of drinking water that 
can affect its acceptance by consumers or interfere with practices for 
supplying good quality water.  

Note 1  Turbidity guideline value of 0.3 NTU based on conventional treatment 
system. For slow sand or diatomaceous earth filtration  1.0 NTU and for 
membrane filtration 0.1 NTU.
Note 2  Aluminium guideline value of 0.1 mg/L is for treatment plants using 
aluminium-based coagulants, 0.2mg/L applies to other types of treatment 
systems.
( 1 )    Reporting limit was increased due to turbidity.



Golder Associates Ltd
Maxxam  Job  #: B4K1255 Client Project #: 1407707/4
Report Date: 2014/11/28 Site Location: CFI/ST.LAWRENCE,NL

Sampler Initials: AI
RESULTS OF ANALYSES OF WATER
Maxxam ID YE4528 YE4529 YE4530 YE4531 YE4531 YE4532 YI3672
Sampling Date 2014/10/24  11:30 2014/10/24  13:20 2014/10/24  15:00 2014/10/25  11:45 2014/10/25  11:45 2014/10/26  15:10 2014/11/04  11:15
COC Number B 128761 B 128761 B 128761 B 128761 B 128761 B 128761 B 128762

Units Criteria A AO MW14-01A RDL MW14-02A RDL QC Batch MW14-03A RDL PGS-93B PGS-93B Lab-Dup RDL PGS-124 RDL QC Batch MW14-04A RDL QC Batch
Field Measurements
Field pH pH - - N/A 6.22 N/A ONSITE
Inorganics
Total Dissolved Solids mg/L - 500 97 20 150 20 3811569 210 40 110 20 140 20 3811569 170 20 3823470
Dissolved Fluoride (F-) mg/L 1.5 - 0.55 0.10 0.80 0.10 3806847 0.28 0.10 2.6 0.10 1.3 0.10 3806847 1.7 0.10 3815638
Dissolved Organic Carbon (C) mg/L - - 7.8 0.50 11 0.50 3813442 29 ( 1 ) 5.0 <0.50 0.50 11 0.50 3801537 3.5 0.50 3825851
Total Phosphorus mg/L - - 0.026 0.020 0.027 0.020 3810800 0.24 0.020 0.028 0.020 0.81 0.10 3810800 0.028 0.020 3823358
Total Suspended Solids mg/L - - <10 10 <5.0 5.0 3806746 55 5.0 15 2.0 1100 20 3806746 7.9 2.0 3817326
Sulphide mg/L - 0.05 <0.020 0.020 <0.020 0.020 3804000 0.025 0.020 <0.020 0.020 <0.020 0.020 3804000 <0.020 0.020 3816944
Bromide (Br-) mg/L - - <1.0 1.0 <1.0 1.0 3806128 <1.0 1.0 <1.0 <1.0 1.0 <1.0 1.0 3806128 <1.0 1.0 3817015

RDL = Reportable Detection Limit
Lab-Dup = Laboratory Initiated Duplicate
EDL = Estimated Detection Limit
QC Batch = Quality Control Batch
Criteria A,AO: Guideline - Summary of Guidelines for Canadian Drinking Water 
Quality (SGCDWQ),  Health Canada, Oct. 2014.

A= Maximum Acceptable Concentration (MAC) - established for substances that 
are known or suspected to cause adverse effects on health. 

AO= Aesthetic Objectives (AO) - apply to characteristics of drinking water that 
can affect its acceptance by consumers or interfere with practices for 
supplying good quality water.  

Note 1  Turbidity guideline value of 0.3 NTU based on conventional treatment 
system. For slow sand or diatomaceous earth filtration  1.0 NTU and for 
membrane filtration 0.1 NTU.
Note 2  Aluminium guideline value of 0.1 mg/L is for treatment plants using 
aluminium-based coagulants, 0.2mg/L applies to other types of treatment 
systems.
( 1 )    Elevated reporting limit due to sample matrix.
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Ó»¬¸±¼ Þ´¿²µ Ì±¬¿´ Ó»®½«®§ øØ¹÷ îðïìñïïñïé äðòðïí «¹ñÔ
ÎÐÜ Ì±¬¿´ Ó»®½«®§ øØ¹÷ îðïìñïïñïé ÒÝ û îð

Òñß ã Ò±¬ ß°°´·½¿¾´»
Ü«°´·½¿¬»æ Ð¿·®»¼ ¿²¿´§· ±º ¿ »°¿®¿¬» °±®¬·±² ±º ¬¸» ¿³» ¿³°´»ò Ë»¼ ¬± »ª¿´«¿¬» ¬¸» ª¿®·¿²½» ·² ¬¸» ³»¿«®»³»²¬ò
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¿½½«®¿½§ò
Í°·µ»¼ Þ´¿²µæ ß ¾´¿²µ ³¿¬®·¨ ¿³°´» ¬± ©¸·½¸ ¿ µ²±©² ¿³±«²¬ ±º ¬¸» ¿²¿´§¬»ô ««¿´´§ º®±³ ¿ »½±²¼ ±«®½»ô ¸¿ ¾»»² ¿¼¼»¼ò Ë»¼ ¬± »ª¿´«¿¬» ³»¬¸±¼
¿½½«®¿½§ò
Ó»¬¸±¼ Þ´¿²µæ ß ¾´¿²µ ³¿¬®·¨ ½±²¬¿·²·²¹ ¿´´ ®»¿¹»²¬ «»¼ ·² ¬¸» ¿²¿´§¬·½¿´ °®±½»¼«®»ò Ë»¼ ¬± ·¼»²¬·º§ ´¿¾±®¿¬±®§ ½±²¬¿³·²¿¬·±²ò
ÒÝ øÓ¿¬®·¨ Í°·µ»÷æ Ì¸» ®»½±ª»®§ ·² ¬¸» ³¿¬®·¨ °·µ» ©¿ ²±¬ ½¿´½«´¿¬»¼ò Ì¸» ®»´¿¬·ª» ¼·ºº»®»²½» ¾»¬©»»² ¬¸» ½±²½»²¬®¿¬·±² ·² ¬¸» °¿®»²¬ ¿³°´» ¿²¼ ¬¸»
°·µ»¼ ¿³±«²¬ ©¿ ¬±± ³¿´´ ¬± °»®³·¬ ¿ ®»´·¿¾´» ®»½±ª»®§ ½¿´½«´¿¬·±² ø³¿¬®·¨ °·µ» ½±²½»²¬®¿¬·±² ©¿ ´» ¬¸¿² î¨ ¬¸¿¬ ±º ¬¸» ²¿¬·ª» ¿³°´»
½±²½»²¬®¿¬·±²÷ò
ÒÝ øÜ«°´·½¿¬» ÎÐÜ÷æ Ì¸» ¼«°´·½¿¬» ÎÐÜ ©¿ ²±¬ ½¿´½«´¿¬»¼ò Ì¸» ½±²½»²¬®¿¬·±² ·² ¬¸» ¿³°´» ¿²¼ñ±® ¼«°´·½¿¬» ©¿ ¬±± ´±© ¬± °»®³·¬ ¿ ®»´·¿¾´» ÎÐÜ
½¿´½«´¿¬·±² ø±²» ±® ¾±¬¸ ¿³°´» ä ë¨ ÎÜÔ÷ò
ø ï ÷ Ó¿¬®·¨ °·µ» ®»½±ª»®§ ±«¬·¼» ±º ¿½½»°¬¿²½» ®¿²¹» ¼«» ¬± ¿³°´» ³¿¬®·¨ò
ø î ÷ Û´»ª¿¬»¼ ÌÜÍ ÎÜÔ ¼«» ¬± ³»¬¸±¼ ¾´¿²µ °»®º±®³¿²½»ò

Ð¿¹» ëì ±º ëé



Ê¿´·¼¿¬·±² Í·¹²¿¬«®» Ð¿¹»

Ó¿¨¨¿³ Ö±¾ ýæ ÞìÕèèîè

Ì¸» ¿²¿´§¬·½¿´ ¼¿¬¿ ¿²¼ ¿´´ ÏÝ ½±²¬¿·²»¼ ·² ¬¸· ®»°±®¬ ©»®» ®»ª·»©»¼ ¿²¼ ª¿´·¼¿¬»¼ ¾§ ¬¸» º±´´±©·²¹ ·²¼·ª·¼«¿´ø÷ò

Û©¿ Ð®¿²¶·½ô ÓòÍ½òô ÝòÝ¸»³ô Í½·»²¬·º·½ Í°»½·¿´·¬

Õ»ª·² Ó¿½Ü±²¿´¼ô ×²±®¹¿²·½ Í«°»®ª·±®
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ïè Ò±ª îðïì ïìæíèæíê óðëæðð



Ma X'iam 
A Bureau Veritas Group Company 

·' 
Maxxam Job#: 8471636 
Report Date: 2014/11/18 

Maxxam ID 

Sampling Date 

CCC Number 

METALS ICP-MS 

Thorium {Th) 

Tungsten (W) 

Units 

ug/L 

ug/L 

RDL = Reportable Detection Limit 

QC Batch = Quality Control Batch 

Maxxam ID 

Sampling Date 

CCC Number 

Maxxam Analytics 
Client Project#: B4K8828 

TOTAL EXTRACTABLE METALS (WATER) 

AF8559 AF8560 AF8561 Af 8562 

2014/11/03 2014/11/03 2014/11/03 2014/11/03 
13:35 14:00 14:55 16:00 

NA NA NA NA 

YJ3664-04R/WS-2 YJ3665-04R/WS-5 YJ3666-04R/WS-10 Yl3667-04R/WQ STA-2 RDL QC Batch 

<1.0 <1.0 <1.0 <1.0 1.0 1388584 

<10 <10 <10 <10 10 1388584 

AF8563 AF8564 AF8565 AF8566 

2014/11/04 2014/11/04 2014/11/04 2014/11/04 
08:45 09:05 10:10 10:20 

NA NA NA NA 

Units YJ3668-04R/WQ STA-9 YJ3669-04R/WQ STA-8 Yl3670-04R/WQ STA-3 Yl3671-04R/WQ STA-4 RDL QC Batch 

METAlS ICP-MS 

Thorium (Th) ug/L <1.0 <l.O <1.0 <1.0 1.0 1388584 

Tungsten (W) ug/L <10 <10 <10 <10 10 1388584 

RDL =Reportable Detection Limit 

QC Batch = Quality Control Batch 

Maxxam ID AF8567 AF8568 AF8569 AF8570 

Sampling Date 
2014/11/04 2014/11/04 2014/11/04 2014/11/04 

11:15 11:50 12:15 14:50 

CCC Number NA NA NA NA 

Units Yl3672-04R/MW14-04A Yl3673-04R/WQ STN-1 Yl367~R/WQ STN-7 Yl3675-04R/WQ STN-6 RDL QC Batch 

METALS ICP-MS 

Thorium (Th) ug/L <1.0 <1.0 <l.0 <1.0 

Tungsten (W) ug/L <10 <10 <10 <10 

RDL = Reportable Detection Limit 

QC Batch =Quality Control Batch 

Maxxam ID AF8571 

Sampling Date 
2014/11/04 

15:15 

CDC Number NA 

Units Yl3676-04R/WQ STN-5 RDL QC Batch 

METALS ICP-MS 

Thorium (Th) ug/L <1.0 1.0 1388584 

Tungsten (W) ug/L <10 10 1388584 

RDL = Reportable Detection Limit 

QC Batch = Quality Control Batch 
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Ma X'iam 
A Bureau Veritas Group Company 

·' 
Maxxam Job#: 8471636 
Report Date: 2014/11/18 

Maxxam ID 

Sampling Date 

COCNumber 

Maxxam Analytics 
Client Project#: B4K8828 

CONVENTIONAL PARAMETERS (WATER) 

AF8572 AF8573 AF8574 AF8575 

2014/11/03 2014/11/03 2014/11/03 2014/11/03 
13:35 14:00 14:55 16:00 

NA NA NA NA 

Units Yl3664-08R/WS-2 Y13665-08R/WS-5 Yl3666-08R/WS-10 Yl3667-08R/WQ STA-2 RDL QC Batch 

CONVENTIONAL$ 

Weak Acid Dissociable Cyanide (CN-} mg/L <0.003 <0.003 <0.003 <0.003 0.003 1389819 

RDL = Reportable Detection Limit 

QC Batch =Quality Control Batch 

Maxxam ID AF8576 AF8577 AF8578 

Sampling Date 
2014/11/04 2014/11/04 2014/11/04 

08:45 09:05 10:10 

COCNumber NA NA NA 

Units Yl3661M18R/WQ STA-9 Yl3669-0BR/WQ STA-8 Yl3670-0SR/WQ STA-3 RDL QC Batch 

CONVENTIONALS 

Weak Acid Dissociable Cyanide (CN-} mg/L <0.003 <0.003 <0.003 0.003 1389819 

RDL =Reportable Detection Limit 

QC Batch= Quality Control Batch 

Maxxam ID AF8579 AF8580 AF8581 

Sampling Date 
2014/11/04 2014/11/04 2014/11/04 

10:20 11:15 11:50 

COC Number NA NA NA 

Units Yl3671-08R/WQ STA-4 Yl3672-08R/MW14-04A Yl3673-0SR/WQ STN-1 RDL QC Batch 

CONVENTIONAL$ 

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0.003 1389819 

RDL= Reportable Detection Limit 

QC Batch =Quality Control Batch 

Maxxam ID AF8581 AF8582 AF8583 

Sampling Date 
2014/11/04 2014/11/04 2014/11/04 

11:50 12:15 14:50 

COCNumber NA NA NA 

Yl3673-08R/WQ 
Units STN-1 Yl3674--08R/WQ STN-7 Yl3675-08R/WQ STN-6 RDL QC Batch 

Lab-Dup 

CONVENTIONALS 

Weak Acid Dissociable Cyanide (CN-} mg/L <0.003 <0.003 <0.003 0.003 1389819 

RDL =Reportable Detection Limit 

QC Batch= Quality Control Batch 
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Ma X'iam 
A Bureau Veritas Group Company 

·' 
Maxxam Job#: 8471636 

Report Date: 2014/11/18 
Maxxam Analytics 

Client Project#: B4K8828 

CONVENTIONAL PARAMETERS (WATER) 

Maxxam ID AF8584 

Sampling Date 
2014/11/04 

15:15 

COC Number NA 

Units Yl3676-0SR/WQ STN-5 RDL QC Batch 

CONVENTIONAL$ 

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 0.003 1389819 

RDL = Reportable Detection Limit 

QC Batch =Quality Control Batch 
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Ma X'iam 
A Bureau Veritas Group Company 

·' 
Maxxam Job#: 8471636 
Report Date: 2014/11/18 

GENERAL COMMENTS 

Condition of sample(s) upon receipt: GOOD except for the following: 

Maxxam Analytics 
Client Project#: B4K8828 

Total Extractable Metals (Low Level}: Arrived unpreserved, preserved upon reception at the laboratory.: AF8559, AF8560, AF8561, AF8562, 
AF8563, AF8564, AF8565, AF8566, AF8567, AF8568, AF8569, AF8570, AF8571 

TOTAL EXTRACTABLE METALS (WATER) 
Please note that the results have not been corrected for QC recoveries nor for the method blank results. 

CONVENTIONAL PARAMETERS (WATER) 

Please note that the results have not been corrected for QC recoveries nor for the method blank results. 

Results relate only to the items tested. 
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Ma X'iam 
A Bureau Veritas Group Company 

·' 
Maxxam Job#: 8471636 

Report Date: 2014/11/18 

Q /QC 

Maxxam Analytics 
Client Project#: B4K8828 

QUALITY ASSURANCE REPORT 

Date 
Batch I nit QC Type Parameter Analyzed Value Recovery Units QC Limits 

1388S84 AL5 Spiked Blank Thorium (Th) 2014/11/13 94 % 80-120 
Tungsten (W) 2014/11/13 102 % 80-120 

1388S84 AL5 Method Blank Thorium (Th) 2014/11/13 <1.0 ug/L 
Tungsten (W) 2014/11/13 <10 ug/L 

1389819 DB2 QC Standard Weak Acid Dissociable Cyanide (CN-) 2014/11/17 88 % 80-120 

1389819 DB2 Spiked Blank Weak Acid Dissociable Cyanide (CN-) 2014/11/17 103 % 75-125 
1389819 DB2 Method Blank Weak Acid Dissociable Cyanide (CN-) 2014/11/17 <0.003 mg/L 

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions. Used as an independent check of method 
accuracy. 

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method 
accuracy. 

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination. 
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Ma X'iam 
A Bureau Veritas Group Company 

·' 
Maxxam Job#: 8471636 
Report Date: 2014/11/18 

Maxxam Analytics 
Client Project#: B4K8828 

VALIDATION SIGNATURE PAGE 

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s). 

Delia Barbul, B.Sc., Chemist 

( 

Jonathan Fauvel, B.Sc, Chimiste, Analyste II 

Maxxam has procedures In place to guard against Improper use of the electronic signature and have the required "slgnator1es", as per section 5.10.2 of ISO/IEC 
17025:2005{E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page. 
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Ç±«® Ð®±¶»½¬ ýæ ïìðééðéñì
Í·¬» Ô±½¿¬·±²æ ÝÚ×ñÍÌòÔßÉÎÛÒÝÛôÒÔ
Ç±«® ÝòÑòÝò ýæ Þ ïîèéêïô Þ ïîèéêî

ß¬¬»²¬·±²æ Ð¸§´´· Ó½Ý®·²¼´»
Ù±´¼»® ß±½·¿¬» Ô¬¼
Ó··¿«¹¿ ó Í¬¿²¼·²¹ Ñºº»®
êçîë Ý»²¬«®§ ßª»
Í«·¬» ïðð
Ó··¿«¹¿ô ÑÒ
ÝßÒßÜß ÔëÒ éÕî

Î»°±®¬ Ü¿¬»æ îðïìñïïñîè
Î»°±®¬ ýæ Îíîíéíçì

Ê»®·±²æ íÎ

ÝÛÎÌ×Ú×ÝßÌÛ ÑÚ ßÒßÔÇÍ×Í � ÎÛÊ×ÍÛÜ ÎÛÐÑÎÌ

ÓßÈÈßÓ ÖÑÞ ýæ ÞìÕïîëë
Î»½»·ª»¼æ îðïìñïðñîèô ðçæïé

Í¿³°´» Ó¿¬®·¨æ É¿¬»®
ý Í¿³°´» Î»½»·ª»¼æ ê

Ü¿¬» Ü¿¬» Ó»¬¸±¼
ß²¿´§» Ï«¿²¬·¬§ Û¨¬®¿½¬»¼ ß²¿´§¦»¼ Ô¿¾±®¿¬±®§ Ó»¬¸±¼ Î»º»®»²½»
Ý¿®¾±²¿¬»ô Þ·½¿®¾±²¿¬» ¿²¼ Ø§¼®±¨·¼» ï Òñß îðïìñïðñíð Òñß ÍÓ îî ìëððóÝÑî Ü
Ý¿®¾±²¿¬»ô Þ·½¿®¾±²¿¬» ¿²¼ Ø§¼®±¨·¼» ì Òñß îðïìñïïñðë Òñß ÍÓ îî ìëððóÝÑî Ü
Ý¿®¾±²¿¬»ô Þ·½¿®¾±²¿¬» ¿²¼ Ø§¼®±¨·¼» ï Òñß îðïìñïïñïé Òñß ÍÓ îî ìëððóÝÑî Ü
ß´µ¿´·²·¬§ ë Òñß îðïìñïðñíð ßÌÔ ÍÑÐ ðððïí ÛÐß íïðòî Îïçéì ³
ß´µ¿´·²·¬§ ï Òñß îðïìñïïñïç ßÌÔ ÍÑÐ ðððïí ÛÐß íïðòî Îïçéì ³
ß²·±² øï÷ ë Òñß îðïìñïïñðë ÝßÓ ÍÑÐóððìíë ÍÓ îî ìïïð Þ ³
ß²·±² øï÷ ï Òñß îðïìñïïñïð ÝßÓ ÍÑÐóððìíë ÍÓ îî ìïïð Þ ³
Ý¸´±®·¼» ë Òñß îðïìñïïñðí ßÌÔ ÍÑÐ ðððïì ÍÓ îî ìëððóÝ´ó Û ³
Ý¸´±®·¼» ï Òñß îðïìñïïñïè ßÌÔ ÍÑÐ ðððïì ÍÓ îî ìëððóÝ´ó Û ³
Ý±´±«® ë Òñß îðïìñïðñíð ßÌÔ ÍÑÐ ðððîð ÍÓ îî îïîðÝ ³
Ý±´±«® ï Òñß îðïìñïïñïé ßÌÔ ÍÑÐ ðððîð ÍÓ îî îïîðÝ ³
Ñ®¹¿²·½ ½¿®¾±² ó Ü· øÜÑÝ÷ øî÷ í Òñß îðïìñïðñîè ßÌÔ ÍÑÐ ðððíé ÍÓ îî ëíïðÝ ³
Ñ®¹¿²·½ ½¿®¾±² ó Ü· øÜÑÝ÷ øî÷ î Òñß îðïìñïïñðê ßÌÔ ÍÑÐ ðððíé ÍÓ îî ëíïðÝ ³
Ñ®¹¿²·½ ½¿®¾±² ó Ü· øÜÑÝ÷ øî÷ ï Òñß îðïìñïïñïé ßÌÔ ÍÑÐ ðððíé ÍÓ îî ëíïðÝ ³
Ý±²¼«½¬¿²½» ó ©¿¬»® ï Òñß îðïìñïðñîç ßÌÔ ÍÑÐ ððððì ÍÓ îî îëïðÞ ³
Ý±²¼«½¬¿²½» ó ©¿¬»® ì Òñß îðïìñïïñðì ßÌÔ ÍÑÐ ððððì ÍÓ îî îëïðÞ ³
Ý±²¼«½¬¿²½» ó ©¿¬»® ï Òñß îðïìñïïñïì ßÌÔ ÍÑÐ ððððì ÍÓ îî îëïðÞ ³
Ú´«±®·¼» ë Òñß îðïìñïðñíï ßÌÔ ÍÑÐ ðððìí ÍÓ îî ìëððóÚó Ý ³
Ú´«±®·¼» ï Òñß îðïìñïïñðé ßÌÔ ÍÑÐ ðððìí ÍÓ îî ìëððóÚó Ý ³
Ø¿®¼²» ø½¿´½«´¿¬»¼ ¿ Ý¿ÝÑí÷ ë Òñß îðïìñïðñíð ßÌÔ ÍÑÐ ðððìè ÍÓ îî îíìð Þ
Ø¿®¼²» ø½¿´½«´¿¬»¼ ¿ Ý¿ÝÑí÷ ï Òñß îðïìñïïñïð ßÌÔ ÍÑÐ ðððìè ÍÓ îî îíìð Þ
Ó»®½«®§ ó Ì±¬¿´ øÝÊßßôÔÔ÷ ë îðïìñïðñíï îðïìñïðñíï ßÌÔ ÍÑÐ ðððîê ÛÐß îìëòï Îí ³
Ó»®½«®§ ó Ì±¬¿´ øÝÊßßôÔÔ÷ ï îðïìñïïñïî îðïìñïïñïí ßÌÔ ÍÑÐ ðððîê ÛÐß îìëòï Îí ³
Ó»¬¿´ É¿¬»® Ì±¬¿´ ÓÍ øí÷ ë îðïìñïðñîç îðïìñïðñíð ßÌÔ ÍÑÐ ðððëè ÛÐß êðîðß Îï ³
Ó»¬¿´ É¿¬»® Ì±¬¿´ ÓÍ øí÷ ï îðïìñïïñðé îðïìñïïñðè ßÌÔ ÍÑÐ ðððëè ÛÐß êðîðß Îï ³
×±² Þ¿´¿²½» øû Ü·ºº»®»²½»÷ ï Òñß îðïìñïïñðì ß«¬± Ý¿´½ò
×±² Þ¿´¿²½» øû Ü·ºº»®»²½»÷ ì Òñß îðïìñïïñðë ß«¬± Ý¿´½ò
×±² Þ¿´¿²½» øû Ü·ºº»®»²½»÷ ï Òñß îðïìñïïñïç ß«¬± Ý¿´½ò
ß²·±² ¿²¼ Ý¿¬·±² Í«³ ï Òñß îðïìñïïñðì ß«¬± Ý¿´½ò
ß²·±² ¿²¼ Ý¿¬·±² Í«³ ì Òñß îðïìñïïñðë ß«¬± Ý¿´½ò
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Ï«¿´·¬§ ß«®¿²½» Î»°±®¬ øÝ±²¬·²«»¼÷
Ó¿¨¨¿³ Ö±¾ Ò«³¾»®æ ÜÞìÕïîëë

ÏßñÏÝ Ü¿¬»
Þ¿¬½¸ ß²¿´§¦»¼
Ò«³ ×²·¬ ÏÝ Ì§°» Ð¿®¿³»¬»® §§§§ñ³³ñ¼¼ Ê¿´«» Î»½±ª»®§ Ë²·¬ ÏÝ Ô·³·¬

íèïêçìì ÒÇÍ Í°·µ»¼ Þ´¿²µ Í«´°¸·¼» îðïìñïïñðç èç û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Í«´°¸·¼» îðïìñïïñðç äðòðîð ³¹ñÔ
ÎÐÜ Í«´°¸·¼» îðïìñïïñðç ÒÝ û îð

íèïéðïë ÚÜ Ó¿¬®·¨ Í°·µ» Þ®±³·¼» øÞ®ó÷ îðïìñïïñïð ïðì û èð ó ïîð
Í°·µ»¼ Þ´¿²µ Þ®±³·¼» øÞ®ó÷ îðïìñïïñïð ïðð û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Þ®±³·¼» øÞ®ó÷ îðïìñïïñïð äïòð ³¹ñÔ
ÎÐÜ Þ®±³·¼» øÞ®ó÷ îðïìñïïñïð ÒÝ û îð

íèïéíîê ßÇÒ ÏÝ Í¬¿²¼¿®¼ Ì±¬¿´ Í«°»²¼»¼ Í±´·¼ îðïìñïïñïî ïðí û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ì±¬¿´ Í«°»²¼»¼ Í±´·¼ îðïìñïïñïî äïòð ³¹ñÔ
ÎÐÜ Ì±¬¿´ Í«°»²¼»¼ Í±´·¼ îðïìñïïñïî ïíòç û îë

íèïéèéî ßÔÙ Ó¿¬®·¨ Í°·µ» Ì±¬¿´ Ó»®½«®§ øØ¹÷ îðïìñïïñïí çë û èð ó ïîð
Í°·µ»¼ Þ´¿²µ Ì±¬¿´ Ó»®½«®§ øØ¹÷ îðïìñïïñïí çì û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ì±¬¿´ Ó»®½«®§ øØ¹÷ îðïìñïïñïí äðòðïí «¹ñÔ
ÎÐÜ Ì±¬¿´ Ó»®½«®§ øØ¹÷ îðïìñïïñïí ÒÝ û îð

íèîïéíï ÓÝÇ Ó¿¬®·¨ Í°·µ» Ì±¬¿´ Ñ®¹¿²·½ Ý¿®¾±² øÝ÷ îðïìñïïñïí çí û èð ó ïîð
Í°·µ»¼ Þ´¿²µ Ì±¬¿´ Ñ®¹¿²·½ Ý¿®¾±² øÝ÷ îðïìñïïñïí ïðí û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ì±¬¿´ Ñ®¹¿²·½ Ý¿®¾±² øÝ÷ îðïìñïïñïí äðòëð ³¹ñÔ
ÎÐÜ Ì±¬¿´ Ñ®¹¿²·½ Ý¿®¾±² øÝ÷ îðïìñïïñïí îòì û îð

íèîíîèð ßÎÍ Ó¿¬®·¨ Í°·µ» Ì±¬¿´ ß´µ¿´·²·¬§ øÌ±¬¿´ ¿ Ý¿ÝÑí÷ îðïìñïïñïç ïïð û èð ó ïîð
Í°·µ»¼ Þ´¿²µ Ì±¬¿´ ß´µ¿´·²·¬§ øÌ±¬¿´ ¿ Ý¿ÝÑí÷ îðïìñïïñïç ïïî û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ì±¬¿´ ß´µ¿´·²·¬§ øÌ±¬¿´ ¿ Ý¿ÝÑí÷ îðïìñïïñïç äëòð ³¹ñÔ
ÎÐÜ Ì±¬¿´ ß´µ¿´·²·¬§ øÌ±¬¿´ ¿ Ý¿ÝÑí÷ îðïìñïïñïç ÒÝ û îë

íèîíîèï ÓÝÒ Ó¿¬®·¨ Í°·µ» Ü·±´ª»¼ Ý¸´±®·¼» øÝ´÷ îðïìñïïñïè ÒÝ û èð ó ïîð
ÏÝ Í¬¿²¼¿®¼ Ü·±´ª»¼ Ý¸´±®·¼» øÝ´÷ îðïìñïïñïè ïïî û èð ó ïîð
Í°·µ»¼ Þ´¿²µ Ü·±´ª»¼ Ý¸´±®·¼» øÝ´÷ îðïìñïïñïè çê û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ü·±´ª»¼ Ý¸´±®·¼» øÝ´÷ îðïìñïïñïè äïòð ³¹ñÔ
ÎÐÜ Ü·±´ª»¼ Ý¸´±®·¼» øÝ´÷ îðïìñïïñïè ëòð û îë

íèîíîèî ÓÝÒ Ó¿¬®·¨ Í°·µ» Ü·±´ª»¼ Í«´°¸¿¬» øÍÑì÷ îðïìñïïñïè ïðç û èð ó ïîð
Í°·µ»¼ Þ´¿²µ Ü·±´ª»¼ Í«´°¸¿¬» øÍÑì÷ îðïìñïïñïè ïðí û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ü·±´ª»¼ Í«´°¸¿¬» øÍÑì÷ îðïìñïïñïè äîòð ³¹ñÔ
ÎÐÜ Ü·±´ª»¼ Í«´°¸¿¬» øÍÑì÷ îðïìñïïñïè ÒÝ û îë

íèîíîèí ßÎÍ Ó¿¬®·¨ Í°·µ» Î»¿½¬·ª» Í·´·½¿ øÍ·Ñî÷ îðïìñïïñïé ïïï û èð ó ïîð
Í°·µ»¼ Þ´¿²µ Î»¿½¬·ª» Í·´·½¿ øÍ·Ñî÷ îðïìñïïñïé ïðï û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Î»¿½¬·ª» Í·´·½¿ øÍ·Ñî÷ îðïìñïïñïé äðòëð ³¹ñÔ
ÎÐÜ Î»¿½¬·ª» Í·´·½¿ øÍ·Ñî÷ îðïìñïïñïé îòí û îë

íèîíîèì ÓÝÒ Í°·µ»¼ Þ´¿²µ Ý±´±«® îðïìñïïñïé ïðí û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ý±´±«® îðïìñïïñïé äëòð ÌÝË
ÎÐÜ Ý±´±«® îðïìñïïñïé íòð û îë

íèîíîèë ÓÝÒ Ó¿¬®·¨ Í°·µ» Ñ®¬¸±°¸±°¸¿¬» øÐ÷ îðïìñïïñïé çî û èð ó ïîð
Í°·µ»¼ Þ´¿²µ Ñ®¬¸±°¸±°¸¿¬» øÐ÷ îðïìñïïñïé çè û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ñ®¬¸±°¸±°¸¿¬» øÐ÷ îðïìñïïñïé äðòðïð ³¹ñÔ
ÎÐÜ Ñ®¬¸±°¸±°¸¿¬» øÐ÷ îðïìñïïñïé ÒÝ û îë

íèîíîèê ßÎÍ Ó¿¬®·¨ Í°·µ» Ò·¬®¿¬» õ Ò·¬®·¬» îðïìñïïñïè çê û èð ó ïîð
Í°·µ»¼ Þ´¿²µ Ò·¬®¿¬» õ Ò·¬®·¬» îðïìñïïñïè ïðð û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ò·¬®¿¬» õ Ò·¬®·¬» îðïìñïïñïè äðòðëð ³¹ñÔ
ÎÐÜ Ò·¬®¿¬» õ Ò·¬®·¬» îðïìñïïñïè ÒÝ û îë

íèîíîèé ÓÝÒ Ó¿¬®·¨ Í°·µ» Ò·¬®·¬» øÒ÷ îðïìñïïñïé èí û èð ó ïîð
Í°·µ»¼ Þ´¿²µ Ò·¬®·¬» øÒ÷ îðïìñïïñïé çí û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ò·¬®·¬» øÒ÷ îðïìñïïñïé äðòðïð ³¹ñÔ
ÎÐÜ Ò·¬®·¬» øÒ÷ îðïìñïïñïé ÒÝ û îë

íèîííëè ÊÎÑ Ó¿¬®·¨ Í°·µ» Ì±¬¿´ Ð¸±°¸±®« îðïìñïïñïì çê û èð ó ïîð
ÏÝ Í¬¿²¼¿®¼ Ì±¬¿´ Ð¸±°¸±®« îðïìñïïñïì ïðð û èð ó ïîð
Í°·µ»¼ Þ´¿²µ Ì±¬¿´ Ð¸±°¸±®« îðïìñïïñïì çè û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ì±¬¿´ Ð¸±°¸±®« îðïìñïïñïì äðòðîð ³¹ñÔ
ÎÐÜ Ì±¬¿´ Ð¸±°¸±®« îðïìñïïñïì ðòë û îð
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ÏßñÏÝ Ü¿¬»
Þ¿¬½¸ ß²¿´§¦»¼
Ò«³ ×²·¬ ÏÝ Ì§°» Ð¿®¿³»¬»® §§§§ñ³³ñ¼¼ Ê¿´«» Î»½±ª»®§ Ë²·¬ ÏÝ Ô·³·¬

íèîíìîí ÕÍÎ ÏÝ Í¬¿²¼¿®¼ °Ø îðïìñïïñïì ïðð û çé ó ïðí
ÎÐÜ °Ø îðïìñïïñïì îòð û Òñß

íèîíìîç ÕÍÎ Í°·µ»¼ Þ´¿²µ Ý±²¼«½¬·ª·¬§ îðïìñïïñïì ïðï û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ý±²¼«½¬·ª·¬§ îðïìñïïñïì ïòïô ÎÜÔãïòð «Íñ½³
ÎÐÜ Ý±²¼«½¬·ª·¬§ îðïìñïïñïì ð û îë

íèîíìêé ßÎÍ Ó¿¬®·¨ Í°·µ» Ò·¬®±¹»² øß³³±²·¿ Ò·¬®±¹»²÷ îðïìñïïñïè ïîì øï÷ û èð ó ïîð
Í°·µ»¼ Þ´¿²µ Ò·¬®±¹»² øß³³±²·¿ Ò·¬®±¹»²÷ îðïìñïïñïé ïðé û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ò·¬®±¹»² øß³³±²·¿ Ò·¬®±¹»²÷ îðïìñïïñïé äðòðëð ³¹ñÔ
ÎÐÜ Ò·¬®±¹»² øß³³±²·¿ Ò·¬®±¹»²÷ îðïìñïïñïé êòð û îë

íèîíìéð ßÇÒ ÏÝ Í¬¿²¼¿®¼ Ì±¬¿´ Ü·±´ª»¼ Í±´·¼ îðïìñïïñïé ïðí û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ì±¬¿´ Ü·±´ª»¼ Í±´·¼ îðïìñïïñïé äîð øî÷ ³¹ñÔ
ÎÐÜ Ì±¬¿´ Ü·±´ª»¼ Í±´·¼ îðïìñïïñïé îòç û îë

íèîëèëï ÓÝÇ Ó¿¬®·¨ Í°·µ» Ü·±´ª»¼ Ñ®¹¿²·½ Ý¿®¾±² øÝ÷ îðïìñïïñïé çì û èð ó ïîð
Í°·µ»¼ Þ´¿²µ Ü·±´ª»¼ Ñ®¹¿²·½ Ý¿®¾±² øÝ÷ îðïìñïïñïé ïðð û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ü·±´ª»¼ Ñ®¹¿²·½ Ý¿®¾±² øÝ÷ îðïìñïïñïé äðòëð ³¹ñÔ
ÎÐÜ Ü·±´ª»¼ Ñ®¹¿²·½ Ý¿®¾±² øÝ÷ îðïìñïïñïé ÒÝ û îð

íèîëçíï ÕÍÎ ÏÝ Í¬¿²¼¿®¼ Ì«®¾·¼·¬§ îðïìñïïñïé ïðî û èð ó ïîð
Ó»¬¸±¼ Þ´¿²µ Ì«®¾·¼·¬§ îðïìñïïñïé äðòïð ÒÌË
ÎÐÜ Ì«®¾·¼·¬§ îðïìñïïñïé íòî û îë

Òñß ã Ò±¬ ß°°´·½¿¾´»
Ü«°´·½¿¬»æ Ð¿·®»¼ ¿²¿´§· ±º ¿ »°¿®¿¬» °±®¬·±² ±º ¬¸» ¿³» ¿³°´»ò Ë»¼ ¬± »ª¿´«¿¬» ¬¸» ª¿®·¿²½» ·² ¬¸» ³»¿«®»³»²¬ò
Ó¿¬®·¨ Í°·µ»æ ß ¿³°´» ¬± ©¸·½¸ ¿ µ²±©² ¿³±«²¬ ±º ¬¸» ¿²¿´§¬» ±º ·²¬»®»¬ ¸¿ ¾»»² ¿¼¼»¼ò Ë»¼ ¬± »ª¿´«¿¬» ¿³°´» ³¿¬®·¨ ·²¬»®º»®»²½»ò
ÏÝ Í¬¿²¼¿®¼æ ß ¿³°´» ±º µ²±©² ½±²½»²¬®¿¬·±² °®»°¿®»¼ ¾§ ¿² »¨¬»®²¿´ ¿¹»²½§ «²¼»® ¬®·²¹»²¬ ½±²¼·¬·±²ò Ë»¼ ¿ ¿² ·²¼»°»²¼»²¬ ½¸»½µ ±º ³»¬¸±¼
¿½½«®¿½§ò
Í°·µ»¼ Þ´¿²µæ ß ¾´¿²µ ³¿¬®·¨ ¿³°´» ¬± ©¸·½¸ ¿ µ²±©² ¿³±«²¬ ±º ¬¸» ¿²¿´§¬»ô ««¿´´§ º®±³ ¿ »½±²¼ ±«®½»ô ¸¿ ¾»»² ¿¼¼»¼ò Ë»¼ ¬± »ª¿´«¿¬» ³»¬¸±¼
¿½½«®¿½§ò
Ó»¬¸±¼ Þ´¿²µæ ß ¾´¿²µ ³¿¬®·¨ ½±²¬¿·²·²¹ ¿´´ ®»¿¹»²¬ «»¼ ·² ¬¸» ¿²¿´§¬·½¿´ °®±½»¼«®»ò Ë»¼ ¬± ·¼»²¬·º§ ´¿¾±®¿¬±®§ ½±²¬¿³·²¿¬·±²ò
ÒÝ øÓ¿¬®·¨ Í°·µ»÷æ Ì¸» ®»½±ª»®§ ·² ¬¸» ³¿¬®·¨ °·µ» ©¿ ²±¬ ½¿´½«´¿¬»¼ò Ì¸» ®»´¿¬·ª» ¼·ºº»®»²½» ¾»¬©»»² ¬¸» ½±²½»²¬®¿¬·±² ·² ¬¸» °¿®»²¬ ¿³°´» ¿²¼ ¬¸»
°·µ»¼ ¿³±«²¬ ©¿ ¬±± ³¿´´ ¬± °»®³·¬ ¿ ®»´·¿¾´» ®»½±ª»®§ ½¿´½«´¿¬·±² ø³¿¬®·¨ °·µ» ½±²½»²¬®¿¬·±² ©¿ ´» ¬¸¿² î¨ ¬¸¿¬ ±º ¬¸» ²¿¬·ª» ¿³°´»
½±²½»²¬®¿¬·±²÷ò
ÒÝ øÜ«°´·½¿¬» ÎÐÜ÷æ Ì¸» ¼«°´·½¿¬» ÎÐÜ ©¿ ²±¬ ½¿´½«´¿¬»¼ò Ì¸» ½±²½»²¬®¿¬·±² ·² ¬¸» ¿³°´» ¿²¼ñ±® ¼«°´·½¿¬» ©¿ ¬±± ´±© ¬± °»®³·¬ ¿ ®»´·¿¾´» ÎÐÜ
½¿´½«´¿¬·±² ø±²» ±® ¾±¬¸ ¿³°´» ä ë¨ ÎÜÔ÷ò
ø ï ÷ Ó¿¬®·¨ °·µ» ®»½±ª»®§ ±«¬·¼» ±º ¿½½»°¬¿²½» ®¿²¹» ¼«» ¬± ¿³°´» ³¿¬®·¨ò
ø î ÷ Û´»ª¿¬»¼ ÌÜÍ ÎÜÔ ¼«» ¬± ³»¬¸±¼ ¾´¿²µ °»®º±®³¿²½»ò
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Ó¿¨¨¿³ Ö±¾ ýæ ÞìÕïîëë
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Û©¿ Ð®¿²¶·½ô ÓòÍ½òô ÝòÝ¸»³ô Í½·»²¬·º·½ Í°»½·¿´·¬

Õ»ª·² Ó¿½Ü±²¿´¼ô ×²±®¹¿²·½ Í«°»®ª·±®

Ó·µ» Ó¿½Ù·´´·ª®¿§ô Í½·»²¬·º·½ Í°»½·¿´·¬ ø×²±®¹¿²·½÷
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ðì Ò±ª îðïì ïìæíçæðí óðëæðð



Ma X'iam 
A Bureau Veritas Group Company 

·' 
Maxxam Job#: 8468544 
Report Date: 2014/11/04 

Maxxam Analytics 
Client Project#: B4K1255 

TOTAL EXTRACTABLE METALS (WATER) 

Maxxam ID AE3179 AE3181 AE3183 

Sampling Date 
2014/10/24 2014/10/24 2014/10/24 

11:30 13:20 15:00 

CCC Number n-a n-a n-a 

Units YE4528--04R/M\N14-01A YE4529-o4R/M\N14-02A YE4530-Q4R/M\N14-03A RDL 

METALS ICP-MS 

Thorium (Th) ug/L <1.0 <1.0 6.0 1.0 

Tungsten (W) ug/L <10 <10 13 10 

RDL = Reportable Detection Limit 

QC Batch =Quality Control Batch 

Maxxam ID AE3183 AE3185 AE3187 AE3189 

Sampling Date 
2014/10/24 2014/10/25 2014/10/26 2014/10/25 

15:00 11:45 15:10 11:30 

CCC Number n-a n-a n-a n-a 

QC Batch 

1382384 

1382384 

Units 
YE4530-o4R/M\N14-03A 

YE4531-o4R/PGS-93B YE4532-Q4R/PGS-1Z4 YE4533-o4R/DUPLICA TE RDL 
Lab-Dup 

METALS ICP-MS 

Thorium (Th) ug/L 6.3 <1.0 11 <1.0 1.0 

Tungsten (W) ug/L 14 <10 130 <10 10 

RDL = Reportable Detection Limit 

QC Batch= Quality Control Batch 

QC Batch 

1382384 

1382384 
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Ma X'iam 
A Bureau Veritas Group Company 

·' 
Maxxam Job#: 8468544 
Report Date: 2014/11/04 

Maxxam ID 

Sampling Date 

COCNumber 

CONVENTIONALS 

Weak Acid Dissociable Cyanide (CN-) 

RDL = Reportable Detection Limit 

QC Batch =Quality Control Batch 

Maxxam ID 

Sampling Date 

COC Number 

Units 

mg/L 

Ma><Xam Analytics 
Client Project#: B4K1255 

CONVENTIONAL PARAMETERS (WATER) 

AE3180 AE3182 AE3184 

2014/10/24 2014/10/24 2014/10/24 
11:30 13:20 15:00 

n-a n-a n-a 

YE4528-08R/MW14-01A YE4529-0SR/MW14-02A YE4530-08R/MW14-03A RDL QC Batch 

<0.003 <0.003 <0.003 0.003 1382929 

AE3186 AE3188 AE3190 

2014/10/25 2014/10/26 2014/10/25 
11:45 15:10 11:30 

n-a n-a n-a 

Units YE4531-08R/PG5-938 YE4532-08R/PGS-124 YE4533-o8R/DUPLICATE RDL QC Batch 

CONVENTIONALS 

Weak Acid Dissociable Cyanide (CN-) mg/L <0.003 <0.003 <0.003 0.003 1382929 

RDL =Reportable Detection Limit 

QC Batch = Quality Control Batch 
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Ma X'iam 
A Bureau Veritas Group Company 

·' 
Maxxam Job#: 8468544 
Report Date: 2014/11/04 

GENERAL COMMENTS 

Condition of sample(s) upon receipt: GOOD except for the following: 

Maxxam Analytics 
Client Project#: B4Kl255 

Total Extractable Metals (Low Level}: Arrived unpreserved, preserved upon reception at the laboratory.: AE3179, AE3181, AE3183, AE3185, 
AE3187, AE3189 

TOTAL EXTRACTABLE METALS (WATER) 
Please note that the results have not been corrected for QC recoveries nor for the method blank results. 

CONVENTIONAL PARAMETERS (WATER) 
Please note that the results have not been corrected for QC recoveries nor for the method blank results. 

Results relate only to the items tested. 
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Client Project#: B4K1255 

QUALITY ASSURANCE REPORT 

Date 
Batch I nit QC Type Parameter Analyzed Value Recovery Units QC Limits 

1382384 MCA Spiked Blank Thorium (Th) 2014/10/31 101 % 80-120 
Tungsten (W) 2014/10/31 104 % 80-120 

1382384 MCA Method Blank Thorium (Th) 2014/10/31 <1.0 ug/L 
Tungsten (W) 2014/10/31 <10 ug/L 

1382929 MHl QC Standard Weak Acid Dissociable Cyanide (CN-) 2014/10/31 88 % 80-120 

1382929 MHl Spiked Blank Weak Acid Dissociable Cyanide (CN-) 2014/10/31 102 % 75-125 
1382929 MHl Method Blank Weak Acid Dissociable Cyanide (CN-) 2014/10/31 <0.003 mg/L 

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions. Used as an independent check of method 
accuracy. 

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method 
accuracy. 

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination. 
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APPENDIX E  
Hydraulic Conductivity Analysis 
 



d10 K=C(d10)2 K=C(d10)2

cm cm/s m/s
TP14-01 1 100 0.001800 3.24E-04 3.24E-06 Gravelly SAND with silt SAND & GRAVEL; some silt (SM)
TP14-02 1 100 0.000500 2.50E-05 2.50E-07 Silty fine SAND with gravel Gravelly; silty SAND (SM)
TP14-03 1 100 0.015380 2.37E-02 2.37E-04 Sandy GRAVEL with cobbles Sandy GRAVEL; trace silt (GP-GM)
TP14-04 1 100 0.077990 6.08E-01 6.08E-03 GRAVEL; COBBLES; BOULDERS Sandy GRAVEL; trace silt (GW)

Hydraulic Conductivity Estimate

Method:   Hazen (1892, 1900)

where:

K = Hydraulic conductivity (m/s)

D10 = is the effective grain size

C = is a coefficient based on the following table:

Very fine sand, poorly sorted 40-80

Fine sand with appreciable fines 40-80

Medium sand, well sorted 80-120

Coarse sand, poorly sorted 80-120

Coarse sand, well sorted, clean 120-150

Grain Size DescriptionWell Id Sample C Field Description

𝑲𝑲 = 𝑪𝑪 𝑫𝑫𝟏𝟏𝟏𝟏  𝟐𝟐 
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HYDRAULIC CONDUCTIVITY TEST RESULTS  
MW14-01A TEST 5 

FIGURE 1  
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HYDRAULIC CONDUCTIVITY TEST RESULTS  
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APPENDIX F  
Staff Gauge Completion Images 
 



Staff Gauge SW-1 at WQ STA-1 

- Installed on October 29, 2014 
- 380 cm wide channel 
- Water at staff gauge is 44 cm deep 
- Staff gauge located 86 m from  Upper 
      Island Pond 
- UTM Coordinate:  617429mE / 5195035mN 

View upstream View downstream 



Staff Gauge SW-2 at WQ STA-3 

- Installed on October 29, 2014 
- 350 cm wide channel 
- Water at staff gauge is 38 cm deep 
- Staff gauge located 36m from  John Fitzpatrick Pond 
- UTM Coordinate:  617017mE / 5196711mN 

View upstream View downstream 



SW-3 Staff Gauge View downstream SW-3 Staff Gauge View upstream 

- Installed on October 29, 2014 
- Water at staff gauge is 35 cm deep 

- Staff gauge located 41m from Pond 
- UTM Coordinate:  616281mE / 5196637mN 

Staff Gauge SW-3 at WQ STA-9 



Pond located about 41 m upstream of staff gauge (SW-3) 



 

HYDROGEOLOGY PHASE 1 INVESTIGATION 

 

December2014 
Report No. 1407707   

 

APPENDIX G  
Surface Water and Groundwater Hydrographs 
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APPENDIX H  
Stream Flow Transect Images and Discharge Profile 
 



WQ STN-1 

- Measured on October 31 2014 
- Transect site is 13meters down stream 
      of staff gauge SW-1 
- transect location is free of large boulders 
      and is a straight reach of channel 
- Staff gauge located 86 m from  Upper 
      Island Pond 
- UTM Coordinate of Transect:  
             617422mE / 5195044mN 



WQ STN-3 

- Measured on October 31 2014 
- Transect #1 at SW-2 staff gauge location 
- Transect #2 is 18m down stream of SW-2 
- Cobbles and boulders on stream bottom 
-  UTM Coordinate of staff gauge SW2: 
              617017mE / 5196711mN 



WQ STN-9 

- Measured on October 31 2014 
- Transect #1 at SW-3 staff gauge location 
- Transect #2 is 3.4m down stream of SW-3 
- Stoney stream bottom with soil 
- Staff gauge located 41m from Pond 
- UTM Coordinate of staff gauge SW3: 
               616281mE / 5196637mN 



DISCHARGE DATA
STREAM: Upper Island Pond discharge PROJECT#: 1407707
TRANSECT: 13m downstream from staff gauge SW-1 LOCATION: 617422mE / 5195044mN

DATE: 31-Oct-14 Gauge SW-1: 617429mE / 5195035mN

Description
Station 

Distance 
(m)

Depth (m)
Velocity (m/s) 

0.6 depth

Angle of 
Flow 

(degrees)
Discharge (m3/s)

Right edge 0.0 0.00 0.00 0 0.00000
0.2 0.07 0.01 0 0.00014
0.4 0.14 0.01 0 0.00028
0.6 0.18 0.20 0 0.00720
0.8 0.15 0.01 0 0.00030
1.0 0.13 0.18 0 0.00468
1.2 0.10 0.05 0 0.00100
1.4 0.08 0.18 0 0.00288
1.6 0.10 0.21 0 0.00420
1.8 0.10 0.10 0 0.00200
2.0 0.10 0.10 0 0.00200
2.2 0.17 0.06 0 0.00204
2.4 0.10 0.09 0 0.00180
2.6 0.09 0.03 0 0.00054
2.8 0.06 0.04 0 0.00048
3.0 0.06 0.00 0 0.00000

Left edge 3.2 0.03 0.00 0 0.00000

STREAM DISCHARGE SHEET



DISCHARGE DATA
STREAM: John Fitzpatrick Pond discharge PROJECT#: 1407707
TRANSECT: At Staff Gauge SW-2 LOCATION: 617017mE / 5196711mN
DATE: 31-Oct-14

Description
Station 

Distance 
(m)

Depth (m)
Velocity (m/s) 

0.6 depth

Angle of 
Flow 

(degrees)
Discharge (m3/s)

looking upstream
Left edge 0.0 0.00 0.00 0 0.00000

0.2 0.12 0.00 0 0.00000
0.4 0.20 0.01 0 0.00040
0.6 0.32 0.01 0 0.00064
0.8 0.33 0.02 0 0.00132
1.0 0.33 0.05 0 0.00330
1.2 0.35 0.12 0 0.00840
1.4 0.38 0.31 0 0.02356
1.6 0.38 0.31 0 0.02356
1.8 0.33 0.20 0 0.01320
2.0 0.30 0.11 0 0.00660
2.2 0.30 0.03 0 0.00180
2.4 0.17 0.02 0 0.00068
2.6 0.21 0.00 0 0.00000
2.8 0.15 0.01 0 0.00030
3.0 0.09 0.01 0 0.00018
3.2 0.10 0.00 0 0.00000
3.4 0.06 0.00 0 0.00000
3.5 0.03 0.00 0 0.00000
3.6 0.00 0.00 0 0.00000

STREAM DISCHARGE SHEET



DISCHARGE DATA
STREAM: John Fitzpatrick Pond discharge PROJECT#: 1407707
TRANSECT: 18m downstream of Staff Gauge SW-2 LOCATION:
DATE: 31-Oct-14

Description
Station 

Distance 
(m)

Depth (m)
Velocity (m/s) 

0.6 depth

Angle of 
Flow 

(degrees)
Discharge (m3/s)

looking upstream
Right edge 0.0 0.00 0 0 0.00000

0.2 0.13 0.01 0 0.00026
0.4 0.15 0.05 0 0.00150
0.6 0.14 0.1 0 0.00280
0.8 0.16 0.15 0 0.00480
1.0 0.18 0.15 0 0.00540
1.2 0.20 0.18 0 0.00720
1.4 0.23 0.29 0 0.01334
1.6 0.23 0.25 0 0.01150
1.8 0.17 0.25 0 0.00850
2.0 0.22 0.23 0 0.01012
2.2 0.17 0.11 0 0.00374
2.4 0.11 0.05 0 0.00110

Left edge 2.6 0.07 0 0 0.00000

STREAM DISCHARGE SHEET



DISCHARGE DATA
STREAM: Pond discharge PROJECT#: 1407707
TRANSECT: At Staff Gauge SW-3 LOCATION: 616281mE / 5196637mN
DATE: 31-Oct-14

Description
Station 

Distance 
(m)

Depth (m)
Velocity (m/s) 

0.6 depth

Angle of 
Flow 

(degrees)
Discharge (m3/s)

Right edge 0.0 0.00 0.00 0 0.00000
0.2 0.28 0.03 0 0.00084
0.3 0.35 0.00 0 0.00000
0.4 0.32 0.02 0 0.00064
0.5 0.32 0.02 0 0.00064
0.6 0.28 0.02 0 0.00056
0.7 0.25 0.01 0 0.00025
0.8 0.22 0.01 0 0.00022
0.9 0.11 0.01 0 0.00011
1.0 0.00 0.00 0 0.00000
1.1 0.00 0.00 0 0.00000
1.2 0.00 0.00 0 0.00000

STREAM DISCHARGE SHEET



DISCHARGE DATA
STREAM: Pond discharge PROJECT#: 1407707
TRANSECT: 3.4m downstream from Staff Gauge SW-3LOCATION:
DATE: 31-Oct-14

Description
Station 

Distance 
(m)

Depth (m)
Velocity (m/s) 

0.6 depth

Angle of 
Flow 

(degrees)
Discharge (m3/s)

Right edge 0.0 0.00 0.00 0 0.00000
0.2 0.04 0.01 0 0.00004
0.3 0.14 0.01 0 0.00014
0.4 0.40 0.02 0 0.00080
0.5 0.42 0.02 0 0.00084
0.6 0.45 0.02 0 0.00090
0.7 0.08 0.01 0 0.00008

STREAM DISCHARGE SHEET



 

HYDROGEOLOGY PHASE 1 INVESTIGATION 

 

December2014 
Report No. 1407707   

 

APPENDIX I  
Surface Water Sampling Locations Images 
 



WS-2 
Sample date:  Nov 3, 2014. 
Location:  Clarkes Pond outlet 
pH=6.0 / Conductivity=0.10 mS 
UTM:  621983mE/5195673mN 



WS-5 
Sample date:  Nov 3, 2014. 
Location:  Shoal Cove Pond outlet 
pH=6.23 / Conductivity=0.13mS 
UTM:  622011mE/51944074mN 



WS-10 
Sample date:  Nov 3, 2014. 
Location:  River by bridge 
pH=6.11 / Conductivity=0.06 mS 
UTM:  620347mE/5193512mN 



View of brook outlet to pond 

WQ STN-1 
Sample date:  Nov 4, 2014. 
Location:  Upper Island Pond 
pH=5.92 / Conductivity=0.04 mS 
UTM:  617488mE/5195500mN 



WQ STA-2 
Sample date:  Nov 3, 2014. 
Location:  Gerbes Nest Pond outlet 
pH=5.95 / Conductivity=0.04 mS 
UTM:  616862mE/5196191mN 

View upstream towards Pond View downstream  



View downstream from pond inlet View upstream towards pond 

WQ  STA-3 
Sample date:  Nov 4, 2014. 
Location:  John Fitzpatrick Pond 
pH=4.69 / Conductivity=0.04 mS 
UTM:  617043mE/5196679mN 



View upstream View downtream 

WQ STN-4 
Sample date:  Nov 4, 2014. 
Location:  downstream from John Fitzpatrick Pond 
pH=4.76 / Conductivity=0.02 mS 
UTM:  616903mE/5197032mN 



View upstream View downstream 

WQ STN-5 
Sample date:  Nov 4, 2014. 
Location:  Downstream from bridge 
pH=5.53 / Conductivity=0.01 mS 
UTM:  616772mE/5199379mN 



View upstream View downstream 

View across channel towards confluence of river 

WQ STN-6 
Sample date:  Nov 4, 2014. 
Location:  River  
pH=5.68 / Conductivity=0.01 mS 
UTM:  616342mE/5198773mN 



WQ STN-7 
Sample date:  Nov 4, 2014. 
Location:  at SW-1 
pH=5.94 / Conductivity=0.04 mS 
UTM:  617429mE/5195035mN 



View north, towards the brook inlet View south, towards MW14-03 

WQ STA-8 
Sample date:  Nov 4, 2014. 
Location:  Unnamed pond 
pH=3.94 / Conductivity=0.04 mS 
UTM:  616310mE/5196615mN 



WQ STN-9 
Sample date:  Nov 4, 2014. 
Location:  At SW-3 
pH=3.7 / Conductivity=0.04 mS 
UTM:  616281mE/5196637mN 

View downstream 




