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Summary of 2017 Material Characterization Gamma Radiation Survey Results

Gamma Exposure Rate
(uR/hr) Measurements EquivalenSurface Soil
Location ID @ 1-meter ags Estimated Ra-226, pCi/g ()
Background and Borrow Areas
Background Reference Area

BCKA L1-1 11 0.3
BCKA L1-2 11 0.3
BCKA L1-3 11 0.3
BCKA L1-4 13 1.3
BCKA L1-5 14 1.8
BCKA L1-6 17 3.2
BCKA L2-1 13 1.3
BCKA L2-2 15 2.3
BCKA L2-3 17 3.2
BCKA L2-4 16 2.7
BCKA L2-5 18 3.7
BCKA L2-6 18 3.7
BCKA L3-1 21 5.2
BCKA L3-2 19 4.2
BCKA L3-3 19 4.2
BCKA L3-4 21 5.2
BCKA L3-5 21 5.2
BCKA L3-6 21 5.2
Mean 16 3.0

Minimum 11 0.3

Maximum 21 5.2

Borrow Area South

BA3 L1-1 11 0.3
BA3 L1-2 26 7.6
BA3 L1-3 26 7.6
BA3 L1-4 25 7.2
BA3 L2-1 17 3.2
BA3 L2-2 16 2.7
BA3 L2-3 16 2.7
BA3 L2-4 16 2.7
BA3 L3-1 17 3.2
BA3 L3-2 13 1.3
BA3 L3-3 13 1.3
BA3 L3-4 15 2.3
BA3 L4-1 14 1.8
BA3 L4-2 13 1.3
BA3 L4-3 14 1.8
BA3 L4-4 17 3.2
BA3 L5-1 11 0.3
BA3 L5-2 14 1.8
Mean 16 2.9

Minimum 11 0.3

Maximum 26 7.6
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Summary of 2017 Material Characterization Gamma Radiation Survey Results

Gamma Exposure Rate
(uR/hr) Measurements

EquivalenSurface Soil
@

Location ID @ 1-meter ags Estimated Ra-226, pCi/g
Lobo Tract Area
L-1 16 2.7
L-2 7 <0.2
L-3 13 1.3
L-4 15 2.3
L-5 13 1.3
L-6 12 0.8
L-7 12 0.8
L-8 10 <0.2
L-9 11 0.3
L-10 15 2.3
L-11 15 2.3
L-12 15 2.3
L-13 15 2.3
L-14 15 2.3
L-15 17 3.2
L-16 16 2.7
L-17 15 2.3
L-18 14 1.8
L-19 14 1.8
L-20 15 2.3
L-21 14 1.8
Mean 14 1.9
Minimum 7 0.3
Maximum 17 3.2
Former Borrow Areas

Area 1l
BA1L1-1 9 <0.2
BA1 L1-2 11 0.3
BA1 L1-3 11 0.3
BAl1 L1-4 13 1.3
BA1 L1-5 11 0.3
BAl L2-1 10 <0.2
BAl L2-2 9 <0.2
BA1 L2-3 11 0.3
BAl L2-4 8 <0.2
BA1 L2-5 11 0.3
BA1 L3-1 10 <0.2
BA1 L3-2 9 <0.2
BA1 L3-3 11 0.3
BAl L3-4 8 <0.2
BAl L3-5 12 0.8
BAl L4-1 11 0.3
BALl L4-2 8 <0.2
BA1 L4-3 10 <0.2
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Summary of 2017 Material Characterization Gamma Radiation Survey Results

Gamma Exposure Rate
(uR/hr) Measurements

EquivalenSurface Soil
@

Location ID @ 1-meter ags Estimated Ra-226, pCi/g
BA1l L4-4 11 0.3
BA1 L4-5 9 <0.2
BA1 L5-1 12 0.8
BA1 L5-2 9 <0.2
BA1 L5-3 9 <0.2
BA1 L5-4 10 <0.2
BA1 L5-5 11 0.3
Area 2
BA2 L1-1 10 <0.2
BA2 L1-2 9 <0.2
BA2 L1-3 10 <0.2
BA2 L1-4 9 <0.2
BA2 L2-1 13 1.3
BA2 L2-2 10 <0.2
BA2 L2-3 11 0.3
BA2 L2-4 8 <0.2
BA2 L3-1 8 <0.2
BA2 L3-2 11 0.3
BA2 L3-3 9 <0.2
BA2 L4-1 10 <0.2
BA2 L4-2 9 <0.2
BA2 L4-3 10 <0.2
BA2 L5-1 9 <0.2
BA2 L5-2 9 <0.2
BA2 L5-3 9 <0.2
BA2 L5-4 10 <0.2
BA2 L6-1 11 0.3
BA2 L6-2 11 0.3
BA2 L6-3 10 <0.2
BA2 L6-4 9 <0.2
BA2 L7-1 11 0.3
BA2 L7-2 9 <0.2
BA2 L7-3 9 <0.2
BA2 L7-4 13 1.3
BA2 L8-1 9 <0.2
BA2 L8-2 8 <0.2
BA2 L8-3 9 <0.2
BA2 L9-1 9 <0.2
Mean 10 0.5
Minimum 8 0.3
Maximum 13 1.3
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Summary of 2017 Material Characterization Gamma Radiation Survey Results

Gamma Exposure Rate
(uR/hr) Measurements

EquivalenSurface Soil
@

Location ID @ 1-meter ags Estimated Ra-226, pCi/g
Soil Stockpiles
Shale 1

S1L1-1 14 1.8
S1L1-2 13 1.3
S1L1-3 16 2.7
S1L2-1 13 1.3
S1L2-2 14 1.8
S1L3-1 14 1.8
Mean 14 1.8

Minimum 13 1.3

Maximum 16 2.7

Shale 2

S2 L1-1 11 0.3
S2 L1-2 12 0.8
S2 L1-3 14 1.8
S2 L2-1 14 1.8
S2 L2-2 19 4.2
S2 L3-2 12 0.8
S2 L3-3 13 1.3
Mean 14 1.6

Minimum 11 0.3

Maximum 19 4.2

Topsoil Pile South

TS-110 12 0.8
TS-111 13 1.3
TS-112 12 0.8
TS-113 15 2.3
TS-267 13 1.3
TS-268 14 1.8
Mean 13 1.4

Minimum 12 0.8

Maximum 15 2.3

Top Soil Pile North

TS L2-1 16 2.7
TS L2-2 19 4.2
TS L2-3 22 5.7
RSP TPL 18 3.7
Mean 19 4.1

Minimum 19 2.7

Maximum 20 5.7
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Summary of 2017 Material Characterization Gamma Radiation Survey Results

Gamma Exposure Rate
(uR/hr) Measurements

EquivalenSurface Soil
@

Location ID @ 1-meter ags Estimated Ra-226, pCi/g
Topsoil/Overburden Pile

TS OB L1-1 25 7.2
TS OB L1-2 23 6.2
TS OB L1-3 22 5.7
TS OB L1-4 20 4.7
TS OB L1-5 16 2.7
TS OB L2-1 34 11.6
TS OB L2-2 34 11.6
TS OB L2-3 30 9.6
TS OB L2-4 25 7.2
Mean 25 7.4

Minimum 16 2.7

Maximum 34 11.6

FL Area
FL-264 51 19.9
FL-265 46 17.4
FL-266 31 10.1
Mine Area Non-Economic Materials Piles
Pile 3

P3 60 24.3
P3 NE 117 105 46.4
P3 NW 116 70 29.2
P3 SE 115 65 26.8
P3 SW 114 65 26.8
P3-278 75 31.7
P3-279 36 12.5
P3-280 46 17.4
P3-281 65 26.8
P3-282 60 24.3
P3-283 46 17.4
P3-284 62 25.3
P3-286 70 29.2
P3-287 98 42.9
P3-288 165 75.8
P3-289 125 56.2
P3-290 80 34.1
P3-291 105 46.4
P3-292 105 46.4
P3-293 135 61.1
Mean 82 35.0

Minimum 36 12.5

Maximum 165 75.8
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Summary of 2017 Material Characterization Gamma Radiation Survey Results

Gamma Exposure Rate
(uR/hr) Measurements

EquivalenSurface Soil
@

Location ID @ 1-meter ags Estimated Ra-226, pCi/g
Pile 4
P4 1.10-1 46 17.4
P4 1.10-2 47 17.9
P4 110-3 50 19.4
P4 110-4 65 26.8
P4 110-5 28 8.6
P4 1.10-6 15 2.3
P4 L10-7 15 2.3
P41L1-1 14 1.8
P4111-1 35 12.1
P4111-2 23 6.2
P4111-3 17 3.2
P4 111-4 15 2.3
P4111-5 15 2.3
P411-2 13 1.3
P4 112-1 29 9.1
P4 112-2 45 17.0
P4 11-3 13 1.3
P4 113-1 16 2.7
P4 114-1 30 9.6
P4 1.14-2 18 3.7
P4 12-1 25 7.2
P4 12-2 18 3.7
P4 12-3 13 1.3
P4 1L2-4 13 1.3
P4 L2-5 13 1.3
P4 1L2-6 35 12.1
P4 L2-7 25 7.2
P4 12-8 16 2.7
P413-1 25 7.2
P4 13-2 14 1.8
P4 1L3-3 13 1.3
P4 13-4 14 1.8
P4 L3-5 35 12.1
P4 L3-6 30 9.6
P4 L3-7 40 14.5
P4 13-8 43 16.0
P4 1L4-1 28 8.6
P4 1L4-10 15 2.3
P4 1L4-2 24 6.7
P4 1L4-3 19 4.2
P4 L4-4 14 1.8
P4 L4-5 13 1.3
P4 L4-6 15 2.3
P4 L4-7 30 9.6
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Summary of 2017 Material Characterization Gamma Radiation Survey Results

Gamma Exposure Rate
(uR/hr) Measurements

EquivalenSurface Soil
@

Location ID @ 1-meter ags Estimated Ra-226, pCi/g
P4 14-8 24 6.7
P4 1L4-9 21 5.2
P4 L5-1 36 12.5
P4 1L5-10 27 8.1
P4 15-11 25 7.2
P4 L5-2 27 8.1
P4 L5-3 30 9.6
P4 L5-4 31 10.1
P4 L5-5 17 3.2
P4 L5-6 14 1.8
P4 L5-7 18 3.7
P4 1L5-8 55 21.9
P4 L5-9 17 3.2
P4 1L6-1 60 24.3
P4 L6-2 26 7.6
P4 L6-4 22 5.7
P4 L6-5 18 3.7
P4 L6-6 34 11.6
P4 L6-7 40 14.5
P4 L7-1 55 21.9
P4 L7-2 38 13.5
P4 L7-3 24 6.7
P4 L7-4 42 15.5
PAL7-4 55 21.9
P4 L7-5 58 23.3
P4 L7-6 60 24.3
P4 L7-7 41 15.0
P4 L7-8 26 7.6
P4 18-1 65 26.8
P4 18-10 32 10.6
P4 18-11 16 2.7
P4 18-2 45 17.0
P4 18-3 30 9.6
P4 18-4 21 5.2
P4 L8-5 19 4.2
P4 L8-6 19 4.2
P4 L8-7 18 3.7
P4 18-8 20 4.7
P4 1L8-9 55 21.9
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Summary of 2017 Material Characterization Gamma Radiation Survey Results

Gamma Exposure Rate
(uR/hr) Measurements

EquivalenSurface Soil
@

Location ID @ 1-meter ags Estimated Ra-226, pCi/g
P4 19-1 34 11.6
P4 19-2 32 10.6
P4 19-3 17 3.2
P4 19-4 16 2.7
P4 L9-5 17 3.2
P4 1.9-6 17 3.2
P4 19-7 16 2.7
P4 19-8 13 1.3
SW P-4 50 194
Mean 28 8.6
Minimum 13 1.3
Maximum 65 26.8
Pile 5
P5L1-1 180 83.1
P5L1-2 105 46.4
P5L2-1 180 83.1
P5 L2-2 170 78.2
P5L2-3 125 56.2
P5L3-1 125 56.2
Mean 148 67.2
Minimum 105 46.4
Maximum 180 83.1
Pile 6
P6-234 80 34.1
P6-235 85 36.6
P6-236 100 43.9
P6-237 95 41.5
P6-238 95 41.5
P6-239 70 29.2
P6-240 115 51.3
P6-241 70 29.2
Mean 89 38.4
Minimum 70 29.2
Maximum 115 51.3
Pile 7
P7-229 135 61.1
P7-230 230 107.6
P7-231 130 58.6
P7-232 245 115.0
P7-233 600 288.9
Mean 268 126.2
Minimum 130 58.6
Maximum 600 288.9
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Summary of 2017 Material Characterization Gamma Radiation Survey Results

Gamma Exposure Rate
(uR/hr) Measurements

EquivalenSurface Soil
@

Location ID @ 1-meter ags Estimated Ra-226, pCi/g
West Disturbance Area

WDA-242 300 141.9
WDA-243 300 141.9
WDA-244 440 210.5
WDA-245 290 137.0
WDA-246 235 110.1
WDA-247 245 115.0
WDA-248 105 46.4
WDA-249 190 88.0
WDA-250 235 110.1
WDA-251 295 139.5
WDA-252 370 176.2
WDA-253 165 75.8
WDA-254 210 97.8
WDA-255 140 63.5
WDA-256 170 78.2
WDA-257 280 132.1
WDA-258 185 85.6
WDA-259 190 88.0
WDA-260 250 117.4
WDA-261 150 68.4
WDA-262 170 78.2
Mean 234 109.6

Minimum 105 46.4

Maximum 440 210.5

Crusher/Stockpile Area

CSAL1-1 75 31.7
CSAL1-2 65 26.8
CSAL1-3 79 33.6
CSALl-4 75 31.7
CSAL1-5 85 36.6
CSAL1-6 105 46.4
CSA L2-1 190 88.0
CSA L2-2 105 46.4
CSA L2-3 175 80.7
CSA L2-4 195 90.5
CSA L2-5 195 90.5
CSA L2-6 205 95.4
CSA L2-7 140 63.5
CSA L3-1 135 61.1
CSAL3-2 120 53.7
CSA L3-3 220 102.7
CSA L34 320 151.7
CSA L3-5 220 102.7
CSA L3-6 240 112.5
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Summary of 2017 Material Characterization Gamma Radiation Survey Results

Gamma Exposure Rate
(uR/hr) Measurements

EquivalenSurface Soil
@

Location ID @ 1-meter ags Estimated Ra-226, pCi/g

CSA L3-7 265 124.8
CSA L4-1 280 132.1
CSA L4-2 490 235.0
CSA L4-3 175 80.7
CSA L4-4 215 100.3
CSA L4-5 800 386.9
CSA L4-6 350 166.4
CSA L4-7 330 156.6
CSA L5-1 250 117.4
CSA L5-2 330 156.6
CSA L5-3 200 92.9
CSA L5-4 175 80.7
CSA L5-5 410 195.8
CSA L5-6 210 97.8
CSA L5-7 220 102.7
CSA L6-1 95 41.5
CSA L6-2 240 112.5
CSA L6-3 240 112.5
CSA L6-4 160 73.3
CSA L6-5 125 56.2
CSA L6-6 215 100.3
CSA L6-7 245 115.0
CSAL7-1 155 70.9
CSAL7-2 450 215.4
CSAL7-3 155 70.9
CSAL7-4 180 83.1
CSAL7-5 235 110.1
CSA L8-1 80 34.1
CSA L8-2 180 83.1
CSA L8-3 100 43.9
Mean 214 99.9

Minimum 65 26.8

Maximum 800 386.9
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Summary of 2017 Material Characterization Gamma Radiation Survey Results

Gamma Exposure Rate
(uR/hr) Measurements

EquivalenSurface Soil
@

Location ID @ 1-meter ags Estimated Ra-226, pCi/g
Open Pit 1
Pit1-165 95 41.5
Pit1-166 85 36.6
Pit1-167 70 29.2
Pit1-168 70 29.2
Pit1-169 62 25.3
Pit1-170 80 34.1
Pit1-171 70 29.2
Pit1-172 60 24.3
Pit1-173 80 34.1
Pit1-174 79 33.6
Pit1-175 138 62.5
Mean 81 34.5
Minimum 60 24.3
Maximum 138 62.5
Western Shaft Area
Mine Dump
MD-1 140 63.5
MD-2 225 105.2
MD-3 230 107.6
MD-4 215 100.3
MD-6 140 63.5
Mean 190 88.0
Minimum 140 63.5
Maximum 230 107.6
Shaft Pad
SP-1 70 29.2
SP-2 70 29.2
SP-3 50 194
Mean 63 25.9
Minimum 50 194
Maximum 70 29.2
Storage Area
SA-1 15 2.3
SA-2 15 2.3
Mean 15 2.3
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Summary of 2017 Material Characterization Gamma Radiation Survey Results

Gamma Exposure Rate
(uR/hr) Measurements

EquivalenSurface Soil
@

Location ID @ 1-meter ags Estimated Ra-226, pCi/g
Shaft Area Ponds

SP1-1 (Pond 1) 300 141.9
SP2-2 (Pond 2) 260 122.3

SPM-6 (between Ponds 2 & 3) 22 5.7
SP3-3 (Pond 3) 95 41.5
SP4-4 (Pond 4) 390 186.0
P5-1 (Pond 5) 9 <0.2

P5-2 (Pond 5) 24 6.7
Mean 157 84.0

Minimum 9 5.7
Maximum 390 186.0

Ore Storage Areas

0s1-1 225 105.2
0Ss1-2 180 83.1
0Ss1-3 255 119.9
0Ss1-4 215 100.3
0Ss1-5 240 112.5
0Ss1-6 380 181.1
0Ss2-1 60 24.3
0S2-2 70 29.2
0S2-3 70 29.2
0S2-4 125 56.2
0S2-5 500 239.9
0S2-6 50 194
Mean 198 91.7

Minimum 50 194
Maximum 500 239.9
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Summary of 2017 Material Characterization Gamma Radiation Survey Results

Gamma Exposure Rate
(uR/hr) Measurements

EquivalenSurface Soil
@

Location ID @ 1-meter ags Estimated Ra-226, pCi/g
Shaft Area Access Road
AR-01 24 6.7
AR-02 23 6.2
AR-03 30 9.6
AR-04 18 3.7
AR-05 17 3.2
AR-06 70 29.2
AR-07 270 127.2
AR-08 80 34.1
AR-10 49 18.9
AR-11 60 24.3
AR-12 43 16.0
AR-13 65 26.8
AR-14 75 31.7
AR-15 240 112.5
AR-16 35 12.1
AR-17 75 31.7
AR-18 135 61.1
AR-19 135 61.1
AR-20 125 56.2
AR-21 36 12.5
AR-22 140 63.5
AR-23 100 43.9
AR-24 100 43.9
AR-25 60 24.3
AR-26 30 9.6
AR-27 22 5.7
AR-28 20 4.7
AR-29 22 5.7
AR-30 33 11.1
AR-31 40 14.5
AR-32 24 6.7
AR-33 17 3.2
AR-34 75 31.7
Mean 69 28.9
Minimum 17 3.2
Maximum 270 127.2
Notes:

(1) Surface soil Ra-226 in pCi/g estimated from site-specific surface gamma exposure rate (uR/hr)
to surface soil Ra-226 Correlation [pCi/g Ra-226 = (0.49 x uR/hr)-5.10] for Ludlum Model 19 Micro

R Meter
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AVM Environmental Services, Inc.
Ra-226 Reference Soil Preparation for St. Anthony Gamma Radiation Soil Screening

The Ra-226 reference soil was prepared by local matrix soil from background area and 200 pCi/g
PTW reference soil previously prepared for NECR PDS in 2013 using the Department of Energy’s
New Brunswick Laboratory (NBL) CRM 3-B (3.90% U30g with Ra to U weight ratio of 3.38E-07) . The
reference soil was prepared to calibrate the gamma radiation soil screening system for St. Anthony
Site gamma soil screening for pit test during supplemental characterization. The gamma soil
screening system will be utilized to determine if the subsurface soil sample is above or below the
6.6 pCi/g screening level. The matrix blending provides additional compensation for local
background. The 200 pCi/g reference soil was diluted and mixed with the local matrix to bring the
reference soil concentrations to 6.6 pCi/gm of Ra-226, slightly less than 6.0 pCi/g screening level to
be conservative in soil screening.

115 grams of 200 pCi/g Reference Soil = 23,000 pCi
4,000 grams of Matrix Soil (@1.0 pCi/g) = 4,000 pCi
4,115 grams Total = 27,000 pCi

Reference Soil Ra-226 concentration = 6.6 pCi/g (April 14, 2018)

The reference and matrix soil was weighed using the Ohaus LS2000 electronic balance.



AVM Envit  :ntal Services, Inc.
Field Soil Sample Gamma Radiation Screening Form

St. Anthony Mine Site
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Instrumentation : Scaler/RatemeterL 2.22 Ls#'zq&%%tector L_ “i “/ 2\ % ,2 q; 5 7-3

Instrument Calibration Date:
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AVM Envir.  :ntal Services, Inc.
Field Soil Sample Gamma Radiation Screening Form
St. Anthony Mine Site
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AVM Envir.  :ntal Services, Inc.
Field Soil Sample Gamma Radiation Screening Form
St. Anthony Mine Site
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I8~ &

H438 S8 TAL -0 2 ZD’}}A,; Joed JZ}S - X497 < 2;77/6 (,}

- B

" |SBTPI76 @530 |3e2|]377 - 275 v;//c AOL
_ 3% |

SB TPrrez s |Teeo| yimp9 | - |23l L
i8-8 | , _ 7 -

« |SB-TPI8-0| & 550 | 32| (113 529 ng/c -

Sl Lk

g P30z BEE (3| is7y | T~ | 27C

Sl C)

. '-&"‘57 €6 o3 -
< |ceTrg-or Elles T E | - oS

- 18- ,8
o |SEtp19-02 Elile |zees| 32y | - | ZLS

NI FNEESR TSI

5;.:/4 L

—

H-19-14 ;@/ nlﬁ - | 36O ~ 7 <
i QG ﬁ’(% ,@[5:} Fees |51>9 - L2¥

i |sB7p22.09 E9357 ec )09 | - | 2L,

~
AN
)
N
A
N
~\‘

I SB-TP22-03 @SQ;ZQX Zeoo | L2 - = | Z ﬁa:ﬂ//e 671«

" |SB-TP23-0l @jase [3ee0|293) | - | 43I

65 |, - . -

| SETPZ3-04 &l |3ec|)43s0| - | 287° )%/f </
A ) .

| SETrod ol € e | j7ws | o |36

. - f?—/‘g . . — -
" SB-1724 oF ;’, i1o T !-ﬂg._/ (S 2692

V|~ v R
”\Jlf\ \
;0
S~ e~
P
\‘~.

Technician Signature Z/’ﬁ‘ g;{; f } , Reviewed by /Z/I M




Instrumentati

Instrument Calibration Date:
Survey Area/Unit Decsription

ion : Scaler/Rat

el 222] 290502,

Ly =20 SH 295573

AVM Envir

¢ntal Services, Inc.
Field Soil Sample Gamma Radiation Screening Form
St. Anthony Mine Site

Hei=17
ST Am#h.ﬁ

» Inst ent tion Ch
Je I T

I()Performed

Cr‘e’t 1,.—1‘/

V

Date/Time Soil Sample ID fé;::ilgli: 60(9::(5%1- (E(EEI)HKS,“ C%};gc::l[;d CPM Col::;asr‘:::on Comments
H-19-15 , >
Y4198 S[5-TPRo-02 C//‘/‘;? Feoor| [3H2- | © 26y | <« W// & l
[7- ) - . )
sl <f Tpze.of BT laee J258 | - |22 | 2 S ) o)
| SB02 02 L P s | - |38 | < ﬁ,h,,/ (of
" gTrez 6 ERL |7 |2 25 | > | S )b
+Lsprtor-00 ELE e itzo | - L | < [ SO lal
57 )
|k Tpor0r EITE |swe|Be70 | - 734 | > | Sl
g N pa)
Technician Signature %?/IZQ , Reviewed by / !A vézécjc/\’]l




Test Pit ID:  \
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

GEOTECHNICAL TEST PIT N Sheet NO.: TP-
GENERAL LOCATION: DATE: - NORTHING:
PIT TREND: FIELD
PIT FACE LOGGED: qamrha § M (pPpm
14.00" TEST PIT LOG
Wk LEGEND
————— SOIL HORIZON
————— HORIZON CONTRACT
IH 000 2 GROUNDWATER LEVEL
X SAMPLE
L SAMPLE No. DEPTH TME  TYPE
M0 VL 3o S
A S CH R
2t .
Pit Width: 4
Pit
Pit Depth
4% GW
v SOIL DESCRIPTION AND EXCAVATION NOTES
W WK ol L. SMG ’ Liqu qra\l.looﬂa
dny 401 q sond

T Rahe S LG powhlred ol fy - nge. d
ML (S’I‘Sm(éd' as7-Sil4) k

SPECIAL NOTES

Corresponding GT FSDS Sheet No.: GT-

Famnies sent 1o \db



ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)
GEOTECHNICAL TEST PIT

GENERAL LOCA
PIT TREND:
PIT FACE LOGGED:

T

2.6

USCS SOIL
SYMBOL UNIT
uN WR

ML Nodie Sitt.
(5

DATE:
FIELD

9

SAMPLE No.

Pit
Pit
Pit
GwW

SOIL DESCRIPTION AND EXCAVATION NOTES

yavel - Sondd obles
kS, 45+ Qravel, 3575

Ired.
Y’

Lv7.

SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

K OmMnkeS Seni o (0w

Test Pit ID: 1

Sheet NO.: TP-

NORTHING: 1b1 211

EASTING:

TEST PIT LOG

LEGEND

———- SOIL HORIZON

———— HORIZON CONTRACT
2 GROUNDWATER LEVEL
X SAMPLE

DEPTH TIME TYPE

qQroy. 1oRe

€. Dny-



Test Pit ID: ’\'P(Dﬁ

ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

GEOTECHNICAL TEST PIT LOGGING A o
GENERAL LOCATION: __ pate: 410" % vortve: VDV F 294 1
pir weno: 2\ _ FELD Eniveer: BEANNG NOreasmve: 7%19324-%
PIT FACE LogeeD: LD
T T e e I R T R e T TEST PIT LOG
LEGEND

————— SOIL HORIZON
————— HORIZON CONTRACT

2 [ N e . e i |

[+ : % gﬁ%ﬁlgm TER LEVEL
i SAMPLE No.| DEPTH | TIME | TYPE
; BT 0L F [eos] S
i W\’_& NRTRS (L 24+ oo | §
L5+ NGAN SBTRZ 3 3 il9] S
E Pt Width: 22 '5.'(’ B
] Pit Length: Qe T
= Pit Depth:<
] GW Depth:
UScs | solL SOIL DESCRIPTION AND EXCAVATION NOTES

SYMBOL| UNIT

ML [Nocie| Bed [ SilF . 50ma Sand + some PN tragencus
SWCh OS YoofS. £515and , A4S 71tk Mediumn danse

oy

SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

4 SAMPIES Sent +0\0o




Test Pit ID: IR)A

Sheet NO.: TP-
normve: 15108988

ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)
GEOTECHNICAL TEST PIT LOG&!“&B_' %

GENERAL LOCATION: DATE:
pir Renp: DN 9 : FiELD eneveer: RIEQNNO \boy~easmve: 28809013
LOGGED:
. ;PllTlFlAC.E. |0.G'E. . T R TEST PIT LOG
g LEGEND
2 Y I IS SOIL HORIZON
\ 3 5 e

Ak X SAMPLE

- SAMPLE No.| DEPTH [ TME [ TYPE

. SHTEA-A [ L AfH[11:1D [ S
At SBTRA 0 36 )20

1 WK SBTR04 55t [l 30]s  [¥

1 SO TPUD fi | 1147]Y i
Wt

1 Nodve old power line- ot lwe

. Pit Width: 35“

i Pit Length: A i’ F

] Pit Depth: \o

GW Depth:
as | S SOIL DESCRIPTION AND EXCAVATION NOTES
C WETT Graded gravel with sdnd COPhhLesS. TOOSE,
N iR dy\ﬂ,]ﬁrm qr o asie ek W\Muu
4 "'9) 30 1'sand, B A57 cobbws, Hl- N

ML | vosid Sil. RedTioown o dork browh. fYadium danse, g1

PWi-siH 97 50nd

SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

kSamples Tosend 1o 10k




Bt

Test Pit ID: _TP-0P
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS) B L s
GEOTECHNICAL TEST PIT LOG ING ee e
GENERAL LOCATION-, pATE: _4-\ NORTHING: \ 10 FEW.3
pIT TREND: 4" O FIELD ENG/NEER Q;KQ.DMN ASTING: 4.
PIT FACE LOGGED: C'i

PO T T T T T T Y S T B T B N R I T T [ TR T YO O N TESTP'TLOG

LEGEND

————— SOIL HORIZON
——————— HORIZON CONTRACT
GROUNDWATER LEVEL
B SAMPLE

)
L
PRTERTERS IS A AT B T A S O
E T
K

SAMPLE No. | DEPTH TIME

TYPE
NTR%0f 1FF [ID:2D] S
SRTR 2FF 10251 S

700 S
S
S

A+ Y& THD 3D |
BTS04 %i— ESIN
TRS09 56 53 |

> #

NO-

A
ol

Pit Width: 5F+

§ Pit Length: !
= Pit Depth: Q-E) ‘Ff

GW Depth:

USCS SOIL

symBoL! UNIT SOIL DESCRIPTION AND EXCAVATION NOTES

: WEN grad Vel wi
g [WR (35 (J%D&%br 305@5‘“ SWSS% qm\j \068% ,ary.

qute YOUA mw&h

s s B |
St Red/prown. A% it Bl SANA-SOMe roorS, pians lera

odivg X
ML [N&w DY\j.m(’dIWM AUnse

SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

&: SOMNL §er 46 10




ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

Test Pit 1D: 1 KO

SOIL HORIZON

HORIZON CONTRACT

GEOTECHNICAL TEST PIT LOGGING . Sheet NO.: THs
GENERAL LOCATION: patE: 4-\lo- i3 vormve: 191 "
PIT TREND: FIELD ENG/NEER.—Ethnﬂ_Va” EASTING: -
PIT FACE LOGGED: S
Lt ¢+ 1 1 1.1 ! Lt 4 1 ¢t & 1 1 | I T A S N A - | L 1 1 1 1 1 311 TEST PlT LOG
. . LEGEND
. oA\

|+

XZ  GROUNDWATER LEVEL

7] X SAMPLE
E SAMPLE No.| DEPTH | TIME TYPE
n SBR[ V- [FZ204 [ S

| I N S .-

Pit Width: QSPP.

Pit Length:
Pit Depth:| ¥
GW Depth: \ 4

USCS SOIL
SYMBOL| UNIT

SOIL DESCRIPTION AND EXCAVATION NOTES

L nodng SitF tith ¥10G Cdobies. oy \oroun W Colar’

o\ | qot sk s7sand ST codoos

SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

¥ SOmPie Sent 1010




Test PitID: 4

ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

Sheet NO.: TP-
GEOTECHNICAL TEST PIT LOGGING '
&’Ho - 1%

GENERAL LOCATION: DATE: NORTHING: 12104 |A.
pIT TREND: (N FIELD ENGINEER: B EASTING: q2.
piT Face Loceed: AL

3.“—'— ......... '..10 |||||| TR TR Y T S S | Y N S O Bt L TESTP'TLOG

LEGEND
_____ SOIL HORIZON

4 ~———— HORIZON CONTRACT
L. = SZ  GROUNDWATER LEVEL

X SAMPLE
qros) hot kN

g SAMPLE No. | DEPTH TIME TYPE
| TBTPT-Df LEE| Qa5 P |Sevew
N i M TP3020a0ft 930 | S
auft{—
+ ]
3t red 1P
- oty < wam 2.9 £t
: mund it
i Pit Depth: ) T I
GW Depth:

USCS SOIL
SYMBOL| UNIT

— lwe |WeN raded O ey
) uiniond, o8, CHEo < s s o F)

dny, gt groy-

Silt- Rad [ prown in color- 497 5itr 57 gand. somy pictu-
(PeRA

SOIL DESCRIPTION AND EXCAVATION NOTES

el
(\L | Nadive

SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

& SUMP\G AT 10 10D




Test Pit ID: 1Y0S
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

GEOTECHNICAL TEST PIT LO Sheet NO.: TP-
GENERAL DATE: - ) NORTHING:
PIT TREND: FIELD

PIT FACE LOGGED

TEST PIT LOG
LEGEND
_____ SOIL HORIZON
-—=—— HORIZON CONTRACT
‘ et SZ  GROUNDWATER LEVEL
X SAMPLE

SAMPLE No. DEPTH TIME TYPE
0 1ft 1&:3% S ¥#
B v RN 1=
26+ 2.\
08 R AL S

Pit Width:
Pit
Pit
GW
USCS SOIL
SYMBOL UNIT SOIL DESCRIPTION AND EXCAVATION NOTES
ML Nohye W .Pod | CO\ DX :

dry- (<57 4 (57 it Sor

SPECIAL NOTES:
Corresponding GT FSDS Sheet No.: GT-

& amnies sent 10 Lo



ST. ANTHONY

Test Pit ID:
FIELD SAMPLE DATA SHEET (FSDS)

GEOTECHNICAL TEST PIT LO

GENERAL LOCA
PIT TREND:
PIT FACE LOGGED:

26

ALt

Sheet NO.: TP-
DATE: NORTHING:
FIELD EASTING:
T PIT LOG
LEGEND

————— SOIL HORIZON

————— HORIZON CONTRACT
SZ  GROUNDWATER LEVEL
X SAMPLE

SAMPLE No. DEPTH TIME TYPE

4.0

USCS  SOIL SOIL DESCRIPTION AND EXCAVATION NOTES

SYMBOL UNIT
W NWR W
\qm

v Nade Sl Some
nL Nebe S

Corresponding GT FSDS Sheet No.:

& .Sampies Sent Yo 10

guel (a) W nd , |
CobbLsior - avl fire(s)

4 |DF,
.dY\(jn CODIES | ( ?‘s 1%0[ g%)

SPECIAL NOTES:

GT-



Test Pit ID: 10
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

GEOTECHNICAL TEST PIT Sheet NO.: TP-
DATE: NORTHING:
FIELD EASTING:
PIT FACE LOGGED:
TEST PIT LOG
LEGEND
NNe SOIL HORIZO
NO*“ ————— HORIZON /coxmcr
\ 1&.ANO 2 GROUNDWATER LEVEL 59
\\l\\. - B SAMPLE
SAMPLE No. DEPTH TME  TYPE
“ 44 S
\O°T 710-62 S le
v A H‘ LN 1an0

Pit Width
Pit
Pit
GW
USCS SOIL
SYMBOL UNIT SOIL DESCRIPTION AND EXCAVATION NOTES

ML NotiR Dk trownlred §itt. ase silt; 61 sand. Modararey danse

SPECIAL NOTES:
Corresponding GT FSDS Sheet No.: GT-

*:S0mpes ftnd 1olob

/LD\



| Test PitiD: |1
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

GEOTECHNICAL TESTP T Sheet NO.: TP-
GENERAL LOCATION: DATE: NORTHING:
pIT REND: W FIELD
PIT FACE LOGGED:
wh LEGEND
14 S
2 \'3-000 % gﬁﬁgygm TER LEVEL
- wv\)\eS SAMPLE No. DEPTH  TIME  TYPE
‘ S'T; 0 4t S
T ies WR \ T L . >
4 {201 Ak N2 TN
‘e 46 (vl S
5 BT ‘ S
'se N ‘4%
‘ 16
") L NOR
Pit Width
Pit
Pit
GW Depth
s, SOk SOIL DESCRIPTION AND EXCAVATION NOTES
U  WH raue! wl co
cobbitfs(,3 qotqrost ;1S ol £1nes) 1005e Ay
Doy rown | 45 L
Medium ganse. -~ i
. Ve, St I
we Natie L9 "

SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

» Samd shae as
\ {ASHW

+*:Mnes Sent 1o \Ob



Test Pit ID: |7
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

Sheet NO.: TP-
GEOTECHNICAL TESTPIT LO
GENERAL LOCATION: DATE: norHivG: 1914 Fo4. |
PIT TREND: FIELD EASTING:
PIT FACE LOGGED: gomma (cpm)

avo TEST PIT LOG

LEGEND
e SOIL HORIZON
5 P
L5 130 = SAMPLE
SAMPLE No. DEPTH TIME  TYPE
3 I V& w2n% §
L - 268 12:1¢ S
44 rv: LF_I- 1790 S %
‘LY\O"T\ 46 12:39 3§
Pit
Pit
Pit
CwW
S$SggL Sg:lf SOIL DESCRIPTION AND EXCAVATION NOTES

Gw WR el gracud graved Wwi§and o (Ololgles. Whute, 1005¢, dny:
[0 (Olobl €9 907 Grove|, 4vt sand

e ——

fve Silt- Brawh|red (old L IMedi WM cun
Mk Nax Lﬁ) qm\ﬂu; 91 §hd qu7 S]H’\

SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

& SOMNIEs Sent +o 10



Test Pit ID: | A
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

GEOTECHNICAL TEST PIT Sheet NO.: TP-
GENERAL DATE: NORTHING:
PIT TREND: FIELD EASTING: 3

PIT FACE LOGGED:

00 TEST PIT LOG

LEGEND
————— SOIL HORIZON
000 ————— HORIZON CONTRACT
2.5 Z  GROUNDWATER LEVEL
X SAMPLE
NL W e SAMPLE No. DEPTH TME  TYPE
o iH 4 S
an 12+ 1144 S
4 W (5 S
0:00
Bedrolk 5.4 6 S
RAEH n:22 &
19
Pit
Pit
Pit
GW
S%ga_ S‘Sl# SOIL DESCRIPTION AND EXCAVATION NOTES
nL Stk f Sil ’ ) P VIS W dn
Negdi LU | A lorowin.
STohe 56, Lignk qroy, wi - grouns,
win- C

SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

Hit oedroue ot B FF

& samnles $ent 10 1o



Test Pit ID: &
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

GEOTECHNICAL TEST PIT Sheet NO.: TP- Bk
GENERAL LOCATION: DATE: NORTHING:
PIT TREND: FIELD EASTING:
PIT FACE LOGGED: ((Pm
ST PIT LOG R £X
of53 9
Nt
LEGEND
————— SOIL HORIZON
——————— HORIZON CONTRACT
20600 2 GROUNDWATER LEVEL
| X SAMPLE
SAMPLE No DEPTH TIME  TYPE N
I 849 S
, " i s
9. & 3.5 N Lecah
%
Pit S-H-
Pit
m\_ U Pit
A GW
Sﬁgg,_ 38:# SOIL DESCRIPTION AND EXCAVATION NOTES
aw  WnWR

mL N B Dart brown. Dense. £5) A9+9 ) . S it

SPECIAL NOTES
Corresponding GT FSDS Sheet No.: GT-

®30Mp RS Send to 1An



Test Pit ID: |B
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

GEOTECHNICAL TEST PIT LOGGING Sheet NO.: TP-
GENERAL LOCATION: pATE: AR ¢ NORTHING:
PIT TREND: & W FIELD eastve: _29282223.3

PIT FACE LOGGED:

129 TEST PIT LOG

mL LEGEND
NOtive I
HT W10 X2 GROUNDWATER LEVEL

SAMPLE

SAMPLE No. DEPTH TIME TYPE

1| E 1030 §
24 [0:40 S
YR BIS03 7 S+ 10:47 3

—_— Pit Width:
Pit
Pit
p(ﬂ)‘ oW
USCS  SolL
SYMBOL  UNIT SOIL DESCRIPTION AND EXCAVATION NOTES

ML Nodtiw  Lignd brown. Silt. Medium Oy Shsand; Ak §ilt.
" Pine Smal picknt e N

SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

. SOWus sent +0 L0b



Test Pit iD: {lo
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

GEOTECHNICAL TEST PIT LOG Sheet NO.: TP-

GENERAL LOCA DATE: NORTHING:
PIT TREND: FIELD

PIT FACE LOGGED:

TEST PIT LOG

WR LEGEND

35 ————— SOIL HORIZON
3 ————— HORIZON CONTRACT
A OO0 52 GROUNDWATER LEVEL

NOﬂ e X SAMPLE

SAMPLE No. DEPTH TME  TYPE
BThoot  + iSiyY S

- TPll0) S

Pit width:
Pit
Pit Depth
GW

STNBOL  UNIT SOIL DESCRIPTION AND EXCAVATION NOTES

(107 Cobpte; 00 [ Send 367G
ML Native O \1 iqhﬁ i danse, 0“{)*

[51sand, 45F S |

SPECIAL NOTES

Corresponding GT FSDS Sheet No.: GT-

NaFe €@ 10w

Je0ums  Sens o 10b



Test Pit ID: \
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

GEOTECHNICAL TEST PIT LO Sheet NO.. TP-
GENERAL LOCA DATE: . NORTHING:
PIT TREND: . FIELD  EASTING:
PIT FACE LOGGED: 140G 9 5 (Cphv
a TEST PIT LOG
LEGEND
————— SOIL HORIZON
0 TS CROUNDHATER (EvEL
"H' Lo X! SAMPLE
SAMPLE No. DEPTH TIME  TYPE
SAIIsl 24 KA S
S TP49 ih:34 §
Pit Width:
Pit
Pit
GW
S$SSEL Sﬂllf SOIL DESCRIPTION AND EXCAVATION NOTES
ML Natie Silt. Some Sar\d%q \and ng 5
proun. Lose d 1 <51 LSt (t

SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

¥ SAMDHYS Sent Yo ldb



Test Pit ID:
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

GEOTECHNICAL TEST PIT LO g Sheet NO.: TP-
GENERAL DATE: \ NORTHING:
PIT TREND: FIELD
PIT FACE LOGGED: 0} (
TEST PIT LOG

o

SAMPLE No. DEPTH TIME TYPE
MTPRD L 1650 O
BADKO )IFE 165D S

Pit 4H
Pit
Pit
GW
sgaggl_ ag:% SOIL DESCRIPTION AND EXCAVATION NOTES
ML Narie gl browht. Logge. Ory- (D1 sond; S16i

SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

xsamnles Sént 1o \odo



ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)
GEOTECHNICAL TEST PIT LOGG

GENERAL LOCATION: DATE:

PIT TREND:

FIELD

PIT FACE LOGGED:

\ &4

24t

USCS SOIL
SYMBOL  UNIT

W Wh

WML Noww

WR

Test Pit ID: |9

Sheet NO.: TP-

NOR
EAS
san  pm

9° TEST PIT LOG

LEGEND

————— SOIL HORIZON
—————— HORIZON CONTRACT
N2 GROUNDWATER LEVEL

X SAMPLE
2 600
SAMPLE No. DEPTH  TIME TYPE
1.3€ :0"M
2-%' = ”.D.l ) \
Pit Width
Pit
Pit
GW

SOIL DESCRIPTION AND EXCAVATION NOTES

wisand ¢ qravef.
e 2

SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

4 SOMOIRS 5ent 1o b

37“1'““*"1‘5 ‘

| Q015K



Test PitiD: )N
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

Sheet NO.: TP-
GEOTECHNICAL TESTPIT L [
GENERAL LOCA DATE: normHve: 1913919
PIT TREND: ~S FIELD O casive: 2894941
PIT FACE LOGGED: )
{2,000 TEST PIT LOG
N ‘ H'“f LEGEND
————— SOIL HORIZON
ML TS OhOawA e e
| €t 00 Sawee
SAMPLE No. DEPTH TME  TYPE
WTP0-00 | ‘ S
20 RINO7 L& 1) 8 < ¢ Qo
Pit Width:
Pit
Pit
GW
53383 Sg{'; SOIL DESCRIPTION AND EXCAVATION NOTES

mL  Native DOrk browh. Sitt. Soma plant mater. (51-grarti ok sand, 35 sitt)
L00%: df\j

SPECIAL NOTES:
Corresponding GT FSDS Sheet No.: GT-

20 has 1een . ONigingl  IOXIoN WIaS inacussiol.

& SAMNIeS Sent ¥o Ldb



Test Pit ID: 2}
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

GEOTECHNICAL TEST PIT Sheet NO.. TP-
GENERAL LOCA DATE:
PIT TREND: - FIELD ENGINEER:
PIT FACE LOGGED: fcan
TEST PIT LOG
LEGEND
————— SOIL HORIZON
————— HORIZON CONTRACT
| 10 2 GROUNDWATER LEVEL
X SAMPLE
SAMPLE No. DEPTH TME  TYPE
Wi a 4+ 1440 S
SB1pA0; L 4An S
2
s%ﬁggl_ 38:% SOIL DESCRIPTION AND EXCAVATION NOTES
uw WR NaSE G @rmonet W) Sand 4 soe (opb

{107 coible SUTYrael

WU PR Ligu b S (IS asisie wm
)

SPECIAL NOTES

Corresponding GT FSDS Sheet No.: GT-

X Samnies serd O 10



ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

Test Pit ID:

GEOTECHNICAL TEST PIT LO

GENERAL LOCATION:
PIT TREND:
PIT FACE LOGGED

)

USCS SOIL
SYMBOL  UNIT

uw Wk WEll
OO

SOIL

J

Sheet NO.: TP-
DATE: NOR
FIELD EAS
TEST PIT LOG
LEGEND

————— SOIL HORIZON
_____ HORIZON CONTRACT
12 o0 S GROUNDWATER LEVEL
'

X saMmPLE
| 2,009
SAMPLE No. DEPTH TIME TYPE
WBIP22.n T K50 S
AW L < iRB S
SB-1P22-0 c.ob S
18 279 4§
Pit Width
Pit
Pit
GW

DESCRIPTION AND EXCAVATION NOTES

ravel with sand o cobbies. LiGht
( (obblits 30+, gravel 401+, sand

SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

£ SamMbles sent +o 10

i roK.
Samp

Y[ Yelow

J Ik akou



Test Pit ID: 2%
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)

GEOTECHNICAL TESTPITLOG ~ _ Sheet NO.. TP-
GENERAL LOCA DATE: NORTHING:
PIT TREND: ° FIELD

PIT FACE LOGGED:

. TES 0

LEGEND

————— SOIL HORIZON

—————— HORIZON CONTRACT
a SZ  GROUNDWATER LEVEL
XI SAMPLE

SAMPLE No. DEPTH TIME TYPE

GATP2S0l | + ¢43 S

SRR, 2-T <
4 1R3-TP%.0¢ &7 1040 S
YA TP23-0) o0 b 1D:20 S
49
post
Pit Width:
Pit
Pit
GW
5338& Sg:lf SOIL DESCRIPTION AND EXCAVATION NOTES
Gw  Wh o We(lg q g[ M qray. Loose  dry.
( C l'a F

ML e Silt. Dk prown. iU anit ding- (o 99 i

 SPECIAL NOTES:

Corresponding GT FSDS Sheet No.: GT-

Lotatioh Was oh bem —» moved ack from ectge

* SANNES senr fo Ao



Test Pit ID: A4
ST. ANTHONY FIELD SAMPLE DATA SHEET (FSDS)
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Gamma Spectroscopy
Case Narrative

Stantec
St. Anthony Geotechnical Investigation — 233001076
Work Order Number: 1804523

The following report consists of analytical results for 10 soil samples received by ALS on
04/24/2018.

These samples were prepared according to the current revision of SOP 739. The samples were
sealed in steel cans on 05/02/2018 and stored for at least 21 days to allow ??Rn to approach
secular equilibrium with its parent, ?Ra. The degree of ingrowth achieved prior to analysis on
05/23/2018 is at least 97.8%. Conservatively assuming a radon emanation efficiency of
approximately 50%, the effective radon progeny ingrowth for these samples would be greater
than 98.9%.

The samples were analyzed for the presence of gamma emitting radionuclides according to the
current revision of SOP 713. The analyses were completed on 05/23/2018.

The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram.

ALS has observed a reproducible low bias in ??°Ra results (about -30% for the geometry in
guestion) when using a mixed gamma source for the calibration of HPGe detectors for solid
samples. This bias is eliminated by calibration using a NIST traceable ??°Ra source in the same
geometry and configuration as the samples.

The library used for calibration and analysis employs multiple peaks for the ?2Ra progeny, ?*Pb
(352 and 295 keV) and 2“Bi (609 and 1120 keV). Using these peaks avoids the use of the
problematic ??°Ra photopeak at 186 keV, which suffers from poorly resolvable interference from
235U at the same energy. Final activity results for ?2°Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy
software assuming secular equilibrium.

The requested detection was not met for samples 1804523-1, -2, -5, -6, -9, and -10. The reported

activity exceeds the achieved MDC. Results are submitted without further qualification. The
results are flagged with an “M3” qualifier on the final reports.

1of 20
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8. No further problems were encountered with either the client samples or the associated quality
control samples. All remaining quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

'QA ,‘4&, ﬂ}u.b\ 5/24/18

Pik Yee Yuen \/ V Date
Radiochemistry Pringiy Data Reviewer

. 5/29/18
Radiochem,i% Final Dafa Reviewer Date
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ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum: 1804523
Client Name: Stantec
Client Project Name: St. Anthony Geotechnical Investigation
Client Project Number: 233001076
Client PO Number: 233001076
Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
SB-TP19-01 1804523-1 SOIL 18-Apr-18 16:05
SB-TP19-201 1804523-2 SOIL 18-Apr-18 16:05
SB-TP19-02 1804523-3 SOIL 18-Apr-18 16:10
SB-TP10-01 1804523-4 SOIL 18-Apr-18 8:48
SB-TP10-201 1804523-5 SOIL 18-Apr-18 8:48
SB-TP10-02 1804523-6 SOIL 18-Apr-18 9:00
SB-TP15-01 1804523-7 SOIL 18-Apr-18 10:36
SB-TP15-02 1804523-8 SOIL 18-Apr-18 10:40
SB-TP13-05 1804523-9 SOIL 18-Apr-18 10:11
SB-TP13-06 1804523-10 SOIL 18-Apr-18 10:22

Page1of 1

ALS -- Fort Collins

LIMS Version: 6.862

Date Printed: Thursday, May 24, 2018
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ALS Environmental - Fort Collins
e CONDITION OF SAMPLE UPON RECEIPT FORM

Client: S’\‘an tec Workorder No: l ?)O L{ 523
Project Manager: LS Initials: :Z 12 Date: Ll |2 11”8

1. Does this project require any special handling in addition to standard ALS procedures? YES @
2. Are custody seals on shipping containers intact? NORE | YES NO
3. Are Custody seals on sample containers intact? I)((/)ﬂE YES NO
4. Is there a COC (Chain-of-Custody) present or other representative documents? > pes NO
5. Are the COC and bottle labels complete and legible? ‘@ NO
6 Is the COC in agreement with samples received? (1Ds, dates, times, no. of samples, no. @ NO
of containers, matrix, requested analyses, etc.)
7. Were airbills / shipping documents present and/or removable? :DROP O'Ti @ NO
8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) ’ N/@ ' YES NO
5 Are all aqueous non-preserved samples pH 4-9? | 2 YES NO
0. Is there sufficient sample for the requested analyses? e B NO
1. Were all samples placed in the proper containers for the requested analyses? @ NO
12 Are all samples within holding times for the requested analyses? \@ NO |
13. Were all sample containers received intact? (not broken or leaking, etc.) \@; NO
14 Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) | 1\@ VES NO
headspace free? Size of bubble: _ < green pea ____>greenpea
15. Do any water samples contain sediment? Amount @ YES NO
Amount of sediment: ____ dusting __ moderate _____heavy
16. Were the samples shipped on ice? YES ()
17 Were cooler temperatures measured at 0.1-6.0°C? Liiu: #1 #3 44 @ . YES @
Cooler#: \
Temperatre (°C):  Amb
No. of custody seals on cooler:
DOT Survey,
Acceptance External pR/hr reading: | ( )
Background pR/hr reading: El
Were external pR/hr readings < two times background and within DOT acceptance criteria? YES / NO / NA (If no, see Form 008.)

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE, EXCEPT #1 AND #16.

7/

If applicable, was the client contacted? YES / NO/ NA Contact: / / .,
Project Manager Signature / Date: M V/ 16 / l S’
77

IR Gun #1, VWR SN 170560549
Form 201125 x1s *IR Gun #3, VWR SN 170647571
(02/12/2018) *IR Gun #4, Oakton, SN 2372220101-0002

Date/Time:

Page 1 of _50f 20
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Gamma Spectroscopy Results
PAI 713 Rev 14
Method Blank Results

1804523
Stantec

ALS -- Fort Collins

St. Anthony Geotechnical Investigation 233001076

Lab ID: GS180502-1MB

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 29-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-1
QCBatchID: GS180502-1-1

Run ID: GS180502-1A
Count Time: 30 minutes

Final Aliquot: 215 g
Result Units: pCilg

File Name: 180611d09

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0+/-0.23 0.42 0.5 NA U
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the associated TP .
" TPU - Total Propagated Uncertainty
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed. o i
MDC - Sample specific Minimum Detectable Concentration
Y2 - Chemical Yield outside default limits.
BDL - Below Detection Limit

LT - Result is less than Requested MDC, greater than sample specific MDC.
SQ - Spectral quality prevents accurate quantitation.
Sl - Nuclide identification and/or quantitation is tentative.
TI - Nuclide identification is tentative.
R - Nuclide has exceeded 8 halflives.
M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.
DL - Decision Level

Data Package ID: GSS1804523-1

ALS -- Fort Collins Page 1 of 1

Date Printed: Thursday, May 24, 2018

LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins

Work Order Number:
Client Name:
ClientProject ID:

1804523
Stantec
St. Anthony Geotechnical Investigation 233001076

PAI 713 Rev 14
Laboratory Control Sample(s)

Lab ID: GS180502-1LCS

Library: RA226.LIB

Sample Matrix
Prep SOP
Date Collected

: SOIL
: PAI 739 Rev 12
1 29-Apr-18

Prep Batch: GS180502-1
QCBatchID: GS180502-1-1

Run ID: GS180502-1A

Final Aliquot: 215 g
Result Units: pCi/g
File Name: 180626d10

Date Prepared: 29-Apr-18 Count Time: 30 minutes
Date Analyzed: 23-May-18
CASNO Target MDC Spike Added % Rec | Contro Lab
Nuclide Results +/- 2s TPU | Limits | Qualifier
13982-63-3 Ra-226 462 +/- 54 2 468.3 98.6 85-115 P,M3
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the associated TP TPU - Total Propagated Uncertainty
[N
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
SQ - Spectral quality prevents accurate quantitation.
L - LCS Recovery below lower control limit. o o o .
Sl - Nuclide identification and/or quantitation is tentative.
H - LCS Recovery above upper control limit.
P - LCS Recovery within control limits. TI - Nuclide identification is tentative.
M - The requested MDC was not met. R - Nuclide has exceeded 8 halflives.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.
Data Package ID: GSS1804523-1
Date Printed: Thursday, May 24, 2018 ALS -- Fort Collins Page 1of 1

LIMS Version: 6.862
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Gamma Spectroscopy Results
PAI 713 Rev 14
Duplicate Sample Results (DER)

Lab Name: ALS -- Fort Collins

Work Order Number: 1804523
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP15-01
Lab ID: 1804523-7DUP

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 18-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-1
QCBatchID: GS180502-1-1
Run ID: GS180502-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 198 g

Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g

File Name: 180624d08

CASNO Analvte Sample Duplicate DER |DER
y Result +/- 2s TPU MDC Flags Result +/- 2 s TPU MDC Flags Lim
13982-63-3 | Ra-226 1.04 +/- 0.24 0.36 1.17 +/- 0.27 0.38 0.351 2.13

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.
W - DER is greater than Warning Limit of 1.42
D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

S

TI-

SQ - Spectral quality prevents accurate quantitation.
- Nuclide identification and/or quantitation is tentative.

Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Data Package ID: GSS1804523-1

Abbreviations:

TPU - Total Propagated Uncertainty
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins

LIMS Version: 6.862

Page1of 1
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804523
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field |ID: SB-TP19-01
Lab ID: 1804523-1

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 18-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-1
QCBatchID: GS180502-1-1
Run ID: GS180502-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 225 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180915d03

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 29.0 +/- 3.6 0.9 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804523-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 1 of 10
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804523
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP19-201
Lab ID: 1804523-2

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 18-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-1
QCBatchID: GS180502-1-1
Run ID: GS180502-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 228 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180710d07

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 26.8 +/- 3.3 0.7 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804523-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 2 of 10
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804523
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP19-02 Sample Matrix: SOIL Prep Batch: GS180502-1 Final Aliquot: 224 g
P : : -1- is: i
Lab ID: 1804523-3 rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-1-1 Prep Basis: Dry Weight
Date Collected: 18-Apr-18 Run ID: GS180502-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 180610d09
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.90 +/- 0.24 0.42 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804523-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 3 of 10
LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804523
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP10-01 Sample Matrix: SOIL Prep Batch: GS180502-1 Final Aliquot: 213 g
P : : -1- is: i
N oi525.4 rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-1-1 Pr.ep Basis: Dry Weight
Date Collected: 18-Apr-18 Run ID: GS180502-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 180625d10
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 15.1+/-1.8 0.5 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804523-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 4 of 10
LIMS Version: 6.862
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804523
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP10-201
Lab ID: 1804523-5

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 18-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-1
QCBatchID: GS180502-1-1
Run ID: GS180502-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 214 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180722d01

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 8.1+-1.1 0.6 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804523-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 5 of 10
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804523
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field |ID: SB-TP10-02
Lab ID: 1804523-6

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 18-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-1
QCBatchID: GS180502-1-1
Run ID: GS180502-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 215¢g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180704d02

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 5.03 +/- 0.70 0.58 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804523-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 6 of 10
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804523
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP15-01 Sample Matrix: SOIL Prep Batch: GS180502-1 Final Aliquot: 196 g
P : : -1- is: i
Lab ID: 18045237 rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-1-1 Prep Basis: Dry Weight
Date Collected: 18-Apr-18 Run ID: GS180502-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 180567d05
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.04 +/- 0.24 0.36 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804523-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 7 of 10
LIMS Version: 6.862
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Duplicate Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804523
Client Name: Stantec
ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Sample Matrix: SOIL
Prep SOP: PAI 739 Rev 12
Date Collected: 18-Apr-18

Field |ID: SB-TP15-01

Lab ID: 1804523-7DUP

Library: RA226.LIB Date Prepared: 29-Apr-18

Date Analyzed: 23-May-18

Prep Batch: GS180502-1

QCBatchlID: GS180502-1-1

Run ID: GS180502-1A
Count Time: 30 minutes

Report Basis: Dry Weight

Final Aliquot: 198 g

Prep Basis: Dry Weight

Moisture(%): NA
Result Units: pCilg

File Name: 180624d08

CASNO Target Nuclide Result +/- 2 s TPU

MDC

Requested
MDC

DL

Lab
Qualifier

13982-63-3 Ra-226 1.17 +/-0.27

0.38

0.5

NA

Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TPU.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.
W - DER is greater than Warning Limit of 1.42

D - DER is greater than Control Limit of 2.13

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804523-1

SQ - Spectral quality prevents accurate quantitation.

S| - Nuclide identification and/or quantitation is tentative.

Tl - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed:
Thursday, May 24, 2018

ALS -- Fort Collins

LIMS Version: 6.862

Page1of 1
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804523
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP15-02 Sample Matrix: SOIL Prep Batch: GS180502-1 Final Aliquot: 205 g
P : : -1- is: i
Lab ID: 1804523-8 rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-1-1 Prep Basis: Dry Weight
Date Collected: 18-Apr-18 Run ID: GS180502-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 181120d04
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.76 +/- 0.25 0.45 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804523-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 8 of 10
LIMS Version: 6.862
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804523
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field |ID: SB-TP13-05
Lab ID: 1804523-9

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 18-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-1
QCBatchID: GS180502-1-1
Run ID: GS180502-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 185¢g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180916d03

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 12.6 +/- 1.6 0.8 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804523-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 9 of 10
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804523
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP13-06
Lab ID: 1804523-10

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 18-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-1
QCBatchID: GS180502-1-1
Run ID: GS180502-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 184 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180711d07

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 6.93 +/- 0.95 0.58 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804523-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 10 of 10
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Gamma Spectroscopy
Case Narrative

Stantec
St. Anthony Geotechnical Investigation — 233001076
Work Order Number: 1804521

The following report consists of analytical results for 11 soil samples received by ALS on
04/24/2018.

These samples were prepared according to the current revision of SOP 739. The samples were
sealed in steel cans on 05/02/2018 and stored for at least 21 days to allow ??Rn to approach
secular equilibrium with its parent, ?Ra. The degree of ingrowth achieved prior to analysis on
05/23/2018 is at least 97.8%. Conservatively assuming a radon emanation efficiency of
approximately 50%, the effective radon progeny ingrowth for these samples would be greater
than 98.9%.

The samples were analyzed for the presence of gamma emitting radionuclides according to the
current revision of SOP 713. The analyses were completed on 05/23/2018.

The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram.

ALS has observed a reproducible low bias in ??°Ra results (about -30% for the geometry in
guestion) when using a mixed gamma source for the calibration of HPGe detectors for solid
samples. This bias is eliminated by calibration using a NIST traceable ??°Ra source in the same
geometry and configuration as the samples.

The library used for calibration and analysis employs multiple peaks for the ?2Ra progeny, ?*Pb
(352 and 295 keV) and 2“Bi (609 and 1120 keV). Using these peaks avoids the use of the
problematic ??°Ra photopeak at 186 keV, which suffers from poorly resolvable interference from
235U at the same energy. Final activity results for ?2°Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy
software assuming secular equilibrium.

The requested detection was not met for samples 1804521-1, -1DUP, -2, -8, and -10. The
reported activity exceeds the achieved MDC. Results are submitted without further qualification.
The results are flagged with an “M3” qualifier on the final reports.

1lof 22



A

8. No further problems were encountered with either the client samples or the associated quality
control samples. All remaining quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct

within the limits of the methods employed.

'Qé ﬁ-% ,’ﬁ»uxz\ 5/24/18
J

Pik Yee Yuen v Date
Radiochemistp#f2rimary Data Reviewer

5/29/18
fal Data Reviewer Date
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ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum: 1804521
Client Name: Stantec
Client Project Name: St. Anthony Geotechnical Investigation
Client Project Number: 233001076
Client PO Number: 233001076
Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
SB-TP07-01 1804521-1 SOIL 16-Apr-18 9:27
SB-TP07-201 1804521-2 SOIL 16-Apr-18 9:27
SB-TP07-02 1804521-4 SOIL 16-Apr-18 9:36
SB-TP05-05 1804521-5 SOIL 16-Apr-18 10:52
SB-TP04-05 1804521-6 SOIL 16-Apr-18 11:30
SB-TP04-06 1804521-7 SOIL 16-Apr-18 11:47
SB-TP06-01 1804521-8 SOIL 16-Apr-18 12:04
SB-TP09-02 1804521-9 SOIL 16-Apr-18 13:50
SB-TP08-01 1804521-10 SOIL 16-Apr-18 14:30
SB-TP08-02 1804521-11 SOIL 16-Apr-18 14:35
SB-TP03-01 1804521-12 SOIL 16-Apr-18 16:05

Page1of 1

ALS -- Fort Collins

LIMS Version: 6.862

Date Printed: Thursday, May 24, 2018
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ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

Client: % l ,ﬂf\l 7 C_ Workorder No: l %DLI SZ '

Project Manager: ) KS Initials: t( > Date: q ZL [

1. Does this project require any special handling in addition to standard ALS procedures?

2. Are custody seals on shipping containers intact?

@53
/ﬁON}) YES

3. Are Custody seals on sample containers intact?

—t

NONE/ YES | NO

+_Is there a COC (Chain-of-Custody) present or other representative documents?

(AE5), o

5. Are the COC and bottle labels complete and legible?

ES NO

¢ Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no.
of containers, matrix, requested analyses, etc.)

NO

7. Were airbills / shipping documents present and/or removable?

(Ria>

f
I i

DROP OFF QES) NO
YES
YES
=

8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) NO
o Are all aqueous non-preserved samples pH 4-9? "N/ NO
10. Is there sufficient sample for the requested analyses? NO
1. Were all samples placed in the proper containers for the requested analyses? M ES NO
12. Are all samples within holding times for the requested analyses? NO
13. Were all sample containers received intact? (not broken or leaking, etc.) [ YEy NO
' Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) /N/A\ YES NO
headspace free? Size of bubble: < green pea > green pea {
15. Do any water samples contain sediment? Amount ~ N
NA ) YES | NO
Amount of sediment: dusting moderate heavy
16. Were the samples shipped on ice? A\ YES (( N%(/
IRg
17 Were cooler temperatures measured at 0.1-6.0°C? usedu: #1 #3 44 CK(L[; ) YES ’ F)l
Cooler #: /
Temperature (°C): ﬂ%
No. of custody seals on cooler:
DOT Survey) R o
Acceptance External pR/hr reading: / C/

Information 7
Background pR/hr reading: 2
Were external pRhr readings < two times background and within DOT acceptance criteria? YES / NO / NA (If no, see Form 008.)

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TOWUESTION ABOVE, EXCEPT #] AND #16.

/S

If applicable, was the client contacted? YES / NO/ NA Contact:

Date/Time:

/)
Project Manager Signature / Date: 14/ / Z %/ié ,//i

*IR Gun #1, VWR SN 170560549
Form 201125.x1s *IR Gun #3, VWR SN 170647571
(02/12/2018) *IR Gun #4, Oakton, SN 2372220101-0002

Page 1 oféof 22
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Gamma Spectroscopy Results
PAI 713 Rev 14
Method Blank Results

1804521
Stantec

ALS -- Fort Collins

St. Anthony Geotechnical Investigation 233001076

Lab ID: GS180502-3MB

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 29-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-3
QCBatchID: GS180502-3-1

Run ID: GS180502-3A
Count Time: 30 minutes

Final Aliquot: 215 g
Result Units: pCilg

File Name: 180566d05

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 -0.10 +/- 0.16 0.32 0.5 NA U
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the associated TP .
" TPU - Total Propagated Uncertainty
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed. o i
MDC - Sample specific Minimum Detectable Concentration
Y2 - Chemical Yield outside default limits.
BDL - Below Detection Limit

LT - Result is less than Requested MDC, greater than sample specific MDC.
SQ - Spectral quality prevents accurate quantitation.
Sl - Nuclide identification and/or quantitation is tentative.
TI - Nuclide identification is tentative.
R - Nuclide has exceeded 8 halflives.
M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.
DL - Decision Level

Data Package ID: GSS1804521-1

ALS -- Fort Collins Page 1 of 1

Date Printed: Thursday, May 24, 2018

LIMS Version: 6.862
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

1804521
Stantec

Gamma Spectroscopy Results

ALS -- Fort Collins

PAI 713 Rev 14
Laboratory Control Sample(s)

St. Anthony Geotechnical Investigation 233001076

Lab ID: GS180502-3LCS

Library: RA226.LIB

Sample Matrix
Prep SOP
Date Collected

: SOIL
: PAI 739 Rev 12
1 29-Apr-18

Prep Batch: GS180502-3
QCBatchID: GS180502-3-1

Run ID: GS180502-3A

Final Aliquot: 215 g
Result Units: pCi/g
File Name: 180623d08

Date Prepared: 29-Apr-18 Count Time: 30 minutes
Date Analyzed: 23-May-18
CASNO Target MDC Spike Added % Rec | Contro Lab
Nuclide Results +/- 2s TPU | Limits | Qualifier
13982-63-3 Ra-226 449 +/- 53 2 468.3 95.9 85-115 P,M3
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the associated TP TPU - Total Propagated Uncertainty
[N
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
SQ - Spectral quality prevents accurate quantitation.
L - LCS Recovery below lower control limit. o o o .
Sl - Nuclide identification and/or quantitation is tentative.
H - LCS Recovery above upper control limit.
P - LCS Recovery within control limits. TI - Nuclide identification is tentative.
M - The requested MDC was not met. R - Nuclide has exceeded 8 halflives.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.
Data Package ID: GSS1804521-1
Date Printed: Thursday, May 24, 2018 ALS -- Fort Collins Page 1of 1

LIMS Version: 6.862
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Gamma Spectroscopy Results
PAI 713 Rev 14
Duplicate Sample Results (DER)

Lab Name: ALS -- Fort Collins

Work Order Number: 1804521
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP07-01
Lab ID: 1804521-1DUP

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 16-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-3
QCBatchID: GS180502-3-1
Run ID: GS180502-3A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 239 g

Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g

File Name: 180702d02

CASNO Analvte Sample Duplicate DER |DER
y Result +/- 2s TPU MDC Flags Result +/- 2 s TPU MDC Flags Lim
13982-63-3 | Ra-226 29.3+/-3.5 0.9 M3 27.8 +/- 3.3 0.7 M3 0.296 2.13

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.
W - DER is greater than Warning Limit of 1.42
D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

S

TI-

SQ - Spectral quality prevents accurate quantitation.
- Nuclide identification and/or quantitation is tentative.

Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Data Package ID: GSS1804521-1

Abbreviations:

TPU - Total Propagated Uncertainty
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins

LIMS Version: 6.862

Page1of 1
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804521
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field |ID: SB-TP07-01
Lab ID: 1804521-1

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 16-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-3
QCBatchlID: GS180502-3-1
Run ID: GS180502-3A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 235 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180720d01

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 29.3 +/-3.5 0.9 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804521-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 1 of 11
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Duplicate Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804521
Client Name: Stantec
ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Sample Matrix: SOIL
Prep SOP: PAI 739 Rev 12
Date Collected: 16-Apr-18

Field |ID: SB-TP07-01

Lab ID: 1804521-1DUP

Library: RA226.LIB Date Prepared: 29-Apr-18

Date Analyzed: 23-May-18

Prep Batch: GS180502-3

QCBatchlID: GS180502-3-1

Run ID: GS180502-3A
Count Time: 30 minutes

Report Basis: Dry Weight

Final Aliquot: 239 g

Prep Basis: Dry Weight

Moisture(%): NA
Result Units: pCilg

File Name: 180702d02

CASNO Target Nuclide Result +/- 2 s TPU

MDC

Requested
MDC

DL

Lab
Qualifier

13982-63-3 Ra-226 27.8 +/-3.3

0.7

0.5

NA

M3

Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TPU.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.
W - DER is greater than Warning Limit of 1.42

D - DER is greater than Control Limit of 2.13

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804521-1

SQ - Spectral quality prevents accurate quantitation.

S| - Nuclide identification and/or quantitation is tentative.

Tl - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed:
Thursday, May 24, 2018

ALS -- Fort Collins

LIMS Version: 6.862

Page1of 1
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804521
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP07-201
Lab ID: 1804521-2

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 16-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-3
QCBatchlID: GS180502-3-1
Run ID: GS180502-3A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 237 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 181118d04

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 27.8 +/-3.4 11 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804521-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 2 of 11
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804521
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP07-02 Sample Matrix: SOIL Prep Batch: GS180502-3 Final Aliquot: 220 g
P : : -3- is: i
L e rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-3-1 Pr.ep Basis: Dry Weight
Date Collected: 16-Apr-18 Run ID: GS180502-3A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 180565d05
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.69 +/- 0.18 0.31 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804521-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 3 of 11
LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804521
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP05-05 Sample Matrix: SOIL Prep Batch: GS180502-3 Final Aliquot: 220 g
P : : -3- is: i
Lab ID: 1804521-5 rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-3-1 Prep Basis: Dry Weight
Date Collected: 16-Apr-18 Run ID: GS180502-3A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 180622d08
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.65 +/- 0.19 0.34 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804521-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 4 of 11
LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804521
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP04-05 Sample Matrix: SOIL Prep Batch: GS180502-3 Final Aliquot: 247 g
P : : -3- is: i
Lab ID: 1804521-6 rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-3-1 Prep Basis: Dry Weight
Date Collected: 16-Apr-18 Run ID: GS180502-3A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 180609d09
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 4.87 +/- 0.69 0.44 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804521-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 5 of 11
LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804521
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP04-06 Sample Matrix: SOIL Prep Batch: GS180502-3 Final Aliquot: 218 g
P : : -3- is: i
Lab ID: 1804521-7 rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-3-1 Prep Basis: Dry Weight
Date Collected: 16-Apr-18 Run ID: GS180502-3A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 180624d10
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 2.79 +/- 0.39 0.33 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804521-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 6 of 11
LIMS Version: 6.862
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804521
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field |ID: SB-TP06-01
Lab ID: 1804521-8

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 16-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-3
QCBatchlID: GS180502-3-1
Run ID: GS180502-3A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 195 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180914d03

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 479 +-0.71 0.67 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804521-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 7 of 11
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804521
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP09-02 Sample Matrix: SOIL Prep Batch: GS180502-3 Final Aliquot: 206 g
P : : -3- is: i
Lab ID: 1804521-9 rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-3-1 Prep Basis: Dry Weight
Date Collected: 16-Apr-18 Run ID: GS180502-3A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 180709d07
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.54 +/- 0.32 0.47 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804521-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 8 of 11
LIMS Version: 6.862
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804521
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP08-01
Lab ID: 1804521-10

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 16-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-3
QCBatchlID: GS180502-3-1
Run ID: GS180502-3A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 220 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180721d01

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 15.3 +/-1.9 0.7 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804521-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 9 of 11

20 of 22




Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804521
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP08-02 Sample Matrix: SOIL Prep Batch: GS180502-3 Final Aliquot: 198 g
P : : -3- is: i
Lab ID: 1804521-11 rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-3-1 Prep Basis: Dry Weight
Date Collected: 16-Apr-18 Run ID: GS180502-3A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 180703d02
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.92 +/- 0.25 0.40 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804521-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 10 of 11
LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804521
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP03-01 Sample Matrix: SOIL Prep Batch: GS180502-3 Final Aliquot: 204 g
P : : -3- is: i
Lab ID: 1804521-12 rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-3-1 Prep Basis: Dry Weight
Date Collected: 16-Apr-18 Run ID: GS180502-3A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 181119d04
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.61 +/- 0.35 0.48 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804521-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 11 of 11
LIMS Version: 6.862
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Gamma Spectroscopy
Case Narrative

Stantec
St. Anthony Geotechnical Investigation — 233001076
Work Order Number: 1804517

The following report consists of analytical results for nine soil samples received by ALS on
04/24/2018.

These samples were prepared according to the current revision of SOP 739. The samples were
sealed in steel cans on 05/02/2018 and stored for at least 21 days to allow ??Rn to approach
secular equilibrium with its parent, ?Ra. The degree of ingrowth achieved prior to analysis on
05/23/2018 is at least 97.8%. Conservatively assuming a radon emanation efficiency of
approximately 50%, the effective radon progeny ingrowth for these samples would be greater
than 98.9%.

The samples were analyzed for the presence of gamma emitting radionuclides according to the
current revision of SOP 713. The analyses were completed on 05/23/2018.

The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram.

ALS has observed a reproducible low bias in ??°Ra results (about -30% for the geometry in
guestion) when using a mixed gamma source for the calibration of HPGe detectors for solid
samples. This bias is eliminated by calibration using a NIST traceable ??°Ra source in the same
geometry and configuration as the samples.

The library used for calibration and analysis employs multiple peaks for the ?2Ra progeny, ?*Pb
(352 and 295 keV) and 2“Bi (609 and 1120 keV). Using these peaks avoids the use of the
problematic ??°Ra photopeak at 186 keV, which suffers from poorly resolvable interference from
235U at the same energy. Final activity results for ?2°Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy
software assuming secular equilibrium.
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7. There are cases where the sample density is less or greater than the associated calibration
standard density. Cases that exceed the limit of +/- 15% of the density of the calibration standard
are flagged with a ‘G’, denoting a significant density difference between the sample and
calibration standard. Consequently, the results may be biased high for the flagged results where
the sample density is less than the calibration density, and low for results where sample density is
greater than the calibration density. If requested, ALS can perform a transmission spike in order
to estimate a magnitude of this bias. The results are reported without further qualification.

8. The requested detection was not met for samples 18004517-3, -5, -6, and -8. The reported
activity exceeds the achieved MDC. Results are submitted without further qualification. The
results are flagged with an “M3” qualifier on the final reports.

9. No further problems were encountered with either the client samples or the associated quality
control samples. All remaining gquality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

'QA ﬁ-&,ﬂmb\ 5/24/18

Pk Yee Yuen \/ kg Date
Radiochemistry ary Data Reviewer

/ 5/29/18
RadiochegAstry Final’Data Reviewer Date
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ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum: 1804517
Client Name: Stantec
Client Project Name: St. Anthony Geotechnical Investigation
Client Project Number: 233001076
Client PO Number: 233001076
Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
SB-TP21-01 1804517-1 SOIL 18-Apr-18 14:45
SB-TP21-02 1804517-2 SOIL 18-Apr-18 14:50
SB-TP11-04 1804517-3 SOIL 18-Apr-18 11:16
SB-TP11-05 1804517-4 SOIL 18-Apr-18 11:34
SB-TP12-03 1804517-5 SOIL 18-Apr-18 12:26
SB-TP12-04 1804517-6 SOIL 18-Apr-18 12:35
SB-TP14-02 1804517-7 SOIL 18-Apr-18 13:50
SB-TP14-202 1804517-8 SOIL 18-Apr-18 13:50
SB-TP14-03 1804517-10 SOIL 18-Apr-18 14:00

Page1of 1

ALS -- Fort Collins

LIMS Version: 6.862

Date Printed: Thursday, May 24, 2018
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ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

Client: QT,:\")\\;\_ZZC_ Workorder No: / St u S—/ }
Project Manager: L_‘Z % Initials: * ' E ’Date: L( Z L{ ; %

ALS

1. Does this projeci require any special handling in addition to standard ALS procedures? (\ . YES —~NO/
2. Are custody seals on shipping containers intact? ( ONE) YES. NO
—~
3. Are Custody seals on sample containers intact? NONEY} YES NO
4. Is there a COC (Chain-of-Custody) present or other representative documents? T m NO
5. Are the COC and bottle labels complete and legible? [ YES™ . NO
¢ Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. YES NO
of containers, matrix, requested analyses, etc.)
7. Were airbills / shipping documents present and/or removable" DROP OFF ( YE§;‘ . NO
V
8. Are all aqueous samples requiring preservation preserved correctly? (excludmg volatiles) ( W"\ YES NO
9 Are all aqueous non-preserved samples pH 4-9? A ? ﬁ__/_é 4| YES NO
10. Is there sufficient sample for the requested analyses? — ES NO
11. Were all samples placed in the proper containers for the requested analyses? ( S./ NO
12 Are all samples within holding times for the requested analyses? / \{/ﬁ@\ NO
13. Were all sample containers received intact? (not broken or leaking, etc.) YEST/ NO
'4- Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) VES NO
headspace free? Size of bubble: < green pea ___ > green pea
15. Do any water samples contain sediment? Amount
YES NO
Amount of sediment: dusting moderate heavy »
1o. Were the samples shipped on ice? ~—~ YES A(' 3
IR gun ) AD
17 Were cooler temperatures measured at 0.1-6.0°C? used*  #] #3 44 ony | YES NO/
h
Cooler #:
Temperature (°C):
No. of custody seals on cooler: / J
DOT Survey .
Acceptance External pR/hr reading: / C U
Information
Background pR/hr reading: [’Z
Were external pR/hr readings < two times background and within DOT acceptance criteria? /@ NO /NA (If no, see Form 008.)

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TOMQUESTION ABOVE, EXCEPT #1 AND #16.

, /
If applicable, was the client contacted? YES / NO / NA Contact: / / Date/Time:
Project Manager Signature / Date: 4////\ "f/ 16 Il ¥
[~

*IR Gun #1, VWR SN 170560549

Form 201r25.xls *IR Gun #3, VWR SN 170647571
(02/12/2018) *IR Gun #4, Oakton, SN 2372220101-0002 f17
Page 1of PO
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Gamma Spectroscopy Results
PAI 713 Rev 14
Method Blank Results

1804517
Stantec

ALS -- Fort Collins

St. Anthony Geotechnical Investigation 233001076

Lab ID: GS180502-3MB

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 29-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-3
QCBatchID: GS180502-3-1

Run ID: GS180502-3A
Count Time: 30 minutes

Final Aliquot: 215 g
Result Units: pCilg

File Name: 180566d05

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 -0.10 +/- 0.16 0.32 0.5 NA U
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the associated TP .
" TPU - Total Propagated Uncertainty
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed. o i
MDC - Sample specific Minimum Detectable Concentration
Y2 - Chemical Yield outside default limits.
BDL - Below Detection Limit

LT - Result is less than Requested MDC, greater than sample specific MDC.
SQ - Spectral quality prevents accurate quantitation.
Sl - Nuclide identification and/or quantitation is tentative.
TI - Nuclide identification is tentative.
R - Nuclide has exceeded 8 halflives.
M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.
DL - Decision Level

Data Package ID: GSS1804517-1

ALS -- Fort Collins Page 1 of 1

Date Printed: Thursday, May 24, 2018

LIMS Version: 6.862
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

1804517
Stantec

Gamma Spectroscopy Results

ALS -- Fort Collins

PAI 713 Rev 14
Laboratory Control Sample(s)

St. Anthony Geotechnical Investigation 233001076

Lab ID: GS180502-3LCS

Library: RA226.LIB

Sample Matrix
Prep SOP
Date Collected

: SOIL
: PAI 739 Rev 12
1 29-Apr-18

Prep Batch: GS180502-3
QCBatchID: GS180502-3-1

Run ID: GS180502-3A

Final Aliquot: 215 g
Result Units: pCi/g
File Name: 180623d08

Date Prepared: 29-Apr-18 Count Time: 30 minutes
Date Analyzed: 23-May-18
CASNO Target MDC Spike Added % Rec | Contro Lab
Nuclide Results +/- 2s TPU | Limits | Qualifier
13982-63-3 Ra-226 449 +/- 53 2 468.3 95.9 85-115 P,M3
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the associated TP TPU - Total Propagated Uncertainty
[N
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
SQ - Spectral quality prevents accurate quantitation.
L - LCS Recovery below lower control limit. o o o .
Sl - Nuclide identification and/or quantitation is tentative.
H - LCS Recovery above upper control limit.
P - LCS Recovery within control limits. TI - Nuclide identification is tentative.
M - The requested MDC was not met. R - Nuclide has exceeded 8 halflives.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.
Data Package ID: GSS1804517-1
Date Printed: Thursday, May 24, 2018 ALS -- Fort Collins Page 1of 1

LIMS Version: 6.862
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804517
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field |ID: SB-TP21-01
Lab ID: 1804517-1

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 18-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-3
QCBatchlID: GS180502-3-1
Run ID: GS180502-3A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 220 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180719d01

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.35 +/- 0.30 0.43 05 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804517-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 1 of 9

9of 17




Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804517
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP21-02 Sample Matrix: SOIL Prep Batch: GS180502-3 Final Aliquot: 212 g
P : : -3- is: i
Lab ID: 1804517-2 rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-3-1 Prep Basis: Dry Weight
Date Collected: 18-Apr-18 Run ID: GS180502-3A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 180701d02
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.78 +/- 0.22 0.37 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804517-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 2 of 9
LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804517
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP11-04 Sample Matrix: SOIL Prep Batch: GS180502-3 Final Aliquot: 250 g
P : : -3- is: i
Lab ID: 1804517-3 rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-3-1 Prep Basis: Dry Weight
Date Collected: 18-Apr-18 Run ID: GS180502-3A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 181117d04
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 21.7 +/-2.7 0.9 0.5 NA M3,G
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804517-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 3 of 9
LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804517
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP11-05 Sample Matrix: SOIL Prep Batch: GS180502-3 Final Aliquot: 192 g
P : : -3- is: i
. rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-3-1 Pr.ep Basis: Dry Weight
Date Collected: 18-Apr-18 Run ID: GS180502-3A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 180564d05
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 4.30 +/- 0.61 0.44 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804517-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 4 of 9
LIMS Version: 6.862

12 of 17




Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804517
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP12-03 Sample Matrix: SOIL Prep Batch: GS180502-3 Final Aliquot: 180 g
P : : -3- is: i
Lab ID: 1804517-5 rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-3-1 Prep Basis: Dry Weight
Date Collected: 18-Apr-18 Run ID: GS180502-3A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 180621d08
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 2.25 +/- 0.42 0.52 0.5 NA M3,G
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804517-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 5 of 9
LIMS Version: 6.862
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804517
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field |ID: SB-TP12-04
Lab ID: 1804517-6

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 18-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-3
QCBatchlID: GS180502-3-1
Run ID: GS180502-3A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 245 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180608d09

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 16.0 +/- 2.0 0.6 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804517-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 6 of 9
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804517
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field |ID: SB-TP14-02
Lab ID: 1804517-7

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 18-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-3
QCBatchlID: GS180502-3-1
Run ID: GS180502-3A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 249 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180623d10

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 16.4 +/- 2.0 05 0.5 NA G
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804517-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 7 of 9
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804517
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP14-202
Lab ID: 1804517-8

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 18-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 23-May-18

Prep Batch: GS180502-3
QCBatchlID: GS180502-3-1
Run ID: GS180502-3A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 245 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180913d03

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 14.4 +/-1.8 0.8 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804517-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 8 of 9
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804517
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP14-03 Sample Matrix: SOIL Prep Batch: GS180502-3 Final Aliquot: 189 g
P : : -3- is: i
Lab ID: 1804517-10 rep SOP: PAI 739 Rev 12 QCBatchID: GS180502-3-1 Prep Basis: Dry Weight
Date Collected: 18-Apr-18 Run ID: GS180502-3A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 23-May-18 Report Basis: Dry Weight File Name: 180708d07
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 2.08 +/- 0.39 0.46 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804517-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, May 24, 2018

ALS -- Fort Collins Page 9 of 9
LIMS Version: 6.862
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Gamma Spectroscopy
Case Narrative

Stantec
St. Anthony Geotechnical Investigation — 233001076
Work Order Number: 1804515

The following report consists of analytical results for 10 soil samples received by ALS on
04/24/2018.

These samples were prepared according to the current revision of SOP 739. The samples were
sealed in steel cans on 04/30/2018 and stored for at least 21 days to allow ??Rn to approach
secular equilibrium with its parent, ?Ra. The degree of ingrowth achieved prior to analysis on
05/21/2018 is at least 97.8%. Conservatively assuming a radon emanation efficiency of
approximately 50%, the effective radon progeny ingrowth for these samples would be greater
than 98.9%.

The samples were analyzed for the presence of gamma emitting radionuclides according to the
current revision of SOP 713. The analyses were completed on 05/21/2018.

The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram.

ALS has observed a reproducible low bias in ??°Ra results (about -30% for the geometry in
guestion) when using a mixed gamma source for the calibration of HPGe detectors for solid
samples. This bias is eliminated by calibration using a NIST traceable ??°Ra source in the same
geometry and configuration as the samples.

The library used for calibration and analysis employs multiple peaks for the ?2Ra progeny, ?*Pb
(352 and 295 keV) and 2“Bi (609 and 1120 keV). Using these peaks avoids the use of the
problematic ??°Ra photopeak at 186 keV, which suffers from poorly resolvable interference from
235U at the same energy. Final activity results for ?2°Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy
software assuming secular equilibrium.
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A

7. There are cases where the sample density is greater than the associated calibration standard
density. Cases that exceed the limit of +/- 15% of the density of the calibration standard are
flagged with a ‘G’, denoting a significant density difference between the sample and calibration
standard. Consequently, the results may be biased low for the flagged results in this work order.
If requested, ALS can perform a transmission spike in order to estimate a magnitude of this bias.
The results are reported without further qualification.

8. The requested detection limit was not met for samples 1804515-1, -2, -3, and -6. The reported
activity exceeds the achieved MDC. Results are submitted without further qualification. The
results are flagged with an “M3” qualifier on the final report.

9. No further problems were encountered with either the client samples or the associated quality
control samples. All remaining quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

5/23/18
Date

& 5/29/18
RadiocZmistry Final Data Reviewer Date
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ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum: 1804515
Client Name: Stantec
Client Project Name: St. Anthony Geotechnical Investigation
Client Project Number: 233001076
Client PO Number: 233001076
Client Sample Lab Sample | COC Number Matrix Date Time

Number Number Collected | Collected
SB-TP02-01 1804515-1 SOIL 19-Apr-18 12:35
SB-TP02-02 1804515-2 SOIL 19-Apr-18 12:40
SB-TP01-01 1804515-3 SOIL 19-Apr-18 13:00
SB-TP01-02 1804515-4 SOIL 19-Apr-18 13:10
SB-TP18-01 1804515-5 SOIL 18-Apr-18 15:50
SB-TP18-02 1804515-6 SOIL 18-Apr-18 15:55
SB-TP17-01 1804515-7 SOIL 18-Apr-18 15:30
SB-TP17-02 1804515-8 SOIL 18-Apr-18 15:35
SB-TP16-01 1804515-9 SOIL 18-Apr-18 15:10
SB-TP16-02 1804515-10 SOIL 18-Apr-18 15:15

Page1of 1

ALS -- Fort Collins

LIMS Version: 6.862

Date Printed: Tuesday, May 22, 2018
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ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

S

Client: ?MNEC Workorder No: I BD L/ g/

Project Manager: g Initials: l(\ G{,L Date: & ] "Z ) IA
1. Does this project require any special handling in addition to standard ALS procedures? YES [( NO*\,
2. Are custody seals on shipping containers intact? ( ) O YES NO
3. Are Custody seals on sample containers intact? T N_QNj,a YES NO
4 Is there a COC (Chain-of-Custody) present or other representative documents? ;5 Y§ NO
5. Are the COC and bottle labels complete and legible? - YES/ NO
6. Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. @ ' NO

of containers, matrix, requested analyses, etc.)
7. Were airbills / shippAing documents present and/or removable? DROP OFF ) NO_
8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) Qﬂ[\é/ ’ NO
9. Are all aqueous non-preserved samples pH 4-9? / N/A‘T NO
Ne——

10. Is there sufficient sample for the requested analyses?

11. Were all samples placed in the proper containers for the requested analyses?

2. Are all samples within holding times for the requested analyses?

NO

13. Were all sample containers received intact? (not broken or leaking, etc.)

G
YES
YRS
((& NO
YES'

\

NO

. N
' Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) > VES NO
headspace free? Size of bubble: < green pea > green pea
)
15. Do any water samples contain sediment? Amount \[\
'\N/A ' YES | NO
Amount of sediment: dusting moderate heavy '
16. Were the samples shipped on ice? | YES m A
IR
17 Were cooler temperatures measured at 0.1-6.0°C? usiu: #1 #3 #4 ‘( :ﬁ& \ YES i NO ;’
\ —— ~—

Cooler #: /

Temperature (°C): M

No. of custody seals on cooler: @

DOT Survey . ]
Acceptance External uR/hr reading: l /

Information
Background pR/hr reading: 67

Were external pR/hr readings < two times background and within DOT acceptance criteria? @/ NO /NA (if no, see Form 008.)

g

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE, EXCEPT #1 AND #16.

If applicable, was the client contacted? YES/ NO / NA Contact:

Date/Time:

/ /
Project Manager Signature / Date: M y/ 2 // /

Z- 4

*IR Gun #1, VWR SN 170560549

Form 201125.x1s *IR Gun #3, VWR SN 170647571
(02/12/2018) *IR Gun #4, Oakton, SN 2372220101-0002

Page 1 of i of 18
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Gamma Spectroscopy Results
PAI 713 Rev 14
Method Blank Results

1804515
Stantec

ALS -- Fort Collins

St. Anthony Geotechnical Investigation 233001076

Lab ID: GS180501-1MB

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 29-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 21-May-18

Prep Batch: GS180501-1
QCBatchID: GS180501-1-1

Run ID: GS180501-1A
Count Time: 30 minutes

Final Aliquot: 215 g
Result Units: pCilg

File Name: 180903d03

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.04 +/- 0.18 0.33 0.5 NA U
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the associated TP .
" TPU - Total Propagated Uncertainty
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed. o i
MDC - Sample specific Minimum Detectable Concentration
Y2 - Chemical Yield outside default limits.
BDL - Below Detection Limit

LT - Result is less than Requested MDC, greater than sample specific MDC.
SQ - Spectral quality prevents accurate quantitation.
Sl - Nuclide identification and/or quantitation is tentative.
TI - Nuclide identification is tentative.
R - Nuclide has exceeded 8 halflives.
M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.
DL - Decision Level

Data Package ID: GSS1804515-1

ALS -- Fort Collins Page 1 of 1

Date Printed: Tuesday, May 22, 2018

LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins

Work Order Number:
Client Name:
ClientProject ID:

1804515
Stantec
St. Anthony Geotechnical Investigation 233001076

PAI 713 Rev 14
Laboratory Control Sample(s)

Lab ID: GS180501-1LCS

Library: RA226.LIB

Sample Matrix
Prep SOP
Date Collected

: SOIL
: PAI 739 Rev 12
1 29-Apr-18

Prep Batch: GS180501-1
QCBatchID: GS180501-1-1

Run ID: GS180501-1A

Final Aliquot: 215 g
Result Units: pCi/g
File Name: 180700d07

Date Prepared: 29-Apr-18 Count Time: 30 minutes
Date Analyzed: 21-May-18
CASNO Target MDC Spike Added % Rec | Contro Lab
Nuclide Results +/- 2s TPU | Limits | Qualifier
13982-63-3 Ra-226 455 +/- 53 3 468.3 97.1 85-115 P,M3
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the associated TP TPU - Total Propagated Uncertainty
[N
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
SQ - Spectral quality prevents accurate quantitation.
L - LCS Recovery below lower control limit. o o o .
Sl - Nuclide identification and/or quantitation is tentative.
H - LCS Recovery above upper control limit.
P - LCS Recovery within control limits. TI - Nuclide identification is tentative.
M - The requested MDC was not met. R - Nuclide has exceeded 8 halflives.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.
Data Package ID: GSS1804515-1
Date Printed: Tuesday, May 22, 2018 ALS -- Fort Collins Page 1of 1

LIMS Version: 6.862
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804515
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field |ID: SB-TP02-01
Lab ID: 1804515-1

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 19-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 21-May-18

Prep Batch: GS180501-1
QCBatchID: GS180501-1-1
Run ID: GS180501-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 239 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180612d10

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 35.4 +/- 4.2 0.6 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804515-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 1 of 10
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804515
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field |ID: SB-TP02-02
Lab ID: 1804515-2

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 19-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 21-May-18

Prep Batch: GS180501-1
QCBatchID: GS180501-1-1
Run ID: GS180501-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 205 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180708d01

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.38 +/- 0.32 0.51 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804515-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 2 of 10
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804515
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP01-01 Sample Matrix: SOIL Prep Batch: GS180501-1 Final Aliquot: 253 g
P : : -1- is: i
Lab ID: 18045153 rep SOP: PAI 739 Rev 12 QCBatchID: GS180501-1-1 Prep Basis: Dry Weight
Date Collected: 19-Apr-18 Run ID: GS180501-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 21-May-18 Report Basis: Dry Weight File Name: 180690d02
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 9.2+/-1.2 0.5 0.5 NA M3,G
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804515-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins Page 3 of 10
LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804515
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP01-02 Sample Matrix: SOIL Prep Batch: GS180501-1 Final Aliquot: 206 g
P : : -1- is: i
T rep SOP: PAI 739 Rev 12 QCBatchID: GS180501-1-1 Pr.ep Basis: Dry Weight
Date Collected: 19-Apr-18 Run ID: GS180501-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 21-May-18 Report Basis: Dry Weight File Name: 180902d03
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.26 +/- 0.30 0.50 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804515-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins Page 4 of 10
LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804515
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP18-01 Sample Matrix: SOIL Prep Batch: GS180501-1 Final Aliquot: 215¢g
P : : -1- is: i
Lab ID: 18045155 rep SOP: PAI 739 Rev 12 QCBatchID: GS180501-1-1 Prep Basis: Dry Weight
Date Collected: 18-Apr-18 Run ID: GS180501-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 21-May-18 Report Basis: Dry Weight File Name: 180699d07
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.02 +/- 0.24 0.35 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804515-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins Page 5 of 10
LIMS Version: 6.862
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804515
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field |ID: SB-TP18-02
Lab ID: 1804515-6

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 18-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 21-May-18

Prep Batch: GS180501-1
QCBatchID: GS180501-1-1
Run ID: GS180501-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 214 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180599d09

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.94 +/-0.27 0.50 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804515-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 6 of 10
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804515
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP17-01 Sample Matrix: SOIL Prep Batch: GS180501-1 Final Aliquot: 221 g
P : : -1- is: i
Lab ID: 18045157 rep SOP: PAI 739 Rev 12 QCBatchID: GS180501-1-1 Prep Basis: Dry Weight
Date Collected: 18-Apr-18 Run ID: GS180501-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 21-May-18 Report Basis: Dry Weight File Name: 180613d10
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.42 +/- 0.24 0.35 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804515-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins Page 7 of 10
LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804515
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP17-02 Sample Matrix: SOIL Prep Batch: GS180501-1 Final Aliquot: 212 g
P : : -1- is: i
Lab ID: 1804515-8 rep SOP: PAI 739 Rev 12 QCBatchID: GS180501-1-1 Prep Basis: Dry Weight
Date Collected: 18-Apr-18 Run ID: GS180501-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 21-May-18 Report Basis: Dry Weight File Name: 181111d04
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.91 +/- 0.26 0.41 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804515-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins Page 8 of 10
LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804515
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP16-01 Sample Matrix: SOIL Prep Batch: GS180501-1 Final Aliquot: 211 g
P : : -1- is: i
Lab ID: 1804515-9 rep SOP: PAI 739 Rev 12 QCBatchID: GS180501-1-1 Prep Basis: Dry Weight
Date Collected: 18-Apr-18 Run ID: GS180501-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 21-May-18 Report Basis: Dry Weight File Name: 180709d01
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.77 +/- 0.25 0.41 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804515-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins Page 9 of 10
LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804515
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP16-02 Sample Matrix: SOIL Prep Batch: GS180501-1 Final Aliquot: 213 g
P : : -1- is: i
Lab ID: 1804515-10 rep SOP: PAI 739 Rev 12 QCBatchID: GS180501-1-1 Prep Basis: Dry Weight
Date Collected: 18-Apr-18 Run ID: GS180501-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 21-May-18 Report Basis: Dry Weight File Name: 180691d02
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.87 +/- 0.24 0.43 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804515-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins Page 10 of 10
LIMS Version: 6.862
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Gamma Spectroscopy
Case Narrative

Stantec
St. Anthony Geotechnical Investigation — 233001076
Work Order Number: 1804514

The following report consists of analytical results for nine soil samples received by ALS on
04/24/2018.

These samples were prepared according to the current revision of SOP 739. The samples were
sealed in steel cans on 04/30/2018 and stored for at least 21 days to allow ??Rn to approach
secular equilibrium with its parent, ?Ra. The degree of ingrowth achieved prior to analysis on
05/21/2018 is at least 97.8%. Conservatively assuming a radon emanation efficiency of
approximately 50%, the effective radon progeny ingrowth for these samples would be greater
than 98.9%.

The samples were analyzed for the presence of gamma emitting radionuclides according to the
current revision of SOP 713. The analyses were completed on 05/21/2018.

The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram.

ALS has observed a reproducible low bias in ??°Ra results (about -30% for the geometry in
guestion) when using a mixed gamma source for the calibration of HPGe detectors for solid
samples. This bias is eliminated by calibration using a NIST traceable ??°Ra source in the same
geometry and configuration as the samples.

The library used for calibration and analysis employs multiple peaks for the ?2Ra progeny, ?*Pb
(352 and 295 keV) and 2“Bi (609 and 1120 keV). Using these peaks avoids the use of the
problematic ??°Ra photopeak at 186 keV, which suffers from poorly resolvable interference from
235U at the same energy. Final activity results for ?2°Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy
software assuming secular equilibrium.

1of 19
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7. There are cases where the sample density is less than the associated calibration standard
density. Cases that exceed the limit of +/- 15% of the density of the calibration standard are
flagged with a ‘G’, denoting a significant density difference between the sample and calibration
standard. Consequently, the results may be biased high for the flagged results in this work order.
If requested, ALS can perform a transmission spike in order to estimate a magnitude of this bias.
The results are reported without further qualification.

8. The requested detection limit was not met for samples 1804514-1, -2, -2DUP, -4, -7, -8, and -9.
The reported activity exceeds the achieved MDC. Results are submitted without further
gualification. The results are flagged with an “M3” qualifier on the final report.

9. No further problems were encountered with either the client samples or the associated quality
control samples. All remaining quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

Pik Yee Yuen W/ Date
Radiochemisp#y

rimary [>ata,Reviewer

A 5/29/18
RadiogZmistry Final Data Reviewer Date

20f 19
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ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum: 1804514
Client Name: Stantec
Client Project Name: St. Anthony Geotechnical Investigation
Client Project Number: 233001076
Client PO Number: 233001076
Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
SB-TP20-01 1804514-1 SOIL 19-Apr-18 11:33
SB-TP20-02 1804514-2 SOIL 19-Apr-18 11:40
SB-TP20-202 1804514-4 SOIL 19-Apr-18 11:40
SB-TP22-03 1804514-5 SOIL 19-Apr-18 9:00
SB-TP22-07 1804514-6 SOIL 19-Apr-18 9:25
SB-TP24-06 1804514-7 SOIL 19-Apr-18 11:17
SB-TP24-05 1804514-8 SOIL 19-Apr-18 11:06
SB-TP23-04 1804514-9 SOIL 19-Apr-18 10:10
SB-TP23-06 1804514-10 SOIL 19-Apr-18 10:20

Page1of 1

ALS -- Fort Collins

LIMS Version: 6.862

Date Printed: Tuesday, May 22, 2018
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ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

Client: ST ANTzo Workorder No: l %\34‘51 L/

Project Manager: ' Lﬂs

Initials: E ;_' Date: & 2% ]g

- Does this project require any special handling in addition to standard ALS procedures? /\ B

o o

(fo)

Are custody seals on shipping containers intact? NS

) YES | NO

Are Custody seals on sample containers intact?

7 \
NONE |

YES NO

Is there a COC (Chain-of-Custody) present or other representative documents?

Are the COC and bottle labels complete and legible?

CYES ) No
(7YED]D No

Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no.

és
V2]
\_/\/// "

NO

of containers, matrix, requested analyses, etc.) \.‘ JF

. . . . ’ '

7. Were airbills / shipping documents present and/or removable? DpROPOFF|(_ YES & NO
8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) (N/A YES NO
9. Are all aqueous non-preserved samples pH 4-9? ! N/Q YES NO

X N ~— N
10. Is there sufficient sample for the requested analyses? @S NO
11. Were all samples placed in the proper containers for the requested analyses? “YE NO
12. Are all samples within holding times for the requested analyses? NO

- Were all sample containers received intact? (not broken or leaking, etc.)

W

NO

- Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon)

(2 N/A ,> YES NO

headspace free? Size of bubble: < green pea > green pea
15. Do any water samples contain sediment? Amount ’ '
N/A YES NO
Amount of sediment: dusting moderate heavy N

- Were the samples shipped on ice?

T NYES [ (o>

IR gun ’ /" RAD
17 Were cooler temperatures measured at 0.1-6.0°C? | coqs.  #) #3 #a  ( owy )>YES NO
\_/
Cooler #: / _
Temperature (°C): M
No. of custody seals on cooler: O
DOT Survey R
Acceptance External pR/hr reading: / O
Information
Background pR/hr reading: f z
Were external uR/hr readings < 1wo limes background and within DOT acceptance criteria?f YES /JNO / NA  (If no, see Form 008.)

Adaditional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TOMESTIQN ABOVE, EXCEPT #1 AND #16.

If applicable, was the client contacted? YES / NO / NA Contact:

Date/Time:

7/
Project Manager Signature / Date: &// // k L./,/ 2,4 /l 6

"IR Gun #1, VWR SN 170560549
Form 201125.x1s *IR Gun #3, VWR SN 170647571
(02/12/2018) *IR Gun #4, Oakton, SN 2372220101-0002

Page 1 of iof 19
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Gamma Spectroscopy Results
PAI 713 Rev 14
Method Blank Results

1804514
Stantec

ALS -- Fort Collins

St. Anthony Geotechnical Investigation 233001076

Lab ID: GS180501-1MB

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 29-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 21-May-18

Prep Batch: GS180501-1
QCBatchID: GS180501-1-1

Run ID: GS180501-1A
Count Time: 30 minutes

Final Aliquot: 215 g
Result Units: pCilg

File Name: 180903d03

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.04 +/- 0.18 0.33 0.5 NA U
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the associated TP .
" TPU - Total Propagated Uncertainty
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed. o i
MDC - Sample specific Minimum Detectable Concentration
Y2 - Chemical Yield outside default limits.
BDL - Below Detection Limit

LT - Result is less than Requested MDC, greater than sample specific MDC.
SQ - Spectral quality prevents accurate quantitation.
Sl - Nuclide identification and/or quantitation is tentative.
TI - Nuclide identification is tentative.
R - Nuclide has exceeded 8 halflives.
M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.
DL - Decision Level

Data Package ID: GSS1804514-1

ALS -- Fort Collins Page 1 of 1

Date Printed: Tuesday, May 22, 2018

LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins

Work Order Number:
Client Name:
ClientProject ID:

1804514
Stantec
St. Anthony Geotechnical Investigation 233001076

PAI 713 Rev 14
Laboratory Control Sample(s)

Lab ID: GS180501-1LCS

Library: RA226.LIB

Sample Matrix
Prep SOP
Date Collected

: SOIL
: PAI 739 Rev 12
1 29-Apr-18

Prep Batch: GS180501-1
QCBatchID: GS180501-1-1

Run ID: GS180501-1A

Final Aliquot: 215 g
Result Units: pCi/g
File Name: 180700d07

Date Prepared: 29-Apr-18 Count Time: 30 minutes
Date Analyzed: 21-May-18
CASNO Target MDC Spike Added % Rec | Contro Lab
Nuclide Results +/- 2s TPU | Limits | Qualifier
13982-63-3 Ra-226 455 +/- 53 3 468.3 97.1 85-115 P,M3
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the associated TP TPU - Total Propagated Uncertainty
[N
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
SQ - Spectral quality prevents accurate quantitation.
L - LCS Recovery below lower control limit. o o o .
Sl - Nuclide identification and/or quantitation is tentative.
H - LCS Recovery above upper control limit.
P - LCS Recovery within control limits. TI - Nuclide identification is tentative.
M - The requested MDC was not met. R - Nuclide has exceeded 8 halflives.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.
Data Package ID: GSS1804514-1
Date Printed: Tuesday, May 22, 2018 ALS -- Fort Collins Page 1of 1

LIMS Version: 6.862
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Gamma Spectroscopy Results
PAI 713 Rev 14
Duplicate Sample Results (DER)

Lab Name: ALS -- Fort Collins

Work Order Number: 1804514
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP20-02
Lab ID: 1804514-2DUP

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 19-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 21-May-18

Prep Batch: GS180501-1
QCBatchID: GS180501-1-1
Run ID: GS180501-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 190 g

Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g

File Name: 180900d03

CASNO Analvte Sample Duplicate DER |DER
y Result +/- 2s TPU MDC Flags Result +/- 2 s TPU MDC Flags Lim
13982-63-3 | Ra-226 1.32 +/-0.32 0.54 M3,G 1.09 +/- 0.31 0.52 M3 0.504 2.13

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.
W - DER is greater than Warning Limit of 1.42
D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

S

TI-

SQ - Spectral quality prevents accurate quantitation.
- Nuclide identification and/or quantitation is tentative.

Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Data Package ID: GSS1804514-1

Abbreviations:

TPU - Total Propagated Uncertainty
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins

LIMS Version: 6.862

Page1of 1

9of 19




Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804514
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP20-01 Sample Matrix: SOIL Prep Batch: GS180501-1 Final Aliquot: 167 g
P : : -1- is: i
Lab ID: 1804514-1 rep SOP: PAI 739 Rev 12 QCBatchID: GS180501-1-1 Prep Basis: Dry Weight
Date Collected: 19-Apr-18 Run ID: GS180501-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 21-May-18 Report Basis: Dry Weight File Name: 180706d01
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.60 +/- 0.38 0.58 0.5 NA M3,G
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804514-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins Page 1 of 9
LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804514
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP20-02 Sample Matrix: SOIL Prep Batch: GS180501-1 Final Aliquot: 183 g
P : : -1- is: i
Lab ID: 1804514-2 rep SOP: PAI 739 Rev 12 QCBatchID: GS180501-1-1 Prep Basis: Dry Weight
Date Collected: 19-Apr-18 Run ID: GS180501-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 21-May-18 Report Basis: Dry Weight File Name: 180688d02
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.32 +/- 0.32 0.54 0.5 NA M3,G
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804514-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins Page 2 of 9
LIMS Version: 6.862
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Duplicate Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804514
Client Name: Stantec
ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Sample Matrix: SOIL
Prep SOP: PAI 739 Rev 12
Date Collected: 19-Apr-18

Field ID: SB-TP20-02

Lab ID: 1804514-2DUP

Library: RA226.LIB Date Prepared: 29-Apr-18

Date Analyzed: 21-May-18

Prep Batch: GS180501-1

QCBatchlID: GS180501-1-1

Run ID: GS180501-1A
Count Time: 30 minutes

Report Basis: Dry Weight

Final Aliquot: 190 g

Prep Basis: Dry Weight

Moisture(%): NA
Result Units: pCilg

File Name: 180900d03

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.09 +/- 0.31 0.52 0.5 NA M3
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. S| - Nuclide identification and/or quantitation is tentative.
Y2 - Chemical Yield outside default limits. Tl - Nuclide identification is tentative.
LT - Result is less than Requested MDC, greater than sample specific MDC. R - Nuclide has exceeded 8 halflives.
M - The requested MDC was not met. G - Sample density differs by more than 15% of LCS density.
M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.
W - DER is greater than Warning Limit of 1.42
D - DER is greater than Control Limit of 2.13
Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit
DL - Decision Level
Data Package ID: GSS1804514-1
Date Printed: -
Tuesday, May 22, 2018 ALS -- Fort Collins Page 1 of 1

LIMS Version: 6.862
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804514
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP20-202
Lab ID: 1804514-4

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 19-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 21-May-18

Prep Batch: GS180501-1
QCBatchID: GS180501-1-1
Run ID: GS180501-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 189 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180597d09

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.26 +/- 0.34 0.61 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804514-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 3 of 9
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804514
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP22-03 Sample Matrix: SOIL Prep Batch: GS180501-1 Final Aliquot: 230 g
P : : -1- is: i
Lab ID: 1804514-5 rep SOP: PAI 739 Rev 12 QCBatchID: GS180501-1-1 Prep Basis: Dry Weight
Date Collected: 19-Apr-18 Run ID: GS180501-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 21-May-18 Report Basis: Dry Weight File Name: 180611d10
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 6.63 +/- 0.85 0.38 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804514-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins Page 4 of 9
LIMS Version: 6.862
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804514
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP22-07 Sample Matrix: SOIL Prep Batch: GS180501-1 Final Aliquot: 223 g
P : : -1- is: i
Lab ID: 1804514-6 rep SOP: PAI 739 Rev 12 QCBatchID: GS180501-1-1 Prep Basis: Dry Weight
Date Collected: 19-Apr-18 Run ID: GS180501-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 21-May-18 Report Basis: Dry Weight File Name: 180698d07
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.97 +/- 0.35 0.42 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804514-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins Page 5 of 9
LIMS Version: 6.862
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804514
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP24-06
Lab ID: 1804514-7

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 19-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 21-May-18

Prep Batch: GS180501-1
QCBatchID: GS180501-1-1
Run ID: GS180501-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 211 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180707d01

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 55.5 +/- 6.6 1.0 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804514-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 6 of 9
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804514
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP24-05
Lab ID: 1804514-8

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 19-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 21-May-18

Prep Batch: GS180501-1
QCBatchID: GS180501-1-1
Run ID: GS180501-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 225 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180689d02

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 30.0 +/- 3.6 0.8 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804514-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 7 of 9
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804514
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP23-04
Lab ID: 1804514-9

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 19-Apr-18
Date Prepared: 29-Apr-18
Date Analyzed: 21-May-18

Prep Batch: GS180501-1
QCBatchID: GS180501-1-1
Run ID: GS180501-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 245 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180901d03

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 31.2 +/-3.8 0.9 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804514-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins
LIMS Version: 6.862

Page 8 of 9
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1804514
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SB-TP23-06 Sample Matrix: SOIL Prep Batch: GS180501-1 Final Aliquot: 218 g
P : : -1- is: i
Lab ID: 1804514-10 rep SOP: PAI 739 Rev 12 QCBatchID: GS180501-1-1 Prep Basis: Dry Weight
Date Collected: 19-Apr-18 Run ID: GS180501-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 29-Apr-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 21-May-18 Report Basis: Dry Weight File Name: 180598d09
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 2.26 +/- 0.40 0.48 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1804514-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Tuesday, May 22, 2018

ALS -- Fort Collins Page 9 of 9
LIMS Version: 6.862
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AVM Environmental Services, Inc. Supplemental Radiologic Characterization
UNC St. Anthony Mine Site

Appendix C

St. Anthony Mine Site Correlation Data
(Gamma Radiation Level to Ra-226 Correlation Regression Analysis
Static Gamma Radiation Survey Field Forms for Correlations
Field Soil Sample Log Forms
Correlation Soil Sample Laboratory Analytical Result Reports)
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AVM Environmental Services, Inc.
Field Soil Sample Log Form

€ )Hio

X 2894936.9

No Preservative

St. Anthony Mine Site
Sample Date Sample Location Sample collection Sample
Sample ID and Time (Coordinates) method/container/preservative Analysis Sample Type/Description Comments/Notes Tech
; -7- ,‘g vigi78 22 Hand Auger/Hand Spade
. 5 i - i i 1
5 5 - (® (' o | 6853 x2 87 57 59. 2 N :i;arser;:rl‘?/:ﬁve Ra-226 Correlation Surface Soil/Grab \,f
- 154 Y 15i7808.0 Hand Auger/Hand Spade
oy _ Plastic Bag Ra-226 Correlation Surface Soil/Grab
55 cer o2 @852» )(;2373713-? No Preservative \!F
5_'7v ;g Y EX gS 35,2 Hand Auger/Hand Spade gy‘r”/‘& sAsac 0"‘"
SSCG 2~cG3 @ Q/§ X 2RFO210. 2 Nf:s;;zgzﬁve Ra-226 Correlation Surface Soil/Grab |{S ¢w2 -2035 &5-7-18 €OG3e Vf
5-7- 8 Y 1517 269.8 Hand Auger/Hand Spade
- _ . e . Plastic Bag Ra-226 Correlation Surface Soil/Grab
SS Ca'e OOI—’ @955 X 28795qlo7 No Preservative UF
=P i g lyl15173723. 8 Hand Auger/Hand Spade
55 ~-CoR-~-©c5 5@) ] J ) Plastic Bag Ra-226 Correlation Surface Soil/Grab \/ ,0
} o 35 X 237 9 ~ "4 g .rs; No Preservative
5,'7_, g y )5/ 75(053 Hand Auger/Hand Spade F',»,,]& QA/QC 0‘”?‘
55 - & R ~oco b @ ] 5 - 2 q g S Plastic Bag Ra-226 Correlation Surface Soil/Grab | SC -2 -l 5-7-i8 & ji2® \] P
jlo XAZ78 A No Preservative
5774 g y 15/ £83.8 Hand Auger/Hand Spade
5‘5 COR-0"7 @ ’ s 5/ X2E02% & ; Nj’:)ars:;r%:tgive Ra-226 Correlation Surface Soil/Grab \],ﬁ
;_7-)? ‘9251(935-’5—"/ Hand Auger/Hand Spade
- /{— oC g Plastic Bag Ra-226 Correlation Surface Soil/Grab /
( \/
"< /2 [ 5 7(2 FFCR1E. 5/ No Preservative
5-7)- 124 y 1517710 Hand Auger/Hand Spade P
.- - — Plastic Bag Ra-226 Correlation Surface Soil/Grab
55 ok o9 @7)-‘2.:7_5 X 28?02(4[7 No Preservative \j
5’7 18 | ! Hand Auger/Hand Spade
55 “Calk -0 G} . { y igibg 5(9.0 Plastic Bag Ra-226 Correlation Surface Soil/Grab '\) P
/ 23 X 2 ? go 3 / 5’ 2 No Preservative
p < g -7- 5 Yy / 513846 9 Hand Auger/Hand Spade / f
~-COR -/ Plastic Bag Ra-226 Correlation Surface Soil/Grab
S ' p ) 32 ; X 2 X &) "' 7. { No Preservative \
5»7—)? .y 1'3;135—38. "' Hand Auger/Hand Spade ,0
5 5 - c 0& ) ; Plastic Bag Ra-226 Correlation Surface Soil/Grab V

Please include other applicable information, such as sampling activity/event, COC#, sampling depth, soil description, sample sub-location, etc in sample description or comments/notes



AVM Environmental Services, Inc.
Field Soil Sample Log Form
St. Anthony Mine Site

Sample Date Sample Location Sample collection Sample
Sample ID and Time (Coordinates) method/container/preservative Analysis Sample Type/Description ts/Notes Tech
sy B
X 5-7-j 57 y 513563 -4 Hand Auger/Hand Spade
CeR -Ol 3 - » o Plastic Bag Ra-226 Correlation Surface Soil/Grab

5-5 C / L’ 2 ) K «-2 g lg “i?ﬁ . 3 No Preservative \l P
5\’ i 2 j / X 9 @5_7 2 Hand Auger/Hand Spade

; S._ CeR - Ci L’ Plastic Bag Ra-226 Correlation Surface Soil/Grab :\} p

€ )535

x 2879 5

No Preservative

Please include other applicable information, such as sampling activity/event, COC#, sampling depth, soil description, sample sub-location, etc in sample description or comments/notes




Gamma Radiation Level to Soil Ra-226 Concentration Correlation

St. Anthony Mine Site
2x2 Nal Bare Detector (SPA-3)

Ssurfacf Slgll ;th Ntal ?;;’EA Ra-226 pCilg PredictedA Ra- o Gamma Radiation Level to Surface Soil Ra-226 Correlation, Bare 2x2 Nal Detector
ample etector 226 pCilg g er2 50.0 St. Anthony Mine Site
SA-COR-001 10009 0.85 -0.51 1.36 1.84 :
SA-COR-002 10424 0.83 -0.30 1.13 1.27 45.0
SA-COR-003 83615 43.90 36.30 7.60 57.80
SA-COR-004 66156 25.30 27.57 -2.27 5.14 40.0
SA-COR-005 19509 6.36 4.24 2.12 4.48
SA-COR-006 11428 0.75 0.20 0.55 0.30 35.0 ¥ = 0.0005x - 5.51
SA-COR-007 14226 2.73 1.60 1.13 1.27 R = 0.98
SA-COR-008 20214 517 4.60 0.57 0.33 w 300
SA-COR-009 64112 29.70 26.55 3.15 9.95 8 0 / R
SA-COR-010 23000 6.78 5.99 0.79 0.62 3‘
SA-COR-012 25382 6.63 7.18 -0.55 0.30 T 200
SA-COR-013 21589 5.45 5.28 0.17 0.03 :
SA-COR-014 11962 1.25 0.47 0.78 0.61 ﬁ 15.0
Mean 1.27 6.46 5
5 100
i s
* *
5.0 S
REGRESSION SUMMARY OUTPUT Gl § Cé é g § g § é § é gi é é Cé é é Cg" é
wn o wn o wn o wn o wn o un o un o n o n o
Regression Statistics D
Multiple R 0.988945607 Counts Per Minute
R Square 0.978013413
Adjusted R Squarel  0.976014633
Standard Error 2.111552191
Observations 13
ANOVA
df SS MS F Significance F
Regression 1| 2181.64119| 2181.64119| 489.3050341| 1.80856E-10
Residual 11| 49.04517922| 4.458652656
Total 12| 2230.686369
Coefficients  [Standard Error t Stat P-value Lower 95% Upper 95% | Lower 95.0% | Upper 95.0%
Intercept -5.512824494| 0.928968951| -5.934347414| 9.81159E-05| -7.557471369| -3.46817762| -7.557471369| -3.46817762
X Variable 1 0.000543377| 2.45647E-05| 22.12024037| 1.80856E-10| 0.00048931| 0.000597443| 0.00048931| 0.000597443




Gamma Radiation Level to Soil Ra-226 Concentration Correlation

St. Anthony Mine Site
0.5 Inch Thick Lead Collimated 2x2 Nal Detector (SPA-3)

Surfac? Soil 2x2 Nal Bare Ra-226 pCilg PredictedA Ra- " Gamma Radiation Level to Surface Soil Ra-226 Correlation, Collimated 2x2 Nal Detector
Sample ID Detector CPM 226 pCilg e en st. Anthony Mine Site
SA-COR-001 3363 0.85 -0.17 1.02 1.03 50.0
SA-COR-002 3158 0.83 -0.47 1.30 1.70
SA-COR-003 25742 43.90 33.40 10.50 110.20 45.0 s
SA-COR-004 22008 25.30 27.80 -2.50 6.26
SA-COR-005 7135 6.36 5.49 0.87 0.75 400
SA-COR-006 3234 0.75 -0.36 1.11 1.23 35.0
SA-COR-007 5109 2.73 2.45 0.28 0.08 y =0.0015x - 5.21
SA-COR-008 6932 5.17 5.19 -0.02 0.00 @& 300 R’=0.93 -
SA-COR-009 26561 29.70 34.63 -4.93 24.32 L;’_
SA-COR-010 8607 6.78 7.70 -0.92 0.85 3‘ 25.0 *
SA-COR-012 7975 6.63 6.75 -0.12 0.01 N&
SA-COR-013 8228 545 7.13 -1.68 2.83 £ 200
SA-COR-014 4422 1.25 1.42 -0.17 0.03 ﬁ 15.0

Mean 0.36 11.48 E

3 10.0
/
5.0 / (3
0.0 ; r ; + ;
SUMMARY OUTPUT ° é §_ g §_ § é
Regression Statistics o a a ] ] &
Multiple R 0.966609815 Counts Per Minute
R Square 0.934334535
Adjusted R Squarel  0.928364948
Standard Error 3.649147559
Observations 13
ANOVA
df SS MS F Significance F
Regression 1| 2084.207312| 2084.207312| 156.5157566| 7.57125E-08
Residual 11 146.479057| 13.31627791
Total 12| 2230.686369
Coefficients  [Standard Error t Stat P-value Lower 95% Upper 95% | Lower 95.0% | Upper 95.0%

Intercept -5.206105492| 1.608752692| -3.236112995| 0.007928568| -8.746946291| -1.665264693| -8.746946291| -1.665264693
X Variable 1 0.00153524| 0.000122715| 12.51062575| 7.57125E-08| 0.001265146| 0.001805334| 0.001265146| 0.001805334




Gamma Exposure Rate to Soil Ra-226 Concentration Correlation

St. Anthony Mine Site
Ludlum 19 Micro R meter

120

SSurfaccl-:' Slg” Exlijodslure Ifgte Ra-226 pCilg PredictedA Ra- N Gamma Exposure Rate to Surface Soil Ra-226 Correlation
ample udium 226 pCilg S en2 St. Anthony Mine Site
SA-COR-001 10 0.85 -0.2 1.05 1.10 50.0
SA-COR-002 11 0.83 0.3 0.54 0.29
SA-COR-003 95 43.90 415 2.45 6.00 45.0 ¢
SA-COR-004 70 25.30 29.2 -3.90 15.21 20.0 -
SA-COR-005 20 6.36 47 1.66 2.76 y=0.49x - 5.10 /
SA-COR-006 12 0.75 0.8 -0.03 0.00 35.0 R2=0.98
SA-COR-007 15 2.73 2.3 0.48 0.23 /
SA-COR-008 20 5.17 4.7 0.47 0.22 X 300
SA-COR-009 70 29.70 29.2 0.50 0.25 2 /
SA-COR-010 25 6.78 7.2 -0.37 0.14 5§ 0 *
SA-COR-012 30 6.63 9.6 -2.97 8.82 é’ 20.0 /
SA-COR-013 25 5.45 7.2 -1.70 2.89 3
SA-COR-014 12 1.25 0.8 0.47 0.22 S 150 /
Mean -0.10 2.93 £ /
A 100
so P
0.0 / ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
SUMMARY OUTPUT o o o o o o o o o o o o
- N (2] < (2] o ~ -] (-] S :
Regression Statistics Exposure Rate, uR/hr
Multiple R 0.991471657
R Square 0.983016046
Adjusted R Squarel  0.981472051
Standard Error 1.855847609
Observations 13
ANOVA
df SS MS F Significance F
Regression 1| 2192.800495| 2192.800495| 636.6701629| 4.36259E-11
Residual 11| 37.88587381| 3.444170346
Total 12| 2230.686369
Coefficients  [Standard Error t Stat P-value Lower 95% Upper 95% | Lower 95.0% | Upper 95.0%
Intercept -5.095319041| 0.802456682| -6.349649965 5.4476E-05| -6.861514288| -3.329123794| -6.861514288( -3.329123794
X Variable 1 0.486600356( 0.019284802| 25.23232377| 4.36259E-11| 0.444154794( 0.529045917| 0.444154794( 0.529045917




Gamma Spectroscopy
Case Narrative

Stantec Consulting Services
St. Anthony — 233001076

Work Order Number: 1807040

The following report consists of analytical results for eight soil samples received by ALS on
07/05/2018.

These samples were prepared according to the current revision of SOP 739. The samples were
sealed in steel cans on 07/18/2018 and stored for at least 21 days to allow “’Rn to approach
secular equilibrium with its parent, ?°Ra. The degree of ingrowth achieved prior to analysis on
08/08/2018 is at least 97.8%. Conservatively assuming a radon emanation efficiency of
approximately 50%, the effective radon progeny ingrowth for these samples would be greater
than 98.9%.

The samples were analyzed for the presence of gamma emitting radionuclides according to the
current revision of SOP 713. The analyses were completed on 08/08/2018.

The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. The
samples were not crushed or sieved before can packing.

ALS has observed a reproducible low bias in ?°Ra results (about -30% for the geometry in
guestion) when using a mixed gamma source for the calibration of HPGe detectors for solid
samples. This bias is eliminated by calibration using a NIST traceable *Ra source in the same
geometry and configuration as the samples.

The library used for calibration and analysis employs multiple peaks for the ?°Ra progeny, **Pb
(352 and 295 keV) and #Bi (609 and 1120 keV). Using these peaks avoids the use of the
problematic *°Ra photopeak at 186 keV, which suffers from poorly resolvable interference from
2% at the same energy. Final activity results for “°Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy
software assuming secular equilibrium.
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7. The requested detection limit was not met for samples 1807040-1, -2, -5, -6, and -7DUP. The
reported activity for these samples exceeds the achieved MDC. Results are submitted without
further qualification. The results are identified with an “M3” qualifier on the final reports.

8. No further problems were encountered with either the client samples or the associated quality
control samples. All remaining quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

ng*""" ﬂ Loglo som 8/9/18

Jelan Anderson Date
Radiochemis}

o 8/10/18
Radiog%mistry Final Data Reviewer Date
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ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

Client Proje

OrderNum:

Client Name:
Client Project Name:
ct Number:
Client PO Number:

1807040

Stantec Consulting Services

St. Anthony
233001076

233001076-ALS2

Client Sample Lab Sample | COC Number Matrix Date Time

Number Number Collected | Collected
SS-COR-004 1807040-1 SOIL 07-May-18 9:55
SS-COR-005 1807040-2 SOIL 07-May-18 10:35
SS-COR-007 1807040-3 SOIL 07-May-18 11:55
SS-COR-008 1807040-4 SOIL 07-May-18 12:05
SS-COR-009 1807040-5 SOIL 07-May-18 12:25
SS-COR-010 1807040-6 SOIL 07-May-18 12:35
SS-COR-012 1807040-7 SOIL 07-May-18 14:10
SS-COR-013 1807040-8 SOIL 07-May-18 14:20

Page1of 1

ALS -- Fort Collins

LIMS Version: 6.870

Date Printed: Thursday, August 09, 2018
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ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

Client: STﬁ fVTZC Workorder No: , %D%\/{D
Project Manager: /..;ﬂ % Initials: té ? Date: ? 61(&_

ALS

NN

1. Are airbills / shipping documents present and/or removable? U DROP OFF bg:_i) NO
2 Are custody seals on shipping containers intact? YES ) NO
3. Are custody seals on sample containers intact? @Oﬁl:; YES,| NO
4. Is there a COC (chain-of-custody) present? (YEQ No
, Is the COC in agreement with samples received? (IDs. dates. times, # of samples, # of containers, @ NO
matrix, requested analyses, etc.)
6 Are short-hold samples present? YES 6\10/
7. Are all samples within holding times for the requested analyses? C @ NO
8 Were all sample containers received intact? (not broken or leaking) @’ NO
9. Is there sufficient sample for the requested analyses? (YE@ NO
10. Are all samples in the proper containers for the requested analyses? . @ NO
1. Are all aqueous samples preserved correctly, if required? (excluding volatiles) @//é:> YES NO
12 Are all aqueous non-preserved samples pH 4-9? @ YES NO

Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) free

N/A YES N
of bubbles > 6 mm (1/4 inch) diameter? (i.e. size of green pea) 0

14. Were the samples shipped on ice? .| YES NO )
o IR gun RAD \ \
15 Were cooler temperatures measured at 0.1-6.0°C? used*  #1 #3 44 ony |) YES NO

Cooler #:
Temperature (°C): ')

No. of custody seals on cooler: I

DOT Survey, .
Acceptance External pR/hr reading:

Information L/
Background pR/hr reading: t :’[Z
f YES

NO /NA (Ifno, see Form 008.)

Were external uR/hr readings < two times background and within DOT acceptance criteria

Additional Information: Please provide details here for any NO responses to gra)\@g‘u{bons above, or any other issues noted:

/

If applicable. was the client contacted? YES /NO / NA Contact, / Date/Time:

Project Manager Signature / Date: [?/\ ?/J’// £

Form 201126 xls *IR Gun #1. VWR SN 170560549
{06/29/2018) *IR Gun #3, VWR SN 170647571
Page | of of 18

*IR Gun #4, Oakton, SN 2372220101-0002
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Lab Name:

Gamma Spectroscopy Results
PAI 713 Rev 14
Method Blank Results

Work Order Number: 1807040

Client Name:
ClientProject ID:

ALS -- Fort Collins

Stantec Consulting Services
St. Anthony 233001076

Lab ID: GS180719-1MB

Library: RA226.LIB

Sample Matrix: SOIL
Prep SOP: PAI 739 Rev 12
Date Collected: 18-Jul-18

Prep Batch: GS180719-1
QCBatchID: GS180719-1-1

Run ID: GS180719-1A
Count Time: 30 minutes

Final Aliquot: 215 g
Result Units: pCilg

File Name: 181595d03

Date Prepared: 18-Jul-18
Date Analyzed: 08-Aug-18

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 -0.04 +/- 0.19 0.36 0.5 NA u
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.
SQ - Spectral quality prevents accurate quantitation.

Sl - Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

M - Requested MDC not met.

B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

DL - Decision Level

Data Package ID: GSS1807040-1

Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Sample specific Minimum Detectable Concentration

BDL - Below Detection Limit

Date Printed: Thursday, August 09, 2018

ALS -- Fort Collins
LIMS Version: 6.870

Page1of 1
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Gamma Spectroscopy Results

PAI 713 Rev 14
Laboratory Control Sample(s)

ALS -- Fort Collins
1807040

Stantec Consulting Services
St. Anthony 233001076

Lab ID: GS180719-1LCS

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12

Library: RA226.LIB Date Collected: 18-Jul-18

Date Prepared: 18-Jul-18
Date Analyzed: 08-Aug-18

Prep Batch: GS180719-1
QCBatchID: GS180719-1-1

Run ID: GS180719-1A

Count Time: 30 minutes

Final Aliquot: 215 g
Result Units: pCilg

File Name: 181110d05

CASNO Target MDC Spike Added % Rec | Contro Lab
Nuclide Results +/- 2s TPU | Limits | Qualifier
13982-63-3 Ra-226 463 +/- 54 2 468.3 98.9 85-115 P,M3
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the associated TP TPU - Total Propagated Uncertainty
[N
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
SQ - Spectral quality prevents accurate quantitation.
L - LCS Recovery below lower control limit. o o o .
Sl - Nuclide identification and/or quantitation is tentative.
H - LCS Recovery above upper control limit.
P - LCS Recovery within control limits. TI - Nuclide identification is tentative.
M - The requested MDC was not met. R - Nuclide has exceeded 8 halflives.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.
Data Package ID: GSS1807040-1
Date Printed: Thursday, August 09, 2018 ALS -- Fort Collins Page 1of 1

LIMS Version: 6.870

8of 18



Gamma Spectroscopy Results
PAI 713 Rev 14
Duplicate Sample Results (DER)

Lab Name: ALS -- Fort Collins

Work Order Number: 1807040

Client Name: Stantec Consulting Services
ClientProject ID: St. Anthony 233001076

Field ID: SS-COR-012
Lab ID: 1807040-7DUP

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 07-May-18
Date Prepared: 18-Jul-18
Date Analyzed: 08-Aug-18

Prep Batch: GS180719-1
QCBatchID: GS180719-1-1
Run ID: GS180719-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 228 g

Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g

File Name: 181310d01

CASNO Analvte Sample Duplicate DER |DER
y Result +/- 2s TPU MDC Flags Result +/- 2 s TPU MDC Flags Lim
13982-63-3 | Ra-226 6.63 +/- 0.87 0.47 5.91 +/- 0.82 0.51 M3 0.603 2.13

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.
W - DER is greater than Warning Limit of 1.42
D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

S

TI-

SQ - Spectral quality prevents accurate quantitation.
- Nuclide identification and/or quantitation is tentative.

Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Data Package ID: GSS1807040-1

Abbreviations:

TPU - Total Propagated Uncertainty
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Thursday, August 09, 2018

ALS -- Fort Collins

LIMS Version: 6.870

Page1of 1

9of 18




Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1807040
Client Name: Stantec Consulting Services
ClientProject ID: St. Anthony 233001076

Field ID: SS-COR-004
Lab ID: 1807040-1

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 07-May-18
Date Prepared: 18-Jul-18
Date Analyzed: 08-Aug-18

Prep Batch: GS180719-1
QCBatchID: GS180719-1-1
Run ID: GS180719-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 210 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 181309d01

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 253 +/-3.1 0.9 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1807040-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI-

Nuclide identification is tentative.
R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, August 09, 2018

ALS -- Fort Collins Page 1 of 8

LIMS Version: 6.870

10 of 18




Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1807040
Client Name: Stantec Consulting Services
ClientProject ID: St. Anthony 233001076

Field ID: SS-COR-005
Lab ID: 1807040-2

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 07-May-18
Date Prepared: 18-Jul-18
Date Analyzed: 08-Aug-18

Prep Batch: GS180719-1
QCBatchID: GS180719-1-1
Run ID: GS180719-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 200 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 181276d02

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 6.36 +/- 0.86 0.55 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1807040-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI-

Nuclide identification is tentative.
R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, August 09, 2018

ALS -- Fort Collins Page 2 of 8

LIMS Version: 6.870

11 of 18




Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1807040
Client Name: Stantec Consulting Services
ClientProject ID: St. Anthony 233001076

PAI 713 Rev 14
Sample Results

Field ID: SS-COR-007 Sample Matrix: SOIL Prep Batch: GS180719-1 Final Aliquot: 232 g
P : : -1- is: i
Lab ID: 1807040-3 rep SOP: PAI 739 Rev 12 QCBatchID: GS180719-1-1 Prep Basis: Dry Weight
Date Collected: 07-May-18 Run ID: GS180719-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 18-Jul-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 08-Aug-18 Report Basis: Dry Weight File Name: 181594d03
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 2.73 +/- 0.45 0.48 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1807040-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI-

Nuclide identification is tentative.
R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, August 09, 2018

ALS -- Fort Collins Page 3 of 8
LIMS Version: 6.870

12 of 18




Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1807040
Client Name: Stantec Consulting Services
ClientProject ID: St. Anthony 233001076

PAI 713 Rev 14
Sample Results

Field ID: SS-COR-008 Sample Matrix: SOIL Prep Batch: GS180719-1 Final Aliquot: 230 g
P : : -1- is: i
N 070004 rep SOP: PAI 739 Rev 12 QCBatchID: GS180719-1-1 Pr.ep Basis: Dry Weight
Date Collected: 07-May-18 Run ID: GS180719-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 18-Jul-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 08-Aug-18 Report Basis: Dry Weight File Name: 181113d09
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 5.17 +/- 0.73 0.47 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1807040-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI-

Nuclide identification is tentative.
R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, August 09, 2018

ALS -- Fort Collins Page 4 of 8
LIMS Version: 6.870

13 of 18




Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1807040
Client Name: Stantec Consulting Services
ClientProject ID: St. Anthony 233001076

Field ID: SS-COR-009
Lab ID: 1807040-5

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 07-May-18
Date Prepared: 18-Jul-18
Date Analyzed: 08-Aug-18

Prep Batch: GS180719-1
QCBatchID: GS180719-1-1
Run ID: GS180719-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 233 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 181178d10

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 29.7 +/- 3.5 0.6 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1807040-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI-

Nuclide identification is tentative.
R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, August 09, 2018

ALS -- Fort Collins Page 5 of 8

LIMS Version: 6.870

14 of 18




Gamma Spectroscopy Results
PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1807040
Client Name: Stantec Consulting Services
ClientProject ID: St. Anthony 233001076

Field ID: SS-COR-010
Lab ID: 1807040-6

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 07-May-18
Date Prepared: 18-Jul-18
Date Analyzed: 08-Aug-18

Prep Batch: GS180719-1
QCBatchID: GS180719-1-1
Run ID: GS180719-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 236 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 181806d04

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 6.78 +/- 0.92 0.64 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1807040-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI-

Nuclide identification is tentative.
R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, August 09, 2018

ALS -- Fort Collins Page 6 of 8

LIMS Version: 6.870

15 of 18




Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1807040
Client Name: Stantec Consulting Services
ClientProject ID: St. Anthony 233001076

PAI 713 Rev 14
Sample Results

Field ID: SS-COR-012 Sample Matrix: SOIL Prep Batch: GS180719-1 Final Aliquot: 224 g
P : : -1- is: i
Lab ID: 1807040-7 rep SOP: PAI 739 Rev 12 QCBatchID: GS180719-1-1 Prep Basis: Dry Weight
Date Collected: 07-May-18 Run ID: GS180719-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 18-Jul-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 08-Aug-18 Report Basis: Dry Weight File Name: 181109d05
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 6.63 +/- 0.87 0.47 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1807040-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI-

Nuclide identification is tentative.
R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, August 09, 2018

ALS -- Fort Collins Page 7 of 8
LIMS Version: 6.870
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Duplicate Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1807040
Client Name: Stantec Consulting Services

ClientProject ID: St. Anthony 233001076

Sample Matrix: SOIL
Prep SOP: PAI 739 Rev 12
Date Collected: 07-May-18

Field ID; SS-COR-012

Lab ID: 1807040-7DUP

Library: RA226.LIB Date Prepared: 18-Jul-18

Date Analyzed: 08-Aug-18

Prep Batch: GS180719-1

QCBatchlID: GS180719-1-1

Run ID: GS180719-1A
Count Time: 30 minutes

Report Basis: Dry Weight

Final Aliquot: 228 g

Prep Basis: Dry Weight

Moisture(%): NA
Result Units: pCilg

File Name: 181310d01

CASNO Target Nuclide Result +/- 2 s TPU

MDC

Requested
MDC

DL

Lab
Qualifier

13982-63-3 Ra-226 5.91 +/- 0.82

0.51

0.5

NA

M3

Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TPU.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.
W - DER is greater than Warning Limit of 1.42

D - DER is greater than Control Limit of 2.13

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1807040-1

SQ - Spectral quality prevents accurate quantitation.

S| - Nuclide identification and/or quantitation is tentative.

Tl - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed:
Thursday, August 09, 2018

ALS -- Fort Collins

LIMS Version: 6.870

Page1of 1

17 of 18




Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1807040
Client Name: Stantec Consulting Services
ClientProject ID: St. Anthony 233001076

PAI 713 Rev 14
Sample Results

Field ID: SS-COR-013 Sample Matrix: SOIL Prep Batch: GS180719-1 Final Aliquot: 240 g
P : : -1- is: i
Lab ID: 1807040-8 rep SOP: PAI 739 Rev 12 QCBatchID: GS180719-1-1 Prep Basis: Dry Weight
Date Collected: 07-May-18 Run ID: GS180719-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 18-Jul-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 08-Aug-18 Report Basis: Dry Weight File Name: 181277d02
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 5.45 +/- 0.74 0.46 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1807040-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI-

Nuclide identification is tentative.
R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Thursday, August 09, 2018

ALS -- Fort Collins Page 8 of 8
LIMS Version: 6.870
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Gamma Spectroscopy
Case Narrative

Stantec
St. Anthony Geotechnical Investigation — 233001076
Work Order Number: 1805265

The following report consists of analytical results for 16 soil samples received by ALS on
05/11/2018.

These samples were prepared according to the current revision of SOP 739. The samples were
sealed in steel cans on 05/25/2018 and stored for at least 21 days to allow “’Rn to approach
secular equilibrium with its parent, ?°Ra. The degree of ingrowth achieved prior to analysis on
06/15/2018 is at least 97.8%. Conservatively assuming a radon emanation efficiency of
approximately 50%, the effective radon progeny ingrowth for these samples would be greater
than 98.9%.

The samples were analyzed for the presence of gamma emitting radionuclides according to the
current revision of SOP 713. The analyses were completed on 06/15/2018.

The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram.

ALS has observed a reproducible low bias in ?°Ra results (about -30% for the geometry in
guestion) when using a mixed gamma source for the calibration of HPGe detectors for solid
samples. This bias is eliminated by calibration using a NIST traceable ?°Ra source in the same
geometry and configuration as the samples.

The library used for calibration and analysis employs multiple peaks for the ?°Ra progeny, ***Pb
(352 and 295 keV) and #“Bi (609 and 1120 keV). Using these peaks avoids the use of the
problematic *Ra photopeak at 186 keV, which suffers from poorly resolvable interference from
2% at the same energy. Final activity results for Ra are calculated, using the uncertainty-
weighted mean of the activities for the four photopeaks, by the Seeker gamma spectroscopy
software assuming secular equilibrium.

1of 28
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7. Activity concentrations above the calculated MDC are reported in some instances where
minimum nuclide identification criteria are not met. Such tentative identifications result when the
software attempts to calculate net activity concentrations for analytes where either one or both of
the following criteria are not satisfied: the ‘diagnostic’ peak for a nuclide must be identified above
the critical level, or the minimum library peak abundance must be attained. Nuclides not meeting
these requirements have been flagged with a “TI” qualifier.

8. There are cases where the sample density is less or greater than the associated calibration
standard density. Cases that exceed the limit of +/- 15% of the density of the calibration standard
are flagged with a ‘G’, denoting a significant density difference between the sample and
calibration standard. Consequently, the results may be biased low for samples 1805265-3 and
-4 and biased high for sample 1805265-6. If requested, ALS can perform a transmission spike in
order to estimate a magnitude of this bias. The results are reported without further qualification.

9. The requested detection limit for ?°Ra was not met for samples 1805265-3, -4, -5, -5DUP, -6,
-11, -13, and -15. The reported activity for these samples exceeds the achieved MDC. Results
are submitted without further qualification. The results are identified with an “M3” qualifier on the
final report.

10. No further problems were encountered with either the client samples or the associated quality
control samples. All remaining quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

q—a-vu@w(um, 6/18/18

Jedn Anderson Date
Radiochemig#y/Primary ata. Reviewer

: : 6/20/18
RadiggZemistry Final Data Reviewer Date
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ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum: 1805265
Client Name: Stantec
Client Project Name: St. Anthony Geotechnical Investigation
Client Project Number: 233001076
Client PO Number: 233001076
Client Sample Lab Sample | COC Number Matrix Date Time

Number Number Collected | Collected
SS-COR-001 1805265-1 SOIL 07-May-18 8:38
SS-COR-002 1805265-2 SOIL 07-May-18 8:52
SS-COR-003 1805265-3 SOIL 07-May-18 9:15
SS-COR-203 1805265-4 SOIL 07-May-18 9:30
SS-COR-004 1805265-5 SOIL 07-May-18 9:55
SS-COR-005 1805265-6 SOIL 07-May-18 10:35
SS-COR-006 1805265-7 SOIL 07-May-18 11:05
SS-COR-206 1805265-8 SOIL 07-May-18 11:20
SS-COR-007 1805265-9 SOIL 07-May-18 11:55
SS-COR-008 1805265-10 SOIL 07-May-18 12:05
SS-COR-009 1805265-11 SOIL 07-May-18 12:25
SS-COR-010 1805265-12 SOIL 07-May-18 12:35
SS-COR-011 1805265-13 SOIL 07-May-18 13:25
SS-COR-012 1805265-14 SOIL 07-May-18 14:10
SS-COR-013 1805265-15 SOIL 07-May-18 14:20
SS-COR-014 1805265-16 SOIL 07-May-18 15:35

Page1of 1

ALS -- Fort Collins

LIMS Version: 6.864

Date Printed: Monday, June 18, 2018
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ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

Client: QT)D[ N'l_zi 0 Workorder No: / %val(l S
Project Manager: KS Initials: K;g ‘ Date: l { B

1. Does this project require any special handling in addition to standard ALS procedures? (’ \ /_\’L YES Q\IO ’
2. Are custody seals on shipping containers intact? ~ ONE 'T~\/ YES NO
3. Are Custody seals on sample containers intact? f@ ! YES NO
44 Is there a COC (Chain-ef-Custody) present or other representative documents? - ! ﬁ\ NO
s. Are the COC and bottle labels complete and legible? o ! @ NO
6. Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. @ NO
of containers, matrix, requested analyses, etc.)
7 Were airbills / shipping documents present and/or removable? L iDROP OFF é( Ej/ NO |
8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) J@( YES NO
9. Are all aqueous non-preserved samples pH 4-9? ( N/AJ YES | NO
10. Is there sufficient sample for the requested analyses? S N ( @ [ NO |
1. Were all samples placed in the proper containers for the requested analyses? C@ NO |
12. Are all samples within holding times for the requested analyses? @QP NO
13. Were all sample containers received intact? (not broken or leaking, etc.) L | CYE i NO
"4 Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) |
headspace free? Size of bubble: < green pea ____>green pea b YES NO
15. Do any water samples contain sediment? Amount /\P
NA’| YES | NO
Amount of sediment: __ dusting __ moderate ____ heavy I | P
16. Were the samples shipped on ice? \  YES Noy]
1. Were cooler temperatures measured at 0.1-6. 0 C? Ilzeg:.n #3 #4 ’( @ YES @9
Cooler #: =

Temperature (°C):

No. of custody seals on cooler: : ’ j /)
DOT Survey,

Acceptance External pR/hr reading
Information

Background pR/hr reading:

Were external uR/hr readings < two times background and within DOT acceptance criteria? @/’ NO/NA (If no, see Form 008.)
Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO Sw/ QUESTION ABOVE, EXCEPT #1 AND #16.

If applicable, was the client contacted? YES / NO/ NA Contact: /// Date/Time:

Project Manager Signature / Date: ‘/y//A )/// ‘7{ ) o

*IR Gun #1, VWR SN 170560549
Form 201r25.x1s *IR Gun #3, VWR SN 170647571
(02/12/2018) *IR Gun #4, Oakton, SN 2372220101-0002

Page 1 of_/6 of 28
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Gamma Spectroscopy Results
PAI 713 Rev 14
Method Blank Results

1805265
Stantec

ALS -- Fort Collins

St. Anthony Geotechnical Investigation 233001076

Lab ID: GS180530-1MB

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 25-May-18
Date Prepared: 25-May-18
Date Analyzed: 15-Jun-18

Prep Batch: GS180530-1
QCBatchID: GS180530-1-1

Run ID: GS180530-1A
Count Time: 30 minutes

Final Aliquot: 215 g
Result Units: pCilg

File Name: 181040d03

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 -0.01 +/- 0.18 0.35 0.5 NA U
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the associated TP .
" TPU - Total Propagated Uncertainty
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed. o i
MDC - Sample specific Minimum Detectable Concentration
Y2 - Chemical Yield outside default limits.
BDL - Below Detection Limit

LT - Result is less than Requested MDC, greater than sample specific MDC.
SQ - Spectral quality prevents accurate quantitation.
Sl - Nuclide identification and/or quantitation is tentative.
TI - Nuclide identification is tentative.
R - Nuclide has exceeded 8 halflives.
M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.
DL - Decision Level

Data Package ID: GSS1805265-1

ALS -- Fort Collins Page 1 of 1

Date Printed: Monday, June 18, 2018

LIMS Version: 6.864
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins

Work Order Number:
Client Name:
ClientProject ID:

1805265
Stantec
St. Anthony Geotechnical Investigation 233001076

PAI 713 Rev 14
Laboratory Control Sample(s)

Lab ID: GS180530-1LCS

Library: RA226.LIB

Sample Matrix
Prep SOP
Date Collected

: SOIL
. PAI 739 Rev 12
: 25-May-18

Prep Batch: GS180530-1
QCBatchID: GS180530-1-1

Run ID: GS180530-1A

Final Aliquot: 215 g
Result Units: pCi/g
File Name: 180678d05

Date Prepared: 25-May-18 Count Time: 30 minutes
Date Analyzed: 15-Jun-18
CASNO Target MDC Spike Added % Rec | Contro Lab
Nuclide Results +/- 2s TPU | Limits | Qualifier
13982-63-3 Ra-226 468 +/- 55 2 468.3 100 85-115 P,M3
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC or less than the associated TP TPU - Total Propagated Uncertainty
[N
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
SQ - Spectral quality prevents accurate quantitation.
L - LCS Recovery below lower control limit. o o o .
Sl - Nuclide identification and/or quantitation is tentative.
H - LCS Recovery above upper control limit.
P - LCS Recovery within control limits. TI - Nuclide identification is tentative.
M - The requested MDC was not met. R - Nuclide has exceeded 8 halflives.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.
Data Package ID: GSS1805265-1
Date Printed: Monday, June 18, 2018 ALS -- Fort Collins Page 1of 1

LIMS Version: 6.864
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Gamma Spectroscopy Results
PAI 713 Rev 14
Duplicate Sample Results (DER)

Lab Name: ALS -- Fort Collins

Work Order Number: 1805265
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-004
Lab ID: 1805265-5DUP

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 07-May-18
Date Prepared: 25-May-18
Date Analyzed: 15-Jun-18

Prep Batch: GS180530-1
QCBatchID: GS180530-1-1
Run ID: GS180530-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 209 g

Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCi/g

File Name: 180731d10

CASNO Analvte Sample Duplicate DER |DER
y Result +/- 2s TPU MDC Flags Result +/- 2 s TPU MDC Flags Lim
13982-63-3 | Ra-226 36.0 +/- 4.4 0.9 M3 34.7 +/- 4.1 0.6 M3 0.211 2.13

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.
W - DER is greater than Warning Limit of 1.42
D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit.
P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

S

TI-

SQ - Spectral quality prevents accurate quantitation.
- Nuclide identification and/or quantitation is tentative.

Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Data Package ID: GSS1805265-1

Abbreviations:

TPU - Total Propagated Uncertainty
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Monday, June 18, 2018

ALS -- Fort Collins

LIMS Version: 6.864

Page1of 1
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-001
Lab ID: 1805265-1

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 07-May-18
Date Prepared: 25-May-18
Date Analyzed: 15-Jun-18

Prep Batch: GS180530-1
QCBatchID: GS180530-1-1
Run ID: GS180530-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 224 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 181285d04

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.85 +/- 0.27 0.45 0.5 NA Tl
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Monday, June 18, 2018

ALS -- Fort Collins
LIMS Version: 6.864

Page 1 of 16
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-002 Sample Matrix: SOIL Prep Batch: GS180530-1 Final Aliquot: 233 g
P : : -1- is: i
Lab ID: 1805265-2 rep SOP: PAI 739 Rev 12 QCBatchID: GS180530-1-1 Prep Basis: Dry Weight
Date Collected: 07-May-18 Run ID: GS180530-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 25-May-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 15-Jun-18 Report Basis: Dry Weight File Name: 180676d05
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.83 +/- 0.20 0.28 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Monday, June 18, 2018

ALS -- Fort Collins Page 2 of 16
LIMS Version: 6.864
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-003 Sample Matrix: SOIL Prep Batch: GS180530-1 Final Aliquot: 248 g
P : : -1- is: i
Lab ID: 1805265-3 rep SOP: PAI 739 Rev 12 QCBatchID: GS180530-1-1 Prep Basis: Dry Weight
Date Collected: 07-May-18 Run ID: GS180530-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 25-May-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 15-Jun-18 Report Basis: Dry Weight File Name: 180812d07
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 439 +/-5.3 0.9 0.5 NA M3,G
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Monday, June 18, 2018

ALS -- Fort Collins Page 3 of 16
LIMS Version: 6.864
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-203 Sample Matrix: SOIL Prep Batch: GS180530-1 Final Aliquot: 248 g
P : : -1- is: i
Lab ID: 1805265-4 rep SOP: PAI 739 Rev 12 QCBatchID: GS180530-1-1 Prep Basis: Dry Weight
Date Collected: 07-May-18 Run ID: GS180530-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 25-May-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 15-Jun-18 Report Basis: Dry Weight File Name: 180726d08
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 41.1+/-4.9 0.8 0.5 NA M3,G
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Monday, June 18, 2018

ALS -- Fort Collins Page 4 of 16
LIMS Version: 6.864
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-004
Lab ID: 1805265-5

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 07-May-18
Date Prepared: 25-May-18
Date Analyzed: 15-Jun-18

Prep Batch: GS180530-1
QCBatchID: GS180530-1-1
Run ID: GS180530-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 212 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180717d09

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 36.0 +/- 4.4 0.9 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Monday, June 18, 2018

ALS -- Fort Collins
LIMS Version: 6.864
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Duplicate Results

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

ALS -- Fort Collins

1805265

Stantec

St. Anthony Geotechnical Investigation 233001076

Sample Matrix: SOIL
Prep SOP: PAI 739 Rev 12
Date Collected: 07-May-18

Field ID: SS-COR-004

Lab ID: 1805265-5DUP

Library: RA226.LIB Date Prepared: 25-May-18

Date Analyzed: 15-Jun-18

Prep Batch: GS180530-1

QCBatchlID: GS180530-1-1

Run ID: GS180530-1A
Count Time: 30 minutes

Report Basis: Dry Weight

Final Aliquot: 209 g

Prep Basis: Dry Weight

Moisture(%): NA
Result Units: pCilg

File Name: 180731d10

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 34.7 +/-4.1 0.6 0.5 NA M3
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. S| - Nuclide identification and/or quantitation is tentative.
Y2 - Chemical Yield outside default limits. Tl - Nuclide identification is tentative.
LT - Result is less than Requested MDC, greater than sample specific MDC. R - Nuclide has exceeded 8 halflives.
M - The requested MDC was not met. G - Sample density differs by more than 15% of LCS density.
M3 - The requested MDC was not met, but thereported activity is greater than the reported MDC.
W - DER is greater than Warning Limit of 1.42
D - DER is greater than Control Limit of 2.13
Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit
DL - Decision Level
Data Package ID: GSS1805265-1
Date Printed: -
Monday, June 18, 2018 ALS -- Fort Collins Page 1 of 1
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-005 Sample Matrix: SOIL Prep Batch: GS180530-1 Final Aliquot: 181 g
P : : -1- is: i
Lab ID: 1805265-6 rep SOP: PAI 739 Rev 12 QCBatchID: GS180530-1-1 Prep Basis: Dry Weight
Date Collected: 07-May-18 Run ID: GS180530-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 25-May-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 15-Jun-18 Report Basis: Dry Weight File Name: 180845d01
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 85+4/-1.2 0.6 0.5 NA M3,G
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Monday, June 18, 2018

ALS -- Fort Collins Page 6 of 16
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-006 Sample Matrix: SOIL Prep Batch: GS180530-1 Final Aliquot: 225 g
P : : -1- is: i
Lab ID: 18052657 rep SOP: PAI 739 Rev 12 QCBatchID: GS180530-1-1 Prep Basis: Dry Weight
Date Collected: 07-May-18 Run ID: GS180530-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 25-May-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 15-Jun-18 Report Basis: Dry Weight File Name: 180812d02
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.75 +/- 0.22 0.40 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Monday, June 18, 2018

ALS -- Fort Collins Page 7 of 16
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-206
Lab ID: 1805265-8

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 07-May-18
Date Prepared: 25-May-18
Date Analyzed: 15-Jun-18

Prep Batch: GS180530-1
QCBatchID: GS180530-1-1
Run ID: GS180530-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 223 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 181039d03

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 0.74 +-0.27 0.44 0.5 NA Tl
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Monday, June 18, 2018
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LIMS Version: 6.864

Page 8 of 16

19 of 28




Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-007 Sample Matrix: SOIL Prep Batch: GS180530-1 Final Aliquot: 227 g
P : : -1- is: i
Lab ID: 1805265-9 rep SOP: PAI 739 Rev 12 QCBatchID: GS180530-1-1 Prep Basis: Dry Weight
Date Collected: 07-May-18 Run ID: GS180530-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 25-May-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 15-Jun-18 Report Basis: Dry Weight File Name: 181286d04
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 3.09 +/- 0.49 0.46 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Monday, June 18, 2018
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-008 Sample Matrix: SOIL Prep Batch: GS180530-1 Final Aliquot: 228 g
Pre : . 1. i .
Lab ID: 1805265-10 p SOP: PAI 739 Rev 12 QCBatchID: GS180530-1-1 Prep Basis: Dry Weight
Date Collected: 07-May-18 Run ID: GS180530-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 25-May-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 15-Jun-18 Report Basis: Dry Weight File Name: 180677d05
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 6.76 +/- 0.89 0.46 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Monday, June 18, 2018
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-009
Lab ID: 1805265-11

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 07-May-18
Date Prepared: 25-May-18
Date Analyzed: 15-Jun-18

Prep Batch: GS180530-1
QCBatchID: GS180530-1-1
Run ID: GS180530-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 232 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180813d07

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 37.4+/-45 0.8 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Monday, June 18, 2018
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-010 Sample Matrix: SOIL Prep Batch: GS180530-1 Final Aliquot: 236 g
P : : -1- is: i
Lab ID: 1805265-12 rep SOP: PAI 739 Rev 12 QCBatchID: GS180530-1-1 Prep Basis: Dry Weight
Date Collected: 07-May-18 Run ID: GS180530-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 25-May-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 15-Jun-18 Report Basis: Dry Weight File Name: 180727d08
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 9.1+/-1.2 0.4 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Monday, June 18, 2018
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-011
Lab ID: 1805265-13

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 07-May-18
Date Prepared: 25-May-18
Date Analyzed: 15-Jun-18

Prep Batch: GS180530-1
QCBatchID: GS180530-1-1
Run ID: GS180530-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 235 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180718d09

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 69.2 +/- 8.2 1.0 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.

Date Printed: Monday, June 18, 2018
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-012 Sample Matrix: SOIL Prep Batch: GS180530-1 Final Aliquot: 219 g
P : . i - :
L T rep SOP: PAI 739 Rev 12 QCBatchID: GS180530-1-1 Pr.ep Basis: Dry Weight
Date Collected: 07-May-18 Run ID: GS180530-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 25-May-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 15-Jun-18 Report Basis: Dry Weight File Name: 180732d10
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 9.5+/-1.2 0.4 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.
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Gamma Spectroscopy Results

PAI 713 Rev 14
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-013
Lab ID: 1805265-15

Library: RA226.LIB

Sample Matrix: SOIL

Prep SOP: PAI 739 Rev 12
Date Collected: 07-May-18
Date Prepared: 25-May-18
Date Analyzed: 15-Jun-18

Prep Batch: GS180530-1
QCBatchID: GS180530-1-1
Run ID: GS180530-1A
Count Time: 30 minutes
Report Basis: Dry Weight

Final Aliquot: 232 g
Prep Basis: Dry Weight
Moisture(%): NA
Result Units: pCilg
File Name: 180846d01

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 8.5+-1.1 05 0.5 NA M3
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.
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Gamma Spectroscopy Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1805265
Client Name: Stantec

PAI 713 Rev 14
Sample Results

ClientProject ID: St. Anthony Geotechnical Investigation 233001076

Field ID: SS-COR-014 Sample Matrix: SOIL Prep Batch: GS180530-1 Final Aliquot: 215¢g
Pre : . 1. i .
Lab ID: 1805265-16 p SOP: PAI 739 Rev 12 QCBatchID: GS180530-1-1 Prep Basis: Dry Weight
Date Collected: 07-May-18 Run ID: GS180530-1A Moisture(%): NA
Library: RA226.LIB Date Prepared: 25-May-18 Count Time: 30 minutes Result Units: pCi/g
Date Analyzed: 15-Jun-18 Report Basis: Dry Weight File Name: 180813d02
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13982-63-3 Ra-226 1.25 +/- 0.27 0.41 0.5 NA
Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC or less than the associated TP
IYll - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit

DL - Decision Level

Data Package ID: GSS1805265-1

SQ - Spectral quality prevents accurate quantitation.
S

- Nuclide identification and/or quantitation is tentative.

TI - Nuclide identification is tentative.

R - Nuclide has exceeded 8 halflives.

G - Sample density differs by more than 15% of LCS density.
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TECHNICAL BULLETIN ADDENDUM

The library used for analysis defines the gamma emission(s) to be used for
analysis of each nuclide. If multiple gamma emissions are used for quantification, then a
‘NET’ quantification emission (or peak) must be defined in the library. This designation
provides for the calculation of nuclide activity concentrations and detection limits in the
case of non-presence of the nuclide. When the nuclide is not present, or the software is
unable to resolve a peak at the library defined ‘NET” energy, the software evaluates the
‘NET’ region of interest (‘“NET’ peak energy +/- 2 keV) by performing a summation of
the net counts above the background level. This “NET’ quantification can result in net
negative, zero, or positive activity results, and is highly dependent on the spectral
distribution in the region of interest of the ‘NET’ peak. In cases where only the ‘NET’
peak is found, and the software performs a net quantification, the nuclide result will be
flagged with an *‘NQ’ qualifier on the final reports. This indicates that the nuclide is not
detected or supported at any level above the reported MDC. Results are submitted
without further qualification.

All nuclides specified in the library of analysis for gamma spectroscopy are

evaluated for positive OR tentative identification on the following criteria:

- The individual abundances for the gamma emissions specified for each
nuclide are summed to obtain a total nuclide abundance.

- From the total nuclide abundance, a positive identification criterion is set as
75% of this total nuclide abundance.

- For all nuclide peaks that are not net quantified, those peak abundances are
summed. The total non-net quantified peak sum is compared to the calculated
75% abundance criterion. If this sum is greater than the 75% criterion, the
nuclide is considered to be positively identified at the reported concentration.
If the sum is less than the 75% criterion, the nuclide is tentatively identified at
the reported concentration. These results will be flagged with a *T1” qualifier
on the final reports to indicate that the 75% abundance criterion was not met.
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