
Summit Scientific
303.277.9310 

4653 Table Mountain Drive,  Golden, Colorado  80403

Absaroka Solutions

RE: For Sampling-Bighorn S17-CTB

Buffalo, WY 82834

112 High Street

Joel Mason

Paul Shrewsbury

President

Enclosed are the results of analyses for samples received by Summit Scientific on 06/29/21 08:07. If you have any 

questions concerning this report, please feel free to contact me.

Sincerely, 

August 02, 2021

2106505Work Order #

AWolicki
Text Box
EXHIBIT (5)D-1



Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

BW.Bighorn.S17.CTB 2106505-01 Water 06/28/21 10:00 06/29/21 08:07

Trip.Blank.01 2106505-02 Water 06/28/21 10:05 06/29/21 08:07

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

BW.Bighorn.S17.CTB

2106505-01 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

06/28/21 10:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 8260B7100 BEF0617 06/30/21 07/01/21 ug/l 100Benzene 100

"4700 " " "" "Toluene 100

"350 " " "" "Ethylbenzene 100

"1400 " " "" "Xylenes (total) 200

"140 " " "" 1Naphthalene 1.0

"21000 " " "" 10Gasoline Range Hydrocarbons 5000

06/28/21 10:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-17398.3 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170105 %Surrogate: Toluene-d8

"" " "21-167100 %Surrogate: 4-Bromofluorobenzene

Extractable Petroleum Hydrocarbons by 8015

06/28/21 10:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 8015M6.4 BEF0616 06/30/21 07/01/21 mg/L 1C10-C28 (DRO) 5.0

ND "" "" ""C28-C36 (ORO) 5.0

06/28/21 10:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "58.9-14898.6 %Surrogate: o-Terphenyl

Total Metals by EPA Method 200.8

06/28/21 10:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 200.85820 BEF0609 06/30/21 06/30/21 ug/l 1Phosphorus 10.0

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

BW.Bighorn.S17.CTB

2106505-01 (Water)

Summit Scientific

Total Metals by EPA Method 200.8

EPA 200.8103000 BEF0609 06/30/21 06/30/21 ug/l 1Strontium 1.00

"83300 " " "" "Barium 1.00

"3400 " " "" "Boron 10.0

"527000 " " "" "Calcium 50.0

"82350 " " "" "Iron 10.00

"67600 " " "" "Magnesium 50.0

"1110 " " "" "Manganese 1.00

"51100 " " "" "Potassium 50.0

"4.32 " " "" "Selenium 1.00

"12800000 " " "" "Sodium 50.0

Anions by EPA Method 300.0

06/28/21 10:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

EPA 300.0476 BEF0622 06/30/21 07/02/21 mg/L 1000Bromide 200

"26400 " " "" "Chloride 60.0

ND "" "" ""Fluoride 40.0 R-01

ND "" "" ""Nitrate as N 50.0 R-01

"1020 " " "" "Nitrite as N 60.0

ND "" "" ""Orthophosphate as P 100 R-01

"604 " " "" "Sulfate 300

Alkalinity by SM2320

06/28/21 10:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

SM2320-B490 BEF0600 06/30/21 07/06/21 mg/L as 

CaCO3

1Total Alkalinity 10.0

ND "" "" ""Carbonate 10.0

"490 " " "" "Bicarbonate 10.0

ND "" "" ""Hydroxide Alkalinity 10.0

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

BW.Bighorn.S17.CTB

2106505-01 (Water)

Summit Scientific

Physical Parameters by APHA/ASTM/EPA Methods

06/28/21 10:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

SM2540D363 BEF0597 06/30/21 06/30/21 mg/L 1Total Suspended Solids 5.00

Specific Conductance by SM2510B

06/28/21 10:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

SM2510B59100 BEF0599 06/30/21 06/30/21 umhos/cm 1Specific Conductance (EC) 1.00

Total Dissolved Solids by SM2540C

06/28/21 10:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

SM2540C28500 BEF0598 06/30/21 06/30/21 mg/L 1Total Dissolved Solids 10.0

pH by SM4500

06/28/21 10:00Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

SM4500-H+ B7.23 BEG0017 06/29/21 07/01/21 pH Units 1pH 1.00 I-03

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

Trip.Blank.01

2106505-02 (Water)

Summit Scientific

Volatile Organic Compounds by EPA Method 8260B

06/28/21 10:05Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

ND EPA 8260B06/30/21 07/01/21 ug/l BEF06171Benzene 1.0

ND "" "" ""Toluene 1.0

ND "" "" ""Ethylbenzene 1.0

ND "" "" ""Xylenes (total) 2.0

ND "" "" ""Naphthalene 1.0

ND "" "" ""Gasoline Range Hydrocarbons 500

06/28/21 10:05Date Sampled:

Reporting

Notes MethodAnalyzedPreparedBatchDilutionUnitsLimitResultAnalyte

"" " "23-173103 %Surrogate: 1,2-Dichloroethane-d4

"" " "20-170104 %Surrogate: Toluene-d8

"" " "21-167100 %Surrogate: 4-Bromofluorobenzene

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Summit Scientific

Batch BEF0617 - EPA 5030 Water MS

Blank (BEF0617-BLK1) Prepared: 06/30/21  Analyzed: 07/01/21 

Benzene ug/lND 1.0

Toluene "ND 1.0

Ethylbenzene "ND 1.0

Xylenes (total) "ND 2.0

Naphthalene "ND 1.0

Gasoline Range Hydrocarbons "ND 500

" 13.3 23-173Surrogate: 1,2-Dichloroethane-d4 10113.5

" 13.3 20-170Surrogate: Toluene-d8 10313.7

" 13.3 21-167Surrogate: 4-Bromofluorobenzene 10313.7

LCS (BEF0617-BS1) Prepared: 06/30/21  Analyzed: 07/01/21 

Benzene ug/l23.4 1.0 33.3 70-13070.3

Toluene "31.7 1.0 33.3 70-13095.2

Ethylbenzene "35.5 1.0 33.3 70-130106

m,p-Xylene "68.5 2.0 66.7 70-130103

o-Xylene "28.4 1.0 33.3 70-13085.4

" 13.3 23-173Surrogate: 1,2-Dichloroethane-d4 10514.0

" 13.3 20-170Surrogate: Toluene-d8 10614.1

" 13.3 21-167Surrogate: 4-Bromofluorobenzene 10213.5

Matrix Spike (BEF0617-MS1) Prepared: 06/30/21  Analyzed: 07/01/21 Source: 2106470-01

Benzene ug/l27.5 1.0 33.3 6.29 QM-0770-13063.6

Toluene "102 1.0 33.3 41.2 QM-0770-130182

Ethylbenzene "77.9 1.0 33.3 4.69 QM-0770-130220

m,p-Xylene "209 2.0 66.7 72.8 QM-0770-130205

o-Xylene "163 1.0 33.3 112 QM-0770-130155

" 13.3 23-173Surrogate: 1,2-Dichloroethane-d4 11315.1

" 13.3 20-170Surrogate: Toluene-d8 10614.1

" 13.3 21-167Surrogate: 4-Bromofluorobenzene 10313.7

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Summit Scientific

Batch BEF0617 - EPA 5030 Water MS

Matrix Spike Dup (BEF0617-MSD1) Prepared: 06/30/21  Analyzed: 07/01/21 Source: 2106470-01

Benzene ug/l24.4 1.0 33.3 6.29 30 QM-0770-13054.2 12.0

Toluene "88.8 1.0 33.3 41.2 30 QM-0770-130143 13.6

Ethylbenzene "70.7 1.0 33.3 4.69 30 QM-0770-130198 9.70

m,p-Xylene "186 2.0 66.7 72.8 30 QM-0770-130170 11.9

o-Xylene "143 1.0 33.3 112 3070-13095.2 13.0

" 13.3 23-173Surrogate: 1,2-Dichloroethane-d4 11615.5

" 13.3 20-170Surrogate: Toluene-d8 10614.1

" 13.3 21-167Surrogate: 4-Bromofluorobenzene 10313.7

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Extractable Petroleum Hydrocarbons by 8015 - Quality Control

Summit Scientific

Batch BEF0616 - EPA 3520B

Blank (BEF0616-BLK1) Prepared & Analyzed: 06/30/21 

C10-C28 (DRO) mg/LND 5.0

C28-C36 (ORO) "ND 5.0

LCS (BEF0616-BS1) Prepared & Analyzed: 06/30/21 

C10-C28 (DRO) mg/L45.6 5.0 50.0 54.3-14791.2

LCS Dup (BEF0616-BSD1) Prepared & Analyzed: 06/30/21 

C10-C28 (DRO) mg/L48.2 5.0 50.0 1554.3-14796.5 5.61

Matrix Spike (BEF0616-MS1) Prepared & Analyzed: 06/30/21 Source: 2106469-01

C10-C28 (DRO) mg/L69.7 5.0 50.0 12.5 81.6-126114

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Metals by EPA Method 200.8 - Quality Control

Summit Scientific

Batch BEF0609 - EPA 200.8

Blank (BEF0609-BLK1) Prepared & Analyzed: 06/30/21 

Phosphorus ug/lND 10.0

Strontium "ND 1.00

Barium "ND 1.00

Boron "ND 10.0

Calcium "ND 50.0

Iron "ND 10.00

Magnesium "ND 50.0

Manganese "ND 1.00

Potassium "ND 50.0

Selenium "ND 1.00

Sodium "ND 50.0

LCS (BEF0609-BS1) Prepared & Analyzed: 06/30/21 

Phosphorus ug/l5360 10.0 5000 85-115107

Strontium "558 1.00 500 85-115112

Barium "559 1.00 500 85-115112

Boron "2500 10.0 2500 85-11599.8

Calcium "5710 50.0 5000 85-115114

Iron "5036 10.00 5000 85-115101

Magnesium "5140 50.0 5000 85-115103

Manganese "523 1.00 500 85-115105

Potassium "5590 50.0 5000 85-115112

Selenium "45.9 1.00 50.0 85-11591.8

Sodium "5570 50.0 5000 85-115111

Duplicate (BEF0609-DUP1) Prepared & Analyzed: 06/30/21 Source: 2106495-01

Phosphorus ug/l28.6 10.0 31.6 2010.1

Strontium "2530 1.00 2430 203.85

Barium "17.2 1.00 16.1 206.15

Boron "579 10.0 565 202.57

Calcium "188000 50.0 178000 205.37

Iron "55.59 10.00 66.19 2017.4

Magnesium "72300 50.0 71100 201.59

Manganese "17.9 1.00 18.0 200.542

Potassium "3620 50.0 3610 200.375

Selenium "5.75 1.00 5.31 207.93

Sodium "185000 50.0 181000 201.96

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Metals by EPA Method 200.8 - Quality Control

Summit Scientific

Batch BEF0609 - EPA 200.8

Matrix Spike (BEF0609-MS1) Prepared & Analyzed: 06/30/21 Source: 2106495-01

Phosphorus ug/l5750 10.0 5000 31.6 70-130114

Strontium "2980 1.00 500 2430 70-130109

Barium "588 1.00 500 16.1 70-130114

Boron "2980 10.0 2500 565 70-13096.5

Calcium "184000 50.0 5000 178000 70-130107

Iron "5060 10.00 5000 66.19 70-13099.9

Magnesium "77200 50.0 5000 71100 70-130121

Manganese "526 1.00 500 18.0 70-130102

Potassium "8870 50.0 5000 3610 70-130105

Selenium "55.5 1.00 50.0 5.31 70-130100

Sodium "185000 50.0 5000 181000 70-13088.6

Matrix Spike Dup (BEF0609-MSD1) Prepared & Analyzed: 06/30/21 Source: 2106495-01

Phosphorus ug/l5170 10.0 5000 31.6 2570-130103 10.6

Strontium "3080 1.00 500 2430 2570-130129 3.15

Barium "529 1.00 500 16.1 2570-130103 10.5

Boron "2770 10.0 2500 565 2570-13088.3 7.06

Calcium "184000 50.0 5000 178000 2570-130118 0.291

Iron "5100 10.00 5000 66.19 2570-130101 0.789

Magnesium "75800 50.0 5000 71100 2570-13093.7 1.81

Manganese "524 1.00 500 18.0 2570-130101 0.400

Potassium "9100 50.0 5000 3610 2570-130110 2.56

Selenium "57.0 1.00 50.0 5.31 2570-130103 2.58

Sodium "186000 50.0 5000 181000 2570-130109 0.553

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Anions by EPA Method 300.0 - Quality Control

Summit Scientific

Batch BEF0622 - General Preparation

Blank (BEF0622-BLK1) Prepared: 06/30/21  Analyzed: 07/01/21 

Bromide mg/LND 0.200

Chloride "ND 0.0600

Fluoride "ND 0.0400

Nitrate as N "ND 0.0500

Nitrite as N "ND 0.0600

Orthophosphate as P "ND 0.100

Sulfate "ND 0.300

LCS (BEF0622-BS1) Prepared: 06/30/21  Analyzed: 07/01/21 

Bromide mg/L9.98 0.200 10.0 90-11099.8

Chloride "2.82 0.0600 3.00 90-11093.9

Fluoride "1.84 0.0400 2.00 90-11091.8

Nitrate as N "2.76 0.0500 3.00 90-11091.9

Nitrite as N "2.94 0.0600 3.00 90-11098.0

Orthophosphate as P "5.11 0.100 5.00 90-110102

Sulfate "16.2 0.300 15.0 90-110108

Duplicate (BEF0622-DUP1) Prepared: 06/30/21  Analyzed: 07/01/21 Source: 2106390-01

Bromide mg/LND 40.0 ND 20

Chloride "257 12.0 239 206.94

Fluoride "ND 8.00 ND 20

Nitrate as N "3.20 10.0 3.60 2011.8

Nitrite as N "ND 12.0 ND 20

Orthophosphate as P "ND 20.0 ND 20

Sulfate "70.0 60.0 60.0 2015.4

Matrix Spike (BEF0622-MS1) Prepared: 06/30/21  Analyzed: 07/01/21 Source: 2106390-01

Bromide mg/L1740 40.0 2000 ND 80-12087.1

Chloride "744 12.0 600 239 80-12084.1

Fluoride "372 8.00 400 ND 80-12093.0

Nitrate as N "575 10.0 600 3.60 80-12095.2

Nitrite as N "573 12.0 600 ND 80-12095.5

Orthophosphate as P "1170 20.0 1000 ND 80-120117

Sulfate "3390 60.0 3000 60.0 80-120111

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Alkalinity by SM2320 - Quality Control

Summit Scientific

Batch BEF0600 - General Preparation

Blank (BEF0600-BLK1) Prepared: 06/30/21  Analyzed: 07/06/21 

Total Alkalinity mg/L as 

CaCO3

ND 10.0

Carbonate "ND 10.0

Bicarbonate "ND 10.0

Hydroxide Alkalinity "ND 10.0

LCS (BEF0600-BS1) Prepared: 06/30/21  Analyzed: 07/06/21 

Total Alkalinity mg/L as 

CaCO3

90.0 10.0 100 80-12090.0

Duplicate (BEF0600-DUP1) Prepared: 06/30/21  Analyzed: 07/06/21 Source: 2106505-01

Total Alkalinity mg/L as 

CaCO3

490 10.0 490 200.00

Carbonate "ND 10.0 ND 20

Bicarbonate "490 10.0 490 200.00

Hydroxide Alkalinity "ND 10.0 ND 20

Matrix Spike (BEF0600-MS1) Prepared: 06/30/21  Analyzed: 07/06/21 Source: 2106505-01

Total Alkalinity mg/L as 

CaCO3

580 10.0 100 490 80-12090.0

Matrix Spike Dup (BEF0600-MSD1) Prepared: 06/30/21  Analyzed: 07/06/21 Source: 2106505-01

Total Alkalinity mg/L as 

CaCO3

580 10.0 100 490 2080-12090.0 0.00

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Physical Parameters by APHA/ASTM/EPA Methods - Quality Control

Summit Scientific

Batch BEF0597 - General Preparation

Blank (BEF0597-BLK1) Prepared & Analyzed: 06/30/21 

Total Suspended Solids mg/LND 5.00

Duplicate (BEF0597-DUP1) Prepared & Analyzed: 06/30/21 Source: 2106465-01

Total Suspended Solids mg/L8.00 5.00 7.00 2013.3

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Specific Conductance by SM2510B - Quality Control

Summit Scientific

Batch BEF0599 - General Preparation

Blank (BEF0599-BLK1) Prepared & Analyzed: 06/30/21 

Specific Conductance (EC) umhos/cmND 1.00

Duplicate (BEF0599-DUP1) Prepared & Analyzed: 06/30/21 Source: 2106505-01

Specific Conductance (EC) umhos/cm59100 1.00 59100 200.0508

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Total Dissolved Solids by SM2540C - Quality Control

Summit Scientific

Batch BEF0598 - General Preparation

Blank (BEF0598-BLK1) Prepared & Analyzed: 06/30/21 

Total Dissolved Solids mg/LND 10.0

Duplicate (BEF0598-DUP1) Prepared & Analyzed: 06/30/21 Source: 2106472-01

Total Dissolved Solids mg/L667 10.0 667 200.0450

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

pH by SM4500 - Quality Control

Summit Scientific

Batch BEG0017 - General Preparation

LCS (BEG0017-BS1) Prepared: 06/29/21  Analyzed: 07/01/21 

pH pH Units9.29 1.00 9.21 90-110101

Duplicate (BEG0017-DUP1) Prepared: 06/29/21  Analyzed: 07/01/21 Source: 2106504-01

pH pH Units6.86 1.00 6.87 200.146

Summit Scientific The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Radium-226 
Case Narrative 

 

Summit Scientific 
2106505 

Work Order Number: 2107077 
 
1. This report consists of the analytical results for one wliquid sample received by ALS on 

07/06/2021. 
 
2. The sample was prepared and analyzed according to the current revisions of SOP 783 and 

SOP 736. The analysis was completed on 07/30/2021. 
 
3. The analysis results for this sample are reported on an ‘As Received’ basis in units of 

pCi/gram.  
 
4. Sample volume was insufficient to allow preparation of a duplicate. A laboratory control sample 

duplicate (LCSD) was prepared in lieu of a client sample duplicate.  
 
5. No anomalous situations were encountered during the preparation or analysis of this 

sample. All 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. 
 
 
______________________________    __7/31/21___ 
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer  

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 2107077
Client Name: Summit Scientific

Client Project Name: 2106505
Client Project Number:

Client PO Number:

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

2107077-1BW_Bighorn_517_CTB WLIQUID 28-Jun-21 10:00

Page 1 of 1 Friday, July 30, 2021Date Printed:
LIMS Version:  7.020

ALS -- Fort Collins
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ALS Environmental - Fort Collins

CONDITION OF SAMPLE UPON RECEIPT FORM

Client: Workorder No:

Project Manager: JPE

N/A YES NO

1. Are airbills / shipping documents present and/or removable?

Tracking number:

2. Are custody seals on shipping containers intact? X

3. Are custody seals on sample containers intact? X

4. Is there a COC (chain-of-custody) present? X

6. X

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

8. Were all sample containers received intact?  (not broken or leaking) X

9. Is there sufficient sample for the requested analyses?  X

11. Are all aqueous samples preserved correctly, if required? (excluding volatiles) X

13. Were the samples shipped on ice? X

14. Were cooler temperatures measured at 0.1-6.0oC?
IR gun 

used*: #5
RAD ONLY X

Cooler #: 1

Temperature (oC): 5.8

# of custody seals on cooler: 0

External µR/hr reading: NA

Background µR/hr reading: 11

Were external µR/hr readings ≤ two times background and within DOT acceptance criteria?   Na

* Please provide details here for NO responses to boxes above - for 2 thru 5 & 7 thru 12, notify PM & continue w/ login.

If applicable, was the client contacted?  NA   Contact:  ______________________________________  Date/Time:  _______________

Project Manager Signature / Date:  ____________________________________________________

Were unpreserved bottles pH checked?  N/A                     All client bottle ID's vs ALS lab ID's double-checked by:             

SUMMIT SCIENTIFIC 2107077

KMB

Are short-hold samples present?

Date: 07/06/21

X

X5.

Initials:

12.

Is the COC in agreement with samples received?  (IDs, dates, times, # of samples, # of 

containers, matrix, requested analyses, etc.)

X

Are all samples requiring no headspace (VOC, GRO, RSK/MEE, radon) free of bubbles 

> 6 mm (1/4 inch) diameter? (i.e. size of green pea)
X

Are samples in proper containers for requested analyses? (form 250, Sample Handling 

Guidelines )
10.

JE

Form 201r30.xls 

03/18/2021 *IR Gun #5, VWR SN 192272629
Page 1 of ___5 of 16
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Radium-226 by Radon Emanation - Method 903.1

PAI 783 Rev 15Method Blank Results

Prep SOP: PAI 783 Rev 15
Final Aliquot: 2.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Summit Scientific
ClientProject ID: 2106505 

Work Order Number: 2107077

Lab ID: RE210708-2MB

Date Analyzed: 30-Jul-21

Date Collected: 08-Jul-21

Sample Matrix: WLIQUID

Date Prepared: 08-Jul-21

Prep Batch: RE210708-2

Run ID: RE210708-2A
QCBatchID: RE210708-2-2 Result Units: pCi/g

File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 783 Rev 15

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 U0.0970.053 +/- 0.065 1 NA

Data Package ID: RE2107077-1

Page 1 of 1Friday, July 30, 2021Date Printed:
LIMS Version:  7.020

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

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

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level

9 of 16



Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 15

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 15
Final Aliquot: 2.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Summit Scientific
ClientProject ID: 2106505 

Work Order Number: 2107077

Lab ID: RE210708-2LCS

Date Analyzed: 30-Jul-21

Date Collected: 08-Jul-21

Sample Matrix: WLIQUID

Date Prepared: 08-Jul-21

Prep Batch: RE210708-2

Run ID: RE210708-2A
QCBatchID: RE210708-2-2 Result Units: pCi/g

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 20.6 3.8 0.1 P23.39 88.1 57 - 126+/-13982-63-3

Data Package ID: RE2107077-1

Page 1 of 2Friday, July 30, 2021Date Printed:
LIMS Version:  7.020

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC.

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

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

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

ALS -- Fort Collins

10 of 16



Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 15

Laboratory Control Sample(s)

Prep SOP: PAI 783 Rev 15
Final Aliquot: 2.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Summit Scientific
ClientProject ID: 2106505 

Work Order Number: 2107077

Lab ID: RE210708-2LCSD

Date Analyzed: 30-Jul-21

Date Collected: 08-Jul-21

Sample Matrix: WLIQUID

Date Prepared: 08-Jul-21

Prep Batch: RE210708-2

Run ID: RE210708-2A
QCBatchID: RE210708-2-2 Result Units: pCi/g

File Name: Manual Entry

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-226 21.7 4.0 0.2 P23.39 92.8 57 - 126+/-13982-63-3

Data Package ID: RE2107077-1

Page 2 of 2Friday, July 30, 2021Date Printed:
LIMS Version:  7.020

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC.

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

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

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

ALS -- Fort Collins
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 15

Duplicate Sample Results (DER)

Prep SOP: PAI 783 Rev 15
Final Aliquot: 2.00 g

Count Time: 15 minutes

Lab Name:

Client Name: Summit Scientific
ClientProject ID: 2106505 

Work Order Number: 2107077

Field ID:
Lab ID: RE210708-2LCSD

Date Analyzed: 30-Jul-21

Date Collected: 08-Jul-21

Sample Matrix: WLIQUID

Date Prepared: 08-Jul-21

Prep Batch: RE210708-2

Run ID: RE210708-2A
QCBatchID: RE210708-2-2

Result Units: pCi/g
File Name: Manual Entry

Prep Basis: As Received
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-226 0.199 2.1313982-63-3 P21.7 +/- 4.020.6 +/- 3.8 0.1 P 0.2

Data Package ID: RE2107077-1

Page 1 of 1Friday, July 30, 2021Date Printed:
LIMS Version:  7.020

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

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

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

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

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

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

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13

12 of 16
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Radium-226 by Radon Emanation - Method 903.1
PAI 783 Rev 15
Sample Results

Prep SOP: PAI 783 Rev 15
Final Aliquot: 2.01 g

Count Time: 15 minutes

Lab Name:

Client Name: Summit Scientific
ClientProject ID: 2106505 

Work Order Number: 2107077

Field ID: BW_Bighorn_517_CTB

Lab ID: 2107077-1

Date Analyzed: 30-Jul-21

Date Collected: 28-Jun-21

Sample Matrix: WLIQUID

 Report Basis: As Received
Date Prepared: 08-Jul-21

Prep Batch: RE210708-2

Run ID: RE210708-2A
QCBatchID: RE210708-2-2

Result Units: pCi/g
File Name: Manual Entry

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 U0.160.11 +/- 0.1113982-63-3 1 NA

Data Package ID: RE2107077-1

Page 1 of 1Friday, July 30, 2021Date Printed:
LIMS Version:  7.020

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

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

M - The requested MDC was not met.

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

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level

14 of 16
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Radium-228 
Case Narrative 

 

Summit Scientific 
2106505 

Work Order Number:  2107077 
 
1. This report consists of the analytical results for one wliquid sample received by ALS on 

07/06/2021. 
 
2. This sample was prepared according to the current revisions of SOP 749 and  SOP 736 
 
3. The sample was analyzed for the presence of 228Ra by low background gas flow proportional 

counting of 228Ac, which is the ingrown progeny of 228Ra, according to the current revision of SOP 
724.  The analysis was completed on 7/23/2021. 

 
4. The analysis results for this sample are reported on an ‘As Received’ basis in units of pCi/gram. 
 
5. No anomalous situations were noted during the preparation and analysis of this sample.  All 

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. 
 
 
______________________________    __7/31/21___ 
Dakota Wylde       Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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CHAIN OF CUSTODY 
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OrderNum: 2107077
Client Name: Summit Scientific

Client Project Name: 2106505
Client Project Number:

Client PO Number:

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

2107077-1BW_Bighorn_517_CTB WLIQUID 28-Jun-21 10:00

Page 1 of 1 Friday, July 30, 2021Date Printed:
LIMS Version:  7.020

ALS -- Fort Collins

3 of 16
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ALS Environmental - Fort Collins

CONDITION OF SAMPLE UPON RECEIPT FORM

Client: Workorder No:

Project Manager: JPE

N/A YES NO

1. Are airbills / shipping documents present and/or removable?

Tracking number:

2. Are custody seals on shipping containers intact? X

3. Are custody seals on sample containers intact? X

4. Is there a COC (chain-of-custody) present? X

6. X

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

8. Were all sample containers received intact?  (not broken or leaking) X

9. Is there sufficient sample for the requested analyses?  X

11. Are all aqueous samples preserved correctly, if required? (excluding volatiles) X

13. Were the samples shipped on ice? X

14. Were cooler temperatures measured at 0.1-6.0oC?
IR gun 

used*: #5
RAD ONLY X

Cooler #: 1

Temperature (oC): 5.8

# of custody seals on cooler: 0

External µR/hr reading: NA

Background µR/hr reading: 11

Were external µR/hr readings ≤ two times background and within DOT acceptance criteria?   Na

* Please provide details here for NO responses to boxes above - for 2 thru 5 & 7 thru 12, notify PM & continue w/ login.

If applicable, was the client contacted?  NA   Contact:  ______________________________________  Date/Time:  _______________

Project Manager Signature / Date:  ____________________________________________________

Were unpreserved bottles pH checked?  N/A                     All client bottle ID's vs ALS lab ID's double-checked by:             

SUMMIT SCIENTIFIC 2107077

KMB

Are short-hold samples present?

Date: 07/06/21

X

X5.

Initials:

12.

Is the COC in agreement with samples received?  (IDs, dates, times, # of samples, # of 

containers, matrix, requested analyses, etc.)

X

Are all samples requiring no headspace (VOC, GRO, RSK/MEE, radon) free of bubbles 

> 6 mm (1/4 inch) diameter? (i.e. size of green pea)
X

Are samples in proper containers for requested analyses? (form 250, Sample Handling 

Guidelines )
10.

JE

Form 201r30.xls 

03/18/2021 *IR Gun #5, VWR SN 192272629
Page 1 of ___5 of 16

kelley.beyers
New Stamp

kelley.beyers
Typewritten Text
07/07/21
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SAMPLE  RESULTS SUMMARY 
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Laboratory Name:

Client Name: Summit Scientific
Client Project Name: 2106505

PAI Work Order: 2107077

Client Project Number: Friday, July 30, 2021

1 of 1

Reported on: 
Page: 

5:10:51 PM

Radium-228 Analysis by GFPC Sample Results Summary

Lab 
Sample ID

Nuclide Matrix FlagsUnits Prep BatchClient Sample ID Result +/- s TPU2 Date 
Analyzed

MDCSample
Type

ALS -- Fort Collins

DL

Ra-2282107077-1 UWLIQUIDpCi/g RA210720-2BW_Bighorn_517_CTB 0.85 7/23/2021Sample 0.28 +/- 0.40 NA

Comments:

Abbreviations:

TPU - Total Propagated Uncertainty

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

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

Data Package ID: RA2107077-1

MDC - Sample specific Minimum Detectable Concentration

U   - Result is less than the sample specific MDC.

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

M - The requested MDC was not met.

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

BDL - Below Detection Limit

Page 1 of 1Date Printed: Friday, July 30, 2021
LIMS Version:  7.020

ALS -- Fort Collins7 of 16
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QC RESULTS SUMMARY 

8 of 16



Radium-228 Analysis by GFPC

PAI 724 Rev 14Method Blank Results

Prep SOP:SOP749 Rev 7
Final Aliquot: 0.997 g

Count Time:150 minutes

Lab Name:

Client Name: Summit Scientific
ClientProject ID: 2106505 

Work Order Number: 2107077

Lab ID: RA210720-2MB

Date Analyzed:23-Jul-21

Date Collected:20-Jul-21

Sample Matrix:WLIQUID

Date Prepared:20-Jul-21

Prep Batch:RA210720-2

Run ID:RA210720-2A
QCBatchID:RA210720-2-3 Result Units: pCi/g

File Name:raa0723

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 724 Rev 14

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22815262-20-1 U0.830.24 +/- 0.39 5 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 99.834890 34820 ug 40 - 110 %

Data Package ID: RA2107077-1

Page 1 of 1Friday, July 30, 2021Date Printed:
LIMS Version:  7.020

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

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

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level

9 of 16



Radium-228 Analysis by GFPC
PAI 724 Rev 14

Laboratory Control Sample(s)

Prep SOP:SOP749 Rev 7
Final Aliquot: 0.997 g

Count Time:150 minutes

Lab Name:

Client Name: Summit Scientific
ClientProject ID: 2106505 

Work Order Number: 2107077

Lab ID: RA210720-2LCS

Date Analyzed:23-Jul-21

Date Collected:20-Jul-21

Sample Matrix:WLIQUID

Date Prepared:20-Jul-21

Prep Batch:RA210720-2

Run ID:RA210720-2A
QCBatchID:RA210720-2-3 Result Units: pCi/g

File Name:raa0723

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Ra-228 22.5 5.3 0.8 P21.48 105 70 - 130+/-15262-20-1

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 96.835340 34210 ug 40 - 110 %

Data Package ID: RA2107077-1

Page 1 of 1Friday, July 30, 2021Date Printed:
LIMS Version:  7.020

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

U   - Result is less than the sample specific MDC.

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

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

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

ALS -- Fort Collins
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Radium-228 Analysis by GFPC
PAI 724 Rev 14

Duplicate Sample Results (DER)

Prep SOP: SOP749 Rev 7
Final Aliquot:1.01 g

Count Time:150 minutes

Lab Name:

Client Name: Summit Scientific
ClientProject ID: 2106505 

Work Order Number: 2107077

Field ID: BW_Bighorn_517_CTB

Lab ID: 2107077-1DUP

Date Analyzed: 23-Jul-21

Date Collected: 28-Jun-21

Sample Matrix: WLIQUID

 Report Basis:As Received
Date Prepared: 20-Jul-21

Prep Batch:RA210720-2

Run ID:RA210720-2A
QCBatchID:RA210720-2-3

Result Units: pCi/g
File Name:rac0723

Prep Basis:As Received
Moisture(%):NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Ra-228 0.183 2.1315262-20-1 U0.17 +/- 0.420.28 +/- 0.40 0.85 U 0.91

Data Package ID: RA2107077-1

Page 1 of 1Friday, July 30, 2021Date Printed:
LIMS Version:  7.020

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

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

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

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

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

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

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Radium-228 Analysis by GFPC
PAI 724 Rev 14
Sample Results

Prep SOP:SOP749 Rev 7
Final Aliquot:1.01 g

Count Time:150 minutes

Lab Name:

Client Name: Summit Scientific
ClientProject ID: 2106505 

Work Order Number: 2107077

Field ID: BW_Bighorn_517_CTB

Lab ID: 2107077-1

Date Analyzed:23-Jul-21

Date Collected:28-Jun-21

Sample Matrix:WLIQUID

 Report Basis: As Received
Date Prepared:20-Jul-21

Prep Batch:RA210720-2

Run ID:RA210720-2A
QCBatchID:RA210720-2-3

Result Units: pCi/g
File Name:rac0723

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis:As Received
Moisture(%):NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-228 U0.850.28 +/- 0.4015262-20-1 5 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 90.934890 31710 ug 40 - 110 %

Data Package ID: RA2107077-1

Page 1 of 1Friday, July 30, 2021Date Printed:
LIMS Version:  7.020

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

Comments:

U   - Result is less than the sample specific MDC.

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

M - The requested MDC was not met.

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

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level

13 of 16



Radium-228 Analysis by GFPC
PAI 724 Rev 14

Sample Duplicate Results

Prep SOP:SOP749 Rev 7
Final Aliquot: 1.01 g

Count Time:150 minutes

Lab Name:

Client Name: Summit Scientific
ClientProject ID: 2106505 

Work Order Number: 2107077

Field ID: BW_Bighorn_517_CTB

Lab ID: 2107077-1DUP

Date Analyzed:23-Jul-21

Date Collected:28-Jun-21

Sample Matrix:WLIQUID

Report Basis: As Received
Date Prepared:20-Jul-21

Prep Batch:RA210720-2

Run ID:RA210720-2A
QCBatchID:RA210720-2-3

Result Units: pCi/g
File Name:rac0723

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis:As Received
Moisture(%):NA

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22815262-20-1 U0.910.17 +/- 0.42 5 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

BARIUM 89.137570 33470 ug 40 - 110 %

Data Package ID: RA2107077-1

Page 1 of 1Friday, July 30, 2021
Date Printed:

LIMS Version:  7.020

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

U   - Result is less than the sample specific MDC.

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

M - The requested MDC was not met.

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

BDL - Below Detection Limit

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13

14 of 16



 
 

Section 5 
 
 

RAW DATA 

15 of 16



Date/Time %Moist.

Inst ID
Det ID

DER
RPD

%Spk. Recov.BaseEff

Laboratory Name:

PAI Work Order: 2107077
Monday, July 26, 2021Reported on: 

Sample ID
QC Type 

Nuclide GrossCPM 
BkgCPM

AnRunID 
File Name

CntDur(min) ReportUnits 
ReportBasis

Prep SOP: SOP749
Analytical SOP: PAI 724

Flags
Samp Alq 
Analy Alq

Count
Date/Time

Activity +/- MDC

s TPU2

10:47:41 AM

Sample 
Date/Time

Ingrowth Date 
/Time

Radium-228 Analysis by GFPC Raw Data Report

Prep Batch
QCBatchID

Decay
DecLevProgEff YieldType

Matrix

ALS -- Fort Collins

6/28/2021

10:00:00 AM
1.8207/23/2021 pCi/g2107077-1 150

90.9%

1.02

9:46 AM
0.28
0.40

0.85

As Receivedrac0723

Ra-228

1.01 1.655

7/22/2021
8:10:00 AM

RA210720-2ARA210720-2

RA210720-2-3

7/23/2021

8:15:00 AMSMP
42.68% NALB4100-c

B1 NA UNA

g

gTrg. Analyte
WLIQUID

NA

6/28/2021

10:00:00 AM
1.8537/23/2021 pCi/g2107077-1 150

89.1%

1.02

9:46 AM
0.17
0.42

0.91

As Receivedrac0723

Ra-228

1.01 1.754

7/22/2021
8:10:00 AM

RA210720-2ARA210720-2

RA210720-2-3

7/23/2021

8:15:00 AMDUP
42.17% 0.18LB4100-c

B2 NA UNA

g

gTrg. Analyte
WLIQUID

NA

7/20/2021

8:28:27 AM
2.1477/23/2021 pCi/gRA210720-2 150

99.8%

1

9:46 AM
0.24
0.39

0.83

As Receivedraa0723

Ra-228

0.997 1.989

7/22/2021
8:10:00 AM

RA210720-2ARA210720-2

RA210720-2-3

7/23/2021

8:15:00 AMMB
43.95% NALB4100-a

B3 NA UNA

g

gTrg. Analyte
WLIQUID

NA

7/20/2021

8:28:27 AM
16.1937/23/2021 pCi/gRA210720-2 150

96.8%

1

9:46 AM
22.5
5.3

0.8

As Receivedraa0723

Ra-228

0.997 1.894

7/22/2021
8:10:00 AM

RA210720-2ARA210720-2

RA210720-2-3

7/23/2021

8:15:00 AMLCS
43.34% 105NALB4100-a

B4 NA PNA

g

gTrg. Analyte
WLIQUID

NA

Comments:

Data Package ID: RA2107077-1

Qualifiers/Flags:

TR- Tracer

Abbreviations:
TA - Target Analyte

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

DER - Duplicate Error Ratio

M - Requested MDC not met.

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

NC - Not Calculated for duplicate results less than 5 times MDC

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

+ - Duplicate RPD not within limits.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.
LT - Result is less than Request MDC, greater than sample specific MDC

Y1 - Chemical Yield is in control at 100-110%.  Quantitative yield is assumed.
M3 - The requested MDC was not met, but the reported
         activity is greater than the reported MDC.

W - DER is greater than Warning Limit of 1.42

Page 1 of 1Date Printed: Friday, July 30, 2021
LIMS Version:  7.020

Notes:
1) The Tracer results are not yield corrected (i.e. activity measured not activity added).

BDL - Below Detection Limit
* - Aliquot Basis is 'As Received' while the Report Basis is 'Dry Weight'.
# - Aliquot Basis is 'Dry Weight' while the Report Basis is 'As Received'.

2) Where sample time is not available, 12:00 PM (Mountain) is used for decay correction.

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Project:

Project Number:

Project Manager:

Reported:

Absaroka Solutions

112 High Street
D90.CO.05400

Joel Mason 08/02/21 12:06Buffalo WY, 82834

For Sampling-Bighorn S17-CTB

S2

Notes and Definitions 

R-01 The Reporting Limit for this analyte has been raised to account for matrix interference.

QM-07 The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on acceptable LCS/LCSD 

recovery.

I-03 This sample was recieved and analyzed outside of the recommended holding time.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET




