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Lindsay Light Field Report 
Gamma Survey and Sample Collection 

U.S. EPA Region 5 Emergency Response 

161 E Grand Ave 
Lindsay Light II Site OUl 7 
June 14, 2021 
Adam Peterca (START/ Tetra Tech) 
Kirsten Myles (START/ Tetra Tech) 
Vemeta Simon (USEPA) 
Eugene Jablonowski (USEP A) 

Summary of Environmental Conditions 

• During historical construction/excavation activities at the 161 E Grand Ave property 
radioactive contamination in soil/fill has been identified. Current utility installation plans 
required excavation of soil/fill in areas where radioactive contamination was suspected to 
be present, but had not been remediated during previous clean-up efforts. Due to the 
history of contaminated material in the vicinity of the utility excavation and the relatively 
small size of the excavation EPA and START were present during all excavation 
activities. 

• Excavation was conducted by Electric Conduit Construction (ECC). Radiation 
monitoring during excavation was conducted by Stan A. Huber Consultants, Inc. 
(SAHCI). 

• Elevated levels of gamma radiation were observed by SAHCI within the excavation. 
Material with elevated levels of gamma radiation was segregated from other material and 
placed in designated containers for future disposal. 

• Excavation activities terminated at the planned excavation extent based on the 
requirements for utility installation. When excavation was completed, an area of material 
with elevated gamma radiation remained in place along the northern wall of the 
excavated trench. 

Description of EPA/START Activities 

• Vemeta Simon (USEPA), Adam Peterca (START/ Tetra Tech), and Kirsten Myles 
(START/ Tetra Tech) arrived at the excavation site at approximately 08:35 on June 14, 
2021. Kirsten Myles left the site at approximately 09:40 to respond to an unrelated 
emergency response. Gene Jablonowski (USEP A) arrived at the excavation site at 
approximately 10:00. 

• The instrument used by Tetra Tech for gamma surveying was a Ludlum Model 2221 
scaler/ratemeter (Serial Number 106678) with a Ludlum 44-10 sodium iodide detector 
(Serial Number PR292700) with a 6-inch lead shield, calibrated on April 21, 2021 with a 
7.1 picocurie per gram (pCi/g) cutoff of 5,828 counts per minute (cpm). 
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• Tetra Tech completed a post-excavation walkover gamma survey of the excavated area at 
approximately 12:00. The excavated area was considered one survey unit. 

o Gamma readings of the floor of the survey unit ranged from 2,009 to 5,256 cpm. 
Gamma readings of the walls of the survey unit ranged from 1,612 to 12,000 cpm. 
The area of the excavation wall with elevated gamma readings above the 
instrument-specific cutoff level was a known area of contamination that was 
intentionally left in place. A soil sample was collected from this portion of the 
excavation wall to document the gamma radiation levels left in place. 

• Tetra Tech collected the following samples from the excavation: 
o A 5-point composite soil sample from the floor of the survey unit for gamma 

spectroscopy analysis (sample field ID LL-210614-F) and a corresponding soil 
sample for dry weight moisture analysis. 

o A 5-point composite soil sample from the area of the excavation wall that 
exceeded the instrument-specific cutoff level for gamma spectroscopy analysis 
(sample field ID LL-210614-W) and a corresponding soil sample for dry weight 
moisture analysis. 

Summary of Sample Results 

Samples were sent to ALS Environmental (ALS) in Fort Collins, Colorado for gamma 
spectroscopy analysis. The results are summarized in the table below. 

bl Ta e 1: Ven 1cation Samp mg Analyt1ca Resu ts r 1 . 1 1 

Sample Field ID 

LL-210614-F 

LL-210614-W 
Notes: 
DUP- Duplicate 
ID - Identification 
pCi/g - Picocuries per gram 

Attachments 

Sample Lab ID 
Sample Ra-228 

(pCi/g) 

2106442-1 0.950 

2106442-2 21.000 

Ra-Radium 

Sample Ra-226 Ra-228 plus Ra-
(pCi/g) 226 (pCi/g) 

0.518 1.468 

2.240 23.240 

1. ALS report of gamma spectroscopy results for the samples collected by EPA. 
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Gamma Spectroscopy 

Case Narrative 
 

Tetra Tech, Inc. 
Lindsay Light - 161 E Grand Alley 

Work Order Number:  2106442 
 
1. This report consists of analytical results and supporting documentation for two solid samples 

received by ALS on 06/16/2021. 
 
2. These samples were prepared according to the current revision of SOP 739.  The samples were 

sealed in steel cans on 06/19/2029 and stored for at least 21 days to allow 222Rn to approach 
secular equilibrium with its parent, 226Ra.  The degree of ingrowth achieved prior to analysis on 
07/11/2021 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%.  

 
3. The samples were analyzed for the presence of gamma emitting radionuclides according to the 

current revision of SOP 713.  The analyses were completed on 07/11/2021. 
 
4. The results for these samples are reported on a “Dry Weight” basis in units of pCi/gram. 
 
5. Sample volumes were insufficient to allow preparation of a duplicate.  A duplicate analysis of 

sample 2106442-1 was performed in lieu of a prepared duplicate. 
 
6. 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.  

1 of 173



 

 
 

7. In cases where there are no peaks found in the peak search routine, the software performs a net 
quantification.  This indicates that nuclides are not detected or supported at any level above the 
reported MDC.  Consequently, these nuclides are flagged with an “NQ” qualifier on the final 
reports.  Please refer to the Technical Bulletin Addendum in section 5 of this report. 

 
8. The volume of these samples was not within 0.5 cm of the associated calibration volume as 

required per the current revision of SOP 739.  Therefore, any reported results for these samples 
are identified with a “J” qualifier, indicating the activity values to be an estimated value.  Results 
are reported without further qualification. 

 
9. Technical considerations made in the creation of the gamma spectroscopy library used in this 

analysis are detailed in the document “Technical Comments Regarding Gamma Spectroscopy 
Libraries” found in Section 5. 

 
10. ALS uses the following convention for reporting significant digits in the TPU and MDC results.  

The TPU value is rounded to two significant digits. The MDC value is rounded to the same 
decimal place as the TPU value.  In practice, this could result in an MDC reported value of zero 
for samples with significant activity, including the batch laboratory control sample.   

 
11. No further problems were encountered with either the client’s 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. 
 
 
______________________________    __7/15/21___ 
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ____________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 2106442
Client Name: Tetra Tech, Inc.

Client Project Name: Lindsay Light - 161 E Grand Alley
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

2106442-1LL-210614-F SOLID 14-Jun-21 12:03
2106442-2LL-210614-W SOLID 14-Jun-21 12:14

Page 1 of 1 Thursday, July 15, 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): AMB

# of custody seals on cooler: 0

External µR/hr reading: 11

Background µR/hr reading: 12

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

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

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

Guidelines )
10.

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

TETRA TECH 2106442

JME

Are short‐hold samples present?

Date: 06/16/2021

X
2804 3373 9428

If applicable, was the client contacted? YES / NO / NA   Contact:  ______________________________________  Date/Time:  ____________

Project Manager Signature / Date:  ____________________________________________________

Were unpreserved bottles pH checked?   NA                        All client bottle ID's vs ALS lab ID's double‐checked by:             JE

Form 201r30.xls 

03/18/2021 *IR Gun #5, VWR SN 192272629
Page 1 of ___6 of 173

julie.ellingson
Signature
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Due to the nature of gamma spectroscopy data, a summary report is 
not provided. 

 
 

Please refer to the individual sample results in Section 4. 
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Gamma Spectroscopy Results

PAI 713 Rev 15Method Blank Results

Prep SOP: PAI 739 Rev 13
NATURAL(SUB

Final Aliquot: 500 g

Library:
Count Time: 1000 minutes

Lab Name:

Client Name: Tetra Tech, Inc.
ClientProject ID: Lindsay Light - 161 E Grand Alley 

Work Order Number: 2106442

Lab ID: GS210619-1MB

Date Analyzed: 11-Jul-21

Date Collected: 19-Jun-21

Sample Matrix: SOLID

Date Prepared: 19-Jun-21

Prep Batch: GS210619-1

Run ID: GS210619-1A
QCBatchID: GS210619-1-1 Result Units: pCi/g

File Name: 210799d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 15

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ac-22814331-83-0 U0.0870.009 +/- 0.052 1 NA

Bi-21214913-49-6 U0.1490.130 +/- 0.094 1 NA

Bi-21414733-03-0 U0.0580.004 +/- 0.035 1 NA

K-4013966-00-2 U0.450.05 +/- 0.27 2 NA

Pa-234m378783-76-7 U1.90.9 +/- 1.2 35 NA

Pb-21215092-94-1 U0.0320.011 +/- 0.019 1 NA

Pb-21415067-28-4 U0.0370.013 +/- 0.022 1 NA

Ra-22815262-20-1 U0.0870.009 +/- 0.052 1 NA

Th-22814274-82-9 U0.0870.009 +/- 0.052 1 NA

Th-23415065-10-8 U0.380.03 +/- 0.23 2 NA

Tl-20814913-50-9 U0.0300.006 +/- 0.018 1 NA

Data Package ID: GSS2106442-1

Page 1 of 2Thursday, July 15, 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

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

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

R - Nuclide has exceeded 8 halflives. 

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
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Gamma Spectroscopy Results

PAI 713 Rev 15Method Blank Results

Prep SOP: PAI 739 Rev 13
RA226.LIB

Final Aliquot: 500 g

Library:
Count Time: 1000 minutes

Lab Name:

Client Name: Tetra Tech, Inc.
ClientProject ID: Lindsay Light - 161 E Grand Alley 

Work Order Number: 2106442

Lab ID: GS210619-1MB

Date Analyzed: 11-Jul-21

Date Collected: 19-Jun-21

Sample Matrix: SOLID

Date Prepared: 19-Jun-21

Prep Batch: GS210619-1

Run ID: GS210619-1A
QCBatchID: GS210619-1-1 Result Units: pCi/g

File Name: 210799d01A

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 713 Rev 15

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 NQ0.0220.031 +/- 0.014 1 NA

Data Package ID: GSS2106442-1

Page 2 of 2Thursday, July 15, 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

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

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

R - Nuclide has exceeded 8 halflives. 

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
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Gamma Spectroscopy Results
PAI 713 Rev 15

Laboratory Control Sample(s)

Prep SOP: PAI 739 Rev 13

ANALYTICAL.LI

Final Aliquot: 500 g

Library:
Count Time: 30 minutes

Lab Name:

Client Name: Tetra Tech, Inc.
ClientProject ID: Lindsay Light - 161 E Grand Alley 

Work Order Number: 2106442

Lab ID: GS210619-1LCS

Date Analyzed: 11-Jul-21

Date Collected: 19-Jun-21

Sample Matrix: SOLID

Date Prepared: 19-Jun-21

Prep Batch: GS210619-1

Run ID: GS210619-1A
QCBatchID: GS210619-1-1 Result Units: pCi/g

File Name: 210798d01

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Contro
l LimitsResults +/- s TPU2

MDC % RecCASNO

Am-241 204 25 8 P200.2 102 85 - 115+/-14596-10-2

Co-60 86 10 0 P85.67 101 85 - 115+/-10198-40-0

Cs-137 78.6 9.3 0.6 P76.29 103 85 - 115+/-10045-97-3

Data Package ID: GSS2106442-1

Page 1 of 1Thursday, July 15, 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 or less than the associated TP
U.
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.
TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 
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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Gamma Spectroscopy Results
PAI 713 Rev 15

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 13

NATURAL(SUB

Final Aliquot: 426 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Tetra Tech, Inc.
ClientProject ID: Lindsay Light - 161 E Grand Alley 

Work Order Number: 2106442

Field ID: LL-210614-F

Lab ID: 2106442-1DUP

Date Analyzed: 11-Jul-21

Date Collected: 14-Jun-21

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 19-Jun-21

Prep Batch: GS210619-1

Run ID: GS210619-1A
QCBatchID: GS210619-1-1

Result Units: pCi/g
File Name: 210805d02

Prep Basis: As Received
Moisture(%): 11.293

ALS -- Fort Collins

Analyte DER 
Lim

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

DER

Ac-228 0.315 2.1314331-83-0 J1.01 +/- 0.130.95 +/- 0.13 0.12 J 0.08

Bi-212 0.205 2.1314913-49-6 J1.09 +/- 0.191.02 +/- 0.24 0.30 J 0.18

Bi-214 0.0854 2.1314733-03-0 J0.50 +/- 0.100.507 +/- 0.078 0.082 J 0.14

K-40 0.362 2.1313966-00-2 J7.21 +/- 0.896.75 +/- 0.91 0.61 J 0.29

Pa-234m 0.516 2.13378783-76-7 J2.9 +/- 1.81.6 +/- 1.8 3.0 U,J 2.8

Pb-212 0.613 2.1315092-94-1 J1.08 +/- 0.130.97 +/- 0.12 0.05 J 0.04

Pb-214 0.497 2.1315067-28-4 J0.574 +/- 0.0740.523 +/- 0.070 0.053 J 0.053

Ra-228 0.315 2.1315262-20-1 J1.01 +/- 0.130.95 +/- 0.13 0.12 J 0.08

Th-228 0.315 2.1314274-82-9 J1.01 +/- 0.130.95 +/- 0.13 0.12 J 0.08

Th-234 0.0919 2.1315065-10-8 J,TI1.31 +/- 0.301.36 +/- 0.43 0.63 J,TI 0.41

Tl-208 0.049 2.1314913-50-9 J0.319 +/- 0.0410.322 +/- 0.045 0.037 J 0.022

Data Package ID: GSS2106442-1

Page 1 of 2Thursday, July 15, 2021Date Printed:
LIMS Version:  7.020

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

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

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

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 15

Duplicate Sample Results (DER)

Prep SOP: PAI 739 Rev 13

RA226.LIB

Final Aliquot: 426 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Tetra Tech, Inc.
ClientProject ID: Lindsay Light - 161 E Grand Alley 

Work Order Number: 2106442

Field ID: LL-210614-F

Lab ID: 2106442-1DUP

Date Analyzed: 11-Jul-21

Date Collected: 14-Jun-21

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 19-Jun-21

Prep Batch: GS210619-1

Run ID: GS210619-1A
QCBatchID: GS210619-1-1

Result Units: pCi/g
File Name: 210805d02A

Prep Basis: As Received
Moisture(%): 11.293

ALS -- Fort Collins

Analyte DER 
Lim

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

DER

Ra-226 0.492 2.1313982-63-3 J0.566 +/- 0.0700.518 +/- 0.067 0.053 J 0.053

Data Package ID: GSS2106442-1

Page 2 of 2Thursday, July 15, 2021Date Printed:
LIMS Version:  7.020

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

TI - Nuclide identification is tentative. 

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

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

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

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 15
Sample Results

Prep SOP: PAI 739 Rev 13

NATURAL(SUB

Final Aliquot: 426 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Tetra Tech, Inc.
ClientProject ID: Lindsay Light - 161 E Grand Alley 

Work Order Number: 2106442

Field ID: LL-210614-F

Lab ID: 2106442-1

Date Analyzed: 10-Jul-21

Date Collected: 14-Jun-21

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 19-Jun-21

Prep Batch: GS210619-1

Run ID: GS210619-1A
QCBatchID: GS210619-1-1

Result Units: pCi/g
File Name: 210796d01

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): 11.293

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ac-228 J0.120.95 +/- 0.1314331-83-0 1 NA

Bi-212 J0.301.02 +/- 0.2414913-49-6 1 NA

Bi-214 J0.0820.507 +/- 0.07814733-03-0 1 NA

K-40 J0.616.75 +/- 0.9113966-00-2 2 NA

Pa-234m U,J3.01.6 +/- 1.8378783-76-7 35 NA

Pb-212 J0.050.97 +/- 0.1215092-94-1 1 NA

Pb-214 J0.0530.523 +/- 0.07015067-28-4 1 NA

Ra-228 J0.120.95 +/- 0.1315262-20-1 1 NA

Th-228 J0.120.95 +/- 0.1314274-82-9 1 NA

Th-234 J,TI0.631.36 +/- 0.4315065-10-8 2 NA

Tl-208 J0.0370.322 +/- 0.04514913-50-9 1 NA

Data Package ID: GSS2106442-1

Page 1 of 4Thursday, July 15, 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

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

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

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

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 15
Sample Results

Prep SOP: PAI 739 Rev 13

RA226.LIB

Final Aliquot: 426 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Tetra Tech, Inc.
ClientProject ID: Lindsay Light - 161 E Grand Alley 

Work Order Number: 2106442

Field ID: LL-210614-F

Lab ID: 2106442-1

Date Analyzed: 10-Jul-21

Date Collected: 14-Jun-21

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 19-Jun-21

Prep Batch: GS210619-1

Run ID: GS210619-1A
QCBatchID: GS210619-1-1

Result Units: pCi/g
File Name: 210796d01A

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): 11.293

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 J0.0530.518 +/- 0.06713982-63-3 1 NA

Data Package ID: GSS2106442-1

Page 2 of 4Thursday, July 15, 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

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

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

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

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 15

Sample Duplicate Results

Prep SOP: PAI 739 Rev 13

NATURAL(SUB

Final Aliquot: 426 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Tetra Tech, Inc.
ClientProject ID: Lindsay Light - 161 E Grand Alley 

Work Order Number: 2106442

Field ID: LL-210614-F

Lab ID: 2106442-1DUP

Date Analyzed: 11-Jul-21

Date Collected: 14-Jun-21

Sample Matrix: SOLID

Report Basis: Dry Weight
Date Prepared: 19-Jun-21

Prep Batch: GS210619-1

Run ID: GS210619-1A
QCBatchID: GS210619-1-1

Result Units: pCi/g
File Name: 210805d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): 11.293

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ac-22814331-83-0 J0.081.01 +/- 0.13 1 NA

Bi-21214913-49-6 J0.181.09 +/- 0.19 1 NA

Bi-21414733-03-0 J0.140.50 +/- 0.10 1 NA

K-4013966-00-2 J0.297.21 +/- 0.89 2 NA

Pa-234m378783-76-7 J2.82.9 +/- 1.8 35 NA

Pb-21215092-94-1 J0.041.08 +/- 0.13 1 NA

Pb-21415067-28-4 J0.0530.574 +/- 0.074 1 NA

Ra-22815262-20-1 J0.081.01 +/- 0.13 1 NA

Th-22814274-82-9 J0.081.01 +/- 0.13 1 NA

Th-23415065-10-8 J,TI0.411.31 +/- 0.30 2 NA

Tl-20814913-50-9 J0.0220.319 +/- 0.041 1 NA

Data Package ID: GSS2106442-1

Page 1 of 2Thursday, July 15, 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

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

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

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 15

Sample Duplicate Results

Prep SOP: PAI 739 Rev 13

RA226.LIB

Final Aliquot: 426 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Tetra Tech, Inc.
ClientProject ID: Lindsay Light - 161 E Grand Alley 

Work Order Number: 2106442

Field ID: LL-210614-F

Lab ID: 2106442-1DUP

Date Analyzed: 11-Jul-21

Date Collected: 14-Jun-21

Sample Matrix: SOLID

Report Basis: Dry Weight
Date Prepared: 19-Jun-21

Prep Batch: GS210619-1

Run ID: GS210619-1A
QCBatchID: GS210619-1-1

Result Units: pCi/g
File Name: 210805d02A

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): 11.293

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Ra-22613982-63-3 J0.0530.566 +/- 0.070 1 NA

Data Package ID: GSS2106442-1

Page 2 of 2Thursday, July 15, 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

TI - Nuclide identification is tentative. 

U   - Result is less than the sample specific MDC or less than the associated TPU. SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.

R - Nuclide has exceeded 8 halflives. 

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

ALS -- Fort Collins

DL - Decision Level

D - DER is greater than Control Limit of  2.13
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Gamma Spectroscopy Results
PAI 713 Rev 15
Sample Results

Prep SOP: PAI 739 Rev 13

NATURAL(SUB

Final Aliquot: 444 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Tetra Tech, Inc.
ClientProject ID: Lindsay Light - 161 E Grand Alley 

Work Order Number: 2106442

Field ID: LL-210614-W

Lab ID: 2106442-2

Date Analyzed: 10-Jul-21

Date Collected: 14-Jun-21

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 19-Jun-21

Prep Batch: GS210619-1

Run ID: GS210619-1A
QCBatchID: GS210619-1-1

Result Units: pCi/g
File Name: 210802d02

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): 8.752

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ac-228 J0.121.0 +/- 2.514331-83-0 1 NA

Bi-212 J0.521.9 +/- 2.614913-49-6 1 NA

Bi-214 J0.082.28 +/- 0.2714733-03-0 1 NA

K-40 J0.311.9 +/- 1.413966-00-2 2 NA

Pa-234m U,J2.72.4 +/- 1.7378783-76-7 35 NA

Pb-212 J0.121.7 +/- 2.515092-94-1 1 NA

Pb-214 J0.132.20 +/- 0.2715067-28-4 1 NA

Ra-228 J0.121.0 +/- 2.515262-20-1 1 NA

Th-228 J0.121.0 +/- 2.514274-82-9 1 NA

Th-234 J0.812.8 +/- 1.615065-10-8 2 NA

Tl-208 J0.046.71 +/- 0.7914913-50-9 1 NA

Data Package ID: GSS2106442-1

Page 3 of 4Thursday, July 15, 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

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

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

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

ALS -- Fort Collins

DL - Decision Level
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Gamma Spectroscopy Results
PAI 713 Rev 15
Sample Results

Prep SOP: PAI 739 Rev 13

RA226.LIB

Final Aliquot: 444 g

Library: Count Time: 1000 minutes

Lab Name:

Client Name: Tetra Tech, Inc.
ClientProject ID: Lindsay Light - 161 E Grand Alley 

Work Order Number: 2106442

Field ID: LL-210614-W

Lab ID: 2106442-2

Date Analyzed: 10-Jul-21

Date Collected: 14-Jun-21

Sample Matrix: SOLID

 Report Basis: Dry Weight
Date Prepared: 19-Jun-21

Prep Batch: GS210619-1

Run ID: GS210619-1A
QCBatchID: GS210619-1-1

Result Units: pCi/g
File Name: 210802d02A

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: As Received
Moisture(%): 8.752

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Ra-226 J0.082.24 +/- 0.2713982-63-3 1 NA

Data Package ID: GSS2106442-1

Page 4 of 4Thursday, July 15, 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

TI - Nuclide identification is tentative. 

Comments:

U   - Result is less than the sample specific MDC or less than the associated TP
U.

SQ - Spectral quality prevents accurate quantitation.

SI - Nuclide identification  and/or quantitation is tentative.Y1 - Chemical Yield is in control at 100-110%.  Quantitative Yield is assumed.

R - Nuclide has exceeded 8 halflives. 

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

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

ALS -- Fort Collins

DL - Decision Level
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RAW DATA 
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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 ‘TI’ qualifier 
on the final reports to indicate that the 75% abundance criterion was not met. 
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QUALITY ASSURANCE 
SUMMARY REPORTS 
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No NON-CONFORMANCE REPORTS or QUALITY 
ASSURANCE SUMMARY SHEETS are included in this data 

package. 
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LABORATORY BENCH SHEETS 
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STANDARDS TRACEABILITY 
DOCUMENTS 
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Section 9 
 
 

ADDITIONAL SUPPORTING 
DOCUMENTATION 

 
 

 
 
 

97 of 173



 
 

Gamma Spectroscopy 
 

Initial Calibration  
Standards Traceability 
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Gamma Spectroscopy 
 

Quality Control Data 
 

Weekly Background Calibrations 
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Gamma Spectroscopy 
 

Quality Control Data 
 

Daily Instrument Performance Checks 
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