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ALS Laborator4 Group 
ANAL YTiCI\L CHEMiSTRY & TESTiNG SERVICES 

Environmental Division 
\ <. 
\ 

November 6, 2009 

Mr. Dave Cobrain 
NMED Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Bldg 1 
Santa Fe NM 87505 

Re: ALS Workorder: 09-10-114 
Project Name: Bayo Canyon WWTP 
Project Number: None Submitted 

Dear Mr. Cobrain: 

One water and one solid sample were received from NMED Hazardous Waste Bureau on October 10,2009. 
The samples were scheduled for the following analyses: 

Metals pages 1-22 
Strontium-90 pages 1-15 
Isotopic Uranium pages 1-16 
Gross Alpha/Beta pages 1-12 
Isotopic Plutonium pages 1-16 
Isotopic Americium pages 1-17 
Gamma Spectroscopy (solid) pages 1-20 
Gamma Spectroscopy (water) pages 1-13 

The results for these analyses are contained in the enclosed report. Please note that the PCB and Dioxin 
analyses were subcontracted out to Axys Analytical Services and will be sent to you upon completion. 

Thank you for your confidence in ALS Laboratory Group. Should you have any questions, please call. Sin/# 
ALS Laboratory Group 
Lance Steere 
Senior Project Manager 

LRS/eh 
Enclosure (s): Report and CD 

ALS USA. Corp 
Part of the ALS Laborator4 Ciroup 32200225 Commerce Drive Ft. Collins, Colorado 80524 

Phone (970) 490-1511 Fax (970) 490-1522 www.alsenviro.com 
A Campbell Brothers Limited Company 11111111111111111111111111111111111 

http:www.alsenviro.com


ALS Laboratory Group -- Fe 
Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 0910114 
Client Name: NMED Hazardous Waste Bureau 

Client Project Name: Bayo Canyon WWTP 
Client Project Number: 

Client PO Number~ 60-667-55-01574 

Client Sample 
Number 

Lab Sample 
Number 

COC Number Matrix Date 
Collected 

Time 
Collected 

BC-WWTP-W1 0910114-1 WATER 07-0ct-09 14:50 

BC-WWTP-51 0910114-2 SOLID 07-0ct-09 14:35 

ALS Laboratory Group - FCPage 1 of 1 
LlMS VersIon 6.302A Date Printed: Tuesday, October 13, 2009 
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ALS Laboratory Group - Fort Collins 

CONDITION OF SAMPLE UPON RECEIPT FORM 

Client: _--:....;N::.L..LM.:::.....l.,;~~hl..L-______ Workorder No: 05 \Q 1 \ Y 

Project Manager: ___....;L!::::.L(t;-=~"""--__________ Initials: 1.(5"0 Date: ~ 


handling in addition to standard Paragon procedures? 

3. Are 

nr,p!;f'nt or other rf't'\rf',~p.n,t>ltn documents? 

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

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

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

8. Are all aqueous samples requiring preservation preserved correctly? (excluding 

9. Are all aqueous non-preserved samples pH 4-9? 

10. Is there sufficient for the reClueste:d 

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

I:>. Are all samples within holding times for the requested analyses? 

13. Were all sample containers received intact? (not broken or leaking, etc.) 
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NO 

NO 

NO 

NO 

14. Are all samples requiring no headspace (VOC, GRO, RSKfMEE, Rx CN/S, radon) 

headspace free? Size of bubble: < 
YES I NO 

15. Do perchlorate LCMS-MS samples have headspace? 

16. Were samples checked for and free from the presence of residual chlorine? 
(Applicable when PM has indicated samples are from a chlorinated water source; note if field preservation 
with sodium thiosulfate was not observed.) 

17. Were the samples shipped on ice? 

18. Were cooler temperatures measured at O.I-6.0°C? 
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Background IlRlhr reading: I 3 

IR gun used*: # #4 

Were external /.lR/hr readings::; two times background and within DOT acceptance criteria? YE I NO I NA (If no, see Fonn 008.) 
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Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTIOl..; ABOVE, EXCEPT #1 AND #16 
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ALS Laborator4 Ciroup 
ANAL'(TiCAL CHEMISTRY & TES"'ING SERVICES 

Environmental Division 
Fort Collins, Colorado 

Metals 

Case Narrative 


NMED Hazardous Waste Bureau 
8ayo Canyon WWTP 

Work Order Number: 0910114 

1. This report consists of 1 water sample and 1 solid sample. 

2. The samples were received cool and intact by ALS on 10/10109. 

3. The water sample had a pH less than 2 upon receipt. 

4. The samples were prepared for analysis based on SW-846, 3m Edition procedures. 

The water sample was decanted to avoid sediments. 

For analysis by Trace ICP, the water sample was digested following method 3005A and 
SOP 806 Rev. 13. The solid sample was digested following method 3050B and SOP 806 
Rev. 13. 

For analysis by Cold Vapor AA (CVAA), the water sample was digested following method 
7470A and SOP 812 Rev. 14. The solid sample was digested following method 7471A and 
SOP 812 Rev. 14. 

5. The samples were analyzed following SW-846, 3mEdition procedures. 

Analysis by Trace ICP followed method 6010B and SOP 834 Rev. 7. 

The relationship between intensity and concentration for each element is established 
using at least four standards, one of which is a blank solution. 

During sample analysis concentrations are computed by the software and the results are 
printed in mg/L. The instrument software does not provide a printout which gives both 
intensity and concentration. The validity of the calibration equation is tested by 
analyzing the following solutions: a blank, a low level check solution with concentrations 
near the reporting limit, an Initial Calibration Verification (ICV) standard from a 2nd source 
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standard solution with concentrations near the middle of the analytical range, a 
Continuing Calibration Verification (CCV) standard with concentrations at two times 
those in the ICV, and a readback of the highest calibration standard. 

These solutions provide verification that the calibration equations are functioning 
properly throughout the analytical range of the instrument. During sample analysis 
dilutions are made for analytes found at concentrations above the highest calibration 
standard. No results are taken from extrapolations beyond the highest standard. 

Water analysis by CVAA followed method 7470A and SOP 812 Rev. 14. Solid analysis by CVAA 
followed method 7471A and SOP 812 Rev. 14. 

The relationship between intensity and concentration is determined daily, prior to sample 
analysis. At least five standards and a blank solution are analyzed to establish the 
calibration curve. The instrument software performs a linear regression to fit the 
calibration data to a curve of the form: 

conc. =B * I + C 

where: conc. = concentration 

B = slope coefficient 
I = intensity 
C = intercept coefficient 

A printout summarizing the calibration data supplies the calibration curve and correlation 
coefficient. During sample analysis both intensity and concentration values are printed. 
Dilutions are made for concentrations above the highest calibration standard. No results 
are taken from extrapolations above the highest standard. 

6. 	 All standards and solutions are NIST traceable and were used within their recommended 
shelf life. 

7. 	 The samples were prepared and analyzed within the established hold times. 

All in house quality control procedures were followed, as described below. 

8. 	 General quality control procedures. 

• 	 A preparation (method) blank and laboratory control sample were digested and analyzed 
with the samples in each digestion batch. There were not more than 20 samples in each 
digestion batch. 

• 	 The preparation (method) blank associated with each digestion batch was below the 
reporting limit for the requested analytes. 

• 	 The laboratory control sample associated with each digestion batch was within the 
acceptance limits. This indicates complete digestions according to the method. 
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• 	 All initial and continuing calibration blanks associated with each analytical batch were 
below the practical quantitation limits for the requested analytes. 

• 	 All initial and continuing calibration verifications associated with each analytical batch 
were within the acceptance criteria for the requested analytes. This indicates a valid 
calibration and stable instrument conditions. 

• 	 The interference check samples and high standard readbacks associated with Method 
60108 were within acceptance criteria. 

9. 	 Matrix specific quality control procedures. 

Sample 0910114-2 was designated as the quality control sample for the mercury solid 
analysis. Per method requirements, matrix ac was performed for the remaining analyses. 
Since a sample from this order number was not the selected quality control (aC) sample, 
matrix specific ac results are not included in this report. 

Similarity of matrix and therefore relevance of the ac results should not be automatically 
inferred for any sample other than the native sample selected for ac. 
• 	 A matrix spike and matrix spike duplicate were digested and analyzed with the mercury 

solid batch. All acceptance criteria for accuracy were met with the following exceptions: 

Analyte Sample 10 
Mercury 0910114-2MS & MSO 

The native sample result is flagged for matrix spike failure. The mercury laboratory 
control sample indicates that the digestion and analysis were in control. 

• 	 A sample duplicate and matrix spike duplicate were digested and analyzed with the 
mercury solid batch. All acceptance criteria for preCision were met with the following 
exceptions: 

Analyte Sample 10 
Mercury 091 0114-2MSO & -20 

The native sample result is flagged for duplicate failure. 

10. Sample 0910114-2 required a dilution to bring mercury into the analytical range of the 
instrument. 
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*
~ 


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. 

EmilyKn 
Inorganics Primary Data Reviewer 
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Inorganic Data Reporting Qualifiers 

The following qualifiers are used by the laboratory when reporting results of inorganic analyses. 

• 	 Result qualifier -- A "8" is entered if the reported value was obtained from a reading that was 
less than the Practical Quantitation Limit but greater than or equal to the Instrument 
Detection Limit (IDL). If the analyte was analyzed for but not detected a "U" is entered. 

• 	 QC qualifier -- Specified entries and their meanings are as follows: 

E - The reported value is estimated because of the presence of interference. An 
explanatory note may be included in the narrative. 

M - Duplicate injection precision was not met. 

N - Spiked sample recovery not within control limits. A post spike is analyzed for alllCP 
analyses when the matrix spike and or spike duplicate fail and the native sample 
concentration is less than four times the spike added concentration. 

Z - Spiked recovery not within control limits. An explanatory note may be included in the 
narrative. 

* - Duplicate analysis (relative percent difference) not within control limits. 
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ALS Laboratory Group -- Fe 
Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 0910114 
Client Name: NMED Hazardous Waste Bureau 

Client Project Name: Bayo Canyon WWTP 
Client Project Number: 

Client PO Number: 60-667-55-01574 

Client Sample 
Number 

Lab Sample 
Number 

COC Number Matrix Date 
Collected 

Time 
Collected 

BC-WWTP-W1 0910114-1 WATER 07-0ct-09 14:50 

BC-WWTP-51 0910114-2 SOLID 07-0ct-09 14;35 

Page 1 of 1 ALS Laboratory Group -- Fe Date Printed: Thursday, November 05, 2009 
LlMS Version: 6.307A 
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ALS Laboratory Group Fort Collins 

CONDITION OF SAMPLE UPON RECEIPT FORM 

Cljent:_--..!....:N~M~f=--.>.D"-_____ WorkorderNo: 05 \Q \ pj 

Pr~ieel Manager: ___....!L:::....(l;....~___________ Initials: L® Date: IO)IQ IQ9 


L Does this prqjecl require any special handling in addition Lo standard Paragon procedures? 
.~~~~~~~~~~~~~~~r-~~~~~~ 

2 Are seals on 

1. Are 

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

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

..------------------.~----------~--~~~~+----
7 Were airbiUs I shipping documents present andlor removable? 

~~~--~~~------------------+ 
g Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) NIA 

_____._.___ . _~._._~______.~__ ..J___ .. 

~. Are all aqueous non-preserved samples pH 4-9? I NIA 

10. Is there sufficient sample for the requested analyses? 

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

12. Are all samples within holding times for the 

13. Were all containers received intact? 

14. Are all samples requiring no headspace (VOC, GRO, RSKlME}:, Rx eN/S, radon) 

headspace free? Size of bubble: 

NO 

NO 

15. Do perchlorate LCMS-MS samples 
..--..------------------------------+~~~----~----I 

16. Were samples checked for and free from the presence of residual ehlorine? 
(Applicable when PM has indicated samples are from a chlorinated water source; note if field preservation 

with sodium thiosulfate wa, not observed,) 

17 Were the samples shipped on ice? 

18. Were cooler temperatures measured at O.1-6.0eC? 

DOT 

Survey! 
",,_lance 
tnfarmatiOfI 

Cooler#: I--=--
Temperature CeC): 5 tp 

No. of custodv seals on cooler: 

Extemalf,.lRlhr reading: J6 
Background f,.lRlhr reading: 13. 

IR J!;un used": # #4 
RAD 

ONLV 

Were external IlRlllr readings,,; two limes back!!l'Ound and within DOT acceptance criteria? YE ! NO I NA (1I'no, see Form Oaft) 

NO 

NO 

NO 

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE, EXCEPT #lA],;D 1116 

• ~o.v"\"\i>\t.. ~ Z. : ~ II. ~ w~ ,?o\'1 re.ee.\ye.J ~r A.\\ ~A1) 4M.\~S'IS.. 
'11.. \\.1 r Se ~ \j \reI? """"'+:~'--. ----

IVIJ. f;?N-e.,.,... \;:'O"TI'\.f..s -m.... ~vYlr\e. ~ I _~e... .\i \\ .. .cl y..\~ d~-e.:<.. o 
.t.i!l\<je..d UJa::ky- W\?t\"':::.v:s.?c..nd~d ;5e..d~ "Y\~ ~·OS;.tm.a... lo.,,\c r= 

"\: \:,t"DW,,", sed', frJ G...·'~mmmmm--e.--'O" ___~ \00-\\ 0"",,5; • 

Ifapplicable. was the client contacted: vtj! NO (NA Contact: ?).e:,,,, 7(~/Ohe "\ .... Date/Time: L'O:.Lt...:.I:::..)~~~ 

Project Manager Signature I Date: ------------,,,~/-l.(...,4~tr-/-,',~·_l.JIl....i..../l-f\........I..(..::~_1..L.-_ 

*lR Gun If:!.: Callon. SN 29922500201·0066 °IR Gun #4: OaKton, SK :237222010 I..OO()2 

Form 201r22.)(ls (6/1/09) 
Page 1 of 8 
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Total Recoverable ICP Metals 
Method SW6010B 

Sample Results 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-W1 

Lab 10: 0910114-1 

Sample Matrix: WATER 

% Moisture: NJA 

Date Collected: 07-0ct-09 

Prep Batch: IP091102-2 

QCBatchlO: IP091102-2-3 

Run 10: IT091103-2A2 

Sample Aliquot: 50 9 
Final Volume: 50 9 
Result Units: MGJL 

Date Extracted: 02-Nov-09 Cleanup: NONE Clean OF: 1 

Analysis ReqCode: 205 ~ate Analyzed: 03-Nov-09 

Prep Method: SW3005 Rev A 
Basis: As Received 

File Name: 0911 03A. 

CASNO Target Analyte Dilution 
Factor 

Result Reporting 
Limit 

IDL Result 
Qualifier 

EPA 
Qualifier 

7440-38-2 ARSENIC 1 0.03 0.01 0.0038 

7440-39-3 BARIUM 1 0.043 0.1 0.00016 B 

7440-43-9 CADMIUM 1 0.00052 0.005 0.00052 U 

7440-47-3 CHROMIUM 1 0.0029 0.01 0.00085 B 

7439-92-1 LEAD 1 0.0037 0.003 0.0011 

7782-49-2 SELENIUM 1 0.0022 0.005 0.0022 U 

7440-22-4 SILVER 1 0.0012 0.01 0.0012 U 

Data Package 10: IT0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group -- Fe Page 1 of 2 

LlMS Version: 6.307A 
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Total ICP Metals 
Method SW6010B 

Sample Results 

Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Field ID: BC-WWTP-51 

Lab ID: 0910114-2 

Sample Matrix: SOLID Prep Batch: IP091014-1 Sample Aliquot: 1.042g 
% Moisture: 7B.1 QCBatchlD: IP091014-1-1 Final Volume: 100ml 

Date Collected: 07-0ct-D9 Run ID: IT091014-2A3 Result Units: MG/KG 
Date Extracted: 14-0ct-D9 Cleanup: NONE CleanDF: 1 

Analysis ReqCode: 205 
Date Analyzed: 14-0ct-D9 Basis: Dry Weight 

Prep Method: SW3050 Rev B File Name:091014A. 

CASNO Target Analyte Dilution Result Reporting IDL Result EPA 
Factor Limit Qualifier Qualifier 

7440-38-2 ARSENIC 1 8.7 4 1.3 

7440-39-3 BARIUM 1 270 40 0.061 

7440-43-9 CADMIUM 1 0.89 2 0.15 B 

7440-47-3 CHROMIUM 1 50 4 0.28 

7439-92-1 LEAD 1 350 1.2 0.72 

7782-49-2 SELENIUM 1 5.8 2 1.3 

7440-22-4 SILVER 1 7.3 4 0.42 

Data Package ID: lT0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - Fe Page 2 of 2 

LlMS version: 6.307A 
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Total MERCURY 
Method SW7470 


Sample Results 


Lab Name: ALS Laboratory Group -- FC 

Client Name: NMED Hazardous Waste Bureau 
Client Project 10: Bayo Canyon WWTP 

Work Order Number: 0910114 Final Volume: 20 9 
Reporting Basis: As Received Matrix: WATER 

Result Units: MG/L 

Client Sample 10 Lab 10 
Date 

Collected 
Date 

Prepared 
Date 

Analyzed 
Percent 
Moisture 

Dilution 
Factor Result 

Reporting 
Limit 

IDL 
Flag 

Sample 
Aliquot 

BC-WWTP-W1 0910114-1 101712009 10/16/2009 1011612009 N/A 1 0.0000089 0.0002 0.0000089 U 20g 

Comments: 

1. ND or U = Not Detected at or above the client requested detection limit. 

Data Package 10: HG0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group -. FC Page 2 of 2 

LIMS Version: 6.307A 
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Total MERCURY 
Method SW7 471 

Sample Results 

Lab Name: ALS Laboratory Group •• FC 
Client Name: NMED Hazardous Waste Bureau 

Client Project 10: Bayo Canyon WWTP 

Work. Order Number: 0910114 Final Volume: 100 g 

Reporting Basis: Dry Weight Matrix: SOLID 
Result Units: MG/KG 

Client Sample 10 Lab 10 
Date 

Collected 
Date 

Prepared 
Date 

Analyzed 
Percent 
Moisture 

Dilution 
Factor Result 

Reporting 
Limit 

IDL 
Flag 

Sample 
Aliquot 

BC-WWTP-51 0910114-2 10/7/2009 10/14/2009 10/15/2009 76,05 2 2,6 028 0,012 N- 0,602g 

Comments: 

1, NO or U =Not Detected at or above the client requested detection limit, 

Data Package 10: HG0910114·1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group •• FC Page 1 of 2 

lIMS Version: 6,3Q7A 

13 



ICP Metals 
Method SW6010B 

Method Blank 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Lab ID: F091017-1MB 
Sample Matrix: WATER 

% Moisture: N/A 
Prep Batch: IP091102-2 

QCBatchlD: IP091102-2-3 
Sample Aliquot: 

Final Volume: 
50 g 
50g 

Date Collected: N/A Run ID: IT091103-2A2 ResuH Units: MG/L 
Date Extracted: 02-Nov-09 Cleanup: NONE Clean DF: 1 
Date Analyzed: 03-Nov-09 Basis: N/A 

File Name: 091103A. 

CASNO Target Analyte OF Result Reporting 
Limit 

IOL Result 
Qualifier 

EPA 
Qualifier 

7440-38-2 ARSENIC 1 0.0038 0.01 0.0038 U 

7440-39-3 BARIUM 1 -0.00045 0.1 0.00016 B 

7440-43-9 CADMIUM 1 0.00052 0.005 0.00052 U 

7440-47-3 CHROMIUM 1 0.00085 0.01 0.00085 U 

7439-92-1 LEAD 1 0.0011 0.003 0.0011 U 

7782-49-2 SELENIUM 1 0.0022 0.005 0.0022 U 

7440-22-4 SILVER 1 0.0012 0.01 0.0012 U 

Data Package ID: IT0910114·1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group -- FC Page 2 of 2 
LlMS Version: 6.307A 
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ICP Metals 
Method SW6010B 

Method Blank 

Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: IP091014-1 MB 
Sample Matrix: SOIL 

% Moisture: N/A 
Prep Batch: IP091 014·1 
QCBatchID: IP091014-1-1 

Sample Aliquot: 

Final Volume: 
1 9 

100ml 
Date Collected: N/A Run 10: IT091014-2A3 Result Units: MG/KG 
Date Extracted: 14-0ct-09 Cleanup: NONE Clean OF: 1 
Date Analyzed: 14-0ct-D9 Basis:N/A 

File Name: 091014A. 

CASNO Target Analyte OF Result Reporting 
Limit 

IOL Result 
Qualifier 

EPA 
Qualifier 

7440-38-2 ARSENIC 1 0.34 1 0.34 U 

7440-39-3 BARIUM 1 0.046 10 0.015 B 

7440-43-9 CADMIUM 1 0.038 0.5 0.038 U 

7440-47-3 CHROMIUM 1 0.23 1 0.071 B 

7439-92-1 LEAD 1 0.18 0.3 0.18 U 

7782-49-2 SELENIUM 1 0.32 0.5 0.32 U 

7440-22-4 SILVER 1 0.1 1 0.1 U 

Data Package 10: IT0910114·1 

Date Printed: Thursday, November OS, 2009 ALS Laboratory Group -- FC Page 1 of 2 

lIMS Version: 6.307A 
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ICP Metals 
Method SW6010B 

Laboratory Control Sample 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Lab ID: F091017-1LCS 
Sample Matrix: WATER 

% Moisture: NlA 
Prep Batch: IP091102-2 
QCBatchlD: IP091102-2-3 

Sample Aliquot: 
Final Volume: 

50 g 
50g 

Date Collected: N/A Run ID: IT0911 03-2A2 Result Units: MG/L 
Date Extracted: 11/0212009 Cleanup: NONE Clean OF: 1 
Date Analyzed: 11/03/2009 Basis:N/A 

Prep Method: SW3005A File Name:091103A. 

CASNO Target Analyte Spike 
Added 

LCS 
Result 

Reporting 
Umit 

Result 
Qualifier 

LCS% 
Ree. 

Control 
Umits 

7440-38-2 ARSENIC 2 1.92 om 96 80 -120% 

7440-39-3 BARIUM 2 1.96 0.1 98 80 120% 

7440-43-9 CADMIUM 0,05 0.0502 0,005 100 80 -120% 

7440-47-3 CHROMIUM 0.2 0.187 0,01 93 80-120% 

7439-92-1 LEAD 0,5 0.48 0.003 96 80-120% 

7782-49-2 SELENIUM 2 2 0,005 100 80-120% 

7440-22-4 SILVER 0,1 0.096 0.01 96 80 -120% 

Data Package 10: IT0910114-1 

Date Printed: Thursday. November 05, 2009 ALS Laboratory Group -- Fe Page 1 of 2 
LlMS Version: 6,307A 
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ICP Metals 
Method SW6010 

Laboratory Control Sample 

Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: IP091014·1LCS 
Sample Matrix: SOIL 

% Moisture: N/A 
Prep Batch: IP091014-1 
QCBatchlO: IP091014-1-1 

Sample Aliquot: 
Final Volume: 

1 9 
100ml 

Date Col/ected: N/A Run 10: IT091014-2A3 Result Units: MG/KG 
Date Extracted: 10/14/2009 Cleanup: NONE Clean OF: 1 
Date Analyzed: 10/1412009 Basis:N/A 

Prep Method: SW3050B Fi~Name:091014A. 

CASNO Target Analyte Spike 
Added 

LCS 
Result 

Reporting 
Limit 

Result 
Qualifier 

LCS% 
Rec. 

Control 
Limits 

7440-38-2 ARSENIC 200 187 1 93 80 -120% 

7440-39-3 BARIUM 200 189 10 94 80 120% 

7440-43-9 CADMIUM 5 4.95 0.5 99 80-120% 

7440-47-3 CHROMIUM 20 19.1 1 96 80 -120% 

7439-92-1 LEAD 50 47.8 0.3 96 80-120% 

7782-49-2 SELENIUM 200 186 0.5 93 80-120% 

7440-22-4 SILVER 10 9.37 1 94 80 -120% 

Data Package 10: IT0910114·1 

Date Printed: Thursday, November 05,2009 ALS Laboratory Group - Fe Page 2 of 2 
LlMS Version: 6.307A 
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Mercury 
Method SW7470A 

Method Blank 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 


ClientProject 10: Bayo Canyon WWTP 


Lab 10: HG091016-1MB 
Sample Matrix: WATER 

% Moisture: N/A 
Prep Batch: HG091016-1 

QCBatchlD: HG091 016-1-1 
Sample Aliquot: 

Final Volume: 
20 9 
20g 

Date Collected: N/A Run 10: HG091016-2A3 Result Units: MG/L 
Date Extracted: 16-0ct-09 Cleanup: NONE Clean OF: 1 
Date Analyzed: 16-0ct-09 Basis:N/A 

File Name: 09101602 

CASNO Target Analyte OF Result Reporting IOL Result EPA 
Umit Qualifier Qualifier 

7439-97-6 MER.CUR.Y 1 -0.0000092 0.0002 0.0000089 B 

Data Package ID: HG0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group -- Fe Page2of2 
L1MS Version: 6.307A 
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Mercury 
Method SW7471A 

Method Blank 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Lab ID: HG091015-1MB 
Sample Matrix: SOLID 

0/0 Moisture: N/A 
Prep Batch: HG091015-1 

QCBatchlD: HG091 015-1-2 

Sample Aliquot: 

Final Volume: 

0.6g 

100g 
Date Collected: N/A Run ID: HG091 015-2A3 Result Units: MG/KG 
Date Extracted: 14-0ct-09 Cleanup: NONE Clean DF: 1 
Date Analyzed: 15-0ct-09 Basis:N/A 

File Name: 09101500 

CASNO Target Analyte OF Result Reporting IOL Result EPA 
Limit Qualifier Qualifier 

7439-97-6 MERCURY 1 0.0026 0.033 0.0015 B 

Data Package ID: HG0910114-1 

Date Printed: Thursday, NoverrtJer 05, 2009 ALS Laboratory Group -- Fe Page 1 of 2 
LlMS Version: 6.307A 
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Mercury 
Method SW7470 

Laboratory Control Sample 

Lab Name: ALS Laboratory Group 0- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Lab ID: HG091016-1LCS 
Sample Matrix: WATER 

% Moisture: N/A 
Prep Batch: HG091016-1 

QCBatchID: HG091016-1-1 
Sample Aliquot: 

Final Volume: 
20 g 
20g 

Date Collected: N/A Run ID: HG091016-2A3 Result Units: MG/L 
Date Extracted: 10116/2009 Cleanup: NONE Clean DF: 1 
Date Analyzed: 10/16/2009 Basis: N/A 

Prep Method: METHOD File Name: 09101602 

CASNO Target Analyte Spike 
Added 

LCS 
Result 

Reporting 
Limit 

Result 
Qualifier 

LCS% 
Rec. 

Control 
Limits 

7439-97-6 MERCURY 0,001 0,00103 0,0002 103 80 120% 

Data Package 10: HG0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - Fe Page 2 of 2 
LlMS Version: 6,3Q7A 
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Mercury 
Method SW7471A 

Laboratory Control Sample 

lab Name: ALS laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 


ClientProject 10: Bayo Canyon WWTP 


Lab 10: HG09101S-1 LCS 
Sample Matrix: SOLID 

% Moisture: N/A 
Prep Batch: HG091015-1 
QCBatchlO: HG091015-1-2 

Sample Aliquot: 
Final Volume: 

0,6g 
100g 

Date Collected: N/A Run 10: HG091015-2A3 Result Units: MG/KG 
Date Extracted: 10/14/2009 Cleanup: NONE Clean OF: 1 
Date Analyzed: 10l1S/2009 Basis:N/A 

Prep Method: METHOD File Name: 09101S00 

CASNO Target Analyte Spike 
Added 

LCS 
Result 

Reporting 
Umit 

Result 
Qualifier 

LCS% 
Rae. 

Control 
Limits 

7439-97-6 MERCURY 0,167 0,17 0,0333 102 80 120% 

Data Package 10: HG0910114-1 

Date Printed: Thursday, November OS, 2009 ALS Laboratory Group -- Fe Page 1 of 2 
LlMS Version: 6,307A 
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ALS Laboratol"4 Group 
ANAL YT'CAL CHEMiSTRY & TESTiNG SERVICES 

Environmental Division 
Fort Collins, Colorado 

Gamma Spectroscopy 
Case Narrative 

NMED Hazardous Waste Bureau 
8ayo Canyon WWTP 

Work Order Number: 0910114 

1. 	 This report consists of analytical results for one solid sample received by ALS on 10/10/2009. 

2. 	 This sample was prepared according to procedure SOP739R9. 

3. 	 The sample was analyzed for the presence of gamma emitting radio nuclides according to 
procedure SOP713R10. The analysis was completed on 11/0212009. 

4. 	 The analysis results for this sample are reported on a "Dry Weight" basis in units of pO/gram. 

5. 	 Sample volume was insufficient to allow preparation of a duplicate. A duplicate analysis of 
sample 0910114-2 was performed in lieu of a prepared duplicate. 

6. 	 Duplicate analysis results above the DER warning limit of 1.42 have been flagged as "W' for 
Warning. 

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 than the associated calibration standard 
density. Cases that exceed the limit of +/-15% of the density ofthe 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 workorder. 
If requested ALS can perform a transmission spike in order to estimate a magnitude of this bias. 
The results are reported without further qualification. 

1 



9. 	 ALS has found there to be a significant low bias to 214Pb and 214Si results when using a mixed 
nuclide gamma source for efficiency calibrations. The magnitude of this bias has been 
determined to be approximately 32% for 214Si, and 23% for 214Pb. Therefore, any reported results 
for 214Pb and 214Si are flagged with a "J" qualifier, indicating the activity values to be an estimated 
value. Results are reported without further qualification. 

1O. In cases where 109Cd is identified at a level greater than the MDC, an "SI" flag is assigned 
denoting spectral interference. This interference occurs with the K~ x-rays of Pb, which occur at 
an energy of 87 keV. 

11. 	The requested detection limit of 0.05 pCi/gram for 137 Cs was not met for samples 0910114-2, 
-2DUP, and the method blank. The samples were counted for the maximum count time of 1000 
minutes. The results have been flagged with an "M" qualifier on the final reports. The results are 
submitted without further qualification. 

12. There are cases where the magnitude of negative activity is greater than the 20- TPU. Under 
typical conditions, where background data is normally distributed and analyzed by paired 
observations, this event is likely to occur at least 2.5% of the time. Review of the data does not 
indicate a problem with the instrument or reporting systems and results are reported without 
further qualification. 

13. No further problems were encountered with either the client sample 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. 

/I/~r
Dat~ 

IIloslar 
Date 
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ALS Laboratory Group -- Fe 
Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 0910114 
Client Name: NMED Hazardous Waste Bureau 

Client Project Name: Bayo Canyon WWTP 
Client Project Number: 

Client PO Number: 60-667-55-01574 

Client Sample 
Number 

Lab Sample 
Number 

CDC Number Matrix Date 
Collected 

Time 
Collected 

BC-WWTP-W1 0910114-1 WATER 07-0ct-09 14:50 

BC-WWTP-51 0910114-2 SOLID 07-0ct-09 14:35 

Page 1 of 1 ALS Laboratory Group -- Fe Date Printed: Thursday, November 05, 2009 
LIMS Version: 6.307A 
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ALS Laboratory Group Fort Collins 

CONDITION OF SAMPLE UPON RECEIPT FORM 

Client:_-..!...:NltL.l...M~f:-......JD~_____ Workorder No: 05 \Q t \Y 

PrQiect Manager: ___...b=-(t;~ Initials: l..(fO Date: ~ 
........__________ 


L Does this prqject require any special bandling in addition to standard Paragon procedures? ' YES i (NQ)
1 .~......~.~--.~~. ...--... ..------------;----r__==:rl~"'-""""_l 
2. Are custody seals on shipping containers intact? i NONE! ~ i NO: 

3. A;eC~;odYseals on sample containers intact? ...--... I NONE: d%tL- N~ 
4. Is there a COC (Chain-of-Custody) present or other representative documents? I Jr1'lt\. NO 

5 Are the COC and bottle labels compl~ legible? ~-1-~ i NO 

• -Is the COC in agreement with "'mples ,"oeived? (IDs, "''';'~;;;';-;:-;'o. of samples, no. I ~I-
of containers, matrix, requested analyses, etc.) II YES NO 

7 Were airbiUs I shipping docu~e;~~Er_esent and/or removable? . ~m IDROP OFF; &'§) l NO-
s. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) ! NtA i @! NO 
1-" ..  ~-~ _ ....m.__· __ ··_····~.· ••• _~__• ________• ___~ ••• - ••----~ ••---  •••-.-. ··-t~-···---···1-··· 

~. Are all aqueous non-preserved samples pH 4-9? I NtA I @.. NO 

~ere sufficient s~;ple for the requested analyses? !. @ i NO~ 
_ ••• ____M~. • ••---.. i ' 

II. Were all samples placed in the proper containers for the requested analyses? i ~ I NO 
~..---... -=----=---~ 
12. J'\.re all samples within holding times for the requested analyses? I ~ I NO 

~~re all sample containers received intact? (not broken or leaking, etc.) I ~! NO·
14. Are all samples requiring no headspace (VQC, GRO, RSKlMEE,Rx CN/S, radon)--~. '1' YES: NO 

headspace free? Size o~bubble: < green pea .. >~een.pea. I I~~-~---t!-----l 
15 Do perchlor~te LCMS-MS samples have headspace? (at least 1/3 of contamer requIred) !® I YES i NO 

16. Were samples checked for and free from the presence of residual chlorine? 
(Applicable when PM has indicated samples are from a chlorinated water source; note if field preservation 
with sodium thiosulfate was not observed.) 

t-------------------~-----.~~~.-..-------  l:A 

, 
I @)!1 NO 
i ! 

... ~-' 
! 

~i 
NOi 

i RAD I 
. 

ONLY NO 

17 Were the samples shipped on ice?------_....__.._-_._-._--::-- 
IS Were cooler temperatures measured at O.1-6.0QC? IR ~un used*: ~ #4 

Cooler #: I
--'-- 

Temperature COG): 5 LP 
No. of custody seals on cooler: I-- 

I~T
ISurvoy; Extemal IlRlhr reading: I ~ 
'AcceDtance 
IInformation Background IlRlhr reading: 13. 

IWere external ~Rlhr readings 5 two tImes background and within DOT acceptance criteria' ~f NO 1NA (lfno, see Fonn OOS.) 

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUEST10N ABOVl:, EXCEPT #1 AND 1116 

_~O\e. ~ ~6M..~o:! ~ ,?o\'1 v-e.(!e.\-Je.d +"or D..\\~A1) at'\A.\~s·\~. =VlZ 
Se ~~.s ~'-Y ""..-+f'"Y ~ 

\\u 6t!-V-e..,Y" --~-~---"'r\e.. *-1 ~-~ .\ir\-\-e-A-~~\:~~~~~·-~-9-%\-:-C.'-.e.-s-~------:~=-.... ~:Xe 

-1:,\ V\ljc"d .---'Wa:h-.. ~_ '\N \.t ~ ::. v So \""";''0 c\.e. sl ,~~ "'v'\ en\-- ~ ~V"\J 0.. lo., \c. ...-

0\ '0 ....0.....>'" .... sed'llIY! .... ""\ ~m_~ V,()-t\oV\A~ ._~___ . 

If applicable. was the client contacted? vt!Jt NO 1 NA Cuntact: D;I!v'\ /~~f) h e ~\ - DatelTime: LIo-'t.....:I~)____ 

Project Manager Signature IDate: .- --r--1u'(J..if-/-l-I_'""'.J..l..;o.....:ei-t1__________---s1/~J~(""i4/-· 
*IR Gun #2: Oal.on. SN 29922500201·0066 *IR Gun #4: Oakton, SN 2372220101.0002 

Form 201r22.xls (6/1/09) 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 

Method Blank Results 

Lab Name: AL.S Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Lab ID: GS091014-4MB Sample Matrix: SOLID Prep Batch: GS091014-4 Final Aliquot: 41.5 9 
Prep SOP: PAl 739 Rev 9 QCBatchlD: GS091014-4-1 Result Units: pCilg 

Library: NMED_FANP.LlB Date Collected: 14-0ct-09 Run 10: GS091014-4A File Name: 091297d09 
Date Prepared: 14-0ct-09 Count Time: 1000 minutes 

Date Analyzed: 31-0ct-09 

CASNO Target Nuclide Result +/. 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

14331-83-0 Ac-228 0.18 +/- 0.18 0.36 U 

14391-76-5 Ag-110m -0.0039 +/- 0.036 0.062 U 

14682-66-7 AI-26 -0.013 +/- 0.046 0.083 U 

14596-10-2 Am-241 0.0046 +/- 0.032 0.054 U 

13966-02-4 Be-7 0.026 +/- 0.23 0.39 U 

14913-49-6 Bi-212 0.43 +/- 0.57 0.93 U 

14733-03-0 Bi-214 0.014 +/- 0.14 0.24 U,J 

14109-32-1 Cd-109 -0.15 +/- 0.33 0.56 U 

13982-30-4 Ce-139 -0.0030 +/- 0.016 0.028 U 

14762-78-8 Ce-144 -0.074 +/- 0.11 0.19 U 

14093-03-9 Co-56 -0.017 +/- 0.068 0.12 U 

13981-50-5 Co-57 0.0072 +/- 0.0078 0.013 U 

13981-38-9 Co-58 -0.0019 +/- 0.038 0.065 U 

10198-40-0 Co-6O -0.021 +/- 0.045 0.080 U 

14392-02-0 Cr-51 -0.0072 +/- 0.21 0.35 U 

Comments: 

QualifiersIFlags: 


U • Result is less than the sample speci~c 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 MDe, greater than sample specific MDC. 


SQ - Specral quality prevents accurate quantitation. 


SI- Nuclide identification andiorquantitation is tentative. 


TI- Nuclide identification is tentative. 

R - Nuclide has exceeded 8 halflives. 

M - Requested MDC not met. 

B - Analyle concentration greater than MDC. 

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

Data Package 10: GSS0910114·1 

Abbre"ations: 


TPU Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 


BOL - Below Detection Limit 


Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 1 of3 

LlMS Version: 6.307A 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 

Method Blank Results 

Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProjecl 10: Bayo Canyon WWTP 

Lab 10: GS091014-4MB Sample Matrix: SOLID Prep Batch: G8091 014-4 Final Aliquot: 41.5 9 
Prep SOP: PAl 739 Rev 9 QCBatchID: G8091 014·4-1 Result Units: pCi/g 

Library: NMED_FANP.LlB Date Collected: 14-0ct-09 Run 10: G8091014·4A File Name: 091297d09 
Date Prepared: 14-0ct-09 Count Time: 1000 minutes 

Date Analyzed: 31-0ct-09 

CASNO Target Nuclide Result +/. 2 s TPU MDC Requested 
MDC 

Lab Qualifier 

13967-70-9 Cs-134 -0.0056 +/- 0.041 0.070 U 

10045-97-3 Cs-137 -0.0044 +/- 0.040 0.068 0.05 U,M 

14683-23-9 Eu-152 -0.23 +/- 0.22 0.40 U 

15585-10-1 Eu-154 0.032 +/- 0.22 0.38 U 

14391-16-3 Eu-155 -0.021 +/- 0.053 0.090 U 

14596-12-4 Fe-59 -0.011 +/- 0.071 0.12 U 

10043-66-0 1-131 -0.011 +/- 0.029 0.050 U 

13966-00-2 K-40 0.24 +/-1.1 1.8 U 

13966-31-9 Mn-54 -0.00095 +/- 0.038 0.066 U 

13966-32-0 Na-22 -0.012 +/- 0.039 0.070 U 

14681-63-1 Nb-94 0.028 +/- 0.045 0.075 U 

13967-76-5 Nb-95 0.014 +/- 0.036 0.061 U 

15100-28-4 Pa-234m 1.2 +/- 6.9 12 U 

15092-94-1 Pb-212 0.0096 +/- 0.080 0.13 U 

15067-28-4 Pb-214 -0.0065 +/- 0.15 0.25 U,J 

Comments: 

QualifierslFlags: 


U - Result Is less than the sample speCific MDC or less than the aSSOCiated TPU 


Y1 -Chemical Yie4d 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 QuantitatiOO. 


SI- Nuclide identification and/or Quantitation is tentati\'l3. 


11- Nuclide identification is tent.ati\'l3. 


R - Nuclide has exceeded 8 haiflives. 


M - Requested MDe not met. 


B - Analyle concentration greater than MDC. 


83 - Analyle concentration greater than MDC but less than ReQuested MDC 


Data Package ID: GSS0910114-1 

Abbre";ations: 


TPU Total Propagated Uncertainty (see PAl SOP 743) 


MDC Minimum Detectable Concentration (see PAl SOP 709) 


BDL - Below Detection Limit 


Date Printed: Thursday. November 05, 2009 ALS Laboratory Group - FC Page 2 of 3 

LlMS Version: 6.307A 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 

Method Blank Results 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Lab 10: GS091014-4MB Sample Matrix: SOLID Prep Batch: GS091014-4 Final Aliquot: 41.5 g 
Prep SOP: PAl 739 Rev 9 QCBatchID: GS091014-4-1 Result Units: pCilg 

Library: NMEDJANP.LlB Date Collected: 14-0ct-09 Run 10: GS091014-4A File Name: 091297d09 
Date Prepared: 14-0ct-09 Count Time: 1000 minutes 

Date Analyzed: 31-0ct-09 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13967-48-1 Ru-106 -0,17 +/- 0.36 0,61 U 

14683-10-4 Sb-124 0.0028 +/- 0.041 0,069 U 

14234-35-6 Sb-125 -0.0092 +/- 0.084 0,14 U 

13967-63-0 Sc-46 0.0047 +/- 0.036 0,062 U 

15623-47-9 Th-227 -0.013 +/- 0.14 0.24 U 

15065-10-8 Th-234 -0,038 +/- 0,60 0.99 U 

14913-50-9 T1-208 0,044 +/- 0,039 0.064 U 

15117-96-1 U-235 0,097 +/-0,12 0.19 U 

13982-39-3 Zn-65 0,090 +1- 0.091 0.15 U 

13967-76-2 Sr-85 0,059 +1- 0.045 0.070 U 

Comments: 

Quallfiers/Flags: 


U - Result is less than the sample specific MOC Of 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 MOC, 


SO - Speclral quality prevents accurate quantltation. 


SI- Nuclide identification andlor quantitation is tentative, 


TI - Nuclide ident~ication is tentative, 

R - Nuclide has exceeded 8 haffiives, 

M - Requested MOC not met. 

B - Analyte concentration greater than MDC, 

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

Oata Package 10: GSS0910114-1 

Abb",,,ations: 

TPU· Tolal Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Delectable Concentration (see PAl SOP 709) 

BOL - Below Detection Umit 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 3 of 3 
UMS Version: 6.307A 

9 



Gamma Spectroscopy Results 
PAl 713 Rev 10 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: GS091014-4LCS Sample Matrix: SOLID Prep Batch: GS091014-4 Final Aliquot: 100 g 
Prep SOP: PAl 739 Rev 9 QCBatchID: GS091014-4-1 Result Units: pCi/g 

Library: ANALYTICAL Date Collected: 14-0ct-09 Run 10: GS091014-4A File Name: 091306d09 
Date Prepared: 14-0ct-09 Count Time: 30 minutes 

Date Analyzed: 02-Nov-09 

CAsNO Target 
Nuclide Results +/. 2sTPU 

MDC Spike Added %Rec Control 
Limits 

Lab 
Qualifier 

14596-10-2 Am-241 1060 +/ 124 2.63 1030 103 85-115 P 

10198-40-0 Co-60 474 +/ 55.6 1.41 464 102 85-115 P 

10045-97-3 Cs-137 376 +/ 44.2 1.80 380 99.0 85-115 P,M3 

Comments: 

QualifierslFlags: Abbreviations: 

u - Result is less than the sample specific MOC or less than the associated TPU TPU - Total Propagated Uncertainty (see PAl SOP 743) 

L T - Result is less than Requested MOC. greater than sample specific MOC. MOC - Minimum Oetectable Concentration (see PAl SOP 709) 

Yl - 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. 
SI- Nuclide identification and/or quantitation is tentative. 

H - LCS Recovery above upper control limit. 
TI - Nuclide identification is tentative.

P- LCS Recovery within control limits. 
R - Nuclide has exceeded 8 halflives. 

M - The requested MOC was not met. 

M3 - The requested MOC was not met. but thereported 
acti<ity is greater than the reported MOC. 

Data Package ID: GSS0910114-1 

Date Printed: Thursday, November 05,2009 ALs Laboratory Group - FC Page 1 of 1 

LlMS Version: 6.307A 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 

Duplicate Sample Results (DER) 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-51 

Lab 10: 0910114-2DUP 

Sample Matrix: SOLID Prep Batch: GS091014-4 Final Aliquot: 41.5 g 
Prep SOP: PAl 739 Rev 9 QCBatchlD: GS091 014-4-1 Prep Basis: Dry Weight 

Date Collected: 07-0ct-09 Run 10: GS091014-4A Moisture(%): NA 
Library: NMEDJANP.LlB Date Prepared: 14-0ct-09 Count Time: 1000 minutes Result Units: pCi/g 

Date Analyzed: 02-Nov-09 Report Basis: Dry Weight File Name:091321d09 

CASNO 
Analyte 

Sample 
Result +/ 2s TPU 

Duplicate 
Result +/ 2s TPU 

DER Control 
Limit 

Lab 
Qualifiers 

14331-83-0 Ac-228 0.85 +/- 0.23 0.73 +/- 0.19 0.42 2.13 G 

14391-76-5 Ag-110m -0.024 +/- 0.041 -0.017 +/- 0.041 0.12 2.13 U,G 

14682-66-7 AI-26 -0.0041 +/- 0.047 0.011 +/- 0.049 0.22 2.13 U,G 

14596-10-2 Am-241 -0.022 +/- 0.39 0.0063 +/- 0.037 0.Q7 2.13 U,G 

13966-02-4 Be-7 0.20 +/- 0.36 0.14 +/- 0.36 0.11 2.13 U,G 

14913-49-6 Bi-212 0.79 +/- 0.50 0.74 +/- 0.56 0.06 2.13 U,G 

14733-03-0 Bi-214 0.61 +/- 0.20 0.69 +/- 0.17 0.30 2.13 G,J 

14109-32-1 Cd-109 3.3 +/-1.1 1.7 +/- 0.68 1.20 2.13 G,SI 

13982-30-4 Ce-139 -0.017 +/- 0.026 -0.011 +/- 0.021 0.16 2.13 U,G 

14762-78-8 Ce-144 0.14 +/- 0.18 0.010 +/- 0.13 0.60 2.13 U,G 

14093-03-9 Co-56 0.096 +/- 0.093 0.11 +/- 0.10 0.Q7 2.13 U,G 

13981-50-5 Co-57 0.0030 +/- 0.022 0.0037 +/- 0.016 0.03 2.13 U,G 

13981-38-9 Co-58 0.034 +/- 0.045 -0.035 +/- 0.053 1.01 2.13 U,G 

10198-40-0 Co-60 0.0098 +/- 0.047 0.018 +/- 0.049 0.12 2.13 U,G 

14392-02-0 Cr-51 0.057 +/- 0.44 -0.22 +/- 0.44 0.44 2.13 U,G 

13967-70-9 Cs-134 0.069 +/- 0.028 -0.015 +/- 0.043 1.63 2.13 U,W,G 

10045-97-3 Cs-137 0.040 +/- 0.043 -0.011 +/- 0.043 0.84 2.13 U,M,G 

Comments: 

Duplicate Qualifiers/Flags: Abbreviations: 

U - Result is less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAl SOP 743) 

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. 
DER - Duplicate Error Ratio (see PAl SOP 715) 

Y2 - Chemical Yield outside default limits. 
BDL - Below Detection Limit 

W - DER is greater than Warning Limit of 1.42 

D - DER is greater than Control Limit of 2.13 
NR - Not Reported 

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 
SQ - Spectral quality prevents accurate quantitation. 

activity is greater than the reported MDC. 

L - LCS Recovery below lower control limit. 
SI- Nuclide identification and/or quantitation is tentative. 

H - LCS Recovery above upper control limit. n -Nuclide identification is tentative. 

P - LCS, Matrix Spike Recovery within control limits. R - Nuclide has exceeded 8 halflives. 

N - Matrix Spike Recovery outside control limits G - Sample density differs by more than 15% of LCS density. 

Data Package ID: GSS0910114-1 

Date Printed: Thursday, November 05,2009 ALS Laboratory Group - FC Page 1 of 3 

LlMS Version: 6.307A 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 

Duplicate Sample Results (DER) 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field ID: BC-WWTP-51 

Lab ID: 0910114-2DUP 

Sample Matrix: SOLID Prep Batch: GS091 014-4 Final Aliquot: 41 .5 g 
Prep SOP: PAl 739 Rev 9 QCBatchID: GS091 014-4-1 Prep Basis: Dry Weight 

Date Collected: 07-0ct-09 Run ID: GS091014-4A Moisture(o/o): NA 
Library: NMED_FANP.LlB Date Prepared: 14-0ct-09 Count Time: 1000 minutes Result Units: pCilg 

Date Analyzed: 02-Nov-09 Report Basis: Dry Weight File Name: 091321d09 

CASNO 
Analyte 

Sample 
Result +/ 2s TPU 

Duplicate 
Result +/ 2sTPU 

DER Control 
Limit 

Lab 
Qualifiers 

14683-23-9 Eu-152 -0.013 +/- 0.22 -0.037 +/- 0.25 0.Q7 2.13 U,G 

15585-10-1 Eu-154 -0.081 +/- 0.23 -0.064 +/- 0.33 0.04 2.13 U,G 

14391-16-3 Eu-155 0.0013 +/- 0.11 0.10 +/- 0.088 0.71 2.13 U,G 

14596-12-4 Fe-59 0.036 +/- 0.12 0.030 +/- 0.13 0.04 2.13 U,G 

10043-66-0 1-131 0.013 +/- 0.27 -0.19 +/- 0.31 0.50 2.13 U,G 

13966-00-2 K-40 13 +/- 2.0 12 +/-1.9 0.19 2.13 G 

13966-31-9 Mn-54 0.0097 +/- 0.044 0.0038 +/- 0.045 0.09 2.13 U.G 

13966-32-0 Na-22 -0.0023 +/- 0.047 0.0025 +/- 0.048 0.Q7 2.13 U,G 

14681-63-1 Nb-94 0.013 +/- 0.045 0.026 +/- 0.048 0.20 2.13 U,G 

13967-76-5 Nb-95 0.0060 +/- 0.074 0.029 +/- 0.058 0.25 2.13 U,G 

15100-28-4 Pa-234m 13 +/- 7.1 11 +/-10 0.12 2.13 U,G 

15092-94-1 Pb-212 0.77+/-0.15 0.82 +/- 0.14 0.22 2.13 G 

15067-28-4 Pb-214 0.69 +/- 0.16 0.65 +/- 0.14 0.20 2.13 G,J 

13967-48-1 Ru-106 0.26 +/- 0.38 -0.33 +/- 0.39 1.08 2.13 U,G 

14683-10-4 Sb-124 -0.023 +/- 0.079 0.025 +/- 0.056 0.50 2.13 U,G 

14234-35-6 Sb-125 0.033 +/- 0.088 0.00099 +/- 0.088 0.26 2.13 U,G 

13967-63-0 Sc-46 0+/- 0.046 0.0010 +/- 0.047 0.02 2.13 U,G 

Comments: 

Duplicate QuallfierslFlags: Abbreviations: 

U - Result is less lIlan lIle sample specinc MDC. TPU - Total Propagated Uncertainty (see PAl SOP 743) 

Y1 - Chemical Yield is in control at 100-110%. Quantitabve yield is assumed. DER - Duplicate Error Ratio (see PAl SOP 715) 

Y2 - Chemical Yield outside default limilS. 
SOl - Below Detection Limit 

W - OER is greater lIlan Warning Umit of 1.42 

0- DER is greater lIlan Control Umit of 2.13 
NR - Not Reported 

LT - Result is less than Request MOC, greater than sample speCific MOC 

M - Requested MDC not met. 

M3 - The requested MDC was not met. but the reported 
SO - Spectral quality prevents accurate quanDtalion. 

L 

activity is greater than the reported MOC. 

LCS Recovery below lower control limit. 
SI· Nuclide identification and/or quantitation is tentative. 

H - LCS Recovery above upper control hmit. TI- Nuclide Identification is tentative. 

P - LCS, Matrix Spike Recovery within control limits. R - Nuclide has a.oeeded 8 halflives. 

N - Matrix Spike Recovery outside control limits G - Sample density differs by more than 15% of LCS density. 

Data Package ID: GSS0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 2 of3 

LIMS Version: 6.307A 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 

Duplicate Sample Results (DER) 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-51 Sample Matrix: SOLID Prep Batch: G8091 014-4 Final Aliquot: 41.5 g 

Lab 10: 0910114-2DUP 
Prep SOP: PAl 739 Rev 9 

Date Collected: 07..Qct-09 
QCBatchlO: G8091 014-4-1 

Run 10: G8091014-4A 
Prep Basis: Dry Weight 

Moisture(%): NA 
Library: NMED_FANP.LlB Date Prepared: 14..Qct-09 Count Time: 1000 minutes Result Units: pCi/g 

Date Analyzed: 02-Nov-09 Report Basis: Dry Weight File Name: 091321d09 

CASNO 
Analyte 

Sample 
Result +/. 2s TPU 

Duplicate 
Result +/. 2sTPU 

DER Control 
Limit 

Lab 
Qualifiers 

15623-47-9 Th-227 0.40 +/- 3.6 -0.097 +/- 0.21 0.14 2.13 U,G 

15065-10-8 Th-234 5.0 +/-1.5 2.6 +/- 0.61 1.49 2.13 W,G 

14913-50-9 TI-208 0.24 +/- 0.094 0.26 +/- 0.076 0.20 2.13 G 

15117-96-1 U-235 0.14 +/- 0.21 0.15 +/- 0.19 0.03 2.13 U,G 

13982-39-3 Zn-65 -0.11 +/- 0.14 -0.13 +/- 0.17 0.10 2.13 U,G 

13967-76-2 Sr-85 0.069 +/- 0.061 0.074 +/- 0.060 0.05 2.13 U,G 

Comments: 

Duplicate Quallfiers/Flags: Abbre,,;ations: 

U - Result is less than the sample specinc MDC. TPU - Total Propagated Uncertainty (see PAl SOP 743) 

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. DER - Duplicate Error Ratio (see PAl SOP 715) 
Y2 - Chemical Yield outside default limits. 

BDL - Below Detection Limit 
W - DER is greater than Warning Limit of 1.42 

D DER is greater than Control Limit of 2.13 
NR - Not Reported 

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

M - Req uested MDC not met. 

M3 - The requested MDC was not met, but the reported 
SQ - Spectral quality prevents accurale quantitation. 

acti,,;ty is greater than the reported MDC. 

L - LCS Recovery below lower control limit. 
SI- Nuclide Identification and/or quantltation is tentative. 

H LCS Recovery above upper control limit. n - Nuclide identifK:alion is tentative. 

P - LCS, Matrix Spike Recovery within control limits R - Nuclide has exceeded 8 halftives. 

N - Matrix Spike Recovery outside control limits G - Sample denSity differs by more than 15% of LCS denSity. 

Data Package ID: GSS0910114~1 

Date Printed: Thursday, November OS, 2009 ALS Laboratory Group - Fe Page 30f3 

LlMS Version: 6.307A 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 
Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Field ID: BC-WWTP-51 

Lab ID: 0910114-2 

Sample Matrix: SOLID Prep Batch: GS091014-4 Final Aliquot: 41.5 g 
Prep SOP: PAl 739 Rev 9 QCBatchlD: GS091014-4-1 Prep Basis: Dry Weight 

Date Collected: 07-0ct-09 Run ID: GS091014-4A Moisture(%): NA 
Library: NMED_FANP.LlB Date Prepared: 14-0ct-09 Count Time: 1000 minutes Result Units: pCi/g 


Analysis ReqCode: 321 Date Analyzed: 31-0ct-09 Report Basis: Dry Weight File Name: 091222d1 0 


CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

14331-83-0 Ac-228 0.85 +/- 0.23 0.40 G,TI 

14391-76-5 Ag-110m -0.024 +/- 0.041 0.071 U,G 

14682-66-7 AI-26 -0.0041 +/- 0.047 0.081 U,G 

14596-10-2 Am-241 -0.022 +/- 0.39 0.66 U,G 

13966-02-4 Be-7 0.20 +/- 0.36 0.60 U,G 

14913-49-6 Bi-212 0.79 +/- 0.50 0.78 G 

14733-03-0 Bi-214 0.61 +/- 0.20 0.31 G,J 

14109-32-1 Cd-109 3.3 +/-1.1 1.7 G,SI 

13982-30-4 Ce-139 -0.017 +/- 0.026 0.045 U,G 

14762-78-8 Ce-144 0.14 +/- 0.18 0.30 U,G 

14093-03-9 Co-56 0.096 +/- 0.093 0.15 U,G 

13981-50-5 Co-57 0.0030 +/- 0.022 0.038 U,G 

13981-38-9 Co-58 0.034 +/- 0.045 0.074 U,G 

10198-40-0 C0-60 0.0098 +/- 0.047 0.079 U,G 

14392-02-0 Cr-51 0.057 +/- 0.44 0.73 U,G 

Comments: 

QualifierslFlags: 

U - Result is 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. 

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

M - The requested MDC was not met. 

Abbre~ations: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 

BDL - Below Detection Limit 

Oata Package 10: GSS0910114-1 

SQ - Spectral quality prevents accurate quantitation. 


SI- 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, November 05, 2009 ALS Laboratory Group - FC Page 1 of 3 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 
Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-51 

lab 10: 0910114-2 

Sample Matrix: SOLID Prep Batch: GS091014-4 Final Aliquot: 41.5 9 
Prep SOP: PAl 739 Rev 9 QCBatchlD: GS091 014-4-1 Prep Basis: Dry Weight 

Date Collected: 07-Oct-09 Run 10: GS091014-4A Molsture(%): NA 

Library: NMEDJANP.L1B Date Prepared: 14-0ct-09 Count Time: 1000 minutes Result Units: pCi/g 

Analysis ReqCode: 321 Date Analyzed: 31-0ct-09 Report Basis: Dry Weight File Name:091222d10 


CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13967-70-9 Cs-134 0.069 +/- 0.028 0.061 G,TI 

10045-97-3 Cs-137 0.040 +/- 0.043 0.071 0.05 U,M,G 

14683-23-9 Eu-152 -0.013 +/- 0.22 0.38 U,G 

15585-10-1 Eu-154 -0.081 +/- 0.23 0.40 U,G 

14391-16-3 Eu-155 0.0013 +/- 0.11 0.18 U,G 

14596-12-4 Fe-59 0.036 +/- 0.12 0.20 U,G 

10043-66-0 1-131 0.013 +/- 0.27 0.45 U,G 

13966-00-2 K-40 13 +/- 2.0 1.8 G 

13966-31-9 Mn-54 0.0097 +/- 0.044 0.073 U,G 

13966-32-0 Na-22 -0.0023 +/- 0.047 0.080 U,G 

14681-63-1 Nb-94 0.013 +/- 0.045 0.D75 U,G 

13967-76-5 Nb-95 0.0060 +/- 0.074 0.12 U,G 

15100-26-4 Pa-234m 13+/-7.1 11 G,TI 

15092-94-1 Pb-212 0.77 +/-0.15 0.18 G 

15067-28-4 Pb-214 0.69 +/- 0.16 0.26 G,J 

Comments: 

QualifierslFlags; 

U Result is less than the sample speCific MDC or less than the associated TPU 

Y1 -Chemical Yield is in controt 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 MOC was not met, but the reported 
activity is greater than the reported MOC. 

M - The ",quested MOC was not mel. 

Abbre~ations: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MOC - Minimum Detectable Concentration (see PAl SOP 709) 

BOL - Below Detection Limit 

Data Package 10: GSS0910114·1 

so -Spectral quality prevents accurate quantitation. 


SI- Nuclide identificatIon andlor 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, November 05, 2009 ALS Laboratory Group - FC Page 2 of 3 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 
Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Field ID: BC-WWTP-51 Sample Matrix: SOLID Prep Batch: GS091 014-4 Final Aliquot: 41.5 g 

Lab 10: 0910114-2 
Prep SOP: PAl 739 Rev 9 

Date Collected: 07-0ct-09 
QCBatchlD: GS091014-4-1 

Run ID: GS091014-4A 

Prep Basis: Dry Weight 
Moisture(%): NA 

Library: NMED_FANP.LlB Date Prepared: 14-0ct-09 Count Time: 1000 minutes Result Units: pCifg 
Analysis ReqCode: 321 Date Analyzed: 31-0ct-09 Report Basis: Dry Weight File Name: 091222d10 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13967-48-1 Ru-106 0.26 +/- 0.38 0.63 U,G 

14683-10-4 Sb-124 -0.023 +/- 0.079 0.13 U,G 

14234-35-6 Sb-125 0.033 +/- 0.088 0.16 U,G 

13967-63-0 Sc-46 0+/- 0.046 0.078 U,G 

15623-47-9 Th-227 0.40 +/- 3.6 5.9 U,G 

15065-10-8 Th-234 5.0 +/- 1.5 2.2 G,TI 

14913-50-9 TI-208 0.24 +/- 0.094 0.15 G 

15117-96-1 U-235 0.14 +/- 0.21 0.34 U,G 

13982-39-3 Zn-65 -0.11 +/- 0.14 0.24 U,G 

13967-76-2 Sr-85 0.069 +/- 0.061 0.097 U,G 

Comments: 

Qualifiers/Flags: 

U - Resull is 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. 

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

M - The requested MDC was not met. 

Abbre"";ations: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 

BDL - Below Detection Limit 

Oata Package 10: GSS0910114-1 

SQ - Spectral quality prevents accurate quantitation. 

SI ~ Nuclide identification and/or quantitation is tentative. 

TI - Nuclide identification is tentative. 

R - Nuclide has exceeded 8 halfiives. 

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

Date Printed: Thursday, November 05,2009 ALS Laboratory Group - FC Page 30f 3 

LlMS Version: 6.307A 

16 



Gamma Spectroscopy Results 
PAl 713 Rev 10 

Sample Duplicate Results 
Lab Name: ALS Laboratory Group 00 FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-51 Sample Matrix: SOLID Prep Batch: GS091014-4 Final Aliquot: 41.5 g 

Lab 10: 0910114-2DUP 
Prep SOP: PAl 739 Rev 9 

Date Collected: 07 -Oct-09 

QCBatchlD: GS091014-4-1 

Run 10: GS091014-4A 
Prep Basis: Dry Weight 

Moisture(%): NA 
Library: NMED_FANP.LlB Date Prepared: 14-0ct-09 Count Time: 1000 minutes Result Units: pCi/g 

Date Analyzed: 02-Nov-09 Report Basis: Dry Weight File Name:091321d09 

CASNO Target Nuclide Result +1- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

14331-83-0 Ac-228 0.73 +/- 0.19 0.31 G 

14391-76-5 Ag-110m -0.017 +/- 0.041 0.071 U,G 

14682-66-7 AI-26 0.011 +/- 0.049 0.084 U,G 

14596-10-2 Am-241 0.0063 +/- 0.037 0.062 U,G 

13966-02-4 Be-7 0.14 +/- 0.36 0.60 U,G 

14913-49-6 Bi-212 0.74 +/- 0.56 0.89 U,G 

14733-03-0 Bi-214 0.69 +/- 0.17 0.25 G,J 

14109-32-1 Cd-109 1.7 +/- 0.68 1.0 G,SI 

13982-30-4 Ce-139 -0.011 +/- 0.021 0.035 U,G 

14762-78-8 Ce-144 0.010 +/- 0.13 0.22 U,G 

14093-03-9 Co-56 0.11 +/- O. 10 0.16 uG 
13981-50-5 Co-57 0.0037 +/- 0.016 0.027 U,G 

13981-38-9 Co-58 -0.035 +/- 0.053 0.092 U,G 

Comments: 

QuailfiersIFlags: 


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


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


Y2 - Olemical 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 lIlan Control Umit of 2.13 


Abbreviations: 


TPU • Total Propagated Uncertainty (see PAl SOP 743) 


MDC • Minimum Detectable Concentration (see PAl SOP 709) 

BDL· Below Detection Urni! 

Oata Package 10: GSS0910114-1 

SQ - Spectral quality prevents accurate quantitation. 


SI- Nuclide ident~ication andlor quantitation is tentative. 


TI Nuclide ident~jcation is tentative. 


R - Nuclide has exceeded 8 halflives. 


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


Date Printed: Thursday, November 05, 2009 ALS Laboratory Group -- FC Page 1 of4 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 

Sample Duplicate Results 
Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-51 
Sample Matrix: SOLID Prep Batch: GS091 014-4 Final Aliquot: 41.5 9 

Lab 10: 0910114-2DUP 
Prep SOP: PAl 739 Rev 9 

Date Collected: 07-0ct-09 
QCBatchID: GS091 014-4-1 

Run 10: GS091014-4A 
Prep Basis: Dry Weight 

Moisture(%): NA 
Library: NMED_FANP.LlB Date Prepared: 14·0ct·09 Count Time: 1000 minutes Result Units: pCi/g 

Date Analyzed: 02-Nov-09 Report Basis: Dry Weight File Name: 091321 d09 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

10198-40-0 C0-60 0.018 +/- 0.049 0.083 U,G 

14392-02-0 Cr-51 -0.22 +/- 0.44 0.75 U,G 

13967-70-9 Cs-134 -0.015 +/- 0.043 0.073 U,w,G 

10045-97-3 Cs-137 -0.011 +/- 0.043 0.074 0.05 U,M,G 

14683-23-9 Eu-152 -0.037 +/- 0.25 0.43 U,G 

15585-10-1 Eu-154 -0.064 +/- 0.33 0.58 U,G 

14391-16-3 Eu-155 0.10 +/- 0.088 0.14 U,G 

14596-12-4 Fe-59 0.030 +/- 0.13 0.21 U,G 

10043-66-0 1-131 -0.19 +/- 0.31 0.54 U,G 

13966-00-2 K-40 12 +/-1.9 1.8 G 

13966-31-9 Mn-54 0.0038 +/. 0.045 0.076 U,G 

13966-32-0 Na-22 0.0025 +/- 0.048 0.082 U,G 

14681-63-1 Nb-94 0.026 +/- 0.048 0.079 U,G 

Comments: 

QualffiersiFlags: 


U • Result is less than the sample specific MDC or less than the assOClaled TPU. 


VI • Chemical Yield is in control all00·110%. 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 acti,,;ty Is greater than the reported MDC. 


W DER Is greater than Warning Umitof 1.42 


D • DER is greater than Control Limit of 2.13 


Abbre,,;atlons: 


TPU· Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 


BDL· Below Detection limit 

Oata Package 10: GSS0910114·1 

SQ • Spectral quality prevents accurate quantitation. 


SI • Nuclide IdentiflcauOrl andlor quantitation is tentative. 


TI- Nuclide Identification Is tentative. 


R - Nuclide has exceeded 8 hallli.es. 


G - Sample density differs by more than 15% 01 LCS density. 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group _. FC Page 2 of4 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 

Sample Duplicate Results 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-51 Sample Matrix: SOLID Prep Batch: GS091014-4 Final Aliquot: 41.5 g 

Lab 10: 0910114·2DUP 
Prep SOP: PAl 739 Rev 9 

Date Collected: 07-0ct-09 
QCBatchID: GS091014-4-1 

Run 10: GS091014-4A 
Prep Basis: Dry Weight 

Moisture(%): NA 
Library: NMEDfANP.LlB Date Prepared: 14-0ct-09 Count Time: 1000 minutes Result Units: pCilg 

Date Analyzed: 02-Nov-09 Report Basis: Dry Weight File Name:091321d09 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13967-76-5 Nb-95 0.029 +/- 0.058 0.096 U,G 

15100-28-4 Pa-234m 11+/·10 16 U,G 

15092-94-1 Pb-212 0.82 +/- 0.14 0.15 G 

15067-28-4 Pb-214 0.65 +/- 0.14 0.25 G,J 

13967-48-1 Ru-106 -0.33 +/- 0.39 0.68 U,G 

14683-10-4 Sb-124 0.025 +/- 0.056 0.094 U,G 

14234-35-6 Sb-125 0.00099 +/- 0.088 0.16 U,G 

13967-63-0 Sc-46 0.0010 +/- 0.047 0.081 U,G 

15623-47-9 Th-227 -0.097 +/- 0.21 0.36 U,G 

15065-10-8 Th-234 2.6 +/- 0.61 1.0 W,G 

14913-50-9 TI-208 0.26 +/- 0.076 0.12 G 

15117-96-1 U-235 0.15 +1- 0.19 0.32 U,G 

13982-39-3 Zn-65 -0.13 +1- 0.17 0.29 U,G 

Comments: 

QualifiersiFlags: 


U - Result is less than the sample specific MOC or less than the associated TPU. 


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


Y2 - Chemical Yield outside default limits. 


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


M - The requested MDC was not met. 


M3 • The requested MDC was not met, but thereported acti,,;ty is greater than the reported MDC 


W - OER is greater than Warning limit of 1.42 


0- OER is gr13ater than Control Limit of 2.13 

Abbre,,;ations: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MOC - Minimum Detectable Concentration (see PAl SOP 70&) 

BDL - Below Detection Limit 

Data Package 10: GSS0910114-1 

SQ - Spectral quality prevents accurate quanlitation. 


SI- Nuclide identification andior quantltation is teotati",. 


TI- Nuclide identification is tentati",. 


R - Nuclide has exceeded 8 halflives. 


G· Sample density differs by more than 15% of LCS denSity. 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 

Sample Duplicate Results 
Lab Name: ALS laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-51 


Lab 10: 0910114-2DUP 


Sample Matrix: 80LlD Prep Batch: G8091014-4 Final Aliquot: 41.5 g 
Prep SOP: PAl 739 Rev 9 QCBatchIO: G8091014-4-1 Prep Basis: Dry Weight 

Date Collected: 07-0ct-D9 Run 10: GS091014-4A Moisture(%): NA 
Library: NMED_FANP.LIB Oate Prepared: 14-Oct-D9 Count Time: 1000 minutes Result Units: pCi/g 

Date Analyzed: 02-Nov-D9 Report Basis: Dry Weight File Name:091321d09 

CASNO Target Nuclide Result +/. 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13967-76-2 8r-85 0.074 +/- 0.060 0.094 U,G 

Comments: 

Qualifiers/Flags: 


U - Resu~ is less than the sample speCific MOe 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 MOC, greater than sample specific Moe. 


M - The requested Moe was not met. 


M3 - The requested Moe was not met, but thereported actility is greater than the reported MD::. 


W - OER is greater than Wam,ng Umit of 1.42 


o -OER is gre ater tha n Control Limit of 2.13 

Abbreliations: 


TPU Total Propagated Uncertainty (see PAl SOP 743) 


Moe Minimum Detectable Concentration (see PAl SOP 709) 


BOL - Below Detection Umit 


Data Package 10: GSS0910114-1 

SQ - Spectral quality prevents accurate QuantitaUon. 


SI Nuclide iden@cation andlor quantilation is tentative. 


TI Nuclide ident~ication is tentalive 


R - Nuclide has exceeded 8 halflives. 


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

Oate Printed: Thursday, November 05, 2009 ALS Laboratory Group -- FC Page 4of4 
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ALS Labaratal"4 Ciraup 
ANALYTjCAL CHEMISTRY & TESTING SERVICES 

Environmental Division 
Fort Collins, Colorado 

Gamma Spectroscopy 
Case Narrative 

NMED Hazardous Waste Bureau 

8ayo Canyon WWTP 


Work Order Number: 0910114 


1. 	 This report consists of analytical results for one water sample received by ALS on 10/10109. 

2. 	 This sample was prepared according to procedure SOP739R9. 

3. 	 The sample was analyzed for the presence of gamma emitting radionuclides according to 
procedure SOP713R10. The analysis was completed on 10/28/09. 

4. 	 The analysis results for this sample are reported in units of pCilL. The water sample was 
decanted, but not filtered prior to analysis. 

5. 	 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. 

6. 	 ALS has found there to be a significant low bias to 214Pb and 214Si results Vllhen using a mixed 
nuclide gamma source for efficiency calibrations. The magnitude of this bias has been 
determined to be approximately 32% for 214Si, and 23% for 214Pb. Therefore, any reported results 
for 214Pb and 214Si are flagged with a "J" qualifier, indicating the activity values to be an estimated 
value. Results are reported without further qualification. 

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

1 



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. 
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ALS Laboratory Group -- Fe 
Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 0910114 
Client Name: NMED Hazardous Waste Bureau 

Client Project Name: Bayo Canyon WWTP 
Client Project Number: 

Client PO Number: 60-667-55-01574 

Client Sample 
Number 

Lab Sample 
Number 

COC Number Matrix Date 
Collected 

Time 
Collected 

BC-WWTP-W1 0910114-1 WATER 07-0ct-09 14:50 
BC-WWTP-51 SOLID 07-0ct-09 14:35 

Page 1 of 1 ALS Laboratory Group -- Fe Date Printed: Thursday, November 05,2009 
LlMS Version: 6.307A 
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ALS Laboratory Group - Fort Collins 

CONDITION OF SAMPLE UPON RECEIPT FORM 

Client:_~I\J>L...L.M:::.....!..!fe--.JD~_____ Workorder No: 05 \Q \ \ Y 

Project Manager: ___-"L='(S........~__________ Initials: !..(fO Date: ~ 


L Does this project require any special bandling in addition to standard Paragon procedures? YES ! 6i~ 
2. Ar~ ~;stody~seals~on shipping containers inract? ..--.--..--..~..--.-  ~l N(>NET-~ NO 
-.-.---  ....~- ...--.---..--...~.--...---..--...---..-  ..--...--...~~-- -, ~-

3. Are Custody seals 00 sample containers intact? I NONE : ~ I NO 
.. . ... , -...·"T-~--1 

~J~ there a COC (Chain-of-Custody) presc~.'l.r °dler represent~~ive documents?..~_...... I,· ~ I. ..~~' 
5. Are the COC and bottle labels complete and legible? ~ . NO 
~...--.---.--.. ··~-~-·-----------~-"'-=--t----I 

6. Is the COC in agreement with samples received? (IDs, dates, times, no. ofsampJes, no. I! ~II NO 

of containers, matrix, requested analyses, etc.) 

7 Were airbiUs I shipping docum~nts;r~ent-a-n-d-/o-~-r-em-~v~bl~')-.~~·-----------/r>ROP-OFFr·@§5rNO-
-----------------1---1--::.----+-.--. 

8. Are all aqueous samples requiring preservation preserved correctl~'? ~~xclu~ir1g volatiles) 1 NIA J@: NO 
--  -  --'-'-_'---'< -"'---.-------------  ---'--" ---1-' - . 
Q Are all aqueous non-preserved samples pH 4-9? ! N/A i @. i NO 

----------------------------~----_r~~~----~ 
NO10_ Is there sufficient sample for the requested analyses? I-~ 

~-~------------------------------------r-~~.4_----~ 

II. Were all samples placed in the proper containers for the requested analyses? C@ .. NO_r---  . ...--------.-----~-------~---
12. Are all samples within holding times for the requested analyses? ! ~. NO 

~;e-a-ll-s~-m-p-I-e-containers receivedin';-ct-?-(-n;-brokeo or leaking, etc.) I ~lNO
14. Are all samples requiring no headspace (VQC, GRO, RSKJMEE, Rx CN/S, radon) 1@-rYESliNO 

headspace free? Size of bubble: < green pea > green P~------r-----: -+'__--j 

15. Do perchlorate LCMS-MS samples have headspace? (at least 113 of container required) __+I..:®""N""''''--.Jf _"'_'~YE~_S--Li__N_O__.. 

16 Were samples checked for and free from the presence of residual chlorine? 
(Applicable when PM has indicated samples are from a chlorinated water source; note if field preservation 
with sodium thiosulfate was not observed.) 

i 
, 
@iN/A 

I 

I i : 

NO 

1--------------  ..----------  ..------  ~----------__-L__ -i---==--+-----
17 Were the samples shipped on ice? NO 
r----~---.-----------.-- -----------,,---------,--;;-:-;:::--+---"!:=-::"-':--. 

I 

~:I 

IE Were cooler temperatures measured a1 O.1-6.0"C? IR j!un used*: ~ #4 NOI RAD 
ONLY I 

Cooler#: I 
-"-- 

Temperature (0C): 5 LP 
No. of custodv seals on cooler: I-- DOT 

EXlemal /lRlnr reading: I~Survey!' 
Acceptance 

InformaUo" Background /lRlhr reading: I 3

Were externalllRlhr readings :5 two times backltfOund and withm DOT ncceptance criteriary ~! NO 'NA (Ifno, see For11l om!.) 

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

• 	~~m1\t.. ~.z..~.~u_.l1L~ ~'f'A.. ,?o\"1 .. re.ee\ve..d +"or 't-\\ ~Al) aM\~s·lS. -VI(
S fl ~ IS vu y """""'t'c"Y' 

~~V' 'ao%\.e"s ~... :::a.M.r\e. *-\~e i\\\e.ci W"-\-"" j~~~;"-
__ ~n.'jf!.d \A..)a::te.~_..'\N \\h......::. 1.I:S ?.e.~ ,~~ VV\. ~ o..""s!a..... lo., \C ...-
_____ o~ 'q"-ow",",'&ed',lI"y),"""± ~.__~\:)()~O~s. 

If applicable, was the client contacted? vtJ! NO I NA Contact: O:.c:~..:.,_'_l'\'-d-/~~·I"",O::...!.h~e'-"..!,..cc--'----- DatelTime: '-'0-'6_'-=-)__-'l.... 	 ____ 

Project Manager Signature I Date: --------------71/~(-?dl'ft_'_:r_~f...(Lt;f-lI-\.,.-'{'-Ii.;.-1_11...-_ 

*IR Gun If2. Oakton, SN 29922500201-0066 om Gun #4 Oakton, SN ~3n220101-0002 

Form 201 r22.xls (611109) 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 

Method Blank Results 

Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProjeCl 10: Bayo Canjal WWTP 

Lab 10: GS091020-1EMB Sample Matrix: WATER Prep Batch: GS09102O-1 Final Aliquot: 982 ml 
Prep SOP: PAl 739 Rev 9 QCBatchID: GS091 020·1·4 Result Units: pCifi 

Library: NMED_FANP.LlB Date Collected: 21·0ct-09 Run 10: GS091 02O-1A File Name:091232d09C 
Date Prepared: 21·0ct-09 Count Time: 1000 minutes 

Date Analyzed: 25·0ct-09 

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested 
MDC 

Lab Qualifier 

14331-83-0 Ac·228 17 +/- 12 19 U 

14391-76-5 Ag-110m -0.16 +/- 2.6 4.5 U 

14682-66-7 AI-26 -0.74 +/- 3.9 6.8 U 

14596-10-2 Am-241 -2.1 +/- 5.8 9.7 U 

13966-02-4 Be-7 2.3 +/-19 32 U 

1491349-6 BI-212 25 +/·42 69 U 

14733-03-0 Bi-214 11 +/-6.2 9.5 J,TI 

14109-32-1 Cd·109 -16 +/- 27 45 U 

13982-30-4 Ce-139 -0.77 +/- 1.4 2.4 U 

14762-78-8 Ce-144 -4.1 +/- 9.5 16 U 

14093-03-9 Co-56 0.97 +/- 5.0 8.6 U 

13981-50-5 Co-57 0.59 +/- 0.66 1.1 U 

13981-38-9 Co-58 -0.67 +/- 2.9 5.0 U 

10198-40-0 C0-60 -1.0 +1- 3.5 6.1 U 

14392-02-0 Cr-51 1.7 +1-17 29 U 

Comments: 

QualifiersJFlags: 


U • Result is less than the sample specific MDC or less than the associated TPU 


Y1· Chemical Yield is in control at 100·110%. Quantitatil.<) Yield is assumed. 


Y2 • Chemical Yield outside default limits. 


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


SQ· Speclral quality prevents accurate quantitation. 


SI· Nuclide identification and/or quantitation is tentatil.<). 


TI· Nuclide identification is tentative. 


R· Nuclide has exceeded 8 halflil.<)s. 


M • Requested MDC not met. 


8 • Analyte concenlration greater than MDC. 


83 • Analyle concentration greater than MDC but less than Reques!ed MDC. 


Data Package ID: GSW0910114-1 

Abbreviations: 


TPU· Total Propagated Uncertainty (see PAl SOP 743) 


MDC· Minimum Detectable Concentration (see PAl SOP 709) 


BDL· Below Detection limit 


Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 1 of3 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 

Method Blank Results 

lab Name: AlS laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

lab ID: GS091020-1EMB Sample Matrix: WATER Prep Batch: GS091 020-1 Final Aliquot: 982 ml 
Prep SOP: PAl 739 Rev 9 QCBatchID: GS091020-1-4 Result Units: pCifl 

library: NMEDJANP.LlB Date Collected: 21-0ct-09 Run 10: GS091020-1A File Name:091232d09C 
Date Prepared: 21-0ct-09 Count Time: 1000 minutes 

Date Analyzed: 25-0ct-09 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13967-70-9 Cs-134 1.2 +/- 2.8 4.7 U 

10045-97-3 Cs-137 -0.44 +/- 2.9 5.0 5 U 

14683-23·9 Eu-152 -2.1 +/- 16 28 U 

15585-10-1 Eu-154 -23 +/- 17 31 U 

14391-16-3 Eu-155 1.5 +/- 4.6 7.6 U 

14596-12-4 Fe-59 -5.2 +/- 8.3 15 U 

10043-66-0 1-131 -0.26 +/- 2.4 4.1 U 

13966-00-2 K-40 12 +/- 79 130 U 

13966-31-9 Mn-54 0.80 +/- 2.8 4.7 U 

13966-32-0 Na-22 0.39 +/- 3.3 5.6 U 

14681-63-1 Nb-94 0.63 +/- 3.1 5.2 U 

13967-76-5 Nb-95 1.5 +/- 2.7 4.5 U 

15100-28-4 Pa-234m 200 +/- 510 850 U 

15092-94-1 Pb-212 -0.20 +/- 7.2 12 U 

15067-28-4 Pb-214 4.6 +/- 5.4 8.9 U,J 

Comments: 

QualifierslFlags: 


U • Result is less than the sample specif,c MDC or less than the associated TPU 


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


Y2 - Chemical Yield oulside default limils. 


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


SQ - Spectral quality prevenls accurale quantitation. 


SI- Nuclide identification and/or quantitation is tentative. 


TI- Nuclide identification is tentative. 


R • Nuclide has exceeded 8 haijlives. 


M - Requested MDC not met. 


B - Analyte concentration greater than MDC. 


B3· Ana lyle concentration greater than MDC but less than Requested MDC. 


Oata Package 10: GSW0910114-1 

Abbreviations: 


lPU - Total Propagated uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 


BDL - Below Detection Limit 


Date Printed: Thursday, NO\Iember 05, 2009 ALS Laboratory Group - FC Page 2 of3 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 

Method Blank Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: GS091020-1EMB Sample Matrix: WATER Prep Batch: GS091020-1 Final Aliquot: 982 ml 
Prep SOP: PAl 739 Rev 9 QCBatchID: GS091020-1-4 Result Units: pClfl 

Library: NMED_FANP.LlB Date Collected: 21-0ct-09 Run 10: GS091020-1A File Name:091232d09C 
Date Prepared: 21-0ct-09 Count Time: 1000 minutes 

Date Analyzed: 25-0ct-09 

CASNO Target Nuclide Result +/. 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13967-48-1 Ru-l06 16 +/- 26 43 U 

14683-10-4 Sb-124 -0.25 +/- 2.8 4.7 U 

14234-35-6 Sb-125 2.2 +/- 6.2 12 U 

13967-63-0 Sc-46 0.41 +/- 2.6 4.5 U 

15623-47-9 Th-227 3.3 +/-12 20 U 

15065-10-8 Th-234 -24 +f- 48 80 U 

14913-50-9 TI-208 4.0 +/- 3.0 4.7 U 

15117-96-1 U-235 6.4 +/- 17 37 U 

13982-39-3 Zn-65 6.6 +/- 6.8 11 U 

13967-76-2 Sr-85 5.1 +/- 3.1 4.6 TI 

Comments: 

Quallfiers/Flags: 


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


Y1 -Chemical Y,eld is in control at 100-110%. Quantitati~ Yield is assumed. 


Y2 - Chemical Yield outside defauillimits. 


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


SQ - Spectral quality prevents accurale quantitation. 


S1- Nuclide identification and/or quantitation is tentati~. 


TI- Nuclide identification lS tentative. 


R - Nuclide has exceeded 8 halfti~s. 


M - Requested MDC not met. 


B - Analyle concentration greater than MDC. 


B3 • Analyle concentration greater than MDC but less than Hequested MDC. 


Data Package 10: GSW0910114-1 

Abbreviations: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 


BDL - Below Delection Limit 


Date Printed: Thursday. November 05, 2009 ALS Laboratory Group - FC Page 30f 3 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: GS091020-1lCS Sample Matrix: WATER Prep Batch: G809102O-1 Final Aliquot: 1000 ml 
Prep SOP: PAl 739 Rev 9 QCBatchIO: G8091 020-1-4 Result Units: pCill 

Library: ANALYTICAL Date Collected: 21-0ct-09 Run 10: GS091020-1A File Name:091773d02 
Date Prepared: 21-0ct-09 Count Time: 30 minutes 

Date Analyzed: 28-0ct-09 

CAsNO Target 
Nuclide Results +/. 2sTPU 

MOC Spike Added %Rec Control 
Limits 

Lab 
Qualifier 

14596-10-2 Am-241 97000 +/ 11500 1830 102000 95.5 85-115 P 

10198-40-0 Co-60 50800 +/ 5970 215 51500 98.7 85 -115 P 

10045-97-3 Cs-137 38800 +/ 4560 271 37300 104 85 -115 P,M3 

Comments: 

QualffierslFlags: Abbre"ations: 

U - Result is less than the sample specific MOC or less than the associated 1PU 1PU - Total Propagated Uncertainty {see PAl SOP 743) 

LT - Result is less than Requested MOC, greater than sample specific MDC, MOC - Minimum Detectable Concentration {see PAl SOP 709) 

Y1 - Chemical Yield is in central at 100·110%, Quantitative Yield is assumed, 

Y2 - Chemical Yield outside default limits, 
SQ - Spectral quality prevents accurate quantitation. 

L - LCS Recovery below lower cantrollimiL 
SI- Nuclide identification andlor quantitation is tentative. 

H - LCS Recovery above upper control limit 
TI - Nuclide identification is tentative. 

P - LCS Recovery within control limits. 
R - Nuclide has exceeded 8 halflives. M - The requested MOC was not met 

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

Data Package 10: GSW0910114-1 

Date Printed: Thursday, November 05, 2009 ALs Laboratory Group - FC Page 1 of 1 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 
Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-W1 
Sample Matrix: WATER Prep Batch: GS091 020-1 Final Aliquot: 1000 ml 

Lab 10: 0910114-1 
Prep SOP: PAl 739 Rev 9 

Date Collected: 07 -Oct-09 
QCBatchID: GS091020-1-4 

Run 10: GS09102O-1A 
Prep Basis: Unfiltered 

Moisture(o/o): NA 
Library: NMED_FANP.LlB Date Prepared: 21-0ct-09 Count Time: 1000 minutes Result Units: pCill 

Analysis ReqCode: 321 Date Analyzed: 25-0ct-09 Report Basis: Unfiltered File Name:091591d08 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

14331-83-0 Ac-228 9.2 +/- 12 27 U 

14391-76-5 Ag-110m 1.9 +/- 2.6 4.2 U 

14682-66-7 Al-26 -0.29 +/- 3.0 5.2 U 

14596-10-2 Am-241 4.6 +/- 3.6 5.8 U 

13966-02-4 Be-7 1.7 +/- 23 39 U 

14913-49-6 Bi-212 35 +/- 37 61 U 

14733-03-0 Bi-214 4.6 +/- 5.1 8A U,J 

14109-32-1 Cd-109 1A+/-31 51 U 

13982-30-4 Ce-139 -OA1 +/- 1.7 2.9 U 

14762-78-8 Ce-144 6.8 +/-11 18 U 

14093-03-9 C0-56 1.2 +/- 4.7 8.0 U 

113981-50-5 Co-57 -0.17 +/- 1.5 2.5 U 

13981-38-9 Co-58 -0.82 +/- 2.8 4.8 U 

10198-40-0 Co-6O -0.72 +/- 3.0 5.2 U 

14392-02-0 Cr-51 7A +/- 26 43 U 

Comments: 

QualifiellllFlags: 

U • Result is less than the sample specific MOC or less than the associated TPU 

Y1 • Chemical Yield is in control at 100·11 0%. Quantitati", Yield is assumed. 

Y2 • Chemical Yield outside default limits. 

LT· Result is less than Requested MOC, greater than sample specific MOC. 

M3 • The requested MOC was not met. but the reported 
activity is greater than the reported MOC. 

M • The requested MOC was not met. 

Abbreviations: 


TPU· Total Propagated Uncertainty (see PAl SOP 743) 


MOC - Minimum Detectable Concentration (see PAl SOP 709) 


BOL· Below Detection Umi! 


Oata Package 10: GSW0910114-1 

SQ· Spectral quality pra",nts accurate quantitation. 

SI • Nuclide identification and/or quantitation is tentative. 

TI Nuclide identification is tentati",. 

R· Nuclide has exceeded 8 halflives. 

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

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 1 of 3 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 
Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-W1 
Sample Matrix: WATER Prep Batch: GS091020-1 Final Aliquot: 1000 ml 

Lab 10: 0910114-1 
Prep SOP: PAl 739 Rev 9 

Date Collected: 07-0ct-09 
QCBatchIO: GS091020-1-4 

Run ID:GS091020-1A 

Prep Basis: Unfiltered 
Moisture(%): NA 

Library: NMED_FANP.LlB Date Prepared: 21-0ct-09 Count Time: 1000 minutes Result Units: pCill 
Analysis ReqCode: 321 Date Analyzed: 25-0ct-09 Report Basis: Unfiltered File Name: 091591d08 

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested 
MOC 

Lab Qualifier 

13967-70-9 Cs-134 -2.2 +/- 2.5 4.3 U 

10045-97-3 Cs-137 0.24 +f- 2.7 4.5 5 U 

14683-23-9 Eu-152 4.1 +f- 13 22 U 

15585-10-1 Eu-154 -11 +f-14 25 U 

14391-16-3 Eu-155 -1.8 +f- 5.7 9.6 U 

14596-12-4 Fe-59 12 +f- 7.2 11 TI 

10043-66-0 1-131 -3.6 +/- 10 17 U 

13966-00-2 K-40 19 +f- 67 110 U 

13966-31-9 Mn-54 -2.2 +/- 2.6 4.5 U 

13968-32-0 Na-22 -0.22 +f- 2.8 4.8 U 

14681-63-1 Nb-94 -0.088 +/- 2.6 4.4 U 

13967-76-5 Nb-95 -1.8 +f- 2.7 4.7 U 

15100-28-4 Pa-234m 530 +/-470 750 U 

15092-94-1 Pb-212 -2.2 +f- 7.4 12 U 

15067-28-4 Pb-214 -3.7 +f- 11 18 U.J 

Comments: 

QualifierslFlags: 

U - Result is less than the sample specific MDC or less than the associated 1"PU 

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. 

M3 - The requested MDC was not met. but the reported 
acU>ity is greater than the reported MDC. 

M - The requested MDC was not met. 

Abbreviations: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 7(9) 


BDL - Below Detection Limit 


Data Package 10: GSW0910114-1 

SQ - Spectral quality prevents accurate quantitation. 

SI - Nuclide identification and/or quantilation is tentative. 

TI - Nuclide identification is tentative. 

R - Nuclide has exceeded !l halflives. 

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

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page20f 3 
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Gamma Spectroscopy Results 
PAl 713 Rev 10 
Sample Results 

Lab Name: AlS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-W1 

lab 10: 0910114-1 

Sample Matrix: WATER Prep Batch: GS091020-1 Final Aliquot: 1000 ml 
Prep SOP: PAl 739 Rev 9 QCBatchIO: GS091 020-1-4 Prep Basis: Unfiltered 

Date Collected: 07 -Oct-09 Run 10: GS091 020-1A Moisture(%): NA 
library: NMEDJANP.LlB Date Prepared: 21-0ct-09 Count Time: 1000 minutes Result Units: pCill 


Analysis ReqCode: 321 Date Analyzed: 25-0ct-09 Report Basis: Unfiltered File Name:091591dOO 


CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13967-48-1 Ru-106 12 +/- 22 37 U 

14683-10-4 Sb-124 2.0 +/- 3.0 4.9 U 

14234-35-6 Sb-125 2.5 +/- 5.7 10 U 

13967-63-0 Sc-46 2.2 +/- 3.0 4.9 U 

15623-47-9 Th-227 7.5 +/-12 20 U 

15065-10-8 Th-234 12 +/- 55 91 U 

14913-50-9 TI-208 -0.49 +/- 5.0 8.4 U 

15117-96-1 U-235 22 +/- 20 41 U 

13982-39-3 Zn-65 1.5 +/- 6.2 10 U 

13967-76-2 Sr-85 6.3 +/- 4.1 6.3 TI 

Comments: 

QualifierslFlags' 

U - Result is less than the sample specific MDC or less than the associated 1PU 

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

Y2 - Chemical Yield outside default limits. 

L T - Result is less than Requested MOC, greater than sample specific MDC. 

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

M - The requested MOC was not meL 

Abbre";ations: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC Minimum Detectable Concentration (see PAl SOP 7(9) 


BDL - Below Detection Umil 


Data Package 10: GSW0910114-1 

SQ - Spectral quality prevents accurate quanlitation. 

SI - 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 LeS density. 
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ALS Labof'atof'4 Cif'DUP 
ANAL YTiCAL CHEMISTRY & TESTING SERVICES 

Environmental Division 
Fort Collins, Colorado 

Isotopic Uranium 
Case Narrative 

NMED Hazardous Waste Bureau 
Bayo Canyon WWTP 

Work Order Number: 0910114 

1. 	 This report consists of the analytical results for one solid sample and one water sample received 
by ALS on 10/10/2009. 

2. 	 This solid sample was prepared according to procedures SOP336RO, SOP773R10, and 
SOP778R13. The water sample was prepared according to procedures SOP776R11 and 
SOP778R13. The solid sample was muffled for four hours at 6000 Celsius. 

3. 	 The samples were analyzed for the presence of isotopiC uranium according to procedure 
SOP714R11. The analyses were completed on 10/29/2009. 

4. 	 The isotopic analysiS results for the solid sample are reported on a 'Dry Weighf basis in units of 
pCi/gram. 

5. 	 The analysis results for the water sample are reported in units of pCi/L. Per project manager's 
instructions, the water sample was decanted, not filtered prior to analysis. 

6. 	 Due to insufficient sample volume, a laboratory control sample duplicate (LCSD) was prepared in 
lieu of a prep batch duplicate for batch AS091023-1. 

7. 	 This analytical method quantifieS U-235 alpha activity in a specific region of interest 
corresponding to emission energies between those of U-234 and U-238. A potential limitation of 
this method is that measurable amounts of U-234 in the sample may cause a small amount of 
characteristic activity in the U-235 region of interest due to poorly resolved alpha activity at the 
boundary between the two regions. To minimize the potential for a high bias in the U-235 
analytical results, the U-235 region of interest has been narrowed and limited to a lower energy 
region. An 85.1 % abundance correction has been made to the final U-235 results. 

8. 	 No anomalous situations were encountered during the preparation or analysis of these samples. 
All quality control criteria were met. 

1 



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. 

~/~ /1/6-Mr
Je Anderson Dat6 J 

Radiochemistry Primary Data Reviewer 

III 'Cilt( 
Date 
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ALS Laboratory Group -- Fe 
Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 0910114 
Client Name: NMED Hazardous Waste Bureau 

Client Project Name: Bayo Canyon WWTP 
Client Project Number: 

Client PO Number: 60-667-55-01574 

Client Sample 
Number 

Lab Sample 
Number 

COC Number Matrix Date 
Collected 

Time 
Collected 

BC-WWTP-W1 0910114-1 WATER 07-0ct-09 14:50 
BC-WWTP-51 0910114-2 SOLID 07-Oct-09 14:35 

Page 1 of 1 ALS Laboratory Group -- Fe Date Printed: Thursday, November 05,2009 
LlMS Version: 6.301A 

3 
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ALS Laboratory Group Fort Collins 

CONDITION OF SAMPLE UPON RECEIPT FORM 
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Isotopic Uranium By Alpha Spectroscopy 
PAl 714 Rev 11 

Method Blank Results 

Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab ID: AS091014-5MB Sample Matrix: SOLID Prep Batch: AS091014-5 Final Aliquot: 2.00 9 
Prep SOP: PAl 778 Rev 13 QCBatchID: AS091 014-5-1 Result Units: pCilg 

Date Collected: 14-0ct-09 Run ID: AS091014-5A File Name: Spectrum #1 
Date Prepared: 14-0ct-09 Count Time: 180 minutes 

Date Analyzed: 22-0ct-09 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

lab Qualifier 

13966-29-5 U-234 0.029 +/- 0.029 0.039 0.1 U 

15117-96-1 U-235 -0.0014 +/- 0.026 0.035 0.1 U 

7440-61-1 U-238 -0.0012 +1- 0.023 0.030 0.1 U 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units Yield Control 
limits 

Flag 

U-232 4.400 2.98 pCi/g 67.6 30 110 % 

Comments: 

QualifierslFlags: 


U - Result is less lIlan the sample specific MDC. 


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 !han sample specific MDC. 


Abbre>iations: 


Tl'U - Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 


BDL - Below Detection Urnit 


M· Requested MDC not met 


B - Analyle concentration greater than MDC. 


B3 - Analyle concentration greater lIlan MDC but less than Requested MDC. 


Data Package 10: UR0910114-1 

Date Printed: Thursday, November 05, 2009 AlS Laboratory Group - FC Page 2 of2 

LlMS Version: 6.307A 
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Isotopic Uranium By Alpha Spectroscopy 
PAl 714 Rev 11 

Method Blank Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Lab ID: AS091023-1MB Sample Matrix: WATER Prep Batch: AS091 023-1 Final Aliquot: 1700 ml 
Prep SOP: PAl 778 Rev 13 QCBatchID: AS091 023-1-1 Result U",its: pCill 

Date Collected: 23-0ct-09 Run ID: AS091 023-1 B File Name: Spectrum #1 
Date Prepared: 23-0ct-09 Count Time: 180 minutes 

Date Analyzed: 29-0ct-09 

CASNO Target Nuclide Result +1- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13966-29-5 U-234 0.0081 +1- 0.022 0.042 0.2 U 

15117-96-1 U-235 -0.0040 +1- 0.026 0.046 0.2 U 

7440-61-1 U-238 0.014 +1- 0.023 0.042 0.2 U 

Chemical Yield Summary 

CarrierlTracer Amount Added Result Units Yield Control 
Limits 

Flag 

U-232 5.176 3.86 pC ill 74.5 30-110% 

Comments: 

QualifiersIFlags: 


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. 


L T - Result is less than Requested MDC. greater than sample specif,c MDC. 


Abbre,;ations: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 

BDL - Below Detection Limit 

M - Requested MDC not met. 

B - Analyle concentration greater than MDC. 

B3 - Analyle concentration greater than MDC but less than Requested MOC. 

Oata Package 10: UR0910114-1 

Date Printed: Thursday. November 05. 2009 ALS Laboratory Group - FC Page 1 of 2 

LlMS Version: 6.307 A 
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Isotopic Uranium By Alpha Spectroscopy 
PAl 714 Rev 11 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group _. Fe 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: AS091014-5LCS Sample Matrix: SOLID Prep Batch: AS091 014-S Final Aliquot: 2.00 9 
Prep SOP: PAl 778 Rev 13 QCBatchI0:AS091014-5-1 Result Units: pCVg 

Date Collected: 14-0ct-D9 Run 10: AS091014-SA File Name: Spectrum #1 
Date Prepared: 14-0ct-09 Count Time: 180 minutes 

Date Analyzed: 22-0ct-D9 

CAsNO Target 
Nuclide Results +/ 2sTPU 

MDC Spike Added %Rec Control 
Limits 

Lab 
Qualifier 

13966-29-5 U-234 4.28 +/ 0.766 0.0297 4.34 98.7 82 122 P 

7440-61-1 U-238 4.58 +1 0.814 0.0147 4.S0 102 82 - 122 P 

Chemical Yield Summary 

CarrierlTracer Amount Added Result Units Yield Control 
Limits 

Flag 

U-232 4.400 3.56 pCi/g 80.9 30-110% 

Comments: 

QualifiersIFlags: 


U - Result is less Ihan Ihe sample specific MDC. 


LT - Result is less than Requestee MDC, greater !han sample specific MOC, 


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


Y2 - Chern ieal Y,eld outside default limits, 


L - LCS Recovery below lower control limit. 


H - LCS Recovery above upper control limit. 


P - LCS Recovery within control limits, 


M - The requested MOC was not met. 


M3 - The requestee MOC was not met, but thereported 

activity is greater than the repartee MDC. 


Data Package 10: UR0910114-1 

Abbreviations: 

TPU - Total Propagatee Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 

Date Printed: Thursday, November OS, 2009 ALs Laboratory Group - FC Page 1 of 3 

LlMS Version: 6.307A 
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Isotopic Uranium By Alpha Spectroscopy 
PAl 714 Rev 11 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: AS091023-1LCS Sample Matrix: WATER Prep Batch: AS091 023-1 Final Aliquot: 1700 ml 
Prep SOP: PAl 778 Rev 13 QCBatchID:AS091023-1-1 Result Units: pCill 

Date Collected: 23-0ct-09 Run 10: AS091 023-1 B File Name: Spectrum #1 
Date Prepared: 23-0ct-Q9 Count Time: 180 minutes 

Date Analyzed: 29-0ct-09 

CASNO Target 
Nuclide Results +/. 2sTPU 

MDC Spike Added % Ree Control 
Limits 

Lab 
Qualifier 

13966-29-5 U-234 5.38 +/ 0.957 0.0448 5.11 105 82 -122 P 

7440-61-1 U-238 5.26 +/ 0.936 0.0419 5.30 99.1 82 -122 P 

Chemical Yield Summary 

CarrierlTraeer Amount Added Result Units Yield Control 
Limits 

Flag 

U-232 5.176 3.90 pCi/1 75.3 30-110% 

Comments: 

QualifiersiFlags: 


U - Result is less than the sample specific MDC. 


LT - Result is less than Requested MOC. greater than sample specific MOC. 


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


Y2 - Chemical Yield outside default limits. 


L - lCS Recovery below lower control limit. 


H - lCS Recovery above upper control limit. 


P - LCS Recovery within control limits. 


M - The requested MOC was not met. 


M3 - The requested MDC was not met. but thereported 

acbvily is greater than the reported MOC. 


Data Package ID: UR0910114-1 

Abbreviations: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 

Date Printed: Thursday, November 05,2009 ALS Laboratory Group - FC Page 2 of 3 

LlMS Version: 6.307A 
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Isotopic Uranium By Alpha Spectroscopy 
PAl 714 Rev 11 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: AS091023-1LCSD Sample Matrix: WATER Prep Batch: AS091 023-1 Final Aliquot: 1700 ml 
Prep SOP: PAl 778 Rev 13 QCBatchID: AS091 023-1-1 Result Units: pCill 

Date Collected: 23-0ct-09 Run ID:AS091023-1B File Name: Spectrum #1 
Date Prepared: 23-0ct-09 Count Time: 180 minutes 

Date Analyzed: 29-0ct-09 

CASNO Target 
Nuclide Results +/ 2sTPU 

MOC Spike Added %Rec Control 
Limits 

Lab 
Qualifier 

13966-29-5 U-234 5.08 +/ 0.908 0.0453 5.11 99.5 82 122 P 

7440-61-1 U-238 5.10 +/ 0.912 0.0453 5.30 96.2 82 -122 P 

Chemical Yield Summary 

CarrierlTracer Amount Added Result Units Yield Control 
Limits 

Flag 

U-232 5.176 3.90 pCi/1 75.4 30-110% 

Comments: 

QualiflerslFlags: 


U - Result is less than the sample specific MOe. 


L T - Result is less than Requested MDC, greater than sample specific MOe. 


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


Y2 - Chemical Yield outside default limits. 


L - LeS Recovery below lower control limit 


H - LCS Recovery abolle 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 
acti"ty is greater than the reported MOe. 

Data Package 10: UR0910114-1 

Abbreviations: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MOC - Minimum Oetectable Concentration (see PAl SOP 709) 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 3 of3 

LlMS Version: 6.307A 
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Isotopic Uranium By Alpha Spectroscopy 
PAl 714 Rev 11 

Duplicate Sample Results (DER) 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-51 Sample Matrix: SOLID Prep Batch: AS091 0 14-5 Final Aliquot: 2.00 g 

Lab 10: 0910114·2DUP 
Prep SOP: PAl 778 Rev 13 

Date Collected: 07-0ct-09 
QCBatchID: AS091 014-5-1 

Run 10: AS091014-5A 
Prep Basis: Dry Weight 

Moisture(%): NA 
Date Prepared: 14-Oct-09 Count Time: 180 minutes Result Units: pCilg 
Date Analyzed: 24-0ct-09 File Name: Spectrum #1 

CASNO 
Analyte 

Sample 
Result +/ 2sTPU 

Duplicate 
Result +/ 2sTPU 

DER Control 
Limit 

Lab 
Qualifiers 

13966-29-5 U-234 3.3 +/- 0.64 2.9 +/- 0.60 0.50 2.13 

15117-96-1 U-235 0.14 +/- 0.071 0.15 +/- 0.088 0.15 2.13 

7440-61-1 U-238 2.1 +/- 0.43 2.1 +/- 0.46 0.02 2.13 

Comments: 

Duplicate QualifiersIFlags: 

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 Limij of 1.42 


D· DER is greater than Control Umit 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 

Data Package ID: UR0910114-1 

Abbreviations: 


lPU • Total Propagated Uncertainty (see PAl SOP 743) 


DER - Duplicate Error Ratio (see PAl SOP 715) 


BDL - Below Detection Limit 


NR • Not Reported 


Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 1 of 2 

LlMS Version: 6.307A 
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Isotopic Uranium By Alpha Spectroscopy 
PAl 714 Rev 11 

Duplicate Sample Results (DER) 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProjecl 10: Bayo Canyon WWTP 

Field 10: 


Lab 10: AS091023-1LCSD 


Sample Matrix: WATER Prep Batch: AS091023-1 Final Aliquot: 1700 ml 
Prep SOP: PAl 778 Rev 13 QCBatchlD: AS091 023-1-1 Prep Basis: Unfiltered 

Date Collected: 23-0ct-09 Run 10: AS091 023-1 B Moisture(%): NA 
Date Prepared: 23-0ct-09 Count Time: 180 minutes Result Units: pCVI 
Date Analyzed: 29-Oct-09 File Name: Spectrum #1 

CASNO 
Analyte 

Sample 
Result +/ 2s TPU 

Duplicate 
Result +1 2s TPU 

DER Control 
Limit 

Lab 
Qualifiers 

13966-29-5 U-234 5.4 +1- 0.96 5.1 +1- 0.91 0.23 2.13 P 

7440-61-1 U-238 5.3 +/- 0.94 5.1 +/- 0.91 0.12 2.13 P 

Comments: 

Duplicate Qualifiers/Flags: 

U Result is less than the sample specific MDC. 


Yl - Chemical Yield is in control at 100-110%. Quantitative }'Ield is assumed. 


Y2 - Chemical Yield outside default limits. 


W - DER is greater than Warning limit of 1.42 


D - DER is greater than Control Umit of 2.13 


lT - Result is less than Reeuest MDC, greater than sample specific MDC 


M - Requested MDC not met. 


M3 - The reeuested MOC 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 


Data Package 10: UR0910114-1 

Abbreviations: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


DER - Duplicate Error Ratio (see PAl SOP 715) 


BOL - Below Detection Limit 


NR - Not Reported 


Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 2 of 2 

LlMS Version: 6.307A 
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IsotopiC Uranium By Alpha Spectroscopy 
PAl 714 Rev 11 
Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Field ID: BC-WWTP-W1 

Lab ID: 0910114-1 

Sample Matrix: WATER Prep Batch: AS091 023-1 Final Aliquot: 1700 ml 
Prep SOP: PAl 778 Rev 13 QCBatchlD: AS091 023-1-1 Prep Basis: Unfiltered 

Date Collected: 07 -Oct-09 Run ID: AS091 023-1 B Moisture(%): NA 

Date Prepared: 23-0ct-09 Count Time: 180 minutes Result Units: pCi{1 

Analysis ReqCode: 314 Date Analyzed: 29-0ct-09 Report Basis: Unfiltered File Name: Spectrum #1 

CASNO Target Nuclide Result +/- 2 s -rpu MOC Requested 
MOC 

Lab Qualifier 

13966-29-5 U-234 0.62 +{- 0.16 0.027 0.2 

15117-96-1 U-235 o+{- 0.024 0.018 0.2 U 

7440-61-1 U-238 0.42 +{- 0.12 0.032 0.2 

Chemical Yield Summary 

CarrierlTracer Amount Added Result Units Yield Control 
Limits 

Flag 

U-232 5.176 4.21 pCVI 81.4 30-110% 

Comments: 

QualifierslFlags: 

U - Result is less than the sample specific MOC. 

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

Y2 - Chemical Yield outside default limits. 

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

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

M - The requested MOC was not met. 

Abbre"ations; 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MOC - Minimum Oelectable Concentration (see PAl SOP 709) 

BOL - Below Detection Umit 

Data Package 10: UR0910114-1 

Date Printed: Thursday, November 05,2009 ALS Laboratory Group - FC Page 1 of 2 

LlMS Version; 6.307A 
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IsotopiC Uranium By Alpha Spectroscopy 
PAl 714 Rev 11 
Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-51 

Lab 10: 0910114-2 

Sample Matrix.: SOLID Prep Batch: AS091014-5 Final Aliquot: 2.00 g 
Prep SOP: PAl 778 Rev 13 QCBatchlD: AS091014-5-1 Prep Basis: Dry Weight 

Date Collected: 07 -Oct-09 Run 10: AS091014-5A Moisture(%): NA 

Date Prepared: 14-0ct-09 Count Time: 180 minutes Result Units: pCilg 
Analysis ReqCode: 314 Date Analyzed: 22-0ct-09 Report Basis: Dry Weight File Name: Spectrum #1 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13966-29-5 U-234 3.3 +1- 0.64 0.053 0.1 

15117-96-1 U-235 0.14 +/- 0.071 0.052 0.1 

7440-61-1 U-238 2.1 +/- 0.43 0.064 0.1 

Chemical Yield Summary 

CarrierfTracer Amount Added Result Units Yield Control 
Limits 

Flag 

U-232 4.399 2.74 pCi/g 62.3 30-110% 

Comments: 

Quallflers/Flags: 

U • Result is less Ihan the sample specific MDC. 

Y1 - Chemical Yield is in control aI100-110%. QuantItative Yield is assumed. 

Y2 - Chemical Yield outside default limits. 

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

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

M - The requested MDC was not met. 

Abbre"ations: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 


BDL - Below Detection Limit 


Oata Package 10: UR0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page20f 2 

LlMS Version: 6.307A 
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Isotopic Uranium By Alpha Spectroscopy 
PAl 714 Rev 11 

Sample Duplicate Results 
L.ab Name: AL.S L.aboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Sample Matrix: SOLID Prep Batch: AS091014-5 Final Aliquot: 2.00 g Field 10: BC-WWTP-51 
Prep SOP: PAl 778 Rev 13 QCBatchI0:AS091014-5-1 Prep Basis: Dry Weight Lab 10: 0910114-2DUP 

~ate Collected: 07-0ct-09 Run 10:AS091014-5A Moisture{%): NA 
Date Prepared: 14-0ct-09 Count Time: 180 minutes Result Units: pCilg 
~ate Analyzed: 24-0ct-09 Report Basis: Dry Weight File Name: Spectrum #1 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13966-29-5 U-234 2.9 +1- 0.60 0.065 0.1 

15117-96-1 U-235 0.15 +1- 0.088 0.072 0.1 

7440-61-1 U-238 2.1 +/- 0.46 0.072 0.1 

Chemical Yield Summary 

CarrierlTracer Amount Added Result Units Yield Control 
Limits 

Flag 

U-232 4.400 2.08 pCi/g 47.3 30-110% 

Comments: 

QualifiersIFlags: 


U - Result is less than the sample specific MDC. 


Yl - 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 MOC. 


W - DER is greater than Warning Limit 011.42 


D - DER is greater than Control limit of 2.13 

Abbreviations: 


TPU - TOIal Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 

SDL - Below Detection limit 

Data Package 10: UR0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group -- FC Page 1 of 1 

LlMS Version: 6.307A 

16 



ALS Laborator4 Ciroup 
ANALYTICAL CHEM!STRY & lES71NG SERVICES 

Environmental Division 
Fort Collins, Colorado 

Isotopic Plutonium 
Case Narrative 

NMED Hazardous Waste Bureau 
8ayo Canyon WWTP 

Work Order Number: 0910114 

1. 	 This report consists of analytical results for one water sample and one solid sample received 
by ALS on 10/10/09. 

2. 	 These samples were prepared according to procedures SOP336RO, SOP773R10, 
SOP778R13, SOP776R11, and SOP777R9. The soil sample was muffled at least four 
hours at 6000 C. 

3. 	 The samples were analyzed for the presence of isotopic plutonium according to procedure 
SOP714R11. The analyses were completed on 10/29/09. 

4. 	 The isotopic analysis results for the solid sample are reported on a 'dry weight' basis in units 
of pCi/gram. The analysis results for the water sample are reported in units of pCi/L. The 
water sample was decanted, but not filtered prior to analysis. 

5. 	 Pu-240 is indistinguishable from Pu-239. In this report, any plutonium in this region of 
interest will be reported as Pu-239/240. 

6. 	 Due to insufficient sample volume, a laboratory control sample duplicate (LCSD) was 
prepared in lieu of a prep batch duplicate for batch AS091 023-1. 

7. 	 The duplicate error ratio (DER) for sample 0910114-2 and its duplicate was elevated 
above our warning limit of 1.42 at 1.92 for Pu-239/240, as identified with a "W" qualifier 
on the final reports. DER is defined as: 

DER= IS-DI 

2*~~+dn 

Where: S = sample result, D = duplicate result, as = 1 sigma uncertainty of sample result, 
and aD = 1 sigma uncertainty of the duplicate result. Results are acceptable according to 
SOP715R15. 

1 



8. 	 No further anomalous situations were encountered during the preparation or analysis of 
these 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. 

in aArend ~ Radiochemistry Primary Data Reviewer 

11/510'1 
ta Reviewer 	 Date 

2 



ALS Laboratory Group -- Fe 
Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 0910114 
Client Name: NMED Hazardous Waste Bureau 

Client Project Name: Bayo Canyon WWTP 
Client Project Number: 

Client PO Number: 60-667-55-01574 

Client Sample 
Number 

Lab Sample 
Number 

COC Number Matrix Date 
Collected 

Time 
Collected 

-BC-WW rp-W1 0910114-1 WATER 07-0ct-09 14:50 

BC-WWTP-51 0910114-2 SOLID 07-0ct-09 14:35 

Page 1 of 1 ALS Laboratory Group - Fe Date Printed: Thursday, November 05, 2009 
LIMS Version: 6.307A 
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ALS Laboratory Group - Fort Collins 

CONDITION OF SAMPLE UPON RECEIPT FORM 

Client: _--!...:N~M~f.~D..w:...______ Workorder No: 05 \01 \ Y 
Pr~ject Manager: ___-"L::::;e::.........~__________ Initials: l(fO Date: # 

17. Were the samples shipped on ice? 

IS Were cooler temperatures measured at O.I-6.0°C? 

Cooler #: I
-"'--

Temperature (0C): 5 l.P 
No. of custody seals on cooler: I--

I~~~~eyl Extemal JlRlhr reading: I ~ 
Accootance 

.Intormatiof' Background JlRlhr reading: 13

IWere eXlcmalflRlhrreadinl's::; two limes back!!fOund and within DOT acceptance criteriao ~I NO / NA (lfno. sec Form OOS.) 

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVe, eXCEPT #1 liND #1(, 

• ~A..nQ\t. *' z.. ; h_ lID ()=E w~ ,?o\'1 ......e.ee.i.ye,J ~r D...\\ ~AT) aM\~S·\S.. -()\( 

1\u_~Y' --'<>.~ ~: ~",le!I" :Z:J~;..\-::.~_ j~U'" . 
_.. . -liV\~ed \6.)~~ '\N\\\n'5VS ?c..nd~d ,~~ Y\AeY'\.\r ~V)~~ \o.,\C ..--. 
____~ \''-0 WY'"\. 'S&d~o. ..... :\ -<iI>-~__ ~_~()~O~~--,,- __ ~_~__.___.._ 

If 'pp""hle w", "eolf,,",oo",",," '&'NO INA C"''''' De,:;/ttVh ~_ _ __ D,.mm" !0;') 

Project Manager Signature I Date: lI(ti Ici /I \,..{ i}~ 
*IR Gun #2: Oakton. SN :!'l922500201-0066 *IR Gun #4: Oakton, SJ'.: 2371220101-0002 

Form 201r22.xls (6/1/09) 
Page 1 of.-L 5 
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IsotopiC Plutonium By Alpha Spectroscopy 
PAl 714 Rev 11 

Method Blank Results 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: AS091014-5MB Sample Matrix: SOLID Prep Batch: AS091014-5 Final Aliquot: 2.00 9 
Prep SOP: PAl 778 Rev 13 QCBatchID:AS091014-5-1 Result Units: pCilg 

Date Collected: 14-0ct-09 Run 10: AS091014-5B File Name: Spectrum #1 
Date Prepared: 14-0ct-Q9 Count Time: 1000 minutes 

Date Analyzed: 23-0ct-09 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13981-16-3 Pu-238 -0.0036 +/- 0.0063 0.016 0.03 U 

10-12-8 Pu-239!240 0.0036 +/- 0.0059 0.0088 0.03 U 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units Yield Control 
Limits 

Flag 

Pu-242 2.167 1.31 pCifg 60.3 30-110% 

Comments: 

QualifierslFlags: 


U - Resull is less than the sample specific MDC. 


V1-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. 


Abbreviations: 

TPU - TOlal Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 

BDL - Below Detection Limit 

M - Requested MDC not met. 


B - Analyle concentration greater than MOC. 


B3 - Ana lyle concentration greater than MDC bulless than Requested MDC. 


Data Package 10: PU0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page20f 2 

LlMS Version: 6.307A 
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Isotopic Plutonium By Alpha Spectroscopy 
PAl 714 Rev 11 

Method Blank Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: AS091023-1MB Sample Matrix: WATER Prep Batch: AS091 023-1 Final Aliquot: 1700 ml 
Prep SOP: PAl 778 Rev 13 QCBatchlO: AS091 023-1-1 Result Units: pCill 

Oate Collected: 23-0ct-D9 Run 10: AS091 023-1 A File Name: Spectrum #1 
Date Prepared: 23-0ct-D9 Count Time: 720 minutes 

Date Analyzed: 29-0ct-D9 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13981-16-3 Pu-238 0.00042 +1- 0.0064 0.010 0.03 U 

10-12-8 Pu-239/240 0.00084 +1- 0.0064 0.012 0,03 U 

Chemical Yield Summary 

CarrieriTracer Amount Added Result Units Yield Control 
Limits 

Flag 

Pu-242 2.612 202 pC ill 77.4 30 110% 

Comments: 

QualifierslFlags: 


U • Result is less than the sample specific MDC. 


Y1 • Chemical Yield is in control a1100-11 0%. Quantitalive Yield is assumed. 


Y2· Chemical Yield outside default limits. 


IT - Result is less Ihan Requested MDe, greater than sample specific MDC. 


Abbreviations: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 

BDL· Below Detection Limit 

M • Requested MOC not met. 


B • Analyte concentrabon greater than MDC. 


B3· Analyte concentration greater than MOC but less than Requested MDC. 


Oata Package 10: PU0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 1 of 2 

LlMS Version: 6.307A 

8 



Isotopic Plutonium By Alpha Spectroscopy 
PAl 714 Rev 11 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

4-5LCS Sample Matrix: SOLID Prep Batch: AS091014-S Final Aliquot: 2.00 9 
Prep SOP: PAl 778 Rev 13 QCBatchID: AS091014-S-1 Result Units: pCilg 

Date Collected: 14-0ct-09 Run 10: AS091014-SB File Name: Spectrum #1 
Date Prepared: 14-0ct-09 Count Time: 1000 minutes 

Date Analyzed: 23-0ct-09 

CASNO Target 
Nuclide Results +/. 2sTPU 

MOC Spike Added %Rec Control 
Limits 

Lab 
Qualifier 

1()"12-8 Pu-239/240 2.22 +1 0.3S4 0.0126 2.2S 98.S 82 - 118 P 

Chemical Yield Summary 

CarrieriTracer Amount Added Result Units Yield Control 
Limits 

Flag 

Pu-242 2.167 1.72 pCi/g 79.4 30 110% 

Comments: 

QuaUflerslFlags: 


U Result is less than the sample specific MDC. 


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


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


Y2 Chemical Yield outside default limits. 


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 MDC was not met, but thereported 
greater than the reported MDC. 

Data Package 10: PU0910114-1 

Abbreviations: 

TPU· Total Propagated Uncertainty (see PAl SOP 743) 

MDC • Minimum Dalectable Concentration (see PAl SOP 709) 

Date Printed: Thursday, November OS, 2009 ALS Laboratory Group - FC Page 1 of3 

LlMS Version: 6.307A 
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Isotopic Plutonium By Alpha Spectroscopy 
PAl 714 Rev 11 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Lab 10: AS091023-1LCS Sample Matrix: WATER Prep Batch: AS091 023-1 Final Aliquot: 1700 ml 
Prep SOP: PAl 778 Rev 13 QCBatchlD: AS091 023-1-1 Result Units: pCili 

Date Collected: 23-0ct-09 Run ID: AS091023-1A File Name: Spectrum #1 
Date Prepared: 23-0ct-09 Count Time: 720 minutes 

Date Analyzed: 29-0ct-09 

CAsNO Target 
Nuclide Results +/. 2sTPU 

MOC Spike Added %Rec Control 
Limits 

Lab 
Qualifier 

10-12-8 Pu-239/240 2.55 +1 0.424 0.0172 2.65 96.4 82 - 118 P 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units Yield Control 
Limits 

Flag 

Pu-242 2.612 1.74 pCi/1 66.7 30-110% 

Comments: 

QualifierslFlags: 


U - Result is less than the sample specific MOC. 


L T - Result is less than Requested MOC, greater than sample specific MOC. 


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


Y2 - Chemical Yield outside default limits. 


L - LCS Recovery below lower control limit. 


H - LCS Recovery above upper control limit. 


P - LCS Recovery within control limits. 


M - The requested MOC was not met. 


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

Data Package 10: PU0910114-1 

Abbreviations: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MOC - Minimum Oetectable Concentration (see PAl SOP 709) 

Date Printed: Thursday, November 05, 2009 ALs Laboratory Group - FC Page 2 of 3 

LlMS Version: 6.307A 
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Isotopic Plutonium By Alpha Spectroscopy 
PAl 714 Rev 11 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Lab ID: AS091023-1LCSD Sample Matrix: WATER Prep Batch: AS091 023-1 Final Aliquot: 1700 ml 
Prep SOP: PAl 778 Rev 13 QCBatchID: AS091 023-1-1 Result Units: pCi/1 

Date Collected: 23-0ct-09 Run ID:AS091023-1A File Name: Spectrum #1 
Date Prepared: 23·0ct-09 Count Time: 720 minutes 

Date Analyzed: 29-0ct-09 

CASNO Target 
Nuclide Results +/. 2sTPU 

MOC Spike Added % Ree Control 
Limits 

Lab 
Qualifier 

10-12-8 Pu-239/240 2.57 +1 0.424 0.0111 2.65 97.0 82-118 P 

Chemical Yield Summary 

CarrierlTraeer Amount Added Result Units Yield Control 
Limits 

Flag 

Pu-242 2.612 1.84 pCiII 70A 30 110% 

Comments: 

QualifierslFlags: 


U - Result is less than the sample specific MDC. 


LT· Result is less than Requested MDC. greater than sample specific MDC. 


Y1· Chemical Yield is in conlrol aI100·110%. Quantitative Yield is assumed. 


Y2· Chemical Yield outside defaulllimilS. 


L· LCS ReeeveIY below lower contrellimit. 


H • LeS ReeeveIY above upper control limit. 


P • LCS Recovery within control limits. 


M· The requested MDC was nol met 


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

Data Package 10: PU0910114-1 

Abbre'lialions: 

TPU· Total Propagated Uncertainty (see PAl SOP 743) 

MDC • Minimum Detectable Concentration (see PAl SOP 709) 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 3 of 3 

LlMS Version: 6.307A 
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IsotopiC Plutonium By Alpha Spectroscopy 
PAl 714 Rev 11 

Duplicate Sample Results (DER) 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-51 

Lab 10: 0910114-2DUP 

Sample Matrix; SOLID Prep Batch: AS091014-5 Final Aliquot: 2.00 g 
Prep SOP: PAl 778 Rev 13 QCBatchIO: AS091 014-5-1 Prep Basis: Dry Weight 

~ate Collected: 07 -Oct-09 Run 10: AS091014-5B Moisture(%): NA 
~ate Prepared: 14-Oct-09 Count Time: 1000 minutes Result Units: pCi/g 
~ate Analyzed: 23-Oct-09 File Name: Spectrum #1 

CASNO 
Analyte 

Sample 
Result +/ 2sTPU 

Duplicate 
Result +/ 2sTPU 

DER Control 
Limit 

Lab 
Qualifiers 

13981-16-3 Pu-238 -0.0024 +/- 0.0060 0.0074 +/- 0.0062 1.15 2.13 LT 

10-12-8 PU-239/240 0.043 +/- 0.017 0.11 +/- 0.028 1.92 2.13 W 

Comments: 

Duplicate QualifierslFlags: 

U - Result is less than the sample specific MDC. 


Y1 - Chemical Yield is In conirol at 100-110%. Quantitative )'ield 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. Malrix Spike Recovery within conirollimits. 

N Matnx Spike Recovery outside control limits 

Data Package 10: PU0910114-1 

Abbreviations: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


DER - Duplicate Error Ratio (see PAl SOP 715) 


SDl - Below Detection limit 


NR - Not Reported 


Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 1 of 2 

LlMS Version: 6.307A 
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Isotopic Plutonium By Alpha Spectroscopy 
PAl 714 Rev 11 

Duplicate Sample Results (DER) 

L.ab Name: AL.s Laboratory Group·· FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: 
Sample Matrix: WATER Prep Batch: AS091 023-1 Final Aliquot: 1700 ml 

Lab 10: AS091023-1LCSD 
Prep SOP: PAl 778 Rev 13 

Date Collected: 23-0ct-09 

QCBatchID:AS091023-1-1 

Run 10: AS091023-1A 
Prep Basis: Unfiltered 

Moisture(%): NA 
Date Prepared: 23-0ct-09 Count Time: 720 minutes Result Units: pCi/1 
Date Analyzed: 29-Oct-09 File Name: Spectrum #1 

CASNO 
Analyte 

Sample 
Result +/ 2sTPU 

Duplicate 
Result +/. 2s TPU 

DER Control 
Limit 

Lab 
Qualifiers 

10-12-8 Pu-2391240 2.6 +/- 0.42 2.6 +/- 0.42 0.03 2.13 P 

Comments: 

Duplicate Qualifiers/Flags: 

U - Result is less than the sample specinc Moe. 


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 Moe. greater than sample speCific Moe 

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 

Data Package ID: PU0910114-1 

Abbrevialions: 


TPU - Total Propagated Uncertainly (see PAl SOP 743) 


DER - Duplicate Error Ratio (see PAl SOP 715) 


BDl- Below Detection Limit 


NR - Not Reported 


Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page2of2 

LlMS Version: 6.307A 
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Isotopic Plutonium By Alpha Spectroscopy 
PAl 714 Rev 11 
Sample Results 

Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-W1 Sample Matrix: WATER Prep Batch: AS091 023-1 Final Aliquot: 1700 ml 

Lab 10: 0910114-1 
Prep SOP: PAl 778 Rev 13 

Date Collected: 07 -Oct-09 
QCBatchIO: AS091 023-1-1 

Run ID: AS091 023-1 A 

Prep Basis: Unfiltered 
Moisture(%): NA 

Date Prepared: 23-0ct-09 Count Time: 720 minutes Result Units: pCi/1 

Analysis ReqCode: 305 Date Analyzed: 29-0ct·09 Report Basis: Unfiltered File Name: Spectrum #1 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13981-16-3 Pu-238 -0.0026 +1- 0.0076 0.Q15 0.03 U 

10-12-8 Pu-239/240 0.023 +1· 0.013 0.0048 0.03 LT 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units Yield Control 
Limits 

Flag 

Pu-242 2.612 1.69 pCifl 64.8 30 110 % 

Comments: 

QualifierslFlags: 

U - Result is less than the sample specific MDC. 

Y1 - Chemical Yield is in oonlrol at 100-110%. QuanUtative Yield is assumed. 

Y2 - Chemical Yield outside default limits. 

L T - Result is less than Requested MDC. greater than sample specific MDC. 

M3 - The requested MDC was not met. but the reported 
acti\>ity is greater than the reported MDC. 

M - The requested MIX: was not met. 

Abbreviations; 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 

BDL - Below Detection Umil 

Data Package 10: PU0910114-1 

Date Printed: Thursday. November 05, 2009 ALS Laboratory Group - FC Page 1 of 2 

LlMS Version: 6.307A 
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Isotopic Plutonium By Alpha Spectroscopy 
PAl 714 Rev 11 
Sample Results 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-51 

Lab 10: 0910114-2 

Sample Matrix: SOLID Prep Batch: AS091014-5 Final Aliquot: 2,00 9 
Prep SOP: PAl 778 Rev 13 QCBatchIO: AS091014-5-1 Prep Basis: Dry Weight 

Date Collected: 07-Oct-09 Run 10: AS091014-5B Moisture(%): NA 

Date Prepared: 14-0ct-09 Count Time: 1000 minutes Result Units: pCi/g 
Analysis ReqCode: 305 Date Analyzed: 23-0ct-09 Report Basis: Dry Weight File Name: Spectrum #1 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13981-16-3 Pu-238 -0,0024 +/- 0,0060 0.013 0,03 U 

10-12-8 Pu-2391240 0.043 +/- 0.017 0.011 0.03 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units Yield Control 
Limits 

Flag 

Pu-242 2.167 1.27 pCilg 58.4 30-110% 

Comments: 

Quallfiers/Flags: 


U - Result is less than the sample specific MOC. 


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


Y2 - Chemical Yield outside default limits, 


L T - Result is less than Requested MOC, greater than sample specific MOC, 


MOC was not met. but the reported 
greater than the reported MOC. 

M • The requested MDC was not met. 

Abbre,;ations: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC • Minimum Detectable Concentration (see PAl SOP 709) 


BDL - Below Detection Umit 


Oata Package 10: PU0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page2of2 

LlMS Version: 6.307A 
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Isotopic Plutonium By Alpha Spectroscopy 
PAl 714 Rev 11 

Sample Duplicate Results 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-51 Sample Matrix: SOLID Prep Batch: AS091 014-5 Final Aliquot: 2.00 9 

Lab 10: 0910114-2DUP 
Prep SOP: PAl 778 Rev 13 

Date Collected: 07 -Oct-09 
QCBatchID: AS091 014-5-1 

Run 10: AS091014-5B 
Prep Basis: Dry Weight 

Moisture(%): NA 
Date Prepared: 14-0ct-09 Count Time: 1000 minutes Result Units: pCi/g 
Date Analyzed: 23-0ct-09 Report Basis: Dry Weight File Name: Spectrum #1 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

13981-16-3 Pu-238 0,0074 +/- 0.0062 0,0034 0,03 LT 

10-12-8 Pu-239/240 0.11 +/- 0.028 0.0034 0,03 W 

Chemical Yield Summary 

CarrierlTracer Amount Added Result Units Yield Control 
Limits 

Flag 

Pu-242 2,167 1.28 pCi/g 59.3 30-110% 

Comments: 

CuallfierslFlags: 


U - Result is less than the sample specific MOC 


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


Y2 - Chemical Yield outside default IimilS 


L T - Result is less than Requested MOC, greater than sample specific MDC. 


M - The req uested MDC was not met 


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


W - DER is greater than Waming Umit of 1.42 


D - DER is greater than Control Urnit of 2,13 


Abbrel.ialions: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 


BDL Below DetectIon Umi! 


Data Package 10: PU0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group -- FC Page 1 of 1 

LlMS Version: 6.307A 
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ALS Labor'atof'4 Ciroup 
ANALYTiCAL CHEMlSTRY &. TeSTING SERVICES 

Environmental Division 
Fort Collins, Colorado 

Gross Alpha/Beta 
Case Narrative 

NMED Hazardous Waste Bureau 
8ayo Canyon WWTP 

Work Order Number: 0910114 

1. 	 This report consists of the analytical results for one water sample and one soil sample received 
by ALS on 10/10/09. 

2. 	 These samples were prepared according to SOP702R19 and SOP336RO. 

3. 	 The samples were analyzed for gross alpha and beta activity by gas flow proportional counting 
according to SOP724R 10. The analyses were completed on 10/23/09. Gross alpha results are 
referenced to 241Am. Gross beta results are referenced to 90SrlY. 

4. 	 The analysis results for the water sample are reported in units of pCi/L. The water sample 
was decanted, but not filtered prior to analysis. The analysis results for the soil sample are 
reported on a 'dry weight' basis in units of pCi/gram. 

5. 	 This soil sample was flamed, as prescribed in EPA Methods 900.0 and 9310 for samples 
that demonstrate hygroscopicity. This could reduce the beta activity if the sample contained 
137Cs, or other beta emitters, that may be volatile under the conditions associated with 
flaming. 

6. 	 No anomalous situations were encountered during the preparation or analysis of these samples. 
All quality control criteria were met. 

1 



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. 

~1o~;09
in aArend D te 7 


Radioche' Prima Data Reviewer 

~~ 

(I/Oz/c8 
Date r 
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ALS Laboratory Group -- Fe 
Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 0910114 
Client Name: I'JMED Hazardous Waste Bureau 

Client Project Name: Bayo Canyon WWTP 
Client Project Number: 

Client PO Number: 60-667-55-01574 

Client Sample 
Number 

Lab Sample 
Number 

cac Number Matrix Date 
Collected 

Time 
Collected 

BC-WWTP-W1 0910114-1 WATER 07-0ct-09 14:50 

BC-WWTP-51 0910114-2 SOLID 07-0ct-09 14:35 

Page 1 of 1 ALS Laboratory Group -- Fe Date Printed: Monday, November 02,2009 
LlMS Version: 6.307A 
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ALS Laboratory Group Fort Collins 

CONDlTJON OF SAMPLE UPON RECEIPT FORM 

Client: _--:...N",,-,-M-"--l.E.~D..I.ooI:...______ 
Pn:~iect Manager: ___..I:L::.I.(t;~~oI..-_________ 

WorkorderNo: 
--~~~~~~-----

Initials: --.!::::.=...

L Does this project require any special handling in addition to standard Paragon procedures? 
... _-..._- ---:----+--:;:;""""'~~-~ 

2. Are seals on containers intact? 

, Are Custody seals on containers intact? 

4. Is there a COC (Chain-of-Cnstody) present or other representative documents? 
..------..---~-,. 

5. Are the COC and bottle labels complete and legible? 
.-- ._.._--. ·~--···--~---··~+---"'-""'---'----I 

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

···--··----·----·-····--·----~··-----------,----+---=~-+-----I 

7 Were airbiUs I shipping documents present and/or removable? 
---~-··-----I------I-~=-t----I 

8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) 
~- ------- " ..-.----~..--"--~-~...-----...-- .. 

Q Are all aqueous non-preserved samples pH 4-9? -----
10. Is there sufficient sample for the requested analyses? ..._~_~ __----=c--___~______________ 

~1~Wer:: all samples placed in the proper containers for the requested analyses? NO 

i 12. i\re all samples within holding times for the requested analyses? NO 
----------------~~~~-

13. Were all containers received intact? broken or NO 

14. Are all samples requiring no headspace (VOC, GRO, RSKIMEE, R:x eN/S, radon) 

headspace free? Size of bubble: < green pea > green pea 
YES NO 

.--i,----l 

15. Do perchlorate LCMS-MS samples have headspace? (at least 1/3 of container required) YES i NO 
--~---

16 Were samples checked for and free from the presence of residual chlorine? 
(Applicable when PM has indicated samples are from a chlorinated water source; note if field ~.~o~~m';"~ NO 

with sodium thiosulfate wa5 not observed.) 

17 Were the samples shipped on ice? 

18 Were cooler temperatures measured at O.1-6.0°C? JR ~un used"': 

Cooler #: __.:-1_____________________________..... 

DOT 
Surveyl 
Acceptance 

trliormatiofl 

Temperature (oC): 5 (p 

No. of custody seals on cooler: 

ExtemalllR/hr reading: I ~ 

Background flRlhr reading: 

Were external >lR/hrreadiugs s two times background and within DOT acceptance criteria? YE / NO 1NA (lrno. see Fonn 008.) 

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVe, EXCEPT IiJ/\ND 111(, 

_~p\e. *L;_~__~~_ w~.'l:~j~re~i~eJ +Or tp\\ i:@ a.M\,::\S·L~Q1L 
= __~... .__ SQ.. 15 '\rt.;1 ~.-t"2'v"-~~ .. --~ 
Jk ~Y" \;,¢%\~ ~..- .. -:::aV'V\.r~~~~_ille.d Y.'I\-~ ,y-.e.:~-IO 

~\n.ljc..d \A)a:k,.,. \N\\""_~~!"'\cl~~ .U·, ~V\,-"lr_-,o..;=~d. 0. lo..,\¢ -= 
II \- \orOWV"l. se.d.".f'v\ G....·\\_~'O"____~ \00-\\ 0"""'& • 

If applicable. was the client contacted? ~I NO 1NA Contllet: ,)~'" rGO b~e,,--"\!..:-=-"--___ Date'Time: '0 I, ) 
Project Manager Signature I Date: ___________...~(-1.(...:;::~:l'-J_"i--l(u..l....,i/l_Jfl....\,-L{..:..~_1.L__ .'---'---

'IR Gun #2 Oakton. SN 299:1.2500201-0066 *JR Gun #4: Oakton, SN 2372220 I 0 I.OO()2 

Form 201r22.xls (6/1/09) 
Page 1 of-L 5 
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Gross Alpha/Beta Analysis by GFPC 
PAl 724 Rev 10 

Method Blank Results 

Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Lab ID: AB091020-1MB Sample Matrix: WATER Prep Batch: AB091 020-1 Final Aliquot: 200 ml 
Prep SOP: PAl 702 Rev 19 QCBatchID: AB091 020-1-3 Result Units: pCi/1 

Date Collected: 20-0ct-09 Run ID:AB091020-1A File Name:ABB1023F 
Date Prepared: 20-0ct-09 Count Time: 1000 minutes 

Date Analyzed: 23-0ct-09 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

12587-46-1 GROSS ALPHA -0.067 +1- 0.29 0.51 3 U 

12587-47-2 GROSS BETA -0.26 +1- 0.60 1.0 4 U 

Comments: 

QualitlersJFlags: 


U - Result is less than the sample specific MOC. 


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


Y2 • Chemical Yield outside default limits. 


L T - Result is less than Requested MOC, greater than sample specific MOC. 


Abbreviations: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 


SOL - Below Detection Limit 


M Requested MDC not met. 


S - Analyte concentration greater than MDC 


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


Data Package 10: AB0910114-1 

Date Printed: Monday, November 02, 2009 ALS Laboratory Group - FC Page 1 of 2 

LlMS Version: 6.307A 

7 



Gross Alpha/Beta Analysis by GFPC 
PAl 724 Rev 10 

Method Blank Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Sample Matrix: SOLID Prep Batch: AB091 020-3 Final Aliquot: 2.01 gab 10: AB091020·3MB 
Prep SOP: PAl 702 Rev 19 QCBatchID: AB091 020-3-4 Result Units: pCi/g 

Date Collected: 20-0ct-09 Run ID:AB091020-3A File Name:ABB1022B 
Date Prepared: 20-0ct-09 Count Time: 120 minutes 

Date Analyzed: 22-0ct-09 

CASNO Target Nuclide Result +/. 2 s TPU MOC Requested 
MDC 

Lab Qualifier 

12587-46-1 GROSS ALPHA -0.041 +/- 0.052 0.17 3 U 

12587-47-2 GROSS BETA 0.069 +/- 0.14 0.30 4 U 

Comments: 

QuallfierslFlags: 


U • Result is less than the sample specific MDC 


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


Y2 • Chem ical Yield outside default limits. 


LT· Result is less than Requested MDC. greater than sample specific MDC. 


Abbreviations: 


TPU Total Propagated Uncertainty (see PAl SOP 743) 


MOC· Minimum Detectable Concentration (see PAl SOP 709) 


BDL - Below Detection Limit 


M Requested MDC not met. 

B • Analyte concentration greater than MOC. 

B3 • Analyte concentration greater than MOC but less than Requested MDe. 

Data Package ID: AB0910114·1 

Date Printed: Monday, November 02, 2009 ALS Laboratory Group - FC Page 2of2 

LlMS Version: 6.307A 
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Gross Alpha/Beta Analysis by GFPC 
PAl 724 Rev 10 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: AB091020-1LCS Sample Matrix: WATER Prep Batch: AB091 020-1 Final Aliquot: 200 ml 
Prep SOP: PAl 702 Rev 19 QCBatchID: AB091 020-1-3 Result Units: pCi/1 

Date Collected: 20-0ct-09 Run 10: AB091 020-1 A File Name:ABB1023E 
Date Prepared: 20-0ct-09 Count Time: 120 minutes 

Date Analyzed: 23-0ct-09 

CAsNO Target 
Nuclide Results +1· 2sTPU 

MDC Spike Added %Rec Control 
Limits 

Lab 
Qualifier 

12587-46-1 GROSS ALPHA 220 +1 36.2 2.24 226 97.0 70 - 130 P 

12587-47-2 GROSS BETA 221 +1 36.0 5.69 215 103 70 130 P.M3 

Comments: 

QualifierslFlags: 


U - Result is less than the sample specific MDC. 


L T - Result is less than Requested MOC, greater than sample specific MDC. 


Y1 Chemical Yield is in control at 100·110%. Quantitati~ Yield is assumed 


Y2 • Chemical Yield outside default limits. 


L - LCS Recovery belcw lower control limit. 


H • LCS Recovery above upper control limit. 


P - LCS Recovery within control lim its. 


M - The requested MDC was not met. 


M3 - The requested MDC was not met, butthereported 
acbvily is greater than the reported MDC. 

Data Package ID: AB0910114-1 

Abbreviations: 

TPU - Totat Propagated Uncertainty (see PAl SOP 743) 

MDC Minimum Detectable Concentration (see PAl SOP 709) 

Date Printed: Monday, November 02. 2009 ALs Laboratory Group - FC Page 1 of2 

LlMS Version: 6.307A 
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Gross Alpha/Beta Analysis by GFPC 
PAl 724 Rev 10 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group •• Fe 
Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: AB091020-3LCS Sample Matrix: SOLID Prep Batch: AB091 020-3 Final Aliquot: 2.01 9 
Prep SOP: PAl 702 Rev 19 QCBatchlD: AB091 020-3-4 Result Units: pCilg 

Date Collected: 20-0ct-09 Run ID:AB091020-3A File Name:ABB1022D 
Date Prepared: 20-0ct-09 Count Time: 30 minutes 
Date Analyzed: 22-0ct-09 

CASNO Target 
Nuclide Results +/. 2sTPU 

MDC Spike Added %Rec Control 
Limits 

Lab 
Qualifier 

12587-46-1 GROSS ALPHA 12.6 +/ 2.43 0.465 15.0 83.8 70 -130 P 

12587-47-2 GROSS BETA 14.1 +/ 2.50 0.905 14.3 98.9 70  130 P 

Comments: 

QualilierslFlags: 


U - Result is less than the sample speciJic MOC. 


LT - Result is less than Recuested MOC. greater than sample specific MDC. 


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


Y2 - Chemical 'field outside default limils. 


L LCS Recovery b ..ow lower control limit. 


H - LCS Recovery above upper control limit 


P LCS Recovery within control limits. 


M - The mquested MDC was not mel. 


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

Data Package ID: AB0910114-1 

Abbreviations: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MOC Minimum Detectable Concentration (see PAl SOP 709) 

Date Printed: Monday, November 02,2009 ALS Laboratory Group - FC Page 2 of 2 

LlMS Version: 6.307A 
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Gross Alpha/Beta Analysis by GFPC 
PAl 724 Rev 10 
Sample Results 

Lab Name: ALS Laboratory Group .- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-W1 

Lab 10: 0910114-1 

Sample Matrix: WATER Prep Batch: AB091 020-1 Final Aliquot: 130 ml 
Prep SOP: PAl 702 Rev 19 QCBatchI0:AB091020-1-3 Prep Basis: Unfiltered 

Date Collected: 07 -Oct-09 Run 10:AB091020-1A Moisture(%): NA 

Oate Prepared: 20-0ct-09 Count Time: 400 minutes Result Units: pCill 
Analysis ReqCode: 300 Date Analyzed: 22-0ct-09 Report Basis: Unfiltered File Name: ABB 1022E 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

12587-46-1 GROSS ALPHA 1,2 +1- 0,85 1.4 3 U 

12587-47-2 GROSS BETA 27 +1- 4,7 2.3 4 

Comments: 

Qualifiers/Flags: 

U - Result is less than ttle sampie spedfic MOC, 

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

Y2 - Chemical Yield outside default limits, 

l T - Result is less than Requested MOC. greater ttlan sample specifiC MOC, 

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

M - The requested MDC was not met. 

Abbre,,;ations' 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC M,nirnum Delectable Concentration (see PAl SOP 709) 


BOl- Below Detection urnlt 


Data Package 10: AB0910114-1 

Date Printed: Monday, November 02, 2009 ALS Laboratory Group - FC Page 1 of2 

LlMS Version: 6,3Q7A 
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Gross Alpha/Beta Analysis by GFPC 
PAl 724 Rev 10 
Sample Results 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field rD: BC-WWTP-51 
Sample Matrix: SOLID Prep Batch: AB091 020-3 Final Aliquot: 0.200 9 

Lab 10: 0910114-2 
Prep SOP: PAl 702 Rev 19 

Date Collected: 07 -Oct-09 
QCBatchID: AB091 020-3-4 

Run 10: AB091 020-3A 

Prep Basis: Dry Weight 
M oisture(%): NA 

Date Prepared: 20-0ct-09 Count Time: 120 minutes Result Units: pCi/g 
Analysis ReqCode: 300 Date Analyzed: 22-0ct-09 Report Basis: Dry Weight File Name: ABB 1022B 

CAS NO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

12587-46-1 GROSS ALPHA 3.8 +/- 1.6 1.9 3 

12587-47-2 GROSS BETA 4.4+/-1.7 3.0 4 

Comments: 

QualifierlllFlags: 

U - Result is less than the sample specific MOC. 

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

Y2 - Chemical Yield outside default limits. 

L T - Result is less than Requested MOC, greater than sample specific MDC. 

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

M - The requested MDC was not met. 

Abbreviations: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 


BOL - Below Detection Umit 


Oata Package 10: AB0910114-1 

Date Printed: Monday, November 02, 2009 ALS Laboratory Group - FC Page 2of2 

LlMS Version: 6.307A 
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Mercury 
Method SW7471A 

Matrix Spike And Matrix Spike Duplicate 

Lab Name: ALS Laboratory Group - FC 
Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 
ClientProject ID: Bayo Canyon WWTP 

Field ID: BC-WWTP-51 

LabID: 0910114-2MS 

Sample Matrix: SOLID 

% Moisture: 76.1 

Date Collected: 07 -Oct-09 

Prep Batch: HG091015-1 

QCBatchlD: HG091015-1·2 

Run 10: HG091015-2A3 

Sample Aliquot: 0.605g 

Final Volume: 100g 

Result Units: MG/KG 
Date Extracted: 14-Oct-09 Cleanup: NONE File Name: 09101500 
Date Analyzed: 15-0ct-09 Basis: Dry Weight 

Prep Method: METHOD 

CASNO Target Analyte Sample 

7439-97-6 MERCURY 

Result 

26 

Samp 
Qual 

MS MS Reporting 
Result Qual Umit 

2.75 N 0.276 

Spike MS 0/0 
Added Rec. 

Control 
Umits 

1.38 14 80-120% 

Field ID: BC-WWTP-51 

LabID: 0910114-2MSD 

Sample Matrix: SOLID 

% Moisture: 76.1 

Date Collected: 07 -Oct-09 

Prep Batch: HG091015-1 

QCBatchlD: HG091015-1-2 

Run 10: HG091015-2A3 

Sample Aliquot: 0.603g 

Final Volume: 100g 

Result Units: MG/KG 
Date Extracted: 14-Oct-09 Cleanup: NONE File Name: 09101500 
Date Analyzed: 15-Oct-09 Basis: Dry Weight 

Prep Method: METHOD 

CASNO Target Analyte MSD 
Result 

MSD 
Qual 

Spike 
Added 

MSD 0/0 
Rec. 

Reporting 
Umit 

RPD 
Limit 

RPD 

7439-97-6 MERCURY 5.8 N' 1.39 235 0.277 20 71 

Data Package ID: HG0910114-1 

Date Printed: Thursday, NOliember 05, 2009 ALS Laboratory Grou p - FC Page 1 of 1 

LlMS Version: 6.307A 
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ALS Laborator'4 Ciroup 
ANALYTiCAL CHEMISTRY &. TES'nNG SERVICES 

Environmental Division 
Fort Collins, Colorado 

Isotopic Americium 
Case Narrative 

NMED Hazardous Waste Bureau 
Bayo Canyon WWTP 

Work Order Number: 0910114 

1. 	 This report consists of the analytical results for one solid sample and one water sample received by 
ALS on 10/10/2009. 

2. 	 The solid sample was prepared according to procedures SOP336RO. SOP773R10. SOP778R13, 
and SOP751R2. The water sample was prepared according to procedures SOP776R11. 
SOP778R12, and SOP75'IR2. Modifications were made to the method as described on QASS 
#378640. The solid sample was muffled for four hours at 6000 Celsius. 

3. 	 The samples were analyzed for the presence of 241Am according to procedure SOP714R11. The 
analyses were completed on 10/30/2009. 

4. 	 The isotopic analysis results for the solid sample are reported on a 'Dry Weight' basis in units of 
pCi/gram. 

5. 	 The analysis results for the water sample are reported in units of pCi/l. Per project manager's 
instructions, the water sample was decanted, not filtered prior to analysis. 

6. 	 Due to insufficient sample volume, a laboratory control sample duplicate {LCSD} was prepared in lieu 
of a prep batch duplicate for batch AS091023-1. 

7. 	 No anomalous situations were encountered during the preparation or analysis of these samples. All 
quality control criteria were met. 

1 



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. 

~~U-ILh_
J n Anderson 

JPP<JD e 
Radiochemistry Primary Data Reviewer 
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ALS Laboratory Group -- Fe 
Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 0910114 
Client Name: NMED Hazardous Waste Bureau 

Client Project Name: Bayo Canyon WWTP 
Client Project Number: 

Client PO Number: 60-667-55-01574 

Client Sample 
Number 

Lab Sample 
Number 

COC Number Matrix Date 
Collected 

Time 
Collected 

BC-WWTP-W1 0910114-1 WATER 07-0ct-09 14:50 
BC-WWTP-51 0910114-2 SOLID 07-0ct-09 14:35 

Page 1 of 1 ALS Laboratory Group -- Fe Date Printed: Thursday, November 05, 2009 
LlMS Version: 6.307A 
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__________ _ 

ALS Laboratory Group - Fort Collins 

CONDITION OF SAMPLE UPON RECEIPT FORM 

Client: __N'-"'--'-M::....:..;,t.=--a'b""'--_____ Workorder No: 05 \Q' \Y 

Project Manager: ___...;L=:J.{t;...;~ Initials:}()O Date: ~ 


t Does this prqject require any special handling in addition Lo standard Paragon procedures? YES N 

INONE:~~NO 
----------~----~ 

2. Are custody seals on shipping containers intact? 

3. Are Custody seals on sample containers intact? 
~~-~.. ,..--...~.. 

I NONE! ~, NO 
~...~

._~~ I @j NO 
I ~ I NO 

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

5 Are the COC and bottle labels complete and legible?
.--- ... - ......-~... ---~ '~I 

6. Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. ! ~ j NO 
of containers. matrix, requested analyses, etc.) I I 

7 Were airbiUs / shipping docum~~ts'~;~-e-n-t-a-n-d-/-or-r-em-o-v-a-b-l-e-? - --lr D-R-op-o-F-F:@5!NO
g Are all aqueous samples requiring p~~-;vation preserved correctly? (excluding volatiles) N/A i -@ :~N.~- __ • ___ -. ..__________.~._. __ ._._.______~ _ . ....I __ ~ _.__ •___._ ~_. 

9. Are all aqueous no~~preserved samples pH 4-9? I N/A , ~VO 
10. Is there sufficient sample for the requested analyses? !. @. NO,._._-------_. .__._--...............--_. ...,.......-........., 
II. Were all samples placed in the proper containers for the requested analyses? ; @§). NO 

12. Are all samples within holding times for the NO 

13. Were all sample containers received intact? broken or 

14 Are all samples requiring no headspace (VOC, GRO, RSKIMEE, R.x CN/S, radon) 

headspace free? Size of bubble: __ < green pea > green 

15, Do perchlorate LCMS-MS samples have headspace? (at least 1/3 of container 

@Ji16, Were samples checked for and free from the presence of residual chlorine? 
(Applicable when PM has indicated samples are from a chlorinated water source; note if field preservation NIA 

with sodium thiosulfate was not observed.) 

;>:...... ----·~~-----------r--=-RA.c-:D;:--+-~~"'-'-

1& Were cooler temperatures measured at O.1-6.0°C? IR ~un used*: # #4 ONLY 

17. Were the samples shipped on ice? 

DOT 
Surveyi 
Ac:CetJtaoce 
tntormatlop 

Cooler #: I
--'--- 

Temperature COC): 5; (p 

No. of custodv seals on cooler: 

Extemal flR/hr reading: I~ 

Background f,LR/hr reading: 

Were external J.lR/hrreadings ,,; two times background and within DOT acceptance cnteria" YE ! NO / NA (lfno, see Fonn omu 

NO 

NO 

NO 

NO 

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

~~~!,"p\t. * z.. ; {fi_d_'lo.~W~ 't'o\'1 -re.c.e.\-Je.J+Or 'f"\\~A:D a.AA~::.",--,.~-_C""-)-,-,,I<","
Se £ IS Vc;y 'W..'..,..~. 

J\u:~~~::::-\)()%\~'d-~... ~Y'I'\.r\e. *1 .. _~e \ \ \-t'-.d--W-',~~·-.-~-~~_ 

__ ~.~~.a::ky '\1'>\;'-" !:>v~.nJ~,~_ch "'Y\ey'\\-- ~'l:'l..L.~ lA'\& r=-

() ~ \;)r()wV'\~d'l,/\(l C>.r"'I\- --4iiiIo-Clo._- ..~ \'o-\\o"""s;, 

Ifapplicahle. was the client contacted? V@/NO/NA Date/Time: '-'0 ____Contact: ~_~")0oh~e.,--Ic-,\,-"",-,-___ ....1_'..:;,) 

Project Manager Signature / Date: /L~ i(i /I \..-{ 31 
*IR Gun 112: Oakton. SN 2992~500201 ..0066 *IR Gun #4 Oakton, SN 2372220101 ..0002 

Form 201 r22.xts (6/1/09) 
Page 1 of-L 

I 
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Isotopic Americium By Alpha Spectroscopy 
PAl 714 Rev 11 

Method Blank Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Lab ID: AS091014-5MB Sample Matrix: SOLID Prep Batch: AS091 014-5 Final Aliquot: 2.00 9 
Prep SOP: PAl 778 Rev 13 QCBatchlD: AS091014-5-1 Result Units: pCi/g 

Date Collected: 14-0ct-09 Run ID:AS091014-5C File Name: Spectrum #1 
Date Prepared: 14-0ct-09 Count Time: 300 minutes 

Date Analyzed: 23-0ct-09 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

14596-10-2 Am-241 0.0022 +/- 0.020 0.034 0.05 U 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units Yield Control 
Limits 

Flag 

Am-243 2.279 1.05 pCi/g 45.9 30-110% 

Comments: 

QualifierslFlags: Abbreviations: 
U - Result is less than the sample specific MDC. 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed. 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 
Y2 - Chemical Yield outside default limits. 

SDL - Below Detection Limit 
LT - Result is less than Requested MDC, greater than sample specific MDC. 

M - Requested MDC not met. 


B· Analyte concentration greater than MDC. 


S3· Analyte concentration greater than MDC but less than Requested MDC. 


Oata Package 10: AM0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 2 of2 

LlMS Version: 6.307A 
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Isotopic Americium By Alpha Spectroscopy 
PAl 714 Rev 11 

Method Blank Results 

Lab Name: ALS Laboratory Group - FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: AS091023-1MB Sample Matrix: WATER Prep Batch: AS091 023-1 Final Aliquot: 1700 ml 
Prep SOP: PAl 778 Rev 13 QCBatchlD: AS091 023-1-1 Result Units: pC ill 

Date Collected: 23-0ct-09 Run ID:AS091023-1C File Name: Spectrum #1 
Date Prepared: 23-0ct-09 Count Time: 600 minutes 

Date Analyzed: 3O-0ct-09 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

14596-10-2 Am-241 0.0018 +/- 0.0074 0.0049 0.05 U 

Chemical Yield Summary 

Carrie rlTrace r Amount Added Result Units Yield Control 
Limits 

Flag 

Am-243 2.682 2.13 pC ill 79.6 30 110% 

Comments: 

QualifierslFlags : 


U - Result;s less than the sample specific MOC. 


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 MOC. greater than sample specific MDC. 


Abbreviations; 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MOC Minimum Detectable Concentration (see PAl SOP 709) 

BOL - Below Detection Limit 

M Requested M DC not met. 


B - Analyte concentration greater than MDC. 


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


Data Package 10: AM0910114-1 

Date Printed: Thursday, November 05,2009 ALS Laboratory Group - FC Page 1 of2 

LlMS Version: 6.307A 

8 



Isotopic Americium By Alpha Spectroscopy 
PAl 714 Rev 11 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: AS091014-5LCS Sample Matrix: SOLID Prep Batch: AS091 014-5 Final Aliquot: 2.00 9 
Prep SOP: PAl 778 Rev 13 QCBatchIO: AS091 014-5-1 Result Units: pCilg 

Date Collected: 14-0ct.Q9 Run 10: AS091014-5C File Name: Spectrum #1 
Date Prepared: 14-0ct-09 Count Time: 300 minutes 
Date Analyzed: 23-0ct-09 

CASNO Target 
Nuclide Results +/ 2sTPU 

MOC Spike Added %Rec Control 
Limits 

Lab 
Qualifier 

14596-10-2 Am-241 2.32 +/ 0.433 0.0195 2.23 104 79 -118 P 

Chemical Yield Summary 

CarrierlTracer Amount Added Result Units Yield Control 
Limits 

Flag 

Am-243 2.279 1.52 pCilg 66.5 30-110% 

Comments: 

Qualifiers/Flags: 


U - Result is less than the sample specific MDC. 


L T - Result is less than Requested MDC, greater than sample specific MOC. 


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


Y2 - Chemical Yield outside default limits. 


L - LCS Recovery below lower control limit 


H - LCS Recovery above upper control limit. 


P - LCS Recovery within control limits. 


M - The requested MOC was not met. 


M3 - The requested MOC was not met. but thereported 

acti"ty is greater than the reported MOC. 


Data Package 10: AM0910114·1 

Abbreviations: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 1 of 3 

LlMS Version: 6.307A 
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IsotopiC Americium By Alpha Spectroscopy 
PAl 714 Rev 11 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: AS091023-1LCS 
Sample Matrix: WATER Prep Batch: AS091 023-1 Final Aliquot: 1700 ml 

Prep SOP: PAl 778 Rev 13 QCBatchlD: AS091023-1·1 Result Units: pCi/1 
Date Collected: 23-0ct·09 Run 10: AS091023·1C File Name: Spectrum #1 
Date Prepared: 23-0ct-09 Count Time: 600 minutes 
Date Analyzed: 30-0ct-09 

CASNO Target 
Nuclide Results +/. 2sTPU 

MOC Spike Added %Rec Control 
Limits 

Lab 
Qualifier 

14596-10-2 Am-241 2.72 +/ 0.448 0.0138 2.62 104 79 118 P 

Chemical Yield Summary 

CarrierlTracer Amount Added Result Units Yield Control 
Limits 

Flag 

Am·243 2.682 2.20 pCi/1 81.9 30-110% 

Comments: 

QuallfierslFlags: 


U - Result is less than the sample specific MDC. 


L T - Result is less than Requested MDC, greater than sample specific MDC, 


Yl - Chem ical Yield is in control at 100-110%. Quantitative Yield is assumed. 


Y2 - Chemical Yield outside default limits. 


L - LCS Recovery below lower control limit 


H - LCS Recovery above upper control limit 


P - LCS Recovery within control lim its. 


M - The requested MDC was not met 


M3 - The requested MDC was not met, but thereported 

acti,,;ty is greater than the reported MDC. 


Data Package 10: AM0910114-1 

Abbreviations: 

WU - Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page2of3 

LiMS Version: 6.307A 
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Isotopic Americium By Alpha Spectroscopy 
PAl 714 Rev 11 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: AS091023-1LCSD Sample Matrix: WATER Prep Batch: ASQ91 023-1 Final Aliquot: 1700 ml 
Prep SOP: PAl 778 Rev 13 QCBatchID: ASQ91023-1-1 Result Units: pClil 

Date Collected: 23-0ct-09 Run 10: AS091023·1C File Name: Spectrum #1 
Date Prepared: 23-0ct-09 Count Time: 600 minutes 

Date Analyzed: 30-0ct-09 

CAS NO Target 
Nuclide Results +/. 2sTPU 

MOC Spike Added %Rec Control 
Limits 

Lab 
Qualifier 

14596-10-2 Am-241 2.61 +/ 0.442 0.0172 2.62 99.5 79 - 118 P 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units Yield Control 
Limits 

Flag 

Am-243 2.682 1.73 pClil 64.3 30 110% 

Comments: 

QuallfierslFlags: 

U - Result is less than the sample specific MOC. 

n -Result is less than Requested MOC. greater than sample specific MOC. 

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

Y2 - Chern ical Yield outside default limits. 

L LCS Recovery below lower control limit. 

H - LCS Recovery above upper control limit 

P -lCS Recovery within control limits. 

M - The requested MOC was not met. 

M3 - The requested MOC was not met. but thereported 

acti"ty is greater than the reported MOC. 


Data Package 10: AM0910114·1 

Abbreviations: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MOC - Minimum Detectable Concentration (see PAl SOP 709) 

Date Printed: Thursday, November 05,2009 ALS Laboratory Group - FC Page 3 of 3 

LlMS Version: 6.307A 
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Isotopic Americium By Alpha Spectroscopy 
PAl 714 Rev 11 

Duplicate Sample Results (DER) 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-51 
Sample Matrix: SOLID Prep Batch: AS091014-5 Final Aliquot: 2.00 g 

Lab 10: 0910114-2DUP 
Prep SOP: PAl 778 Rev 13 

Date Collected: 07-0ct-09 
aCBatchlO: AS091 014-5-1 

Run 10: AS091 014-5C 
Prep Basis: Dry Weight 

Moisture(%): NA 
Date Prepared: 14-0ct-09 Count Time: 300 minutes Result Units: pCi/g 
Date Analyzed: 23-Oct-09 File Name: Spectrum #1 

CASNO 
Analyte 

Sample 
Result +/ 2s TPU 

Duplicate 
Result +/ 2s TPU 

DER Control 
Limit 

Lab 
Qualifiers 

14596-10-2 Am-241 0,0063 +/- 0.012 -0.00092 +/- 0,017 0.36 2.13 U 

Comments: 

Duplicate QualifierslAags: 


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 nol 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 RecovelY above upper control limit 


P - LCS, Matrix Spike Recovery within control limits 


N - Matrix Spike Recov9l)i outside control limits 


Data Package ID: AM0910114-1 

Abbreviations: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


DER· Duplicate Error Ratio (see PAl SOP 715) 


BDL Below Detection Limit 


NR - Not Reported 


Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 1 of2 

LlMS Version: 6.307A 
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Isotopic Americium By Alpha Spectroscopy 
PAl 714 Rev 11 

Duplicate Sample Results (DER) 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: 


Lab 10: AS091023-1LCSD 


Sample Matrix: WATER Prep Batch: AS091023-1 Final Aliquot: 1700 ml 
Prep SOP: PAl 778 Rev 13 QCBatchIO: AS091 023-1-1 Prep Basis: Unfiltered 

Date Collected: 23-0ct-09 Run 10: AS091023-1C Moisture(o/o): NA 
Date Prepared: 23-Oct-09 Count Time: 600 minutes Result Units: pCill 
Date Analyzed: 30-0ct-09 File Name: Spectrum #1 

CASNO 
Analyte 

Sample 
Result +/ 2sTPU 

Duplicate 
Result +/ 2sTPU 

DER Control 
Limit 

Lab 
Qualifiers 

14596-10-2 Am-241 2.7 +/- 0.45 2.6 +/-0.44 0.17 2.13 P 

Comments: 

Duplicate Qualifiers/Flags: 


u· Result is less than the sample specific MDC. 


Yl • Chemical Yield is in central at 100·110%. Quantitalive yield is assumed. 


Y.2. Chemical Yield outside default limils. 


W· DER is greater than Warning Umft 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 Recovsl)' below lower control limit. 


H • LCS Recovery above upper control limit. 


p. LCS, Matrix Spike Recavel)' within control limits. 


N· Matrix Spike Recovery oulside control limits 


Data Package ID: AM0910114-1 

Abbreviations: 


TPU· Total Propagated Uncertainty (see PAl SOP 743) 


DER· Duplicate Error Ratio (see PAl SOP 715) 


BDL • Below Detection Limit 


NR • Not Reported 


Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 2 of2 

LlMS Version: 6.307A 
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Isotopic Americium By Alpha Spectroscopy 
PAl 714 Rev 11 
Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Sample Matrix: WATER Prep Batch: AS091 023-1 Final Aliquot: 1700 mlBC-WWTP-W1 
Prep SOP: PAl 778 Rev 13 QCBatchlD: AS091 023-1-1 Prep Basis: Unfiltered 

10: 

10: 0910114-1 
Date Collected: 07 -Oct-Q9 Run 10: AS091 023-1 C Moisture(%): NA 

Date Prepared: 23-0ct-09 Count Time: 600 minutes Result Units: pCill 
Analysis ReqCode: 306 Date Analyzed: 30-0ct-Q9 Report Basis: Unfiltered File Name: Spectrum #1 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

14596-10-2 Am-241 0.019 +/- 0.014 0.015 0.05 LT 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units Yield Control 
Limits 

Flag 

Am-243 2.682 1.93 pCi/1 71.8 30-110% 

Comments: 

QuallflerslFlags: 

U - Resul! 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. 

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

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

M The requested MDC was not met 

Abbre~ations: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectab Ie Concentration (see PAl SOP 709) 

BDL - Below Detection Limit 

Oata Package 10: AM0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 1 of2 

LlMS Version: 6.307A 
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Isotopic Americium By Alpha Spectroscopy 
PAl 714 Rev 11 
Sample Results 

Lab Name: ALS laboratory Group •• FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Field ID: BC-WWTP-51 

Lab ID: 0910114-2 

Sample Matrix: SOLID Prep Batch: AS091014-5 Final Aliquot: 2.00 9 
Prep SOP: PAIll8 Rev 13 QCBatchID: AS091014-5-1 Prep Basis: Dry Weight 

Date Collected: 07·0ct-09 Run ID: AS091014-5C Moisture(%): NA 

Date Prepared: 14-0ct-09 Count Time: 300 minutes Result Units: pCi/g 
Analysis ReqCode: 306 Date Analyzed: 23-0ct-09 Report Basis: Dry Weight File Name: Spectrum #1 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

14596-10-2 Am-241 0.0063 +/- 0.012 0.0086 0.05 U 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units Yield Control 
Limits 

Flag 

Am-243 2.279 1.74 pCilg 76.4 30-110% 

Comments: 

QualifierslFlags: 

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. 

IT - Result is less than Requested MDC. greater than sample specific MDC. 

M3 - The requested MDC was not met. but the reported 
acti'lity is greater than the reported MDC. 

M - The requested MDC was not met. 

AbbrelJiatlons: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Coocentration (see PAl SOP 709) 

BDl- Below Detection limit 

Oata Package 10: AM0910114-1 

Date Printed: Thursday, November 05,2009 ALS Laboratory Group - FC Page2of2 

LlMS Version: 6.307A 
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Isotopic Americium By Alpha Spectroscopy 
PAl 714 Rev 11 

Sample Duplicate Results 
Lab Name: ALS Laboratory Group·· FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Field ID: BC-WWTP-51 Sample Matrix: SOLID Prep Batch: AS091014-S Final Aliquot: 2.00 9 

Lab ID: 0910114-2DUP 
Prep SOP: PAl 778 Rev 13 

Date Collected: 07 -Oct-09 
QCBatchlD: AS091014-S-1 

Run ID:AS091014-SC 
Prep Basis: Dry Weight 

Moisture(%): NA 
Date Prepared: 14-0ct-09 Count Time: 300 minutes Result Units: pCi/g 
Date Analyzed: 23-0ct-09 Report Basis: Dry Weight File Name: Spectrum #1 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

14S96-10-2 Am-241 -0.00092 +/- 0.017 0.036 O.OS U 

Chemical Yield Summary 

Carrier/Tracer Amount Added Result Units Yield Control 
Limits 

Flag 

Am-243 2.279 1.27 pCilg 55.6 30-110% 

Comments: 

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. 


LT· Result is less than Requested MOe, greater than sample specific MOe. 


M - The requested MOe was not met. 


M3 • The requested MOe was not met. but thereported acti,,;ty is greater than the reported MDC. 


W • OER is greater than Warning Limit of 1.42 


D· OER is greater 1I1an Control Limit of 2.13 


Abbreviations: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 

BOL· Below Detection Limit 

Data Package 10: AM0910114-1 

Date Printed: Thursday, November OS, 2009 ALS Laboratory Group -- FC Page 1 of 1 

LlMS Version: 6.307A 
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I 
ALS Laboratory Group - Fort Collins 

I QUALITY ASSIJRANCE SUMMARY SHEET 

/ "I 	 PAR W.O. #/BATCH ue.,\~S\ ( 
~~~~~--------

I 
TEST~~~~~-~1~~~\~\________ _ 


METHOD~v~rt~~~~·_________ 

SOP/REV (PREP) _j..:....:r......,f-1:1-+/...,,3""---_____ 


SOPIREV(ANAL) _______________


I 
Briefly document any QA or other problems or deviations associated with the analysis of 
samples. Problems eauld result ::from: log-in, color, odor, dilution, consistency, I 	 scheduling, equipment, or instrumentation, or may include documentation ofminor 
deviations necessary due to unique DQO's or sample characteristics. 

" \.1.1\0';\I 	 .it: q\l 1 

After performing a trial on both water and soil matrices for Am-241 analysis, it was

I determined that the TRU column O.5N HN03 and 9N Hel rinses and the Am eluent 
collection into glass vials were unnecessary per SOP 751/2. Therefore, the two rinses 
were omitted ::from the Am-241 TRU column procedure. The Am eluent was collected 

I into 220mL plastic cups and dried on the steambath instead of collecting into the glass 
vials and drying on the hotblock. 

I 

I 


I 


i 

!i 

TECHNICIAN/ANALYST ---~---'-_-'=ti=->-~7iwf:....:.'~'----- Q/;v109 	 ! 
I 

DEPARTMENT MANAGER 	 DATE --,,--<9A--L/0_Iv-L-'9_'1b :2~ 	
DATE 

FORM 302r6.doc (4/22/04)378640 
17 ! 
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ALS Laborator4 Group 
ANALYT'CAL CHEMISTRY & TES"ING SERVICES 

Environmental Division 
Fort Collins, Colorado 

Strontium-gO 
Case Narrative 

NMED Hazardous Waste Bureau 
8ayo Canyon WWTP 

Work Order Number: 0910114 

1. 	 This report consists of the analytical results for one water sample and one solid sample received 
by ALS on 10/10/09. 

2. 	 These samples were prepared according to procedures SOP707R 10 and SOP336RO. with 
procedure modifications outlined in QASS 374620 for batch SR091021-1. 

3. 	 These samples were analyzed for the presence of 90Sr according to procedure SOP724R1 O. 
The analyses were completed on 10/30/09. 

4. 	 Total radio-strontium is reported as 90Sr. The presence of other radioisotopes of strontium may 
cause positive bias in the measured strontium concentration. 

5. 	 The analysis results for the solid sample are reported on a 'dry weight' basis in units of 
pCi/gram. The analysis results for the water sample are reported in units of pCi/L. The 
water sample was decanted. but not filtered prior to analysis. 

6. 	 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 for batch SR091026-2. 

7. 	 The ICP-AES measurement of strontium concentrations prior to chemical separation for 
method blank SR091026-2MB and laboratory control sample SR091026·2LCS showed 
concentrations less than the amount known to have been added to the samples in the form 
of strontium carrier. To avoid a low bias in the final analytical results the known 
concentration of the carrier was used in chemical yield calculations in lieu of the pre
separation measurement. 

1 



8. 	 No further anomalous situations were encountered during the preparation and analysis of these 
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. 

~.~/==
intla Arend 

/(/osiIo'l
D te 

Radiochemi Prima Data Reviewer 

Ifl5~q
D te 
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ALS Laboratory Group -- Fe 
Sample Number(s) Cross-Reference Table 

Paragon OrderN urn: 0910114 
Client Name: f\lMED Hazardous Waste Bureau 

Client Project Name: Bayo Canyon WWTP 
Client Project Number: 

Client PO Number: 60-667-55-01574 

Client Sample 

Number 


cac Number Matrix Date Time 
Collected Collected 

BC-WWTP-W1 0910114-1 WATER 07-0ct-09 14:50 
BC-WWTP-51 0910114-2 SOLID 07-0ct-09 14:35 

Page 1 of 1 ALS Laboratory Group - Fe Date Printed: Thursday, November 05, 2009 
LlMS Version: o.307A 
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ALS Laboratory Group - Fort Collins 

CONDITION OF SAMPLE UPON RECEIPT FORM 

Client: _--'-N.........M...:......:..E.=-D"""-______ 
Project Manager: ____L=.I.(L;._~""01.___________ 

Workorder No: 
--~~~~~~---.--

Initials: -..:;...;;;-
L Does this project reqllire any special handling in addition to standard Paragon procedures? 

--

2. Are custody seals on shipping containers intact? .... - ....---..... --------t__ 
3. Are Custody seals on sample containers intact? 

~~~---------

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

Are the COC and bottle labels complete and legible?
-_...... -·---··--··~--------'---"-"---+----I 

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

------- ---- ----------,--+----~~ 

Were airbills / shipping documents present andior removable? 
--

8 Are all aqueous samples requiring preservation preserved correctl)'? (excluding volatiles) 
~ ..... - ~-_.. _-_..--~_.- -~-----.----.-.. ~ .... ---~~-....---------. 
9. Are all aqueous non-preserved samples pH 4-9? 

......---....----~-__T -::;;:::'"'-:--j- .... -~--I 

10. Is there sufficient sample for the requested analyses? 

1 L Were all samples placed in the proper containers for the requested analyses? . -~.... -=------------.--'--=~+----

12 l\re all samples within times for the 

13. Were all sample containers received intact? broken or 

14. Are all samples requiring no headspace (VOC, GRO, RSKIMEE, Rx CN/S, radon) 

headspace free? Size of bubble: 

15. Do perchlorate LCMS-MS samples have hpl.r1<:n,,,'p·! 

17 Were the samples shipped on ice? 

18 Were cooler temperatures measured at O.1-6.0°C? 

NO 

NO 

NO 

NO 

Cooler #: I 
-"--

Temperature (C): 5 l.P 
No. of custody seals on cooler: 

Extemal IlRlhr reading: I 6 
Background IlRil1r reading: 13 

Were external ;!Rlhrreadillgs:$ two times back;rruund and within DOT acceptance criteria? YE ! NO / J\A (11'00, see FornI omu 

Additional Information: f'ROVrDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ADOVE, EXCEPT #1 AND ffl6 

~O \t. ~Z:....:..fu..... 11.0 ~ w~ ,?O\j Y-e.e.e.i~e..J +Or a..1l_ ~AJ) _Q.M\~S·(S.. -CK_
Se ~ i5 ~'·YW"'·+f'->·Y,-·_,______ 

\\u. ~.e.,r- \:'oi\-\.e.S ~..- ~ffl.r\e. ~... ~rfx£. +f\\e~ \o>'lt~ :31C<-~-
_ ....._~j!f\.~e.d \AJ.~y-__~~ __:>vS?~ndes\ ,-se..c\~ V'\,.:'\,ent o...~----t:::!.....~ lo.,,\c...
____---"II-'l~f___._..Pro~"" _~d·,N\ ""~~L-~n.~_.~-.h~-\\o""'s; . 
lfapplieable. waR the client contacted? vf!j! NO I NA Contact: Do:; .... /ij~Ohe ~\ ..... DatelTime: '-,0.../_,..:.)____ 

Project Manager Signature / Date: --------------~/-~--?"'iv.ctl~---'(...(..<.;i/l-'r~\...-"-{-3-t!i.L..1_ 
'(R Gun #2: Oakton. SN 299:!150020J -0066 °lR GUll #4 Oakton, Sl\ 2372220 HlI-0002 

Form 2D1r22.x!s (6/1/09) 
Dage 1 of 
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Strontium-gO Analysis by GFPC 
PAl 724 Rev 10 

Method Blank Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID; Bayo Canyon WWTP 

Lab ID: SR091021-1M8 Sample Matrix: SOLID Prep Batch: SR091021-1 Final Aliquot: 2.01 9 
Prep SOP: PAl 707 Rev 10 QCBatchID: SR091021-1-2 Result Units: pCi/g 

Date Collected: 21-0ct-09 Run ID: SR091021-1A File Name: SRC1 026 
Date Prepared: 21-0ct-09 Count Time: 60 minutes 

Date Analyzed: 26-0ct-09 

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested 
MDC 

Lab Qualifier 

10098-97-2 Sr-90 0.0068 +/- 0.12 0.28 0.5 U 

Chemical Yield Summary 

CarrieriTracer Amount Added Result Units Yield Control 
Limits 

Flag 

STRONTIUM 926.5 914 ug 98.6 40 110% 

Comments: 

QuallfierslFlags: 


U • Result is less than the sam~e specific Moe. 


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 MOC, greater than sample specific MOC. 


Abbreviations: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MOC - Minimum Detectable Concentration (see PAl SOP 709) 

BOL - Below Detection Limit 

M - Requested Moe not met 


B Analyte concentraUon greater than MDC. 


B3 - Analyte concentration greater than MOC but less than Requested Moe. 


Data Package ID: SR0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 1 of2 

LlMS Version: 6.307A 
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Strontium-gO Analysis by GFPC 
PAl 724 Rev 10 

Method Blank Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

Lab ID: SR091026-2MB Sample Matrix: WATER Prep Batch: SR091 026-2 Final Aliquot: 985 ml 
Prep SOP: PAl 707 Rev 10 QCBatchID: SR091026-2-2 Result Units: pCi/1 

Date Collected: 26-0ct-09 Run ID: SR091026-2A File Name:SRC1030 
Date Prepared: 26-0ct-09 Count Time: 90 minutes 

Date Analyzed: 30-0ct-09 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

10098-97-2 Sr-90 0.048 +/- 0.30 0.68 1 U 

Chemical Yield Summary 

CarrieriTracer Amount Added Result Units Yield Control 
Limits 

Flag 

STRONTIUM 935.4 854 ug 91.3 40-110% 

Comments: 

QualifierslFlags: 


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. 


L T - Result is less than Requested MDC. greater than sample specific MDC. 


Abbreviations: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 


BDL - Below Detection Limit 


M - Requested MDC not met. 


B - Analyle concentration greater than MDC. 


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


Oata Package 10: SR0910114-1 

Date Printed: Thursday. November 05, 2009 ALS Laboratory Group -- FC Page 2 of 2 

LlMS Version: 6.307A 
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Strontium-gO Analysis by GFPC 
PAl 724 Rev 10 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

CllentProject 10: Bayo Canyon WWTP 

Lab 10: SR091021-1LCS Sample Matrix: SOLID Prep Batch: SR091021-1 Final Aliquot: 2.01 9 
Prep SOP: PAl 707 Rev 10 QCBatchID: SR091021-1-2 Result Units: pCilg 

Date Collected: 21-0ct-09 Run ID: SR091021-1A File Name:SRC1026 
Date Prepared: 21-0ct-09 Count Time: 60 minutas 

Date Analyzed: 26-0ct-09 

CAsNO Target 
Nuclide Results +/. 2sTPU 

MOC Spike Added %Rec Control 
Limits 

Lab 
Qualifier 

10098-97-2 Sr-90 5.54 +/ 1.36 0.304 5.27 105 75 - 125 P 

Chemical Yield Summary 

Carrie rlTrace r Amount Added Units Yield Control 
Limits 

Flag 

STRONTIUM 942.8 896 ug 95.0 40 110% 

Comments: 

QualifierslFlags: 


U • Result is less than the sample specific MOC. 


L T - Result is less than Requested MOC. greater than sample specific MOC. 


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


Y2 - Chemical Yield outside default limits. 


L - LCS Recovery below lower control limit. 


H· LCS Recovery above upper control limit 


P - LCS Recovery within control limits. 


M The requested MOC was not met. 


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

Data Package 10: SR0910114·1 

Abbreviations' 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 

Date Printed: Thursday, November 05, 2009 ALs Laboratory Group - FC Page 1 of 3 

LlMS Version: 6.307A 
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Strontium-gO Analysis by GFPC 
PAl 724 Rev 10 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

Client Project 10: Bayo Canyon WWTP 

Lab 10: SR091026-2LCS Sample Matrix: WATER Prep Batch: SR091026-2 Final Aliquot: 985 ml 
Prep SOP: PAl 707 Rev 10 aCBatchlD: SR091026-2-2 Result Units: pCi/i 

Date Collected: 26-0ct-09 Run 10: SR091026-2A File Name:SRC1030 
Date Prepared: 26-0ct-09 Count Time: 90 minutes 
Date Analyzed: 30-0ct-09 

CASNO Target 
Nuclide Results +/. 2sTPU 

MOC Spike Added %Rec Control 
Limits 

Lab 
Qualifier 

10098-97-2 Sr-90 9.86 +/ 2.43 0.670 10.8 91.6 75 - 125 P 

Chemical Yield Summary 

CarrierlTracer Amount Added Result Units Yield Control 
Limits 

Flag 

STRONTIUM 949.3 853 ug 89.9 40-110% 

Comments: 

QualiflerslFlags: 


U Resul! is less than the sample specific MDC. 


LT· Resul! is less than Recuested MDC. greater Ihan sample specific MDC. 


Yl - Chemical Yield is in conlrol at 100-110%. Quantitative Yield is assumed. 


Y2 - Chem.cal Yield outside default limits. 


L - LCS Recovery below lower control limit. 


H - LCS Recovery above upper control limit. 


P - LCS Recovery within conUollimits. 


M • The requested MDC was no! met. 


M3 - The requested MDC was no! met. but thereported 
activity is greater than the reported MDC. 

Data Package 10: SR0910114-1 

Abbrsvi alions: 

TPU - Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Mimmum Detectable Concentration (see PAl SOP 709) 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page2of3 

LlMS Version: 6.307A 
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Strontium-90 Analysis by GFPC 
PAl 724 Rev 10 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Lab 10: SR091026-2LCSD Sample Matrix: WATER Prep Batch: SR091026-2 Final Aliquot: 985 ml 
Prep SOP: PAl 707 Rev 10 QCBatchID: SR091 026-2-2 Result Units: pCi/1 

Date Collected: 26-0ct-09 Run 10: SR091026-2A File Name:SRC1030 
Date Prepared: 26-0ct-09 Count Time: 90 minutes 
Date Analyzed: 30-0ct-09 

CASNO Target 
Nuclide Results +/. 2sTPU 

MOC Spike Added 0/0 Ree Control 
Limits 

Lab 
Qualifier 

10098-97-2 Sr-90 10.3 +1 2.53 0.665 10.8 95.6 75 - 125 P 

Chemical Yield Summary 

CarrieriTraeer Amount Added Result Units Yield Control 
Limits 

Flag 

STRONTIUM 935.4 862 ug 92.2 40-110% 

Comments: 

Qualifle!"S/Flags: 

U - Result is less than the sample specific MDC 


LT - Result is less than Requested MDC. greater than sample specif.c MDC. 


Yl - Chem ical Yield is in control at 100-110%. Quantitatiw Yield is assumed. 


Y2 - Chemical Yield outside default limits. 


L - LCS Recovery b~ow lower controllimil. 


H - LCS Recovery above upper control limit. 


P - LCS Recovery within control limits. 


M - The mquested MDe was not met. 


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

Data Package 10: SR0910114-1 

Abbre"ations: 

TPU Total Propagated Uncertainty (see PAl SOP 743) 

MDC - Minimum Detectable Concentration (see PAl SOP 709) 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 3 of 3 

LlMS Version: 6.307A 
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Strontium-gO Analysis by GFPC 
PAl 724 Rev 10 

Duplicate Sample Results (DER) 

lab Name: AlS laboratory Group -- FC 
Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

FieldlD: 

lab ID: SR091026-2LCSD 

Sample Matrix:WATER Prep Batch: SR091 026-2 Final Aliquot: 985 ml 
Prep SOP: PAl 707 Rev 10 QCBatchlD: SR091 026-2-2 Prep Basis: Unfiltered 

Date Collected: 26-0ct-09 Run ID: SR091026-2A Moisture(%): NA 
Date Prepared: 26-0ct-09 Count Time: 90 minutes Result Units: pCill 
Date Analyzed: 30-0ct-09 File Name:SRC1030 

CASNO 
Analyte 

Sample 
Result +/. 2sTPU 

Duplicate 
Result +/. 2s TPU 

DER Control 
Limit 

Lab 
Qualifiers 

10098-97-2 Sr-90 9.9 +/- 2.4 10 +/- 2.5 0.12 2.13 P 

Comments: 

Duplicate Qualifiers/Flags: 


U - Result is less than the sample specific MOC. 


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


Y2 - Chemical Yield outside default limits. 


W OER is greater than Warning limit of 1.42 


0- OER is greater than Control limit of 2.13 


LT - Result is less than Request MOC. greater than sample specific MOC 


M - Requested MDC not met 


M3 - The MDC was not met. but the reported 

greater than the reported MDC. 

L - LCS Recovery below lower control limit. 

H - LCS Racovery above upper control limit. 

P - LCS. Matrix Spike Recove<y within conlrollimits. 

N - Matrix Spike Recovery outside control limits 

Data Package 10: SR0910114-1 

Abbreviations: 


TFU - Total Propagated Uncertainty (see PAl SOP 743) 


DER Duplicate Error Ratio (see PAl SOP 715) 


SDL - Below Detection limit 


NR - Nol Reported 


Date Printed; Thursday, November 05, 2009 ALS Laboratory Group - FC Page 1 of 1 

UMS Version: 6.307A 
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Strontium-gO Analysis by GFPC 
PAl 724 Rev 10 
Sample Results 

l.ab Name: Al.S l.aboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject 10: Bayo Canyon WWTP 

Field 10: BC-WWTP-W1 
Sample Matrix: WATER Prep Batch: SR091026-2 Final Aliquot: 887 ml 

Lab 10: 0910114-1 
Prep SOP: PAl 707 Rev 10 

Date Collected: 07 -Oct-09 
QCBatchID: SR091026-2-2 

Run 10: SR091026-2A 

Prep Basis: Unfiltered 
Moisture(%): NA 

Date Prepared: 26-0ct-09 Count Time: 90 minutes Result Units: pCill 

Analysis ReqCode: 336 Date Analyzed: 30-0ct-09 Report Basis: Unfiltered File Name:SRC1030 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

10098-97-2 Sr-90 0.047 +/- 0.29 0.68 1 U 

Chemical Yield Summary 

CarrierlTracer Amount Added Result Units Yield Control 
Limits 

Flag 

STRONTIUM 1110 1050 ug 94.4 40-110% 

Comments: 

QualifierslFlags: 

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. 

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

M3 • The requested MDC was not met, butthe reported 
actl\llty IS greater than the reported MDC. 

M - The requested MDC was not met 

Abbreliations: 


TPU - Total Propagated Uncertainty (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 70>') 


BDL· Below Detection Limit 


Data Package 10: SR0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 1 of 2 

LlMS Version: 6.307A 
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Strontium-gO Analysis by GFPC 
PAl 724 Rev 10 
Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0910114 

Client Name: NMED Hazardous Waste Bureau 

ClientProject ID: Bayo Canyon WWTP 

FieldlD: BC-WWTP-51 Sample Matrix: SOLID Prep Batch: SR091021-1 Final Aliquot: 2.04 g 

LablD: 0910114-2 
Prep SOP: PAl 707 Rev 10 

Date Collected: 07 -Oct-09 
QCBatchlD: SR091021-1-2 

Run ID: SR091021-1A 
Prep Basis: Dry Weight 

Moisture(%): NA 

Date Prepared: 21-0ct-09 Count Time: 60 minutes Result Units: pCVg 
Analysis ReqCode: 336 Date Analyzed: 26-0ct-09 Report Basis: Dry Weight File Name: SRC1026 

CASNO Target Nuclide Result +/- 2 s TPU MOC Requested 
MOC 

Lab Qualifier 

10098-97-2 Sr-90 0.45 +/- 0.22 0.35 0.5 LT 

Chemical Yield Summary 

CarrierlTracer Amount Added Result Units Yield Control 
Limits 

Flag 

STRONTIUM 1175 918 ug 78.2 40 110 % 

Comments: 

QualifiersJFlags: 

U - Result is less than the sample specific MDC. 

Y1 -Chem.cal Yleld is in control at 100-110%. Quantitali"" Yield is assumed. 

Y2· Chemical Yield outside default limits. 

L T - 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 (see PAl SOP 743) 


MDC - Minimum Detectable Concentration (see PAl SOP 709) 


BDL - Below Detection Umit 


Data Package 10: SR0910114-1 

Date Printed: Thursday, November 05, 2009 ALS Laboratory Group - FC Page 2of2 

LlMS Version: 6.307A 
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ALS Laboratory Group - Fort Collins 

QUALITY ASSUR4.-NCE SUMM.t\RY SHEET 

METHOD F{~
-	 I' 

SOP/REV (PREP) _7~(i-L7---!.p,..L..!...l:ic::-j____ 
SOP/REV (ANAL) ________ 

Briefly document any QA or other problems or deviations associated with the analysis of 
samples. Problems could result from: log-in, color, odor, dilution, consistency, 
scheduling, equipment, or instrumentation, or may include documentation ofmil1or 
deviations necessary due to unique DQO's or sample characteristics, 

~..;:-; \. C. i: ,r')/nC4t'...)v.: V{ I vI '-' \' 
Due to matrix interference in these samples, the following procedure was perfonned: 

STRONTIUM PROCEDURE MODIFICATION TO REMOVE INTERFERING 

ALPHA ACTIVITY 


The following changes may be utilized at the technician's discretion for samples believed 
to have elevated actinides, especially Pu. 

e- Follow SOP 707 RlO through step 8.2.14. (ifthe matrix is soil) or 8.3.9 (if the 
matrix is water) and evaporate sample~ to dryness on the steam bath. 

• 	 Dissolve the salts in 5 mL of3N instead of8N nitric acid. Ensure the entire 
sample residue is in solution. 

• Remove samples from the steam bath and allow to cool. 
.. 	 ,\\lhile samples are cooling, prepare an ascorbic acid solution Viritha concentration 

of200mg I mL. Ascorbic acid solution must be made fresh daily. 
• 	 Add 1 mL ofthe ascorbic acid solution to each sample. Swirl gently. 
• 	 Load sa.mples onto the Sr colunID that has been preconditioned with 2 mL of 3N 

nitric acid. 

• 	 Rinse the cup as stated in sections 8.5.3-8.5.5 substituting 3N nitric for 8N nitric 
each time. 

• 	 At step 8.5.6 add 5 mL of a 3N nitric 'acid- 0.11\1 oxalic acid rinse (instead of 
O.05M oxalic acid.) 

" 	 Follow this rinse with 5 mL 3N nitric acid at step 8.5.7 and continue with the 
remainder of the SOP as wlitten. 

TEC}frnCIAN/ANALYST __~~~~~~~___________ 

........... 
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