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National Nuclear Security Administration 
Los Alamos Site Office, MS A316 
Environmental Restoration Program 
Los Alamos, New Mexico 87544 
(505) 667-4255/FAX (505) 606-2132 

Date: DEC 0 1 201J 
Refer To: EP2011-0402 

Subject: Responses to Sangre de Cristo Water Division Questions Regarding Low-Level 
Tritium Results Reported by the Los Alamos National Laboratory Sitewide 
Monitoring Program for the City of Santa Fe Buckman Water Supply Wells 

Dear Mr. Snyder: 

This letter provides responses to Mr. Alex Puglisi questions (in bold), received by email on 
November 7, 2011, regarding the low-level tritium results discussed by the Los Alamos National 
Laboratory (the Laboratory) in its October 25, 2011, letter report. In this report, the Laboratory states 
that tritium results from the May 17, 2011, sampling event for City of Santa Fe Buckman Water 
Supply Wells Nos 1, 6, and 8 were all nondetects. However, two of the three water samples collected 
on March 14, 2011, from wells 1 and 6 resulted in tritium detects. The letter report further states that 
the Laboratory is working with American Radiation Services laboratory to reevaluate its calculation 
errors of the March 14, 2011, results. 

What were these calculation errors? 

The analytical laboratory found that rounding functions programmed into its controlled spreadsheet 
were incorrect. The laboratory also found input errors that were a direct result of manual data entry. 

How were they determined to have occurred at this late point in time and why were they not 
discovered when the March 14th results were first reported? 

The Laboratory identified the two tritium detects from the March 14,2011, sampling event as 
elevated compared with previous results immediately after pulling the data from The Laboratory's 
database. The Laboratory requested that the analytical laboratory review the data packages to 
ensure the accuracy of the results; however, the review was not completed before the 120-day 
deadline for releasing the data to the public or posting it to the RACER database. The 
August 16, 2011, letter reporting the March 16, 2011, sampling event results did identify a 

An Equal Opportunity Employer r Operated by Lo, Alamo' National Securiry, LLC I 
National Nuclear Security Admini~tmtion of the U.S Depanmenl of Energy 35040 

11111111111111111111111111111111111 



John Kieling 2 EP2011-0402 

discrepancy between the March 14, 2011, sample results analyzed byARS and previous results 
analyzed by the University of Miami Tritium Laboratory. The discrepancy was attributed to 
differences in each laboratory's minimum detectable activity and counting uncertainty. It has 
recently been determined that rounding functions and input errors are factors that resulted in the 
tritium detections in the March 14, 2011, samples. 

Over the last 2 yr, the Laboratory has transitioned from using the University of Miami to ARS for 
low-level tritium analysis and has been working with ARS to match our data-quality requirements 
with capabilities and limitations inherent to the analytical method. This past summer, the 
Laboratory conducted an assessment of all tritium data received from ARS and identified a body of 
tritium results that appeared erroneous when assessed as part of a larger body of data. The 
Laboratory requested that ARS review its protocol, and it has just completed its assessment of 
potential issues associated with low-level tritium analysis. 

For these Buckman well samples, revised calculation activities were significantly different from 
initially reported. When recalculated using the correct spreadsheet, the results previously reported 
as detections are now considered nondetects. 

Were the March 14th results entered into the RACER database, and will the Laboratory 
make changes in that database? 

Yes, the results were uploaded to RACER following the City of Santa Fe's review period. Once the 
results are reviewed and corrected by the analytical laboratory and the Laboratory's review of the 
changes is concluded, the updated results will be added to RACER. The superseded results will be 
retained in RACER but with new qualifiers that indicate the results are rejected. 

If you have any further questions, please contact Steve Paris at (505) 606-0915 (smparis@lanl.gov) 
or Woody Woodworth at (505) 665-5820 (lance.woodworth@nnsa.doe.gov). 

Sincerely, 

~c~dt::~~r 
Environmental Programs 
Los Alamos National Laboratory 

Sincerely, 

.-4~~o<..- .,!;, 
George J. Rael, Assistant Manager 
Environmental Projects Office 
Los Alamos Site Office 
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Michael Gonzales, City of Santa Fe, 801 West San Mateo, Santa Fe, NM 87 505 
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Gene Turner, DOE-LASO, MS A316 (date-stamped letter emailed) 
Neil Weber, San Ddefonso Pueblo (date-stamped letter emailed) 
Steve Paris, EP-CAP, MS M992 (date-stamped letteremailed) 
Craig Douglass EP-CAP MS M996 (date-stamped letter emailed) 
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William Alexander, EP-BPS, MS M992 (date-stamped letter emailed) 
RPF, MS M707 (electronic copy) 
Public Reading Room, MS M992 (hard copy) 
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DATA VALIDATION COVER SHEET 

5119-1 

Data Validation Cover Sheet 

Records Use only 

 

 

Section I. 

REQUEST NUMBER:       11-3383 VALIDATION DATE:        10/25/11 LAB CODE:        ARS 

CONTRACT LABORATORY NAME:        American Radiation Services 

VALIDATOR:        Larry Fukui ORGANIZATION:        Analytical Quality Associates, Inc. 
ANALYTICAL SUITE (CHECK ALL THAT APPLY):  

  TPH-GRO   HIGH EXPLOSIVES   DIOXIN FURANS   LCMSMS PERCHLORATES

  TPH-DRO   METALS   PCB CONGENERS   ORGANOCHLORINE 
PESTICIDES/POLYCHLORINA
TED BIPHENYLS 

  GENERAL CHEMISTRY   RADIOCHEMISTRY  LCMSMS HIGH 
EXPLOSIVES 

  OTHER (DESCRIBE):       Tritium Only 

 

Section II. Completeness Check 

YES NO N/A (CHECK ONE) YES NO N/A (CHECK ONE) 

   1. CHAIN-OF-CUSTODY FORM(S)    6. RAW/BSS DATA 

   2. CASE NARRATIVE    7. QUALITY CONTROL FORMS 

   3. SAMPLE RESULT FORMS    8. QUANTITATION REPORTS 

   4. SAMPLE CHROMATOGRAMS    9. TICS FORMS 

   5. STANDARD CHROMATOGRAMS    10. TICS MASS SPECTRA 

Comments/problems noted (include information about requests for further information submitted to the contract 
laboratory and agreed-upon date of resolution and contract laboratory point of contact):  

1. In the EQB, sample Buckman1-11-26863 associated with field samples -26862 and -26864, tritium was detected.  The 
associated field sample results were NDs and, thus, were not qualified.   

2. It should be noted that no MS or duplicate samples were analyzed.  However, an LCS and LCSD were analyzed, met 
acceptance criteria and, thus, no sample data were qualified. 

3. It should also be noted that the LCS/LCSD RER was hand-calculated using the 2-sigma TPU values and was found to 
be within specifications.  No sample data were qualified as a result. 

 

         Reviewed by:   Susan Ball                                   Level: I                                                    Date:  10/26/11 

 

VALIDATOR’S SIGNATURE:        DATE:       10/25/11 

Form 5119-1, Revision 0.0 LOS ALAMOS 

Environmental Restoration Project 
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RAD ANALYTICAL DATA VALIDATION CHECKLIST 

5119-2 

Rad Analytical Data Validation Checklist 

Records Use only 

 

 

Yes No N/A  Assign Qualifier Listed Below If 
Criterion = Yes 

(Check One) Non-detected 
Analyte 

Detected 
Analyte 

   1. The holding time was >1 and ≤2 times the 
applicable holding time requirement.  

UJ, R9 J-, R9 

   2. The holding time was >2 times the applicable 
holding time requirement.  

R, R9a J-, R9a 

   

3. The results for the affected analytes are 
considered not detected (U) because the 
associated sample concentration was less than 
or equal to the MDC. 

U, R5 N/A 

   
4. The analyte should be regarded as rejected 

because spectral interferences prevent positive 
identification of the analytes. 

R, R5a R, R5a 

   
5. The MDC and/or TPU documentation is missing. 

Data may not be acceptable for use. Contact the 
SMO or external laboratory for information. 

R, R5b J-, R5b 

   

6. The results for the affected analytes should be 
regarded as not detected (U) because the 
associated sample concentration was less than 
3X the 1 sigma TPU. 

U, R11 N/A 

   7. The sample result is ≤5X the concentration of 
the related analyte in the method blank.  

U, R4 N/A 

   
8. The affected analytes are considered estimated 

and biased high because this analyte was 
identified in the method blank but was >5X. 

N/A J, R4a 

   
9. The sample result is ≤5X the concentration of 

the related analyte in the trip blank, rinsate 
blank, or equipment blank.  

U, R4d N/A 

   
10. Required method blank information is missing. 

Data may not be acceptable for use. Contact the 
SMO or external laboratory for information. 

R, R4e R, R4e 

   

11. The tracer is <10%R. Follow the external 
laboratory limits located within the associated 
data package. Tracer%R is not applicable for 
Gamma Spectroscopy. 

R, R3 R, R3 



Page 2 of 3 

RAD ANALYTICAL DATA VALIDATION CHECKLIST 
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Rad Analytical Data Validation Checklist 

Records Use only 

 

 

Yes No N/A  Assign Qualifier Listed Below If 
Criterion = Yes 

(Check One) Non-detected 
Analyte 

Detected 
Analyte 

   

12. The tracer is < the Lower Acceptance Level 
(LAL) but ≥10%R. Follow the external laboratory 
limits located within the associated data 
package. Tracer%R is not applicable for Gamma 
Spectroscopy. 

UJ, R3a J-, R3a 

   

13. The Tracer%R value is > the Upper Acceptance 
Limit (UAL). Follow the external laboratory 
limits located within the associated data 
package. Tracer%R is not applicable for Gamma 
Spectroscopy.  

N/A J+, R3b 

   

14. Required tracer information is missing. Data 
may not be acceptable for use. Contact the SMO 
or external laboratory for information. Tracer%R 
is not applicable for Gamma Spectroscopy.  

R, R3d R, R3d 

   
15. The LCS percent recovery was <10%. Follow the 

external laboratory limits located within the 
associated data package.  

R, R12 R, R12 

   
16. The LCS percent recovery was < the LAL but 

>10%. Follow the external laboratory limits 
located within the associated data package.  

UJ, R12a J-, R12a 

   
17. The LCS percent recovery was > the UAL. 

Follow the external laboratory limits located 
within the associated data package. 

N/A J+, R12b 

   
18. The LCS documentation is missing. Data may 

not be acceptable for use. Contact the SMO or 
external laboratory for information. 

R, R12c R, R12c 

   19. Associated duplicate sample has DER or RER > 
the analytical laboratory’s acceptance limits.  

R, R10 J, J10 

   

20. The duplicate sample was not prepared and/or 
analyzed with the samples for unspecified 
reasons. The duplicate information is missing. 
Data may not be acceptable for use. Contact the 
SMO or external laboratory for information. 

R, R6 R, R6 
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RAD ANALYTICAL DATA VALIDATION CHECKLIST 

5119-2 

Rad Analytical Data Validation Checklist 

Records Use only 

 

 

Yes No N/A  Assign Qualifier Listed Below If 
Criterion = Yes 

(Check One) Non-detected 
Analyte 

Detected 
Analyte 

   

21. The associated matrix spike recovery was 
<10%. Follow the external laboratory limits. 
MS/MSD is not applicable to Gamma 
Spectroscopy. 

R, R6 R, R6 

   

22. The associated matrix spike recovery was 
<10%. Follow the external laboratory limits. 
MS/MSD is not applicable to Gamma 
Spectroscopy. 

UJ, R6a J-, R6a 

   

23. The associated matrix spike recovery was 
above the UAL. Follow the external laboratory 
limits. MS/MSD is not applicable to Gamma 
Spectroscopy. 

UJ, R6b J+, R6b 

   

24. Required matrix spike information is missing. 
Data may not be acceptable for use. Contact the 
SMO or external laboratory for information. If 
LCS information is present, do not Reject. 
Qualify data based on LCS information. MS/MSD 
is not applicable to Gamma Spectroscopy.   

R, R6c R, R6c 

   25. Duplicate, dilution, or reanalysis. UJ, R88 J, R88 

   

26. The LANL project chemist identified quality 
deficiencies in the reported data that require 
further qualification. This code can ONLY be 
used and/or under advisement by the LANL 
project chemist.  

UJ, R, R19 J, R, R19 

   

27. Quantification of data via data validation did not 
occur based on Quality Control requirements in 
this procedure. Adhere to the external 
laboratory qualifiers found within the Form I 
analytical data summary sheets generated by 
the external laboratory.  

U, U_LAB J, J_LAB  
NQ, NQ 

 



9 of 76

Larry
Text Box
LMF
10/25/11



10 of 76

Larry
Text Box
LMF
10/25/11



11 of 76

Larry
Text Box
LMF
10/25/11



12 of 76

Larry
Text Box
LMF
10/25/11



13 of 76

Larry
Text Box
LMF
10/25/11



3 of 76



4 of 76



1 of 76



2 of 76



3 of 76



4 of 76



5 of 76



6 of 76



7 of 76



8 of 76



9 of 76



10 of 76



11 of 76



12 of 76



13 of 76



14 of 76



15 of 76



16 of 76



17 of 76



18 of 76



19 of 76



20 of 76



21 of 76



22 of 76



23 of 76



24 of 76



25 of 76



26 of 76



27 of 76



28 of 76



29 of 76



30 of 76



31 of 76



32 of 76



33 of 76



34 of 76



35 of 76



36 of 76



37 of 76



38 of 76



39 of 76



40 of 76



41 of 76



42 of 76



43 of 76



44 of 76



45 of 76



46 of 76



47 of 76



48 of 76



49 of 76



50 of 76



51 of 76



52 of 76



53 of 76



54 of 76



55 of 76



56 of 76



57 of 76



58 of 76



59 of 76



60 of 76



61 of 76



62 of 76



63 of 76



64 of 76



65 of 76



66 of 76



67 of 76



68 of 76



69 of 76



70 of 76



71 of 76



72 of 76



73 of 76



74 of 76



75 of 76



76 of 76



Location 
Name Start Date

Fld Prep 
Code

Fld Qc 
Type 
Code

Lab 
Sample 
Type 
Code

Anyl Suite 
Code

Analyte 
Desc Analyte Symbol

Buckman 1 08/31/11 UF CS GENINORGDissolved ODO
Buckman 1 08/31/11 UF CS GENINORGOxidation R  ORP
Buckman 1 08/31/11 UF CS GENINORGSpecific Co SPEC_CONDC
Buckman 1 08/31/11 UF CS GENINORGTemperatuTEMP
Buckman 1 08/31/11 UF CS GENINORGTurbidity TURB
Buckman 1 08/31/11 UF CS GENINORGpH pH
Buckman 1 08/31/11 UF EQB CS RAD Tritium H-3
Buckman 1 08/31/11 UF FD CS RAD Tritium H-3 <
Buckman 1 08/31/11 UF CS RAD Tritium H-3 <
Buckman 6 08/31/11 UF CS GENINORGDissolved ODO
Buckman 6 08/31/11 UF CS GENINORGOxidation R  ORP
Buckman 6 08/31/11 UF CS GENINORGSpecific Co SPEC_CONDC
Buckman 6 08/31/11 UF CS GENINORGTemperatuTEMP
Buckman 6 08/31/11 UF CS GENINORGTurbidity TURB
Buckman 6 08/31/11 UF CS GENINORGpH pH
Buckman 6 08/31/11 UF CS RAD Tritium H-3 <
Buckman 8 08/31/11 UF CS GENINORGDissolved ODO
Buckman 8 08/31/11 UF CS GENINORGOxidation R  ORP
Buckman 8 08/31/11 UF CS GENINORGSpecific Co SPEC_CONDC
Buckman 8 08/31/11 UF CS GENINORGTemperatuTEMP
Buckman 8 08/31/11 UF CS GENINORGTurbidity TURB
Buckman 8 08/31/11 UF CS GENINORGpH pH
Buckman 8 08/31/11 UF CS RAD Tritium H-3 <



Std Result
Std 
Uncert Std Mdl Std Mda Std Uom

Dilution 
Factor

Fld Matrix 
Code

Anyl Meth 
Code Lab Code

Lab Qual 
Code

7.06 mg/L WG Generic Fie  FLD
176 mV WG Generic Fie  FLD
453 uS/cm WG GENERIC F  FLD

23.11 deg C WG GENERIC F  FLD
0.52 NTU WG GENERIC F  FLD
8.27 SU WG GENERIC F  FLD

7.152 1.373 2.363 pCi/L 1 WG Generic:Lo ARSL
-0.128 0.607 2.044 pCi/L 1 WG Generic:Lo ARSL U
-0.192 0.702 2.395 pCi/L 1 WG Generic:Lo ARSL U

6.29 mg/L WG Generic Fie  FLD
186.4 mV WG Generic Fie  FLD

639 uS/cm WG GENERIC F  FLD
24.61 deg C WG GENERIC F  FLD

0.25 NTU WG GENERIC F  FLD
6.77 SU WG GENERIC F  FLD

-0.702 0.671 2.299 pCi/L 1 WG Generic:Lo ARSL U
5.18 mg/L WG Generic Fie  FLD

201.8 mV WG Generic Fie  FLD
536 uS/cm WG GENERIC F  FLD

26.18 deg C WG GENERIC F  FLD
0.23 NTU WG GENERIC F  FLD
7.41 SU WG GENERIC F  FLD

1.341 0.734 2.331 pCi/L 1 WG Generic:Lo ARSL U



Concat 
Flag Code

Concat 
Reason 
Code Sample Id

Buckman1-11-26862
Buckman1-11-26862
Buckman1-11-26862
Buckman1-11-26862
Buckman1-11-26862
Buckman1-11-26862
Buckman1-11-26863

U R5 Buckman1-11-26864
U R5 Buckman1-11-26862

Buckman06-11-26865
Buckman06-11-26865
Buckman06-11-26865
Buckman06-11-26865
Buckman06-11-26865
Buckman06-11-26865

U R5 Buckman06-11-26865
Buckman08-11-26866
Buckman08-11-26866
Buckman08-11-26866
Buckman08-11-26866
Buckman08-11-26866
Buckman08-11-26866

U R5 Buckman08-11-26866
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