
A 
·LosAiamos 

NATIONAL LABORATORY 
--- EST.1943 --

Environmental Programs 
P.O. Box 1663, MS M991 
Los Alamos, New Mexico 87545 
(505) 606-2337/FAX (505) 665-1812 

Mr. Brian Snyder, Water Division Director 
Acting Public Utilities Division Director 
Sangre de Cristo Water Division 
City of Santa Fe 
801 West San Mateo 
P.O. Box 909 
Santa Fe, New Mexico 87504 

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:,ffB 2 9 2012 
Refer To: EP20 12-0019 

Subject: Update to Tritium Results Previously Reported to the City of Santa Fe 

Dear Mr. Snyder: 

Los Alamos National Laboratory (the Laboratory) conducts routine groundwater quality monitoring 
of the City of Santa Fe (the City) Buckman water supply wells according to the Laboratory's 
Sitewide Monitoring Program, City of Santa Fe Buckman Water Supply Wells, 2010-2011 
Sampling and Analysis Plan. 

Along with other analyses, groundwater samples are analyzed for low-level tritium using a method 
capable of obtaining a very low minimal detectable activity (MDA) of 2-3 pCi/L compared with 
U.S. Environmental Protection Agency (EPA) Method 906.0, Tritium in Drinking Water, which has 
a required detection limit of 1000 pCi/L. The lower MDA method, although not approved by EPA, 
is used to analyze groundwater samples for tritium to determine if the groundwater is isolated from 
relatively recent (the past 40 to 50 yr) precipitation that would contain elevated tritium from global 
aboveground nuclear testing. 

In 2008, the Laboratory began using a new analytical laboratory, American Radiation Services 
(ARSL), for this analysis. In the latter half of 2010, the Laboratory was provided tritium results 
from ARSL that were higher than previously reported for wells with a history of lower levels or 
nondetects. In response to a request by the Laboratory, ARSL reviewed its history of analytical 
results and discovered that in some cases the incorrect method had been reported and that 
calculation and other errors had affected the reported analytical results, uncertainty, MD As, and 
laboratory qualifiers. ARSL submitted a response to the Laboratory's request for corrective action 
resulting from calculation errors (Attachment I) and new data reports with updated tritium results 
(Attachment 2). 
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The attached table (Attachment 3) provides a list of all the tritium results analyzed by ARSL for 
samples from the City of s·anta Fe Buckman water supply wells collected between September 2008 
and May 2011. The table shows the original and the updated tritium results, uncertainty, MDAs, 
method, and laboratory qualifiers, where applicable. The accompanying CD includes the revised 
analytical data packages for cases where results were updated. 

The updated tritium results will be added to the Laboratory's database. The original results will 
remain in the database but will be qualified as rejected. The Laboratory currently plans to make 
these changes in the Laboratory's database and within the RACER database, based on the City's 
February 1, 2012, correspondence. 

If you have questions, please contact Steve Paris at (505) 606-0915 (srnparis@lanl.gov) or 
David Rhodes at (505) 665-5325 (david.rhodes@nnsa.doe.gov). 

Sincerely, 

~Li:s~irector 
Environmental Programs 
Los Alamos National Laboratory 

Sincerely, 

~~h.-
George J. Rael, Assistant Manager 
Environmental Projects Office 
Los Alamos Site Office 
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MG/GR/CD/SP/DR:sm 

Attachments: (1) ARS Response to Los Alamos National Laboratory Regarding Corrective Action 
Reporting for Low-Level Tritium Data 
(2) CD with the Data Packages for the Updated Tritium Results (LA-UR-12-0298) 
(3) Tritium Results Analyzed by ARSL for City of Santa Fe Buckman WaterS~-~ 
Wells ~.\ · ~~ 9 7o1';. 

Cy: (w/att.) 
Laurie King, EPA Region 6, Dallas, TX 
Neil Weber, San Ildefonso Pueblo 
Alex Puglisi, City of Santa Fe, 801 West San Mateo, Santa Fe, NM 87505 
Claudia Borchert, City of Santa Fe, 801 West San Mateo, Santa Fe, NM 87505 
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Michael Gonzales, City of Santa Fe, 801 West San Mateo, Santa Fe, NM 87 505 <.: · ..... . . . .· 
John Kieling, NMED-HWB, 2905 Rodeo Park Drive East, Building 1, Santa Fe, NM 87)$'". ~ ·· 
Margaret Ryan, NMED-DWB, P.O. Box 5469, Santa Fe, NM 87502 
Steve Yanicak, NMED-DOE-OB, MS M894 
Hai Shen, DOE-LASO, MS A316 
Cheryl Rodriguez, DOE-LASO, MS A316 
Tom Carver, DOE-LASO, MS A316 
David Rhodes, DOE-LASO, MS A316 
Steve Paris, EP-CAP, MS M992 
Suzanne Coyne, IRM-DCS, MS M992 
William Alexander, EP-BPS, MS M992 
RPF, MS M707 (electronic copy) 

Cy: (w/o att.) 
Tom Skibitski, NMED-OB, Santa Fe, NM (date-stamped letter emailed) 
Annette Russell, DOE-LASO, MS A316 (date-stamped letter emailed) 
Michael B. Mallory, PADOPS, Al02 (date-stamped letter emailed) 
Mike Brandt, ADESHQ, MS K491 (date-stamped letter emailed) 
Mike Saladen, ENV-RCRA, MS K490 (date-stamped letter emailed) 
David B. Rogers, EP-EI, MS M992 (date-stamped letter emailed) 
Danny Katzman, EP-ET, MS M992 (date-stamped letter emailed) 
Craig Douglass, EP-CAP, MS M996 (date-stamped letter emailed) 
Dave Mcinroy, EP-CAP, MS M996 (date-stamped letter emailed) 
Michael J. Graham, ADEP, MS M991 (date-stamped letter emailed) 



AMRAD 
AMERICAN RADIATION SERVICES, UC 

October 7, 2011 

Ms. Nita Patel 
Los Alamos National Laboratory 
P.O. Box 1663, MS M992 
Los Alamos, NM 87545 

RE: CAR for Low Level Tritium Data 

Dear Ms. Patel: 

This letter is in response to the formal request by Mr. Lonnie Morris of AQA, dated September 
7, 2011, asking ARS to investigate and perform corrective action in response to several 
calculation errors discovered in the review of recent Low Level Tritium data. These errors were 
discovered following an inquiry by Mr. Keith Greene ofLANL, dated July 7, 2011, in which 
several increased activities were reported for a site that had traditionally yielded much lower 
results. As a result of this inquiry and the resulting discovery of calculation errors, Ms. Vir gene 
Mulligan of ARS initiated a Non-Conformance report (NCR#11-1308, see attached) in an effort 
to determine the root cause of the issue. Due to the specialized nature of the test, the initial 
investigation included a review of all chemistry procedures and QC analysis, a review of all low 
level tritium data from January 201 0 until present and a review of all low level tritium 
calculation spreadsheets. The initial investigation indicated that the chemistry was being 
performed correctly and that all QC criteria were in control, thus indicating that the errors were 
isolated to the calculation portion of the process. Ultimately, all low level tritium data dating 
back to January 2008 was reviewed for potential errors. 

During this investigation, it was determined by ARS that two types of errors had occurred which 
resulted in the miscalculation of low level tritium data. The first type of error discovered was an 
inadvertent rounding factor that had been programmed into a controlled spreadsheet in April 
2010. This spreadsheet had been programmed, verified, and released for use by Mr. Tony Byrd 
who was ARS's QA Manager at the time. The second type of error discovered was inadvertent 
typographically mistakes which were a direct result of manual data entry following the 
completion of the analysis. In most cases, the revised calculated activities were not significantly 
impacted by the errors; however, this was not always true. For example, several results that had 
previously been reported with activities higher than historical values, when recalculated using 
the corrected spreadsheet, yielded results that would now be considered non-detects. 

As a result of these findings, ARS has initiated corrective actions in an effort to eliminate this 
problem. These actions include the review, correction, and re-submittal of all affected data and 
reports dating back to January 2008. ARS has also corrected the calculation spreadsheet and had 
the new spreadsheet manually verified by an independent party. As a more robust solution to the 
problem, ARS is currently in the process of having these calculations automated within its LIMS 
system. We plan to complete this programming in the early part of2012. Until this 

American Radiation Services, LLC 
2609 North River Road I Port Allen, Louisiana 70767 I PH 1225.381.2991 I FX 1225.381.2996 
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programming is complete, ARS will have a second person perform a 100% review of all manual 
data entry associated with low level tritium calculations. 

I sincerely apologize for any inconvenience that this situation may have caused or will cause in 
the future. We feel that the proposed corrective actions will eliminate the problem and prevent 
recurrence. In addition, we welcome any suggestions that can help improve the process. If I can 
be of further assistance, please feel free to contact me by email (jturner@amrad.com) or phone 
(225-381-2991). 

Regards, 

Jimmy Turner 
Laboratory Manager 
American Radiation Services, LLC 

American Radiation Services, LLC 
2609 North River Road I Port Allen, Louisiana 70767 I PH 1225.381.2991 I FX 1225.381.2996 

www.amrad.com 



Attachment I 

CAR 11-1308 
LANL LLH3 Data 

Description of Root Cause Investigation: 

I) Existing and Prior Controlled spreadsheets used to calculate low level tritium 
activity were reviewed and evaluated to determine where the formula error 
occurred. This process determined that the error began in April 201 0. All prior 
versions of spreadsheet did not contain the rounding function that has been in use 
since April 2010. In addition, existing spreadsheet was verified that all 
calculation cells were locked and password protected. Rounding error was not a 
result of inadvertent change. 

2) Initially, all data from 20 I 0 to 2011 was reviewed for typographical errors. All 
13 columns of the spreadsheet where manual data entry occurs were reviewed 
against the raw data. This review was performed by Susan Leese of ARS. One 
error was found in 34 batches resulting in the incorrect reporting of 20 samples. 
This error occurred when the DPM values were entered into the average CPM 
column instead of the CPM values for the entire batch of samples. As a result of 
this finding, additional data from 2008 and 2009 was reviewed in the same 
manner. This review was conducted by Jimmy Turner of ARS and Lonnie Morris 
of AQA, each reviewing approximately 50% of the data. Typographical errors 
were found in 4 of 22 batches resulting in the incorrect reporting of 3 5 samples. 
These errors included incorrect activity reference dates and incorrect background 
values. None of these errors were caught during ARS's original review of data 
prior to release of final reports. In addition, more than 50% of the calculations 
were manually verified by Lonnie Morris of AQA and Susan Leese of ARS. No 
additional calculation errors were found, which confirmed that the spreadsheet in 
use prior to April 201 0 was correct and did not contain any formulation errors. 

Root Cause Investigation Results: 

1) Spreadsheet placed in service in April2010 by Tony Byrd contained an invalid 
formula in the average CPM column which caused the average CPM to round to 
the nearest whole number and thus calculate the results incorrectly. This error 
was isolated to this column of cells. All other formulas were correct. 

2) Existing data review process for low level tritium does not include a 100 % 
review by a second person for manual data entry parameters. Since this process is 
manual there is high potential for human error. This process needs to be 
automated so that manual transcription errors do not occur. 



Corrective Actions: 

1) 

2) 

A) Corrected existing spreadsheet to remove rounding formula from average 
CPM column so that calculation is performed correctly. Once completed, had 
an independent validator perform manual verification of all calculations. 
Once independent verification was completed, locked formula cells and 
password protected, and issued new spreadsheet for use. Also, previous 
version of spreadsheet was removed from use. Responsible Party: Virgene 
Mulligan, ARS, VP Laboratory Services. Independent Validator: Bob 
Shannon, Independent Contractor. 

B) Recalculated all data from 2009 and 2010 using new spreadsheet and reported 
corrections on Form 1 's to LANL. In addition, level IV data packages and 
EDD's will be revised and resubmitted to LANL by October 14, 2011. 
Responsible Party: Susan Leese, ARS, Project Manager. 

C) Summarized before and after activities in a spreadsheet and submitted to 
LANL for review. Responsible Party: Susan Leese, ARS, Project Manager. 

D) Program calculations and automate data reporting of Low Level Tritium 
analysis into TRAX Laboratory Information Management System so that a 
spreadsheet is no longer required. Once programmed, verify calculations are 
correct and release for use into the laboratory. Expected completion date is on 
or before March 31, 2012. Responsible Party: Virgene Mulligan, ARS, VP 
Laboratory Services and David Bowling, LIMS programmer. 

A) Compiled list of all low level tritium data for LANL from January 2008 thru 
March 2010 and submitted to Nita Patel and Lonnie Morris. Once compiled, 
list was split for review between Lonnie Morris and Jimmy Turner. All data 
was reviewed as stated above in the investigation, errors were corrected, and 
level IV data reports and EDD's were resubmitted to LANL. Responsible 
Party: Jimmy Turner, ARS, Laboratory Manager; Lonnie Morris, AQA; and 
Susan Leese, ARS, Project Manager. 

B) See Item 1 D above. Until completion of LIMS programming, data review 
procedure for manual data entry for Low Level Tritium will include a 1 00% 
review of all manually entered data by a second person. Manual review will 
be documented on printed spreadsheet by initials and date of person 
performing the review. 



Nonconformance Report 

NCR#: IIIII II~~ II~ ll~l~ll~ ~ !~ 111111 
Assigned by QAO 

Part A: Initiator (Deficiency Identification) 

Describe Nonconformance: 
1. Spreadsheet used for calculation of Low Level Tritium (LLH3) had cells formatted to round the values to the nearest 
whole number rather than using additional significant figures to calculate the activity of the LLH3. 
2. DPM rather than CPM entered in spreadsheet for results reported for 17 samples from ARS batch ARS 1-81 0-05618 
(LANL 11-473, 11-474, 11-571, 11-556, 11-564 (3 samples)). 

- -- -llDIDIIll UIIIIUIIIII IIIIIIIDillllllllllflllll .. ······· ....... --llllmHIIUI-IIIllllUIIIrllllliiiU lllrltlr 
Mnltjple 

ARS Batch No. 

Low Level Tritium 

Analyte(s) 

Multiple- LANL 

ARS SDG(s) 

v~~~~~ 
Initiator's Signature 

ARS-013 

ARS Procedure No. 

Electrolytic Enrichment 

Method 

Virgene Mulligan 09-08-2011 

Name (print) Date 

Page 1 of 4 7/8/2009 



Nonconformance Report 

NCR#: I IIIII ~~~ ~~~ 11~~~~ ~~ !1111~ 1111 

Assigned by QAO 

Part B: Responsible Manager (Investigation and Proposed Resolution) 

1) Did this nonconformance affect analytical results? (!' Yes t No 
If Yes: 

Identify affected client(s): LANL -----------------------------------------------
ARS Sample ID(s)! SDG(s): Multiple -----------------------------------------------

2) Is client contact required? 

3 Cause of Nonconformance: 

C Yes (Part c Signature Required) <i' No 

All data calculations for Low Level Tritium are performed manually and are not connected in any way to the Laboratory 
Information Management System. The spreadsheets being used for LLH3 calculations had been manually verified and all 
cells had been locked and the spreadsheet was password protected. It is not clear how the rounding in the calculation 
occurred. 

The DPM vs CPM issue occurred as a result of manual data entry. Values for the activity were very similar to the screening 
activity (i.e. LLH3 activity 93, screening activity 90); therefore, the fact that DPM rather than CPM was used in the 
calculations was not evident during data review. 

4) Proposed Immediate Resolution Proposed Completion Date: 

Is retesting of sample required? 
Has Nonconformance item(s) been tagged Out of Service? 

Immediate Resolution Actions(s): CAR Required 
See attached 

Lona Term Act1onCsl: 

Susan Leese, Virgene Mulligan 

Person(s) assigned to Implement Resolution 

Responsible Manager's Signature 

ARS-013 Page 2 of 4 

C Yes 
("" Yes 

Ci' Yes 

10-05-2011 

Date 

10-07-2011 

C!· No 
(i' N/A 

C No 

7/8/2009 



Nonconformance Report 

NCR #: lllllllll1~~~~~~~~~~~~!1llllmll 
Assigned by QAO 

Part C: QAO (Evaluation) 

1) Route to Project Manager for Client Notification L N/A 

Project Manager's Signature Date of Notification 

2) Notify Regulation Body 
IR N/A 

QAO s Signature Date of Notification 

3) Execute Immediate Resolution and Establish Completion Date[": N/A 

Responsible Individual's Signature 

4) Execute Corrective Action and Establish Completion Date 

Responsible Manager's Signature 

5) Nonconformance Category (Select Only One ) 

(' PT Results c HS&E 

C Batch QC Results (' Contractual 

(' Instr. QC or Malfunction (' Procedural 

C Missing or Defective Data (.' Reporting Errors 

Completion Date 
r' N/A 

Completion Date 

r Equipment 

(' Software 

C Prep 

(' Other 

Additional Category Detail (e.g., Blank, LCS, Chemical Yield, Background, Lost Sample, etc?) 

Verification 

Immediate Resolution Verified Complete: 10-05-2011 r N/A 
Date 

Corrective Actions Verified Complete: r N/A 
Date 

OAO Comments: 

QAO's Signature (Indicates NCR Complete) Date 

ARS-013 Page 3 of 4 7/8/2009 



Nonconformance Report 

NCR#: I IIIII ~~~ ~~ ''~~~~~ ~ !tl ~1111 
Assigned by QAO 

Part D: Corrective Action Request 
Responsible Manager (Investigation, Root Cause, and Proposed Corrective Actions(s)) 

1) Descriotion of Root Cause Investiaation 
See attached 

2) Results of Root Cause Determination 

See Attached. 

3) Proposed Corrective Action(s) and Preventive Measures 
(Include Responsible Individual and Estimated Completion Date for each action) 

See attached sheets 

Responsible Manager's Signature Date 

ARS-013 Page 4 of 4 7/8/2009 



Tritium Results Analyzed by ARSL." for City of Santa Fe Buckman Water Supply Wells Samples Collected between September 2008 and May 2011 

Sample QCb 
Location Date Type Sample ID 

Buckman 1 09/03/08 Buckman1-08-14300 

Buckman 1 06/08/10 Buckman1-10-16990 

Buckman 1 08/24/10 Buckman 1-1 0-24996 

Buckman 1 08/24/10 FD9 Buckman1-10-24999 

Buckman 1 11/10/10 Buckman1-11-1944 

Buckman 1 03/14/11 Buckman 1-11-5682 

Buckman 1 05/17/11 Buckman1-11-12475 

Buckman 6 09/24/08 Buckman06-08-14219 

Buckman 6 06/08/10 Buckman06-1 0-16992 

Buckman 6 08/24/10 Buckman06-1 0-24997 

Buckman 6 11/10/10 Buckman06-11-1970 

Buckman 6 03/14/11 Buckman06-11-5683 

Buckman 6 05/17/11 Buckman06-11-124 78 

Buckman 8 09/02/08 Buckman08-08-14298 

Buckman 8 06/22/10 Buckman08-1 0-16994 

Buckman 8 08/24/10 Buckman08-1 0-24998 

Buckman 8 11/10/10 Buckman08-11-2042 

Buckman 8 03/14/11 Buckman08-11-5684 

Buckman 8 05/17/11 FD Buckman08-11-12485 

Buckman 8 05/17/11 Buckman08-11-12481 
8 ARSL =American Radiation Services Laboratory. 

b QC = Quality control. 

c MDA = Minimum detectable activity. 

d U =Not detected. 
9 LLH3 = Low-level tritium analysis. 
1 n/a = Not applicable. Original result is retained. 
9 FD = Field duplicate. 

EP2012-0019 
LA-UR-12-0298 

Original Original Original 
Result Uncertainty MDA0 

1.74 0.862 2.679 

-2.938 0.734 2.107 

3.927 0.894 2.139 

3.033 0.702 1.66 

3.448 0.926 2.395 

2.969 0.83 2.171 

0.447 0.607 2.044 

-2.634 1.066 3.535 

-3.353 0.83 2.395 

2.459 0.575 1.341 

3.321 0.894 2.299 

3.576 0.99 2.618 

0.032 0.575 1.98 

0.779 0.872 2.88 

2.267 0.798 2.395 

3.48 0.798 1.884 

3.257 0.862 2.267 

-2.491 0.798 2.586 

0.671 0.575 1.884 

0.511 0.639 2.171 
-------- --

Original Original Updated Updated UpdatedM Updated Updated 
Method Qualifier Result Uncertainty DA Method Qualifier 

LLH3 ua 1.76 0.87 2.7 LLH39 u 
LLH3 u n/a1 

n/a n/a n/a n/a 

LLH3 1.19 0.68 2.16 LLH3 u 
LLH3 0.9 0.52 1.67 LLH3 u 
LLH3 0.16 0.74 2.54 LLH3 u 
LLH3 0.97 0.68 2.19 LLH3 u 
LLH3 u 0.45 0.61 2.06 LLH3 u 
LLH3 u -2.66 1.08 3.57 LLH3 u 
LLH3 u n/a n/a n/a n/a n/a 

LLH3 1.06 0.45 1.35 LLH3 u 
LLH3 0.1 0.74 2.45 LLH3 u 
LLH3 0.9 0.81 2.64 LLH3 u 
LLH3 u 0.03 0.58 2 LLH3 u 
LLH3 u 0.79 0.88 2.91 LLH3 u 
LLH3 u -0.23 0.71 2.42 LLH3 u 
LLH3 1.19 0.6 1.9 LLH3 u 
LLH3 1.87 0.81 2.42 LLH3 u 
LLH3 -0.81 0.81 2.61 LLH3 u 
LLH3 u 0.68 0.58 1.9 LLH3 u 
LLH3 u 0.52 0.64 2.19 LLH3 u 

- ----

Unit 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 
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