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98-EAP-145 

Ms. L. J. Cusack, Manager 
Hanford Facility RCRA Permit 
State of Washington 
Department of Ecology 
1315 West Fourth A venue 
Kennewick, Washington 99336 

Dear Ms. Cusack: 

Department of Energy 
Richland Operations Office 

P.O. Box 550 
Richland, Washington 99352 

MAR 1 O 1998 

RECEMD 
EDMC 

0048796 

TRANSMITTAL OF THE RAW DATA PACKAGE FROM SAMPLING AT THE 303-K 
STORAGE FACILITY (S-3-1) 

Please find enclosed the raw data package from sampling at the 303-K Storage Facility. The raw 
data package is from the 303-K Storage Facility sampling event of October 29 and 30, 1997. 
Submittal of the raw data package meets the requirement of the Hanford Facility Resource 
Conservation and Recovery Act Permit Condition V.14.B.b. Also enclosed are two tables for 
cross-referencing the sample numbers to the sampling locations. 

Should you have questions regarding this transmittal, please contact Ellen M. Mattlin, of my 
staff, on (509) 376-2385. 

EAP:EMM 

Enclosures 2 

cc w/o encl: 
J. A. Remaize, BWHC 
J. G. Adler, WMH 
R.C.Bowrnan, WMH 
R. H. Engelmann, WMH 
J. A. Winterhalder, WMH 

Sincerely, 

James E. Rasmussen, Director 
Environmental Assurance, Permits, 

and Policy Division 

cc w/o encl: 
J. K. Bartz, Ecology 
C. D. Stuart, Ecology 
J. J. Wallace, Ecology 



Cross-Reference List of Sample Locations to Sample Numbers 

Sample Type or Location Sample Number Sample Media 

Cl BOMB44 Concrete 

C2 BOMB46 II 

C2 Duplicate BOMB47 II 

C3 BOMB45 II 

Concrete Equipment Blank BOMB48 Deionized Water 

Sl BOM903 Soil 

S2 BOM906 II 

S3 BOM901 II 

S4 BOM904 II 

SS BOM911 II 

S6 BOM8Y8 II 

S6 Duplicate BOM8Y9 II 

S7 BOM900 II 

SB BOM907 II 

SB Duplicate BOM12 II 

S9 BOM8Y7 II 

SlO BOM904 II 

SlO Duplicate BOM908 II 

Sll Upper BOM914 II 

Sll Lower BOM909 II 

Sll Lower Duplicate BOM913 II 

Sl2 Upper .BOM910 II 

Sl2 Lower BOM905 II 

Soil Equipment Blank (1st Day) BOM8Y6 Deionized water 

Soil Equipment Blank (2nd Day) BOMB49 II 



Cross-Reference List of Sampl e Numbers t o Sample Locations 

Sample Number Sample Type or Location Sample Media 

BOMB44 Cl Concrete 

BOMB45 C3 II 

BOMB46 C2 II 

BOMB47 C2 Duplicate II 

BOMB48 Conc rete Equipment Blank Deioni zed Water 

BOMB49 Soil Equipment Bl ank (2nd Day) II 

BOM8Y6 Soi 1 Equipment Blank (1st Day) II 

BOM8Y7 S9 Soi 1 

BOM8Y8 S6 II 

BOM8Y9 S6 Dupl icate II 

BOM900 S7 II 

BOM901 S3 II 

BOM902 S4 II 

BOM903 Sl II 

BOM904 SlO II 

BOM905 Sl2 Lower II 

BOM906 S2 II 

BOM907 SB II 

BOM908 SlO Duplicate II 

BOM909 Sll Lower II 

BOM910 Sl2 Upper II 

BOM911 S5 II 

BOM912 S8 Dupl icat e II 

BOM913 Sll Lower Duplicate II 

BOM914 Sll Upp er II 
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MEMO 
To: Data Package SDG# L10981 

From: Sandra K Walls 

Subject: Corrections Requested 2/2/98 I Received 2/27/98 

Date: March 3, 1998 

The attached FAX was received from LAS to address issues raised during log-in and technical 
verification of the data package L 10981. 

Direction was provided for Sample Management to correct some of the issues and explanations 
were provided concerning the remaining issues. 

The attached FAX is to be. treated as part of the data report and shall act as complete response to 
all issues raised. 

The data package shall be considered complete and ready for validation at this time. 



FEB-27-9B 16,1B FROM , LAS LABORATORY ID,7023613137 

Date: 

Pages: 

To: 

Fax Phone: 
Office Phone: 

From: 

Subject: 

LAS LABORATORIES, INC. 
- Fax Cover Sheet -

'2127/98 

2 (including cover) 

Ms. Sandy Walls 
Rust Federal Services 

509-372-1616 
509~73-0064 

Mary B. Ford 
LAS Laboratories Inc. 

Response to Fax 2/5/98 

RECORD COPY 

The dccumellt accompanying this FAX mey contain information that is ooordential and prM1eged. The information is intended 
for use of the incfMdual or entity ti:, whom it is directed. If you have fectMl(ed this FAX in error, please notify us by telephone 

irrmediatefy so we can ~ for the rebieval of the documents at no exist to ycu. 

Dear Sandy: 

This fax is to document the response to the issues raised in your fax dated 
2/5/98. 

· 1. SVOC table of contents: resubmission is not possible because you received 
the original report and a copy. Due to our closure we are no longer keeping 
document controlled copies of reports. 

2. Pb analysis was performed by ICP Trace. This method has peen used 
instead of furnace for a couple of years now. The deviation was approved 
during a telephone conversation but was not indicated in the case narrative. 

3. ICP Trace page number 646 in the table of contents should be 464. Please 
correct this at Hanford since there is no data package at LAS to correct and 
resubmit. · · 

4. The~e should only be one page to the radchem table of contents although it 
does indicated two pages. Please correct at Hanford since there is no data 
package at LAS to correct. 
5. Form A-2 indicates missing TIC forms for semi-volatile analysis. A TIC form is 
not applicable since the client only requested the analysis of a single compound, 
pentachlorophenol. 



FEB-27-98 16,18 FRO~•LAS LABORATORY ID , 7023613137 

2/27/98 
page2 
L10981 

6. Form A-6: a LAS level 4a was provided, the following documents are not 
reported in this report and are not available due to the closure of LAS: post 
digestion spike sample recovery, ICP serial dilution, ICP interelement correction 
factor and ICP linear range. Standard addition results are only provided for 
furnace a·nalysis and therefore will not be reported. The instrument/method 
detection limit is reported on the result form for each sample. , 

I apologize for not being able to provide all the documentation requested. If I 
can be of any further assistance, please do not hesitate to call me at (702) 361-
1626 ext. 326. 

~~'3.t--Q 
Mary B. Ford · 
Project Manager 

cc: Ms. Sharon Steele 
Mr. Karl Pool 

RECORD COPY 

O.OO C-·(}4 



facsimile 
TRANSMITTAL 

to: Mary Ford 

fax#: (702)361-3137 

re: Data Package Ll0981 

date: 2/5/98 

pages: 5 (including cover sheet) 

cc: Briana Colley 
Sharon Steele 
Karl Pool 

The attached checklists note missing items for the data report we received. Missing items 
have been circled. Please take a few minutes to look them over and provide missing information 
where possible. Also provide explanation for the items on the checklist that cannot be 
complefed. 

Also Please Provide: 

The table of contents for the Semi-VOA section does not include page numbers. 
°The rest o_f the contents pages in the package do provide page numbers. Please resubmit 
corrected semi-voa contents page with page numbers. 

As 7060 and Pb 7421 were requested on the chain of custody but results were 
provided by 6010. Please enter into the appropriate case narratives an explanation for the 
deviation from the requested methods. Please resubmit corrected case narratives. 

The table of contents for the General Chemistry and Inorganic Chemistry section 
lists an incorrect page number. 
IX. Raw Data Package 

B. ICP Trace .. .............. .. .... :... ..... ........ ... ... ...... .. ... 646 
The page number should be 464. Please resubmit corrected contents page. 

The table of contents for the radchem section notes page 1 of 2 but there is only 
one page of contents. Please resubmit corrected contents page. 

IF YOU HA VE ANY PROBLEMS PROVIDING ANY OF THESE CORRECTIONS, PLEASE 
CONT ACT ME AS SOON AS POSSIBLE. 

Sandy Walls 
(509) 373-0064 



Package ID: L 10981 

SEMI-VOLATILE ORGANIC DATA VERIFICATION CHECKLIST- FORM A-2 

Review the data package for completeness and check off the items below. If any data review elements are miss ing, contact the laboratory 

for re-submittal. 

Data Package Item 

Quality Control (QC) Summary 

• Surrogate Summary report_ 

• MS/MSD Summary report 

•s1ank Summary report 

GC/MS tuning report 

Sample Data 

• Sam le reports 

• TIC reports for each sample 

RIC reports for all samples 

Present? 

Raw and corrected spectra for all detected results 

Raw and corrected library search data for all 

reported TIC 

Quantitation and calculation data for all TIC 

· Standards Data 

Initial calibration report 

RIC and quantitation reports for initial calibration 

Continuing calibration reports 

RIC and quantitation reports for cont. calibrations 

Internal standards summary report 

Raw QC Data 

Tuning, spectra and mass lists 

Blank Data 

Blank anal sis re ort 

TIC reports for all blanks 

RIC and quantitative reports for blanks 

Raw and corrected spectra for all detected 

results in blanks 

Raw and corrected libr?ry se_arch data for 

all reported TIC 

Quantitation and caculation data for all TIC 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Data 

MS/MSD Analyis Reports 

RIC and quantitative reports for MS/MSo' 

Additional Data 

Moisture % solids data sheets 

Sample preparation sh_eets 

Yes No NIA 

L . 

Comments Semi-VOA 8270 ____ __:_..::.:.___:_..:..:..........:..:_::...._ ___________________________ _ 
•• LCS report and summary were also reported. 

Note: Checklist items required by •summary• data packages are identified by an asterisk (") in front of the item. 



Package ID: l10981 

INORGANIC ANALYSIS DATA VERIFICATION CHECKLIST - FORM A-6 

Review the data package for completeness and check off the items below. If any data review elements are missing, contact the laboratory 

for re-submittal. 

Data Package Item 

Cover page (CLP only) 

Sample Data 

• Inorganic analysis data sheets 

Standards Data 

Initial and continuing calibration verification 

CRDL standard for AA and ICP 

(Detection limit verification) 

QC Summary 

Raw Data 

• Blanks 

ICP interference check summary 

• Duplicates 

• Laboratory control sample 

ICP interelement correction factors 

P linear ranges . 

Preparation log 

Instrument run log 

ICP raw data 

Furnace AA raw data · 

Flame AA raw data 

Mercury raw data 

Cyanide raw data 

Additional Data 

Moisture % solids data sheets 

Sample preparation sheets 

Present? Yes No N/A 

..L 

X 

..L 

..L 

..L 

..L 

..L 
..L 

L 
L 

L 

~ ..L 
..L 
..L 
L 

..L 
L. 

X 

L 
L 

L 
L 

L 
L 

Comments Metals Results for Water Samples ------------~---'------------------------1 C P 6010 (Barium, Beryllium, Cadmium, Chromium, Nickel & Silver) 

ICP Trace 6010 (Arsenic & Lead) 

GFAA 7471 (Mercury) 

•• See also metals results for solid waste samples & metals results for soil samples 

Note: Checklist items required by •summary• data packages are identified by an asterisk(") in front of the item. 



Package ID: L10981 

INORGANIC ANALYSIS DATA VERIFICATION CHECKLIST- FORM A-6 

Review the data package for completeness and check off the items below. If any da ta review elements are missing, contact the laboratory 

for re -submittal. 

Data Package Item 

Cover page (CLP only) 

Sample Data 

* Inorganic analysis data sheets 

Standards Data 

Initial and continuing calibration verification 

CRDL standard for AA and ICP 

(Detection limit verification) 

QC Summary 

Raw Data 

* Blanks 

ICP interference check summary 

* Duplicates 

* Laborato control sample 

inear ranges 

Preparation log 

Instrument run log 

ICP raw data 

Furnace AA raw data 

Flame AA raw data 

Mercury raw data 

Cyanide raw data 

Additional Data 

Moisture % solids data sheets 

Sample preparation sheets 

Present? 

Comments Metals Results for Solid Waste Samples 

ICP 6010 (Barium, Beryllium, Cadmium, Chromium, Nickel & Silver) 

ICP Trace 6010 (Arsenic & Lead) 

GFAA 7471 (Mercury) 

.. See also metals results for water samples & metals results for soil samples 

Yes 

L 

L 

L 

L 
L 
L 

L 
L 

L 
L 

L 

L 

L 

Note: Checklist items required by •summary• data pa~kages are identified by an asterisk (·) in front of the item. 

No NIA 

L 

L 

L 
L ( Missing As & Pb) 

L 
L 
L 

L 
L 

_L_ 

- L 



PackagelD: L10981 

INORGANIC ANALYSIS DATA VERIFICATION CHECKLIST· FORM A-6 

Review the data package for completeness and check off the items below. If any data review elements are missing, contact the laboratory 

for re-submittal. 

Data Package Item 

Cover page (CLP only) 

Sample Data 

* Inorganic analys is data sheets 

Standards Data 

· Initial and continuing cal ibration verification 

CRDL standard for AA and ICP 

(Detection limit verification) 

QC Summary 

Raw Data 

* Blanks 

ICP interference check summary 

* S ike sample recovery 

* Laboratory control sample 

Standard addition Its 

Preparation log 

Instrument run log 

ICP raw data 

Furnace AA raw data 

Flame AA raw data 

Mercury raw data 

Cyanide raw data 

Additional Data 

Moisture % solids data sheets 

Sample preparation sheets 

Comments Metals Results for Soil Samples 

Present? 

ICP 6010 (Barium, Beryllium, Cadmium, Chromium, Nickel & Silver) 

ICP Trace 6010 (Arsenic & Lead) 

GFAA 7471 (Mercury) 

.. See also metals results for water samples & metals results for solid waste samples 

Yes · 

L 

L 

L 

L 
L 
L 

L 
L 

L 
L 

L 

L 

L 
L 

Note: Checkl ist items required by •summary• data packages are identified by an asterisk(*) in front of the item. 

No NIA 

..L 

..L 

..L 
~) ..L 

..L 

..L 

..L 

..L 

..L 

..L 
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LAS Laboratories, Inc. 

WASTE MANAGEMENT HANFORD 

ANALYTICAL DATA REPORT 

FOR 

METALS, CHLORIDE, NITRATE, _NITRITE, 
SEMIVOLATILE ORGAN.ICS AND URANIUM 

ISOTOPIC 

LOG -I N NUMBER 

QUOTATION NUMBER 

DOCUMENT FILE NUMBER 

SAF NUMBER · 

L10981 

O709726-45DAY 

1105756 

R98-001 

OOO OG:1 

LAS LABORATORIES, INC. • 975 Kelly Johnson Drive • Las Vegas, Nevada 891 19-3705 
Telephone 702-361 -0220 • Facsimile 702-361 -8146 



Mr. Karl Pool 
Waste Management Hanford 
1820 Terminal Dr., Rm. 139 
Richland, WA 99352 

January 26 , 1998 

Note: LAS Laboratories, Inc. regrets to inform you of the laboratory shut down 
effective January 19, 1998. The original and a copy of the data package are 
enclosed in this data report. These data packages will be the only copies you 
will receive from us because of the operation's closure. 

RE: Log-in No: 
Quotation No: 
Document File No: 
SAF No: 

L10981 
O709726-45DY 
1105756 
R98-001 

The attached data report contains the analytical results of samples that were submitted to 
LAS Laboratories, Inc . on 5 November 1997. The temperature of the cooler upon receipt was 
3 °C. All sample containers coincided with the chain-of-custody documentation. All sample 
containers were received intact. Samples were received in time to meet the analytical holding 
time requirements. All discrepancies (if applicable) identified upon receipt of the samples have 
been forwarded to the cl ient and are documented in the enclosed chain-of-custody records. 
(See attached Sample Receiving Checklist for details). 

The case narratives included in the following attachments pr.ovide a detailed description of all 
events that occurred during sample preparation, analysis, and data review specific to the 
samples and analyt ical methods requested. 

A list of data qualif iers, cha in-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group . 

If you have any questions concerning the analysis or the data please call Mary 8. Ford at 
(702) 361-3955, extension 326. 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

cc: Cl ient Services 
Document Control 

Sincerely, 

'},\~_)~.1-~t/?~ q;{ 
Mary 8. Ford 
Acting Cl ient Services M_anager 

A2LA . 1S0/J EC Guide 25. Sectioo 13 .2: The follow ing ruulu relate only lo those lllltlplca t.eskd . Thia report 1hnll not be reproduced except in fu ll , wi thout the 

written •pprovol of LAS . 

000({!'2 



LAS Laboratories, Inc. Log-in No. L 1098 1 
Quotati on No. Q709726-45DAY 

Document File No. 1105756 
Page 1 

CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

The routine cal ibration and qual ity control analyses performed for this batch include as 
applicable : init ial and continuing calibration verification, initial and continuing cal ibration 
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s) , and 
duplicate sample(s). 

Preparation and Analysis Requirements 

All samples were received on November 5 , 1997. The samples were logged in as 
L 10981 and were prepared and ana lyzed for: 

A . Method 300.0 Chloride, Nitrate , and Nitrite 

Method Blanks 

• Concentration levels of all requested analytes in method blanks were below reporting 
detection lim its. 

Holding Time Requirements 

• Al l samples were ana lyzed w ith in the method-specif ic hold ing t imes w ith the exception 
of samples analyzed in method 300 .0 Nitrate and Nitri te. These samples were 
rece ived and ana lyzed outs ide of hold ing time. Affected sample results are f lagged 
with an "H". 

Internal Quality Control 

• All Internal Quality Control were w ith in acceptance limits. 

M.B. Watson-Garrett 
Prepared By 

12/23 /97 
Date 

0000 03 



LAS Laboratories, Inc. 

CASE NARRATIVE 

Log-in No. L 10981 
Quotation No. Q709726-45DAY 

Document File No. 1105756 
Page 2 

INORGANIC METALS ANALYSES 
WATERS 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, 
initial and continuing calibration blanks, method blank(s), laboratory control sample(s), 
ICP interference check samples (ICP only), serial dilutions, analytical (post-digestion) 
spike samples, matrix spike (predigestion) sample(s), and duplicate sample(s). 

Preparation and Analysis Requirements 

• All water samples for total metals analysis were received on November 5, 1997. The 
samples were prepared and analyzed as LAS Batch 1105 mw 1. Sample BOMB48 
(L 10981-93) was used for matrix spike and matrix spike duplicate analyses. 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times with the following 
exception: The samples for mercury were analyzed outside of the twenty-eight day 
hold ing time. All associated samples are flagged with an "H". 

Method Blanks 

• The concentration levels of all the _requested analytes in the method blank were below 
the reporting detection limits. 

Internal Quality Control 

• All Internal Quality Control were within acceptance limits. 

• The samples were analyzed by Method 6010 ICP Metals, Method 6010 ICP Trace and 
Method 7470 Mercury. 

• The run log included in this report has been electronically generated. The run log 
which has been signed by the analyst and secondary reviewer is included in the raw 
data and kept on file at LAS Laboratories, Inc . 

Shellee McGrath 
Prepared By 

December 31, 1997 
Date 

OOOG04 
-·· - I' .,, r~ , .. ! 

,f J ~ ) " ' ' 
'I ~ ~ -,•~ '1 

·, 1 ' i '1 · ' 
"!· \ . ... J ~ 



LAS Laboratories, Inc. 

CASE NARRATIVE 

Log-in No. L 1 098 1 
Quotati on No. Q709726-45DAY 

Document File No. 1105756 
Page 3 

INORGANIC METALS ANALYSES 
SOLID WASTE 

The routine calibration and quality control analyses performed for this batch include as 
appl icable: instrument tune (ICP/MS only), initial and continuing cal ibration verificat ion, 
initial and cont inuing calibration blanks, method blank(s), laboratory control sample(s), 
ICP interference check samples (ICP only), serial dilutions, analytical (post-digestion) 
spike samples , matrix spike (predigestion) sample(s), and duplicate sample(s). 

Preparation and Analysis Requirements 

• All solid waste samples for total metals analysis were received on November 5 , 1997. 
The samples were prepared and analyzed as LAS Batch 1105 mw3. Sample BOMB44 
(L 10981 -68 ) was used for matrix spike and matrix spike dupl icate analyses . 

Holding Time Requirements 

• All samples were analyzed w ithin the method-specific holding times w ith the follow ing 
exception : The samples for mercury were analyzed outside of the twenty-eight day 
hold ing t ime . All associated samples are flagged with an "H ". 

Method Blanks 

• The concentrat ion levels of all the requested analytes in the method blank were be low 
the report ing detection limits . 

Internal Quality Control 

• Al l Internal Qual ity Control were w ithin acceptance limits w ith the fo ll owing except ion : 
The matrix spike recovery for mercury (-8 .9%) was outside of acceptance limits. The 
matrix spike dupl icate recovery for mercury was also outside of acceptance limits 
(57%). The acceptable recovery based on the LCSS ERA Lot#222 (mercury 63 %) 
supports that the analytical system was operating within control limits. 

• The RPO between the MS and MSD was outside of acceptance limits for mercury and 
lead. All associated samples are flagged with an " *". 

• The matrix spike recovery for lead exceeded the 75-125% acceptance limit , however, 
the sample concentration is considered significant (i.e. , greater than four t imes the 
spiking level) relative to the amount spiked int o the sample. Therefore, t he data are 
not qualified. 

·---~ . .,.._ ..... ... 
i . '· ., .. ; .- . 
I . > . . ' · . .... ' · 

O"O ,-c-· u t.,, -, ~ 



LAS Laboratories, Inc. Log-in No. L 10981 
Quotation No. Q709726-45DAY 

Document File No. 1 ~ 05756 
Page 4 

• The samples were analyzed by Method 6010 ICP Metals, Method 6010 ICP Trace and 
Method 7 4 71 Mercury. 

• The run log included in this report has been electronically generated. The run log 
which has been signed by the analyst and secondary reviewer is included in the raw 
data and kept on file at LAS Laboratories, Inc. 

Shellee McGrath 
Prepared By 

December 31, 1 997 
Date 

I \ .. ,~ • ..- ' • • •• !_. ~~. , ,': 
· J .. 

·, / ·. :· j i 
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LAS Laboratories, Inc. 

CASE NARRATIVE 

Log-in No. L 10981 
Quot ation No. Q709726-45DAY 

Document File No. 1105756 
Page 5 

INORGANIC METALS ANALYSES 
SOILS 

The routine calibration and quality control analyses performed for this batch include as 
applicable : instrument tune (ICP/MS only), initial and continuing calibration verification, 
initial and continuing cal ibration blanks, method blank(s) , laboratory control sample(s) , 
ICP interference check samples (ICP only) , serial dilutions, analytical (post-d igestion) 
spike samples, matrix spike (predigestion) sample(s) , and duplicate sample(s). 

Preparation and Analysis Requirements 

• All soi l samples for total metals analysis were received on November 5, 1997 . The 
samples we.re prepared and analyzed as LAS Batch 1105 mw2 . Sample BOM909 
(L 10981-72) was used for matrix spike and matrix spike duplicate analyses . 

Holding Time Requirements 

• All samples were analyzed w ithin the method-specific holding times with the following 
exception : The sam_ples for mercury were analyzed outside of the twenty-e ight day 
holding time . All associated samples are flagged with an "H" . 

Method Blanks 

• The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

Internal Quality Control 

• All Internal Qual ity Control were with in acceptance limits. 

• The samples were analyzed by Method 6010 ICP Metals , Method 6010 ICP Trace and 
Method 7 4 71 Mercury. 

• The run log included in this report has been electronically generated . The run log 
which has been signed by the analyst and secondary reviewer is included in the raw 
data and kept on file at LAS Laboratories , Inc. 

Shel lee McGrath 
Prepared By 

December 31 , 1997 
Date 

000007 
' - ; '. : ·. J 
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LAS Laboratories, Inc. Log-in No. L 10981 
Quotation No . 07097 26-45DAY 

Document File No. 1105756 
Page 6 

Organic Analytes - Case Narrative 

General Introduction 

The Case Narrative associated with the determination of organic analytes is separated into three (3) 
sections as follows: 

SECTION 1 

A brief word processed description of each method reported in this package. This is a general 
summary of the procedures used and quality control measures applied. It is not intended to include 
client-specific requirements. Results relating to initial calibration criteria and continu ing calibration 
criteria are included in this section. This section will also describe any unusual events or important 
observations from the processing of the samples for each method . The initials of the reporting 
specialist compiling the Case Narrative w ith the date compiled will be at the end of th is section . 

SECTION 2 

2 . An Exception Report for each method printed from our data base that summarizes the results 
of all qua lity control (QC) measures. A separate Exception Report is included for each " QC 
Group" necessary for each method. At LAS, a QC Group is also called a " workgroup ", or more 
·descriptively, a " QC Batch". Each Exception Report includes: 
a. A table listing all the samples in the QC Group by LAS Sample ID and Client Sample ID 

with the date analyzed and Analytical Batch. 
b. Statement (s) relat ing to holding t imes for all samples in the QC Group . 
c. Statement(s ) relating to the Method Blank (MB) for all samples in the QC Group . 
d. A list of all samples in the QC Group requiring reanalysis for dilution(s) or QC outl iers . 
e. A list of all samples in the QC Group that failed surrogate recovery criteria with the 

recovery obtained and the Acceptance Limits . 
f . A list of all QC Samples that fa iled recovery criteria with the recovery obtained and the 

Acceptance Limits . The QC Samples are a laboratory control sample (LCS) and a 
matrix spike (MS) /matrix spike duplicate (MSD) pair . If insufficient sample exists for 
a MS/MSD pair, a laboratory control sample duplicate (LCSD) is included. Some 
methods call for a LCS /LCSD pair instead of a MS/MSD and some for MS/MSD and 
LCS/LCSD pairs. 

g . A list of all samples in the QC Group that failed internal standard criteria w ith the 
integrated areas of the internal stanc;lard(s) and their retention t imes. Note: Appl icable 
to gas chromatography /mass spectrometry GC/MS methods only . 

SECTION 3 

A table describing all LAS default data qualif iers (flags) used to qualify the data reported on the resu lt 
forms. Cl ient-specif ic qua lif iers may augment or replace these LAS default qualifiers . 

.• 
·. i 

s :. ) ~ 
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LAS Laboratories, Inc. 

Method 8270 Semivolatile Organic Compounds 

Log-in No. L 1098 1 
Quot ati on No. O709726-45DAY 

Document File No. 1105756 
Page 7 

This method identifies and quantifies semivolatile organic compounds using gas chromatography/mass 
spectrometry (GC/MS) . Samples are extracted with an organic solvent to separate the compounds of 
interest from the sample matrix . The extract may be subjected to certain cleanup procedures to 
remove potential interferences. The extract is then concentrated to a final-volume, and the compounds 
in the extract are identified and quantified using GC/MS. The GC/MS identifies compounds based on 
the retention time of the compound and a comparison between the mass spectrum of the extract and 
a standard. Compounds are quantified based on the detector response of a "quant" ion from each 
compound compared to the response of an ion from an internal standard . 

Each t ime that samples are extracted a collection of quality control check samples are also extracted . 
A MB is extracted to verify that the laboratory procedures are not contaminating the samples. A LCS 
is extracted that conta ins most or al l target analytes in a matrix which does not interfere with the 
analytical p~ocedure . Recoveries of the target analytes in the LCS are compared to control limits to 
ver ify that the analytical systems are operating properly. MS/MSD samples are also prepared with 
each extraction batch, when sufficient sample exists . The MS and MSD samples are portions of cl ient 
samples that have been spiked identically to the LCS. Recoveries of the spiked target analytes can be 
used to estimate the accuracy and precision of the measurements in a real client sample matrix, and 
they can be used to determine the effect of the sample matrix on the analytical procedures. In cases 
where there is not enough sample for an MS and MSD, a duplicate of the LCS, a LCSD, is prepared . 
Every sample, MB, MS, MSD, and LCS is spiked with surro.gate compounds before extraction . 
Recoveries of the surrogate compounds are used to verify performance of the analytical systems on 
a sample by sample basis. A group of samples extracted together is called an extraction batch or a 
QC Group. The procedure used for extraction depends on the sample matrix, so samples with different 
matrices (e .g . solids , aqueous liquids, solvent-miscible organic fluids, etc .) will be extracted in separate 
QC Groups. 

Before extracts are ana lyzed the instrument must be tuned and must have an acceptable five-point 
initial calibrat ion. Dai ly, the instrument is tuned and a continuing calibration verification is analyzed 
to determine if the initia l calibration is still valid . Extracts are then run in twelve-hour sequences from 
the time of the tune . Each sample extract is spiked with internal standards before analys is. The 
internal standards verify stabil ity of the instrument on a extract by extract basis. A group of extracts 
analyzed with in a twelve-hour tune t ime is called an Analytical Batch . The Exception Report(s) in the 
following section describe any quality control outliers or comments pertaining to each QC Group. 

Results relating to initial and continuing cal ibration criteria are as follows : 
All initial calibration criteria were met . 
All continuing cal ibration criteria were met. 

Unusual events or important observations from the processing of the samples are as follows: 

The following samples were analyzed outside of holding time: BOM911 (L 10981-63), BOM911 
(L10981-63) DL, BOM914 (L10981 -51), and 55854MSD. 

Lyd ia M . Coleman 
Prepared By 

'i 
~ , . .' t ·~ l . . J ~ / 

I • . , { 

: · .. i i 

January 26, 1998 
Date 
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LAS LABORATORIES 

SEMI-VOLATILE ORGANICS BY GC/MS 
EXCEPTION REPORT 
QC GROUP : 8270 SEMI-VOLATILES_55854 

SAMPLE SUMMARY 

LAS Sample ID Client Sample ID 

55854LCS Lab Ctrl Sample 
55854MB Method Blank 
55854MS BOM911 
55854MSD BOM911 
L10981-58 BOMBY7 
L10981-59 BOMBYB 
L10981-60 BOM8Y9 
L10981-61 BOM900 
L10981-62 BOM901 
L10981-63 DL BOM902 
L10981-63 BOM902 
L10981-52 BOM903 
L10981-53 BOM904 
L10981-54 BOM905 
L10981-55 BOM906 
L10981-56 BOM907 
L10981-57 BOM908 
L10981-46 BOM909 
L10981-47 BOM910 
Ll0981-48 BOM9 11 
Ll0981-49 BOM912 
Ll0981-50 BOM913 
L10981-51 BOM914 
L10981-51 RE BOM914 

HOLDING TIMES 
X The extraction holding times were met. 

Date Analyzed Analytical Batch 

20-DEC-97 21:28 122097-8270-K2 
20-DEC-97 20:55 122097-8270-K2 
21-DEC-97 07:54 122097-8270-'!<2 
13-JAN-98 18:08 011398-8270-K 
21-DEC-97 04:35 122097-8270-K2 
21-DEC-97 05:08 122097-8270-K2 
21-DEC-97 05:41 122097-8270-K2 
21-DEC-97 06:14 122097-8270-K2 
21-DEC-97 06:47 122097-8270-K2 
24-DEC-97 15:15 122497-8270-K 
12-JAN-98 13:21 011298-8270-K 
21-DEC-97 01:19 122097-8270-K2 
21-DEC-97 01:52 122097-8270-K2 
21-DEC-97 02:24 122097-8270-K2 
21-DEC-97 02:57 122097-8270-K2 
21-DEC-97 03:30 122097-8270-K2 
21-DEC-97 04:03 122097-8270-K2 
20-DEC-97 22:01 122097-8270-K2 
20-DEC-97 22:34 122097-8270-K2 
20-DEC-97 23:07 122097-8270-K2 
20-DEC-97 23:40 122097-8270-K2 
21-DEC-97 00:13 122097-8270-K2 
21-DEC-97 00:46 122097-8270-K2 
24-DEC-97 14:43 122497-8270-K 

_x_ The analytical holding time was exceeded. See QC group summary for listing. 

QC GROUP SUMMARY 

The following analytical holding times were exceeded. 
LAS Sample ID Client Sample ID 

55854MSD 
L10981-63 
Ll0981-63 
Ll0981-51 

METHOD BLANK 

BOM911 
BOM902 
BOM902 
BOM914 

Analysis Date Analytical Holding Time 

13-JAN-98 
24-DEC-97 
12-JAN-98 
24-DEC-97 

22-DEC-97 
22-DEC-97 
22-DEC-97 
22-DEC-97 

_x_ No target analytes were detected in the method blank(s ) . 
• :" ~ ,• - · • . .. J,o 

·_ .; , 
SAMPLE RESULTS ; 

LJ7168STANDARD y Page 1 Ll0981 HANFORD 45 DAY 14-JAN-98 
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LAS LABORATORIES 

SEMI-VOLATILE ORGANICS BY GC/MS 
EXCEPTION REPORT 
QC GROUP: 8270 SEMI-VOLATILES_55854 

X The following samples required reanalysis for either dilutions or QC outliers . 

LAS Sample ID Client Sample ID 

L10981-63 BOM902 
L10981-51 BOM914 

_x_ The following samples required a dilution. 

LAS Sample ID Client Sample ID Dilution 

L10981-63 BOM902 10 

SURROGATE RECOVERIES 

X All surrogate recoveries met criteria for this QC group. 

QC SAMPLE RESULTS 

X All QC samples met criteria for this QC group. _ 

X The following samples failed the internal standard criteria for this QC group. 

lt.J.illllllfi!illl• fjllllll• lll!ltl 
!BOM914 IL1 0981-51 I 163916111.991 108298•117.181 123827119.8 

IS4 
ISS 
IS6 

(PHN) 
(CRY) 
(PRY) 

LJ7168STANDARD 

Phenanthrene-dl0 
Chrysene-d12 
Perylene-dl2 

y Page 2 L10981 

.. ·.•- , ~ .. 

. . ' . ·"' \:., : . . 

HANFORD 45 DAY 14-JAN-98 
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LAS LABORATORIES 

SEMI-VOLATILE ORGANICS BY GC/MS 
EXCEPTION REPORT 
QC GROUP: 8270 SEMI-VOLATILES 55968 

SAMPLE SUMMARY 

LAS Sample ID 

55968LCS 
55968MB 
55968MS 
55968MSD 
Ll0981-45 

HOLDING TIMES 

Client Sample ID 

Lab Ctrl Sample 
Method Blank 
BOMB44 
BOMB44 
BOMB44 

Date Analyzed 

20-DEC-97 15:06 
20-DEC-97 14:38 
20-DEC-97 16:11 
20-DEC-97 16:44 
20-DEC-97 15:37 

X All holding times were met for samples in this QC group. 
X The extraction holding times were met. 
X The analytical holding times were met. 

METHOD BLANK 

_X_ No target analytes were detected in the method blank(s). 

SAMPLE RESULTS 

X No samples in the QC group required reanalysis. 

X No samples in the QC group required a dilution. 

SURROGATE RECOVERIES 

X All surrogate recoveries met criteria for this QC group. 

QC SAMPLE RESULTS 

X All QC samples met criteria for this QC group. 

Analytical Batch 

122097-8270-K 
122097-8270-K 
122097-8270-K 
122097-8270-K 
122097-8270-K 

,_ 

X The following samples failed the internal standard criteria for this QC group. 

·· •.• ::•···:··•:.·•·:··•·w.·~:·••,•,::•••,•-·:· . ..... • ... ... -· •. _..:: . ··;·::•· . · . . .... · -:·-·· .• .. .. -· --.: .· -.- . · •.. ·····::❖·- ···:·· ······•:-:-:,• • : • • • ·: •,•,•· •··•:······:····-·: •, •• ···::-··. ·;-:,;_ :-::-:-:-:.:;:❖::-:,:,. :::t:;::::/:r=:::::(r:::r:r:t{t:} ?::=:=❖:•:·:·=i/==::::. ,!&~-~~•;\~~, ,~;~~f~1i .tfS: 2~ ~!~lltlllll Ill, 
l-"L::.;a:::b=--C=-t=-r=--=-l--=S=am::.:;1=-=nl-=ec.:cRE=------'-=5:..:6:..::5:..::5c..::9-=L:..::C=S'-=-RE=-------'-7-=l:..::9-=2'-"94---=5-'-.-=5..a::24-_--=2=1-=6-=0-=3-=84---=6'--'.--=-8.:::.5~_~4-"'3-"-4-=-l-"'6-*-1----=-9-'--. =-3· 

ISl 
IS2 
IS3 

(DCB) 
(NPT) 
(ANT) = 

. LJ7168STANDARD 

l,4-Dichlorobenzene-d4 
Naphthalene-dB 
Acenaphthene-dlO 

y Page 1 L10981 

. ] 
• 

0
l I 

~ : ~ ' ' ... • . ,_> 

. ' ., f 
._ ) J i 

HANFORD 45 DAY 05-JAN-98 
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LAS LABORATORIES 

SEMI-VOLATILE ORGANICS BY GC/MS 
EXCEPTION REPORT 
QC GROUP: 8270 SEMI-VOLATILES 55968 

IS4 
ISS 
IS6 

(PHN) .. 
(CRY) .. 
(PRY) = 

LJ7168STANDARD 

Phenanthrene-dlO 
Chrysene-d12 
Perylene-d12 

y Page 2 Ll0981 

• 

HANFORD 45 DAY OS-JAN-98 
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LAS Laboratories, Inc. Log-in No. L 10981 
Quotation No. Q709726-45DAY 

Document File No. 1105756 
Page 8 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

The routine calibration and quality control (QC) analyses performed for this batch include as 
applicable: instrument calibration, initial and continuing calibration verification, quench 
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory 
control samples, matrix spike samples, and duplicate samples. 

Holding Time Requirements 

All holding time requirements were met. 

Alpha Spectrometry I 

Analytical Method Uranium Isotopic 

The uranium isotopic analysis was performed using standard operating procedure, LAL-91-
SOP-0 108. The samples were analyzed in workgroups 55964, 55965 and 56823. 

Workgroup 55964: Samples BOM905, BOM8Y7, BOM900, and BOM902 (L 10981-35 , 39, 
42, and 44) were re-analyzed in workgroup 56823 due to low chemical recoveries. No results 
for these samples were reported with this workgroup. The instrument calibration verification 
met criteria . The yield tracer recoveries were within QC criteria. The method blank results 
were greater than the minimum det.ectable activity (MDA), but lower than the reporting 
detection limit (RDL); the data was reported .. The laboratory control sample (LCS) recoveries 
were within QC criteria. The duplicate (DUP) recoveries were within QC criteria. No other 
re-analyses were performed. 

Workgroup 55965: The instrument calibration verification met criteria. The yield tracer 
recoveries were within QC criteria. The method blank results wer·e greater than the MDA, but 
below the RDL; the data was reported. The LCS recoveries were within QC criteria . The DUP 
recoveries were within QC criteria. Tailing corrections were made on the DUP and samples 
BOMB44, BOMB46, and BOMB47 (L 10981-23, 25, and 26) due to tailing of the U-234 peak 
into the U-235 peak. The DUP and all client samples, with the exception of U-235 of sample 
BOMB46 (L 1_ 0981-26), had MDAs above the RDL due to sample volumes used for analysis 
being reduced due to the elevated sample activity. Since the activity in the samples was well 
above the MDA, the data was reported. No re-analyses were performed . 

. ~ ... _.i .. ,: ._ ,·· l 

. ' . i . ,. 
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Quotation No. Q709726-45DAY 
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Workgroup 56823: The instrument calibration verification met criteria. The yield tracer 
recoveries were within QC criteria . The U-234 and U-238 m~thod blank results were greater 
than the MDA, but below the RDL; the data was reported. The U-235 method blank results 
were within QC criteria. The LCS recoveries were within QC criteria . The DUP recoveries 
were within QC criteria. Sample BOM902 (L 10981-44) U-234 had an MDA above the RDL 
due to the sample volume used for analysis being reduced due to the elevated sample activity. 
Since the activity in the sample was well above the MDA , the data was reported . No .re
analyses were performed . 

Yvonne M. Jacoby 
Prepared By 

December 30, 1997 
Date 

' • ..... 'f . . i 

·' _, · .. ·· j 
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LAS Laboratories, Inc. 
DATA QUALIFIERS FOR INORGANIC ANALYSES 

[Revised 02/28/97] 

I For Use on the Analytical Data Reporting Forms I 
For CLP Analyses Only - Reported value is less than the contract required detection 

B limit (CRDL) but greater than or equal to the instrument detection limit (IDL) . 

For Routine, Non-CLP Analyses Only - Any constituent that was also detected in the 
C associated blank whose concentration was greater than the reporting detection limit 

(RDL), or instrument detection limit (IDL) for client samples that require "B" flags . 

D Presence of high levels of interfering constituents required dilution of sample which 
increased the RDL by the dilution factor. 

E Estimated value due to presence of interference. 

Sample analysis performed outside of method-or client-specified maximum holding time 
H requirement. 

M For CLP Analyses Only -- Duplicate injection precision criterion was not met. 

N Matrix spike recovery exceeded acceptance limits. 

s Reported value was determined from the method of standard addition . 

For CLP Reporting Only - Constituent was analyzed for but not detected (sample 
u quantitation must be corrected for dilution and percent moisture). 

w For AAS Only -- Post-digestion spike for Furnace AAS did not meet acceptance criteria 
and sample absorbance is less than 50 % of spike absorbance . 

X, Y, or Z Analyst-defined qua! ifier. 

* Relative percent difference (RPD) for duplicate analysis exceeded acceptance 
limits . 

+ Correlation coefficient (r) for the MSA is less than 0.995 . 

I For Use on the QC Data Reporting Forms I 
al The spike recovery and/or RPD for matrix spike and matrix spike duplicates 

cannot be evaluated due to insufficient spiking level compared to the elevated 
sample analyte concentration. 

bl The RPD cannot be computed because the sample and/or duplicate concentration 
was below the RDL. 

1 Used as footnote designations on the QC summary form. 

00001.6 



LAS Laboratories, Inc. 
DATA QUALIFlERS FOR ORGANIC ANALYSES 

[Revised 02128/97] 

For Use On l'be Analytical Data Reporting Forms 

A For CLP analyses Only - The TIC is a suspected aldol~ondensation product. 

Any constituent that was also detected in the associated blank whose concentration was 
B greater than the practical or reporting detection limit (PQL or RDL), or method detection 

limit (MDL) for client samples that require "J " flags to be reported . 

C Constituent confirmed by GC/MS analysis . [ptstidde/PCB analyus only) 

D Constituent detected in the diluted sample. It also indicates that an accurate quamitation 
is not possible due to surrogates being diluted out of the samples during the course of the 
analysis . 

E Constituent concentration exceeded the calibration range . 

G The quantitation is not gasoline or diesel but believed to be some other combination of 
hydrocarbons. 

Sample analysis performed outside of method- or client-specified maximum holding time 
H requirement. 

Estimated value -- (I) constituent detected at a level less than the RDL or PQL and 
J greater than or equal to the MDL; (2) estimated concentration for TICs (For CLP 

Reporting Only) . 

For CLP Reporting Only - Tentatively identified constituents (TICs) identified based on 
N mass spectral library search . 

NQ Analyte detected, but Not Quantified; see result from subsequent analysis 

For CLP Reporting Only - The percent difference between the concentrations detected 
p on both GC columns was greater than 25 percent [pesticide/PCB analyses only]. 

u 
For CLP Reporting Only - Constituent was analyzed for but not detected (sample 
quantitation must be corrected for dilution and percent moisture) . 

X, Y, or Z Analyst-defined qualifier. 

NIA in the % moisture cell indicates that data are reported on an "as reaived" basis . A 
NIA value in the % moisture cell indicates that data are reported based on a "dry weight" 

(% Moisture) basis . 

For Use On The QC Data Reporting Forms 

QC data (i.e., percent recovery data for matrix spike, matrix spike duplicate, laboratory 
• control standard, or surrogates; and RPD for matrix spike duplicate or unspiked 

duplicate) exceeded acceptance limits . 

a' 
The spike recovery and/or RPD for matrix spike and matrix spike duplicates cannot be 
evaluated due to insufficient spiking level compared to the elevated sample analyte 
concentration. 

bl The RPD cannot be computed because the sample and/or duplicate concentration was 
below the RDL. 

1 Used as footnote designations on the QC Summary Form. 
00001·;, 
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LAS Laboratories, Inc. 
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES 

[Revised {),l/05196] 

For Use on the Analytical Data Reporting Forms 

Any constituent that was detected in the associated method blank at a 
concentration was greater than the reporting detection limit (RDL). 

The minimum detectable activity exceeded the RDL due to the residue weight 
limitations forcing a volume reduction. 

Constituent detected in the diluted sample. 

Constituent concentration exceeded the calibration or attenuation curve range . 

For Alpha Spectrometry Only- Full width half max exceeded the acceptance 
limits . 

Sample analysis pcrfonned outside of method-specified maximum holding time 
requirement. 

Chemical yield exceeded acceptance limits. 

For Use on the QC Data Reporting Forms 

QC data (i.e. , percent recovery data for laboratory control standard and matrix 
spike; and RPD for replicate analyses) exceeded acceptance limits. 

The spike recovery and/or RPD for matrix spike and duplicates cannot be 
evaluated due to insufficient spiking level compared to the elevated sample 
analyte concentration. 

The RPD cannot be computed because the sample and/or duplicate concentration 
was below the MDA. 

1 Used as foot note designations on the QC summary form. 
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SAMPLE LOGIN AND CHAIN OF CUSTODY 



L10981-1 
Temp 3 
Location: 157 
SolidWaste 8 s 
SolidWaste 8 s 

L10981-2 
Temp 3 
Location: 157 
SolidWaste 8 s 
SolidWaste 8 s 

L10981-3 
Temp 3 
Location: 157 
SolidWaste 8 s 
SolidWaste 8 s 

L10981-.4 
Temp 3 
Location: 157 
SolidWaste 8 s 
SolidWaste 8 s 

Ll0981-5 
Temp 3 
Location: 157 
Soil 4 s 
Soil 4 s 

Ll0981-6 
Temp 3 
Location: 157 
Soil 4 s 
Soil 4 s 

L10981-7 
Temp 3 
Location: 157 
Soil 4 s 
Soil 4 s 

LAS LABORATORIES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Nov 06 1997, 06:17 pm 

Login Number: L10981 
Account: 756 Waste Management Hanford 

• Project: HANFORD 45 DAY 

BOMB44 30-0CT-97 05-NOV-97 

RAD PERCENT SOLIDS 
SCREENING 

BOMB45 . 30-0CT-97 05-NOV-97 

RAD PERCENT SOLIDS 
SCREENING 

BOMB46 30-0CT-97 05-NOV-97 

RAD PERCENT SOLIDS 
SCREENING 

BOMB47 30-0CT-97 05-NOV-97 

RAD PERCENT SOLIDS 
SCREENING 

BOM909 30-0CT-97 05-NOV-97 

RAD PERCENT SOLIDS 
SCREENING Hold:28-APR-98 

BOM910 30-0CT-97 05-NOV-97 

RAD PERCENT SOLIDS 
SCREENING Hold:28-APR-98 

BOM911 30-0CT-97 05-NOV-97 

RAD PERCENT SOLIDS 
SCREENING Hold:28-APR-98 

Page 1 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 
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LAS LABORATORIES 
LOGIN CHAIN OF CUSTODY REPORT ( lnOl) 

Nov 06 1997 , 06: 17 pm 

Log i n Number: L10981 
Account: 756 Waste Management Hanford 

Project: HANFORD 45 DAY 
. . 

Ll0981-8 BOM912 30-0CT-97 05-NOV-97 
Temp 3 
Location: 157 
Soil 4 s RAD PERCENT SOLIDS 
Soil 4 s SCREENING Hold:28-APR-98 

Ll0981-9 .BOM913 30-0CT-97 05-NOV-97 
Temp 3 
Location: 157 
Soil 4 s RAD PERCENT SOLIDS 
Soil 4 s SCREENING Hold:28-APR-98 

L10981-10 BOM914 30-0CT-97 05-NOV-97 
Temp 3 
Location: 157 
Soil 4 s RAD PERCENT SOLIDS 
Soil 4 s SCREENING Hold : 28-APR-98 

L10981-11 BOM903 29-0CT-97 05-NOV-97 
Temp 3 
Location: 157 
Soil 4 s RAD PERCENT SOLIDS 
Soil 4 s SCREENING Hold:27-APR-98 

L10981-12 BOM904 29-0CT-97 05-NOV- 97 
Temp 3 
Location: 157 
Soil 4 s RAD PERCENT SOLIDS 
Soil 4 s SCREENING Hold:27-APR-98 

L10981-13 BOM905 30-0CT-97 05-NOV-97 
Temp 3 
Location: 157 
Soil 4 s RAD PERCENT SOLIDS 
Soil 4 s SCREENING Hold:28-APR-98 

L10981-14 -B0M906 29-0CT-97 05-NOV-97 
Temp 3 
Location: 157 
Soil 4 s RAD PERCENT SOLIDS 
Soil 4 s SCREENI NG Ho l d:27-APR-98 

Page 2 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 
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Ll0981-15 
Temp 3 
Location: 157 
Soil 4 s 
Soil 4 s 

L10981-16 
Temp 3 
Location: 157 
Soil 4 s 
Soil 4 s 

Ll0981-17 
Temp 3 
Location: 157 
Soil 4 s 
Soil 4 s 

L10981-18 
Temp 3 
Location: 157 
Soil 4 s 
Soil 4 s 

L10981-19 
Temp 3 
Location: 157 
Soil 4 s 
Soil 4 s 

110981-20 
Temp 3 
Location: 157 
Soil 4 s 
Soil 4 s 

L10981-21 
Temp 3 
Location: 157 
Soil 4 s 
Soil 4 s 

LAS LABORATORIES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Nov 06 1997, 06:17 pm 

Login Number: L10981 
Account: 756 Waste Management Hanford 

Project: HANFORD 45 DAY 

BOM907 30-0CT-97 05-NOV-97 

RAD PERCENT SOLIDS 
SCREENING Hold:28-APR-98 

BOM908 . 30-0CT-97 05-NOV-97 

RAD PERCENT SOLIDS 
SCREENING Hold:28-APR-98 

BOM8Y7 29-0CT-97 05-NOV-97 

RAD PERCENT SOLIDS 
SCREENING Hold:27-APR-98 

BOM8Y8 29-0CT-97 05-NOV-97 

RAD PERCENT SOLIDS 
SCREENING Hold:27-APR-98 

BOM8Y9 29-0CT-97 05-NOV-97 

RAD PERCENT SOLIDS 
SCREENING Hold:27-APR-98 

BOM900 29-0CT-97 05-NOV-97 

RAD PERCENT SOLIDS 
SCREENING Hold:27-APR-98 

.. BOM901 29-0CT-97 05-NOV-97 

RAD PERCENT SOLIDS 
SCREENING Hold:27-APR-98 

Page 3 

20-DEC-97 

20-DEC-97 

20~DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 
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L10981..;22 
Temp 3 
Location: 157 

LAS LABORATORIES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Nov 06 1997, 06:17 pm 

Login Number: L10981 
Account: 756 Waste Management Hanford 

Project: HANFORD 45 DAY 

BOM902v 29-0CT-97 05-NOV-97 

Soil 
Soil 

4 S RAD PERCENT SOLIDS 
4 S SCREENING Hold:27-APR-98 

L10981-23 
Temp 3 
Location: 157 
SolidWaste 8 

L10981_;;24 
Temp 3 . 
Location: 157 
SolidWaste 8 

L109Sl..;25 
Temp 3 
Location: 157 
SolidWaste 8 

L10981-26 
Temp 3 · 
Location: 157 
SolidWaste 8 

L10981-27 · 
Temp 3 
Location: 157 
Soil 4 

Ll.0981.~2.8 . . 
Temp 3 
Location: 157 
Soil 4 

L10981_;,29 
Temp 3 
Location: 157 
Soil 4 

Ll.0981.~30 
Temp 3 
Location: 157 

· BOMB44 V 

SU-ISOTOPIC LAL-0108 

•· B9MB45 ✓.- . 

SU-ISOTOPIC LAL-0108 

BOMB46 V 

SU-ISOTOPIC LAL-0108 

B{)MB47 V' 

SU-ISOTOPIC LAL-0108 

BOM909 V 

SU-ISOTOPIC LAL-0108 

.·· v .. J3.0M910 

SU-ISOTOPIC LAL-0108 

\\BOM911 v 

SU-ISOTOPIC LAL-0108 

·BOM912 ✓ 

Jo~ocT-97 05-NOV-97 

Hold:28-APR-98 

30-0CT-97 05-NOV-97 

Hold:28-APR-98 

30-0CT-97 05-NOV-97 

Hold:28-APR-98 

30-0CT-97 05-NOV-97 

Hold:28-APR-98 

30-0CT-97 05-NOV-97 

Hold:28-APR-98 

30~ocT-97 05-NOV-97 

Hold:28-APR-98 

~O-OCT-97 05-NOV-97 

Hold:28-APR-98 

30-0CT-97 05-NOV-97 

Page 4 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20~DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

000023 



Soil 4 

L1O981-31 
Temp . 3 
Location: 157 
Soil 4 

L10981-32 
Temp 3 
Location: 157 
Soil 4 

L10981-33 
Temp 3 
Location: 157 
Soil 4 

L10981-34 
Temp 3 
Location: 157 
Soil 4 

L10981-35 
Temp 3 
Location: 157 
Soil 4 

L10981-36 
Temp 3 
Location: 157 
Soil 4 

L10981.-37 
Temp 3 
Location: 157 
Soil 4 

L10981-38 
Temp 3 
Location: 157 
Soil 4 

s 

s 

s 

s 

s 

s 

s 

s 

LAS LABORATORI ES 
LOGI N CHAI N O·F CUSTODY REPORT ( lnOl) 

Nov 06 1997, 06:17 pm 

Log i n Number: L10981 
Account: 756 Waste Management Hanford 

Project: HANFORD 45 DAY 

U-ISOTOPIC LAL-0108 Hold:28-APR-98 

BOM913 ✓ 30-0CT-97 05-NOV-97 

U-ISOTOPIC LAL-0108 Hold:28-APR-98 

BOM914 i-/ 30-0CT-97 05-NOV-97 

U-ISOTOPIC LAL-0108 Hold:28-APR-98 

BOM903 / 29-0CT-97 05-NOV-97 

u ~ISOTOPIC LAL-0108 Hold:27-APR-98 

BOM904 v 29 - 0CT-97 05-NOV-97 

U-ISOTOPIC LAL-0108 Hold:27-APR-98 

BOM905 ✓ 30-0CT-97 05-NOV-97 

U-ISOTOPIC LAL-0108 Hold:28-APR-98 

BOM906 ./ 29-0CT-97 05-NOV-97 

U-ISOTOPIC LAL-0108 Hold:27-APR-98 

BOM907 / 30-0CT-97 05-NOV-97 

U-ISOTOPIC LAL-0108 Hold:28-APR-98 

, BOM908 v' 30-0CT-97 05-NOV-97 

S U-ISOTOPI C LAL-01 08 Hold:28-APR-98 
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20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

OOO C- 24 



L10981.-39 •· 
Temp 3 
Location: 157 
Soil 4 

L10981...;.40 ... 
Temp 3 
Location: 157 
Soil 4 

Ll.0981;..41.· 
Temp 3 
Location: 157 
Soil 4 

Ll.0981-42 
Temp 3 
Location: 157 
Soil 4 

Ll.0981-.43 
Temp 3 
Location: 157 
Soil . 4 

L10981-44 
Temp 3 
Location: 157 
Soil 4 

LAS LABORATORIES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl} 

Nov 06 1997, 06:17 pm 

Login Number: L10981 
Account: 756 Waste Management Hanford 

Project: HANFORD 45 DAY 

BOM8Y7 V 

SU-ISOTOPIC LAL-0108 

BOMSYS ✓ 

SU-ISOTOPIC LAL-0108 

BOM8Y9 ✓ 

SU-ISOTOPIC LAL-0108 

BOM900 / 

SU-ISOTOPIC LAL-0108 

BOM901 ./ 

SU-ISOTOPIC LAL-0108 

BOM902 ✓ 

SU-ISOTOPIC LAL-0108 

29-0CT-97 05-NOV-97 

Hold:27-APR-98 

29-0CT-97 05-NOV-97 

Hold:27-APR-98 

29-0CT-97 05-NOV-97 

Hold:27-APR-98 

29-0CT-97 05-NOV-97 

Hold:27-APR-98 

29-0CT-97 05-NOV-97 

Hold:27-APR-98 

29-0CT-97 05-NOV-97 

Hold:27-APR-98 

L10981-.45 BOMB44 ✓ 30-0CT-97 05-NOV-97 
pentachlorophenol; Temp 3 
Location: 157 
SolidWaste 8 S 8270 SEMI-VOLATILES Hold:13-NOV-97 

Ll0981~46 rfr:t.· • BOM909 ✓ 30-0CT-97 05-NOV-97 
pentachlorophe·n·ol; Temp 3 
Location: 157 
Soil 4 S 8270 SEMI-VOLATILES Hold:13-NOV-97 

L10981-.47 . BOM910 ✓ 30-0CT-97 05-NOV-97 
pentachlorophenol; Temp 3 
Location: 157 . 
Soil 4 S 8270 SEMI-VOLATILES Hold:13-NOV-97 
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20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 



LAS LABORATORIES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Nov 06 1997, 06:17 pm 

Login Number: Ll0981 
Account: 756 Waste Management Hanford 

Project: HANFORD 45 DAY 

Ll0981-48 BOM911 ✓ 
pentachlorophenol; Temp 3 
Location: 157 · . 
Soil 4 S 8270 SEMI-VOLATILES 

L10981-49 BOM912 / 
pentachlorophenol; Temp 3 
Location: 157 
Soil 4 S 8270 SEMI-VOLATILES 

L10981-50 BOM913 ✓ 
pentachlorophenol; Temp 3 
Location: 157 
Soil 4 S 8270 SEMI-VOLATILES 

L10981-51 BOM914 _.-
pentachlorophenol; Temp 3 
Location: 157 
Soil 4 S 8270 SEMI-VOLATILES 

L10981-52 BOM903 v-
pentachlorophenol; Temp 3 
Location: 157 
Soil 4 S 8270 SEMI-VQLATILES 

L10981-53 BOM904 V 
pentachlorophenol; Temp 3 
Location: 157 
Soil 4 S 8270 SEMI-VOLATILES 

L10981-54 BOM905 V 
pentachlorophenol; Temp 3 
Location: 157 
Soil 4 S 8270 SEMI-VOLATILES 

L10981-55 .· ..... > BOM906 ✓ 
pentachlorophenol; Temp · 3 
Location: 157 
Soil 4 S 8270 SEMI-VOLATILES 

Ll0981-56 BOM907 ✓ 
pentachlorophenol; Temp 3 
Location: 157 · 
Soil 4 S 8270 SEMI-VOLATILES 

30-0CT-97 

Hold:13-NOV-97 

30-0CT-97 

Hold:13-NOV-97 

30-0CT-97 

Hold:13-NOV-97 

30-0CT-97 

Hold:13-NOV-97 

29-0CT-97 

Hold:12-NOV-97 

29-0CT-97 

Hold:12-NOV-97 

30-0CT-97 

Hold:13-NOV-97 

29-0CT-97 

Hold:12-NOV-97 

30-0CT-97 

Hold:13-NOV-97 
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05-NOV-97 

05-NOV-97 

05-NOV-97 

05-NOV-97 

05-NOV-97 

05-NOV-97 

05-NOV-97 

05-NOV-97 

05-NOV-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-::-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

11 osiJtr 



LAS LABORATORIES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl} 

Nov 06 1997, 06:17 pm 

Login Number: L10981 
Account: 756 Waste Management Hanford 

Project: HANFORD 45 DAY 

L10981-57 . BOM908 ✓ 
pentachloropheriol; Temp 3 
Location: 157 
Soil 4 S 8270 SEMI-VOLATILES 

Ll098l.;;,58 BOM8Y7 .. L.-:-· 

pentachlorophenol; Temp 3 
Location: 157 
Soil 4 S 8270 SEMI-VOLATILES 

L10981~59 BOM8Y8 ._.. 
pentachlorophenol; Temp 3 
Location: 157 
Soil 4 S 8270 SEMI-VOLATILES 

L10981-60 BOM8Y9t.---
pentachlorophenol; Temp 3 
Location: 157 
Soil 4 S 8270 SEMI-VOLATILES 

L10981-'61 BOM900 ../ 
peritachi6rophen61; .Temp 3 
Location: 157 
Soil 4 S 8270 SEMI-VOLATILES 

L10981-62 .· . BOM901 ......--
pentachioropheriol; Temp 3 
Location: 157 
Soil 4 S 8270 SEMI-VOLATILES 

L10981-63 .. BOM902 ./ 
pentachlorophenol; Temp 3 
Location: 157 
Soil 4 S 8270 SEMI-VOLATILES 

L10981-64 
Temp 3 
Location: 157 
SolidWaste 8 
SolidWaste a 
SolidWaste 8 

/: :SbMB44 V

S 300. 0 CHLORIDE./ 
S 300. 0 NITRATE..,,, 
S 300.0 NITRITE.....--

30-0CT-97 

Hold:13-NOV-97 

29-0CT-97 

Hold:12-NOV-97 

29-0CT-97 

Hold:12-NOV-97 

29-0CT-97 

Hold:12-NOV-97 

29-0CT-97 

Hold:12-NOV-97 

29-0CT-97 

Hold:12-NOV-97 

29-0CT-97 

Hold:12-NOV-97 

30-0CT-97 

Hold:27-NOV-97 
Hold:Ol-NOV-97 
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05-NOV-97 

05-NOV-97 

05-NOV-97 

05-NOV-97 

05-NOV-97 

05-NOV-97 

05-NOV-97 

05-NOV-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

Ono ,r ,-. - J 
V ..__~ ~ •• _( 



L10981.;;.65 
Temp 3 
Location: 157 
SolidWaste 8 s 
SolidWaste 8 s 
SolidWaste 8 s 

L10981-66 · 
Temp 3 
Location: 157 
SolidWaste 8 s 
SolidWaste 8 s 
SolidWaste 8 s 

L10981-67 
Temp 3 
Location: 157 
SolidWaste 8 s 
SolidWaste 8 s 
SolidWaste 8 s 

L10981:-"68 

LAS LABORATORIES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl} 

Nov 06 1997, 06:17 pm 

Login Number: Ll0981 
Account: 756 Waste Management Hanford 

Project: HANFORD 45 DAY 
-

BOMB45 .V 30-0CT"'.'.'97 05-NOV-97 

300.0 CHLORIDE Hold:27-NOV-97 
300.0 NITRATE Hold:Ol-NOV-97 
300.0 NITRITE 

BOMB46 ✓ 30-0CT~97 05-NOV-97 

300.0 CHLORIDE Hold:27-NOV-97 
300.0 NITRATE Hold:Ol-NOV-97 
300.0 NITRITE 

BOMB47 ✓ 30-0CT-97 05-NOV-97 

300.0 CHLORIDE Hold:27-NOV-97 
300.0 NITRATE Hold:Ol-NOV-97 
300.0 NITRITE 

BOMB44 V 30-0CT-97 . 05-NOV-97 
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3 
Location: 157 
SolidWaste 8 s 6010 ICP METALS Hold:28-APR-98 
SolidWaste 8 s 6010 ICP TRACE Hold:28-APR-98 
SolidWaste 8 s 7471 MERCURY Hold:27-NOV-97 

L10981-69 BOMB45V 30-0CT-97 05-NOV-97 
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3 
Location: 157 
SolidWaste 8 s 6010 ICP METALS Hold:28-APR-98 
SolidWaste 8 s 6010 ICP TRACE Hold:28-APR-98 
SolidWaste 8 s 7471 MERCURY Hold:27-NOV-97 

Ll0981;;.;70 •::-:,::::<.-:::=.:: . BOMB46 ✓ 30-0CT-97 05-NOV-97 
6010=Ba, Be, cd;:cr, Ni, Ag, As, Pb; Temp 3 
Location: 157 
SolidWaste 8 s 6010 ICP METALS Hold:28-APR-98 
SolidWaste 8 s 6010 ICP TRACE Hold:28-APR-98 
SolidWaste 8 s 7471 MERCURY Hold:27-NOV-97 
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20-DEC-97 

20-DEC-97 

20'~DEC-97 

20-DEC-97 

20-0EC-97 

20-DEC-97 

· 000028 



LAS LABORATORIES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Nov 06 1997, 06:17 pm 

Login Number: L10981 
Account: 756 Waste Management Hanford 

Project: HANFORD 45 DAY 
-

Soil 4 s 7471 MERCURY Hold:27-NOV-97 
Soil 4 s PERCENT SOLIDS Hold:05-NOV-97 

L10981-7 .7 BOM914 ~ 30-0CT-97 05-NOV-97 
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3 
Location: 157 
Soil 4 s 6010 ICP METALS Hold:28-APR-98 
Soil 4 s 6010 ICP TRACE Hold:28-APR-98 
Soil 4 s 7471 MERCURY Hold:27-NOV-97 
Soil 4 s PERCENT SOLIDS Hold:05-NOV-97 

Ll0981-78 BOM903 v 29-0CT-97 05-NOV-97 
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; 
Location: 157 

Temp 3 

Soil 4 s 6010 ICP METALS Hold:27-APR-98 
Soil 4 s 6010 ICP TRACE Hold:27-APR-98 
Soil 4 s 7471 MERCURY Hold:26-NOV-97 
Soil 4 s PERCENT SOLIDS Hold:05-NOV-97 

Ll0981~79 BOM904 v 29-0CT-97 05-NOV-97 
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3 
Location: 157 
Soil 4 s 6010 ICP METALS Hold:27-APR-98 
Soil 4 s 6010 ICP TRACE Hold:27-APR-98 
Soil 4 s 7471 MERCURY Hold:26-NOV-97 
Soil 4 s PERCENT SOLIDS Hold:05-NOV-97 

L10981-80 BOM905 ✓ 30-0CT-97 05-NOV-97 
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3 
Location: 157 
Soil 4 s 6010 ICP METALS Hold:28-APR-98 
Soil 4 s 6010 ICP TRACE Hold:28-APR-98 
Soil 4 s 7471 MERCURY Hold:27-NOV-97 
Soil 4 s PERCENT SOLIDS Hold:05-NOV-97 

L10981-81 /::: · BOM906 ✓ 29-0CT-97 05-NOV-97 
6010=Ba,~e,~d,di,~i,Ag,As,Pb; 
Location: 157 

Temp 3 

Soil 4 s 6010 ICP METALS Hold:27-APR-98 
Soil 4 s 6010 ICP TRACE Hold:27-APR-98 
Soil 4 s 7471 MERCURY Hold:26-NOV-97 
Soil 4 s PERCENT SOLIDS Hold:05-NOV-97 
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20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 



LAS LABORATORIES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Nov 06 1997, 06:17 pm 

Login Number: Ll0981 
Account: 756 Waste Management Hanford 

Project: HANFORD 45 DAY 

Ll0981-82 BOM907 / 30-0CT-97 05-NOV-97 
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3 
Location: 157 
Soil 4 s 6010 ICP METALS Hold:28-APR-98 
Soil 4 s 6010 ICP TRACE Hold:28-APR-98 
Soil 4 s 7471 MERCURY Hold:27-NOV-97 
Soil 4 S PERCENT SOLIDS Hold:05-NOV-97 

Ll0981.;.;83 BOM908 ✓ 30-0CT-97 05-NOV-97 
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3 
Location: 157 
Soil 4 s 6010 ICP METALS Hold:28-APR-98 
Soil 4 s 6010 ICP TRACE Hold:28-APR-98 
Soil 4 s 7471 MERCURY Hold:27-NOV-97 
Soil 4 s PERCENT SOLIDS Hold:05-NOV-97 

Ll0981-84 BOM8Y7 ~ -29-0CT-97 05-NOV-97 
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; 
Location: 157 

Temp 3 

Soil 4 s 6010 ICP METALS Hold:27-APR-98 
Soil 4 s 6010 ICP TRACE Hold:27-APR-98 
Soil 4 s 7471 MERCURY Hold:26-NOV-97 
Soil 4 s PERCENT SOLIDS Hold:05-NOV-97 

L109s1~as BOM8Y8 v- 29-0CT-97 05-NOV-97 
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3 
Location: 157 
Soil 4 s 6010 ICP METALS Hold:27-APR-98 
Soil 4 s 6010 ICP TRACE Hold:27-APR-98 
Soil 4 s 7471 MERCURY Hold:26-NOV-97 
Soil 4 s PERCENT SOLIDS Hold:05-NOV-97 

L10981-86 . BOM8Y9 ../ 29-0CT-97 05-NOV-97 
6010=Ba,Be,Cd~Cr,Ni,Ag,As,Pb; Temp 3 
Location: 157 
Soil 4 s 6010 ICP METALS Hold:27-APR-98 
Soil 4 s 6010 ICP TRACE Hold:27-APR-98 
Soil 4 s 7471 MERCURY Hold:26-NOV-97 
Soil 4 s PERCENT SOLIDS Hold:05-NOV-97 

L10981-87 BOM900 ✓ 29-0CT-97 05-NOV-97 
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3 
Location: 157 
Soil 4 s 6010 ICP METALS Hold:27-APR-98 
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20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 

20-DEC-97 
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Soil 4 s 
Soil 4 s 
Soil 4 s 

L10981-88 

LAS LABORATORIES 
LOGIN CHAIN OF CUSTODY REPORT (lnO l) 

Nov 0 6 199 7, 06:17 pm 

Login Number: L10981 
Account: 756 Waste .Management Hanford 

Project: HANFORD 45 DAY 

6010 ICP TRACE Hold:27-APR-98 
7471 MERCURY Hold:26-NOV-97 
PERCENT SOLIDS Hold:05-NOV-97 

. BOM901 v' 29-0CT-97 • 05-NOV-97 
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb; Temp 3 
Location: 157 
Soil 4 s 6010 ICP METALS Hold : 27-APR-98 
Soil 4 s 6010 ICP TRACE Hold:27-APR-98 
Soil 4 s 7471 MERCURY Hold:26-NOV-97 
Soil 4 s PERCENT SOLIDS Hold:05-NOV-97 

L10981-89 BOM902 v 29-0CT-97 05-NOV-97 
6010=Ba,Be,Cd,Cr , Ni,Ag,As,Pb; 
Location: 157 

Temp 3 

Soil 4 s 6010 ICP METALS Hold:27-APR-98 
Soil 4 s 6010 ICP TRACE Hold:27-APR-98 
Soil 4 s 7471 MERCURY Hold:26-NOV-97 
Soil 4 s PERCENT SOLIDS Hold:05-NOV-97 

L10981 -:: 90 BOMB48 V 30-0CT-97 05-NOV-97 
Temp 3 
Location: 157 
Water 1 S RAD SCREEN Hold:28-APR-98 

L10981-91 BOM8Y6 ✓ 29-0CT- 97 05-NOV-97 
Temp 3 
Location: 157 
Water 1 S RAD SCREEN Hold:27-APR-98 

L10981-92 BOMB49 / 30-0CT-97 05-NOV-97 
Temp 3 
Location : 157 
Water 1 S RAD SCREEN Hold:28-APR-98 

L10981-93 ,::; .. ; .. _.:;:-:· .. ·. . BOMB48 ✓ 30-0CT-97 05-NOV-97 
6010=Ba, Be, ca ;·cr, Ni ,Ag, As, Pb; Temp 3 
Location: 157 
Water 1 s 6010 ICP METALS Hold:28-APR-98 
Water 1 s 6010 ICP TRACE Hold:28-APR-98 
Water 1 s 7470 MERCURY Hold:27-NOV-9 7 
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20-DEC-97 

20-DEC-97 

20-DEC-97 
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LAS LABORATORIES 
LOGIN CHAIN OF CUSTODY REPORT (ln Ol) 

Nov 06 19 97, 06:17 pm 

Login Number: Ll0981 
Account: 756 Waste· Management Hanford 

Project: HANFORD 45 DAY 

=i:.: ~-~::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:.~i::::::::;::.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::i:::::::::::::::::=::::::::=~====:::::::::::,:::::::::;;:::::= : :==::=;:::::::=:::::::::::::::=::::: 

L10981.;,.94 BOM8Y6 V 
6010=Ba,Be,Cd,Cr,Ni ~Ag,As,Pb; Temp 
Location: 157 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L10981-95 BOMB49 / 
6010=Ba,Be,Cd,Cr,Ni,Ag,As,Pb ; Temp 
Location: 157 
Water 1 
Water 1 
Water 1 

Ll0981~96 
Location: 
Water 1 
Water 1 
Water 1 
Water 1 
Water 1 

S 6010 ICP METALS 
S 6010 ICP TRACE 
S 7470 MERCURY 

REPORT TYPE 

s EDD - DISK DEL. 
s FORD 
s GCMS4A 
s INORG LAS 4A RPT 
s RAD RPT TYPE 4 

29-0CT-97 
3 

Hold: 2.7-APR-98 
Hold:27-APR-98 
Hold:26-NOV-97 

30-0CT-97 
3 

Hold:28-APR-98 
Hold:28-APR-98 
Hold:2 7-NOV-97 

05-NOV-97 

Page 14 

Signature: 

Date: 

05-NOV-97 20-DEC-97 

05-NOV-97 20-DEC-97 

05-NOV-97 20.;,.DEC-97 

000,,. ~· ,.., 
~jl.,.i . _ j 

? 



Waste Management Hanford CHA IN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Co11111:111y Cunt ad 
Karl l'ool 

Telcrhone No. 
372-2 557 

l'rujcd Cooi-d in:otor 
St~cl~. SM 

R98-tllll -2 P.1~c 1 o l I 

Data Tumaround 

Project llcsignatiun Sampling I ,< tt·ation 
J03-K 

SAF No. 45 Days 
303- K lnkrior Concret~ Samples 

kc C ht·s t No. 

Shippt·d To 
Lo<:khccd Environmental 

l'OSSIIILE SAl\11'LE IIA7..,\IWS/IU-:l\l ,\IU-:S 

Q._p,,~ tc, ~ c.. \: \v<L.. . 

Special I landling and/or Slorage 

SAI\-IPLE ANALYSIS 

Sampk No. Malrix • Sample Dal~ 

B0MB44 Other Solid Iv . -,.o -~, 
B0MB45 Other Solid ICJ -~ -"\7 

B0MB46 Other Solid \ <.> -3<> -c:ri 

B0MB47 Other Solid IC., • ""30 -ct, 
"""'tC.""' 

B0MB48 0111€1 !MIid 10 • '!C> -c;, 

Fit-hi Logbook No. 

O thitc Pro1•c11y No. 

Pn.•s t•n,•ati• m 

Tyre of Containci-

No. of Cont:aincr(s) 

Volume 

14"!.0 

1<;5 0 

l'--140 

I ½'-i 0 

NIA 

N/,+ 
None None ( ' clUI ,t(' 

f' r aG 

I I 

20ml 20ml 125ml 

Act1v11 y Scan Total U,l'anium SC11u-VOA . 

✓~ j.. 

✓:A )( 

v}(.. 1-

v:t- -,... 

'I. 

✓ 

.., 

../ 

., 

H270A ([CL) 
( l'e111 acl 1loroph 

cnol} 

'i. ./ 

v 

None 

p 

125ml 

I(; Amons • 
) 00 0 

(Cl~onde, 
Nit rol;CII 111 

N1tn le, 
N 1lJ Ul;CII U\ 

Nilnle) 

X. ✓ 

1,. / 

~ 
/ 

f.. / 

R!J8-00I 

Method ofShi11111cnt 

+,Le.A °E.](... 
llill of Lading/Air llill No. 

None IINW lu J'II 
<1 

I ' p 

I I 

125ml ~OOml 

Sec 1h:111 ( I) 111 

Spcci:il 
flll- lnlCIIOIIS 

Sec 1lem f l Ju1 
SpcciaJ 

ln o;; lmchoil5 

X. \.v 

1- "v 
X .. v 

)( y 

'I- ,v / 

o _________ -t-_____________ .._ ______ ....._ ___ - ______ .._ __ __. ___ ....._ __ __. ____ ....... ___ ......, __ __._ __ --l 

c: 
C CHAIN OF POSSESSION Sign/P1int Namrs 

f ~~clinquishj1 Dy / 

• ~ . l. '/UJ"C.. ~, 

Datcff1mc Received Dy A'J/ 
11-<-t -~-, 1110 r/4/.,J/;:1/c,~,!-...-

Ua1c/T1me 

J//t>!,',-J /0>0 
Date/l'ime Received Dy Oate/1'1mc 

b{elinquished Dy Date/l'une Received Dy Date/l'ime 

---- Relinquished Oy Date/l'ime Received By ~ Date/Time 

~ 
~ LABORATORY Received By 

~ 
SECTION 

·. 

FINAL SAMPLE Disposal Melhod 

TiUe 

DISPOSITION 

SPECIAL INSTIWC rIONS 
Other Sohd Matnx is Concrete 
Water matrix equipment hlank tu be nm in same SDG as concrete 
N02, NOJ to be run for informauon only \VtvO·I realizes that the 4~ hour hold 11me may not be met. 

( 1) ICP Met.tis · 60 10A (SW-846) {Darium. Beryllium, Cadmium, Chromium, Nickel, Silver}: 
Anenic - 7060-(GFAA); Lead - 7~2 1- (GFAA); Mercury - 7471 . (C:V) 

Date/l'ime 

Disposed By Oatc/T1mc 

s 
SE 
so 
SL 
w 
0 
I\ 

OS 
IJL 
T 
WI 
L 
V 
X 

r--.1a1ri s • 

- Soil 
~ Sed1111e111 - Solid 

- Slmlge . Waler - ( >,J . /\JI - Dm111 S.1luh . 0mm l.1t111u l'.\ 
~ Ti»ue 

- Wipe - IJq1ml . Vq:el.i l1t111 . Uthe, 



Waste Management Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

( .'0111J1:111y ( .'out :t .-1 
Karl l'ool 

T.-lt·J1l11111c No. 
372-2557 

l' l'ojrt'f Coonlin:ttor 
Skek, SM 

R!.18-002-3 

llata T11111arnund 

l'rnjecl Dcsign:ation Sat11J1li11g Lo.-alion 
303-1-: 

SAF No. 45 Days 

0 

303-K fa1erior Soil Samples 

Ice Chest No. 
"Y-.AL- SS3 

Shipped To 
Lodmeed Environmental 

POSS IHLE SAMPLE IIAZARDS/lml\ l AIU,'.S 

~10 A.c.J..- \v't... 

Sp~•· ial Handling :111d/or Sim-age 

SAM PLE ANALYSIS 

Sample No. Matrix• Sample Dale 

B0M909 Soil I c, -~o ·4\"7 

B0M910 Soil 10-~-~ 

B0M911 Soil 10 -~-~ 
B0M912 Soil ICJ -:!oo-C\7 

aoM913 Soil \C) • "'.!)O -"l'l 

B0M914 Soil I c, -"!>u -"ft 

Field Logbook No. 
H/A 

O ITsite Property No. / 
N~ 

None: 
Pn•sc rvalit,n 

TyJlc o f Container 
p 

No. of Containrr(s) 

Volume 
20ml 

Acbv1ty Scan 

Sample Time 

l°'.!>(O 'j,..._ ✓ 

l~IC> 'j,..._./ 

I D-Z."S ;<.. V 

1107. "'- V 

1~'10 I,.... V 

llt.o -,..., ✓ 

None 

I' 

20ml 

Total U1 ;,mum 

~ V 

"'- v 

A L,I 

A ,/ 

)(. o.l 

~ I 

Cool 4C 

aG 

125ml 

Semi -VOA -
Ml70A (J'CL) 

( Pc11lachloropl1 
cnol) 

~ V 

)(..._ 
..... 

.)(._ 
..,, 

JI.._ .,I 

7' ✓ 
I 

;;'._ ./ 

R9k-002 

Method of Shipment 
-.: <1.--l t ,c_ 

Hill of L:uling/Air llill No. 

None 

p 

125ml 

Sc:c ilc:m ( I) 111 
Special 

lustmcriuns 

A v . 
... 

)( " 

""' 
.. ., 

,< •' 
I :,c.. ,I 

~ t/ ,( 

01----------t-------------'---------"----f-----''---..._ __ ...___ __ ...._ __ _.__ __ _.___ 
SPECIAL INSTIUICl'IO NS 

0 C HAI N OF POSSESSION Si,:n/Priut N:amcs W11cr matnx c4u1pmcnl blank to be run m same SL.Xt a.~ soil 

01--------------.------,-----------1 (. Rcl inquoshed Dy ~--~ Datc/fime \'Z.IO Re71ei :uy ~ Datc/rome /CJ<,- .; (I) ICP Metals - (,O I OA (SW-846) (Ranum. IJerylloum, Cadmium, Chromium, N,ckcl , So lver}, 
- ~ ✓ / .. ,,. 1/ j. ·7,,,, . , _ , Arsenic - 7060 -(GFAA); Lead- 7421- (GFAA); Mercury - 747 1 - (CV) 

V ! i-.::'~-l_;_.~~-/~cc.....:=:c~~~:a--~..<-~-_...,--;__l~'--~~--<;__,;,_;,'--+....:::.,_J-~r=--=~C..!,_· --r,,;-=-7-~----~//L..,_-~v~;.-_;_-f~•~7-~ 
Rel inquished By - {./ ~ Date/rime Received By Date/rime 

Jl,clinquoshed Dy Datc/fime Reccoved Dy Dale/rime 

~ ; ,, 
::::::- Jlcionquoshed By Da1c/T1mc Received Uy Datc:/Time 

~ LABORATORY Received fly Tolle lJa1c/f1mc 

~ SECTION 

~ FINAL SAMPLE 
DI SPOSITION 

Dosposal MethoJ Disposed By Datcrr·unc 

Matrix• 

s - Sit1I 

SE S<1 l1111c 111 

so - Sulnl 
SL - Shut~c 
w . Waler 
() . ( >ii 

A . Au 

ns . Onnn Soh,b 
llL . r>n1111 l.11111111, 

T - l'L'51lC 

WI . Wipe 

L . l .•qtud 
V . Ve._:el:1111111 

X . Other 

------------------------------------



I I (:, (; '-/ { 

Waste Management Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST R98-002-2 Pase l 111' I 

ICullcclur /c C 11111p:111y C o11t:1d T r kph1111c No. l'roj1•cl C 11onli11:1Cor l>ata T 11111arn11111I 

( .J . VV"\C\ Karl Poo l 372-2557 Skde, S M 

Projr cl lles i,:11:ilion 
- S:1111pli11g L11<·:1 tio11 SAF No. 45 Days 

301 -K Ex1~rior Soil Sampl~s 103-K R98-002 

k r C11rst No. Ficltl Lo::hook No. 
N./A 

M t'lhod of Shi(llll<'III 
'S.ML- "5"5-:1 ~<le..{ E~ 

Sltipp,·d T o O ffs itc l'n1p1·11y No. 
t-i/A 

Bill of L:11li11g/Air Hill No. 

N/A Lock heed Environmental 

POSS IBLE SAl\ll'LE II AZA R0S/R EI\I AllKS None None Cool 4C None 
Pn·st'1"\•;1ti,m 

~IO~c,_-1.,.l.....,((,_ p p .tCi I' ' Type or C tmf ainer 

No. of C 1111t:1i11e r(s) 
I I I I 

Sp,·ci:il llandling and/or Storage 
40(. Voluu,.-

lOml 20ml 125ml 125ml 

-
Acbvity Sc1.11 TotaJ Ur.uuum Semi-VOA - Sec 11 cm ( I) l.1 1 

ffl70A (rCL) Sv,eciaJ 

SAMPl.f. ANALYSIS 
(Pc11lachJ1m1pl1 lrutrnctimL'i 

c:1101} 

Sitmpl, No. Matrix • Sample Dille Sampl e T im~ '.~ttt-fitt~Yiltil;~iI,%.!f;iJ;;.1)Jr~t~i::; \~~~~L ~J: ~~ ~~; >\f ~ i;r,:~~:···.?,~/:~. : :?t:~ -·, :~ :· ::. ... !, ~~(,, I ,;>:. .. 

B0M903 Soil \C., -i. "i .en l")oS, x v' X. V ~ 
,./ ,( ... v 

B0M904 S oil ,o -'l c; -~, 12.3'-t 1'.. V j..._ .,, 1-.. ./ ,( y -
B0M905 Soil I O - °'.!>O . .,,, 1°:?.l.O -L. v' ,z_ 

I, 
.,/ V . A.. ~ I 

B0M906 S oil IIYO v 
; 

j... 
✓ t' 10 -z..c; -~, 'I... ~ . ;I,. 

, 
.I B0M907 Soil 10 -~ -"'i? II 07 _;(_ V ,t(.__ ' , A ,..__ I 

./ 7 j B0M908 Soil 10 -')(;., -17 101.'1._ A JI... 
. x.. X J 

C Sl'l•:C IAL INSTRUC:rIONS MatJ·ix ' 
0 CIIAIN O F POSSESSION Sign/ Ptinl Namrs \Valer matrix. equipment blank lo be. run in same Sl)(i as soil 

0 s - Srnl 
SE - Sc:dUll<III 

0 l ehn4u1sheJ lly i._L_ Datcn·,mc 
Rec:;;IJy ~ • 

Dalefrime ( I) ICP Melals · 60 1 OA (SW-K46) {Barium. Derylhum, Cadnm1m, Chromium, N,ckel , Silver). so . Sob,I 

c.,.;, (....J . .../,- ll-4.-"'i""l 17.IO . .~ /)ti,41 1- JI- ,#,--:,7 /OS-() Arsenic · 7060 · (GFAA), Lead - 742 1- (GFAA), Mercury · 7-17 1 . (C V) SI. . Shu.l~c: 
w . W.akr 

.--: .. Kehn4u1shcJ By - - Dale/Time Received Dy / Date/Time \oi J 0 . 0 ,1 
A . Au 
LJS . I )n un S, ,lt,h 

!Rel in4uished Dy Datefrime Received Dy Dale/Time l>L . P1 11111 I 1111111h 

T . Th-"> IIC: . iJ WI . Wtl'c: 

;:::::: 1Rehn4uishcd By Date/Time Received By Datefr ,me ; L . I .HjllHI 

0 
V . Vq;c:t o1 tu111 

X . Oth er 

Vf LAIIO RATORY Received By Til le l)atc/1·1,nc 

~ SECTION 

¼ FINAL SAMPLE Disposal Method Disposed By 0 ~1cf r1mc 

l>I SPOSITION 



W aste Management Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQU EST R.98-002-1 l•a~t: ! "' I 

!Collector /. C ompany Con l;1d Teh·pho n e No. l'roj l'd Coord in a t o r Data T umarnund 

K.l ...... ~~ Karl Pool 372-2557 Steck, SM 

l'roj ed l>esign a t ion S:unpling Loc:otio n SAl•'No . 45 Days 
303-K fa1uior Soi l Sampl.!s 303-K R98-002 

lcr O lt's t No. Fidd L•!g hoo k No. M e thod of Shipmmt 

SM.I...- -5, 'S-:!. NIA T._c..-l t.,t_ 

Shipped T o OOsite l'rope rty No . 
N/A 

llill of L:11li11g/Air llill No. 
Lockheed Environment a l N/A 

l'OSSIDLE SAl\·IP LE II AZAIU>S/lmMA IU.'.S No11c None Cool 4C None 

~d. IC) A.c.,t I V 'L. 
Pn·sc1-v:.1tie,n 

p p aG p ' Tyre of Container 

No. of Co11t :1i 11u(s) 
I I I I 

Special 11 :mdli.ng and/or Storage Volume 
20ml 20ml 125ml t25ml 

Lt c,c_ 

Activity Scan Total Urarnrnn Scuu -VOA · & c 1k m (l)i11 
8270A (fCLI Sµc ctal 

SAM PLE ANALYSIS 
( Pcnlc1chJuroph l 11s1n1cbo1LS. 

c 11u l) 

Sample No. Matrix • Sample Date Sampl" Tim" ~:~t,t;~~rt :?bt;i;~$JJJ;;Jt?;J.itr~~tJ~~1:rt~J~x:::f~!ith1{~x~tf~fit~·1r· ·i~;:/;:t;:?· ?·~?:. //:=~-t\{··;·:•1 '1··· ~ .... : , ; '~. '·, '!/'· --
B0M8Y7 Soil ,c, - 1.. c-, - "\"1 \ l.10 )( ✓ )( V' X. ./ X. "v 
B0M8Y8 Soil I CJ -"'l C\ - 97 l \ 2. '$ ,t.. V x... ... ..v x.. ~ X. .,v 

B0M8Y9 Soil IC> -t, -.,, ti 1..5 'I-.. ✓ ;I.._ ./ ;I... o/ A 
WV 

B0M900 Soil \C, -1..91- C\, l l S":::. 1-.. \ 
I, 

](._ ✓ ](._ cl X 
,..v 

B0M901 S oil \() -1.; ,-;, I -Z... l<. I-- ,,/ I-- } " ;(._ / j,... 
~ ✓ 

, 

BOM902 S o il \C, - l.'1-ct, n .. ~ ~ 
V It J 

,, 
'j... " x j._ 

( .... _., SPECIAL INST RUCTIONS Malris • 
CHAIN O F POSSESSION Sign/Print Names Water m11tnx equipment blank to be run in same $00 u soil 

s - Sod 
SE . Scdu111.:111 

Relonquoshed By ~ L Date/Time I l. I 0 R:J.JJ1i/i- Oatc/f ime {I) ICP Metals • 6010A (SW-846) (Oariwn, Beryllium, Cadmium, Chromium, Nickel, Solver) ; so . Suli~I 

K-l . .../u___._ " ...,._- 11-'i-.,, / /-tJ)- '/7 / ()rD 
Arsenic - 7060 - (GFAA); Lead - 742 1- (GFAA), Mercury - 7471 - (C V) SL - Slml.:c 

w - Wah:1 

Rehnquishcd By ~- ' ~ 

Date/Time Received By 
,, 

Date/Time 0 - t)~ 

A - Au 

OS - Onam SuhJ ... 

IRelonquished Uy DatdT1mc Received By Date/Time ; OL - 0mm l.h1111J , 
T - Tb~ IIC 

' WI . Wipe 

IR.clinquoshed By Date/Time Received By Date/Time ; I; I. - l.1q1111I 
I 

V - Vct,:cl :1lhlll 

X . Othc, 

LABORATO RY Received By Title Datc/Tmtc 

SECTION 

FINAL SAMPLE Dosposal Method Disposed By Date/f1mc 

DISPOSIT ION 
- - --



Waste Management Hanford 

ICoU~clor 

Llu •1Yi 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Co11111any Conla_ct Tcle11hone No. Project Coordin.1tor 
Sted e, SM 

R98-002-7 

l>ata T umaronnd 

Pa~< l 111 I 

Project Designation Sa11111ling Location 
""'.!,C:,").-\(_ 

SAFNo. 45 Days 
303-K E~1crior Soil Samples 

kc Chest No. 

Shipped To 
Lockl,e~d Environmental 

POSSIBLE SAMPLE HAZA IWS/REI\IARKS 

f2A.d\~ A,.c_. ~\u((. • 

~ peci,d Handling and/or Stor-.1ge 

Field Logbook No. 

O ffsilr Propc11y No. 

Pn.•strvalion 

Type of Conl:iincr 

No. of Confainer(s) 

Volwne 

SA MPLE ANALYSIS 

Sampl ~ No. Matrix • Sample Date Sample Time 

B0M8Y6 WA~tt 
IC.· l..~ -91 \OZ.-S. 

B0MB49 w~ IC,-~() -"\7 112..0 

C IIAIN OF POSSESSION Sien/Print Names 

H/A. 

r·tlft-
None 

p 

20m l 

II N03 to µII 
<2 

p 

500ml 

ActiV1ty !::ica.11 Sec 1lc:10 ( I) u1 
Spcc1i.l 

l11s tn1c ho 1\S. 

/ . / 

/ 
/ 

SPECIAL IN STH UCl"IONS 

R'Jk-002 

Mrthml of Shipment 
~q_c,\ 'Ex_ 

llill of Lading/Air llill No. 
N/A 

0 
0 0 , , 

Rehnquishej Dy / L Datc/l'irnc I , . .10 Rccj/jBr ~ ,f / Datc/fome E 1,..:K:...:..:..:.J:..:.·...t-:. 'f c~=.:.:·~~"tU~·~~!=:\...!..!1 l..:.- '1.J.:.-"t::!..l7..1_ _ _j..t;,B-~~~~t~~~;t..,._~_...1.l.'.L'/~-()~f"~- !.....~ 1/L' _.!_/.~'tl~~"l)'.__.J 

( I) ICP Metals - 6o i0A (SW-846) (Uarium, Beoy lhum, Cadmoun\ Chromium. Noctcl , Solver). 
Arsenic - 7060 - (GFAA), Lead - 7421- (GFAA); Mercury - 747 1 - (CV) 

Q) Relinquished By U I V Datc/fime Received By ' Datc/fime 

!Relinquished By Datc/fime Received By Date/Time I• : 

llclinquished By Dale/Time Received By D,1c/fome 

Ma tri x • 

s - S,11I 
s~ . Sc:thu1c111 

so - Sohd 
SL - SludK< 
w -w.1c, 
0 -u~ 
A - A• 
DS - Onuu S11llt.h 
OL - 0 m m L14111J\ 
T - 1hsuc 
WI - W ove 

L - l..Jqmd 
V - VcKd•ll1111 
X - Other 

Q.__----r----------'~------------L-------------------L-----J Vl LABORATORY Received By Tolle Dalc/Tomc 

SECTION -.Ji-------it---------------------------------------------------1 (/ FINAL SAMPLE Disposal Method Disposed By D•tc/l"ome 

;.:.j DISPOSITION 
'------- --''--------------------------------------------------------------------- - ' 



----

/.:L;,;,r/ 
lldtttt:UJ,IJEtiltt tttil u,J, 

Sample Login 
Login Review Checklist 

Login Nwnber L t O C/ <{ ( 

The Login Review Check.list documents the review of the information entered into the ACS database for accuracy 
and usability: For effc-.tive login review. five items are necessary. They are the Chain of Custody (COC) (or 
equivalent), the Sample Summary Report (SSR), the Login COC Report, the Sample Receiving Checklist, and the 
Quote/COC Reconciliation Form. This check.list should be affixed to_ ea.ch login pa.ck.age prior to distribution. 

SAMPLE SUMMARY REPORT 

1. A.Ie all samples on the COC logged in or the 
proper discrepanciu noted on the SSR? 

2. A.Ie all Client Sample IDs logied in correctly? 

3. A.re all matrices indicated correctly? . 

4. A.re all analyses on the COC logged in for 
appropriate samples? 

S. A.re samples logged in for the proper products? . ,, 
LOGIN CHAIN OF CUSTODY REPORT 

1. A.Ie the collect, receive, and due dates correct 
for every sample? 

2. Have all appropriate comments been incl~ded? 

SAMPLE RECEIVING CHECKLIST 

1. A.Ie all discrepancies between the COC and login 
noted (if applicable)? 

LOGIN pH CHECK (applicable projects only) 

1. Has the pH of all aqueous samples been checked 
and the report attached? 

-, 

< 
7 ci&~ 

COMMENT 

COMMENT 

-
COMMENT 

COMMENT 

-

Sc.cor.d.ary Rcvic..,cr airnacun: 

00003 3 

r&v..-d 07-17-97. dd. H:\~bcr\aop~.c.hi 

I (057':)1 



LAS LABO RA TORIES, INC. 
Sample Receiving Checklist 
r.11.,nt Nam!!· f. 

COOLER CONDITION UPON nECEIPT 

Temperature of cooler upon receipt: 

'(). 

--=?., . 
• 

temperature of temp. blank upon receipt: 

custody seals present 
custody seals intact 
chain of custody present 
blue ice(or equiv.)present 
blue ice(or equiv.)frozen 
rad survey completed 

SAMPLE CONDITION UPON RECEIPT 

all bottles labeled 
bottle custody seal present 
bottle custody aaaJ Intact 
aamela1 Intact 
eroper container used for sample 
sample volume sufficient for analysis 
proper pres. indicated on the COC 
VOA 's contain headspace 
are samples bi-phasic(if so, indicate sample ID's): 

MISCELLANEOUS ITEMS 

samples with short holding times 
samples to subcontract 

ADDITIONAL COMMENTS/DISCREPANCIES 

/.1 , ,/ /7/ 

. 
•' 

Completed by / date: o<..½ h _ P JI'%{,,;. _ // //.,,1s-/97 
sent to tfie clientfaate/m1t1a1s1: r / ,. 

Jnh f·~n· 
L- \ Z) 

.. 

- - . . 

yes no n/a 
L/ 
~ 
~ 

-v 
~ 
✓ 

yes . no n/a ' 

v~ v 
~ ;:_ 

✓ , 
✓ 
✓ ~ 

-✓ , .. v 

yes no n/a 
,/ 
V 

• • client s signature upon receipt: 
f!_otes: •=contact the appropriate CSR of any discrepancies immediately upon receipt 
••=please review this information and return via facsimile to the aooropriate CSR (702)361 -8146 

VERSION 3 .0(03-03-971 

Page __ of __ 

rnnlPr In· 

· ·- -
·- -
·- -

• Comments/Discrepancies 

' 

\ 

, 

I 

• Comments/Discrepancies 

• Comments/Discrepancies 

.. 



LAS LABORATORIES 
LOGIN pH CHECK 

CLIENT: Waste Management Hanford(756) 
PROJECT: HANFORD 45 DAY 
LOGIN: Ll0981 
MATRIX: Water(l) 

-
NO LAL f CLIE11T ID 

-1- L1098i·90 B04B48 

2 L10981·91 W48Y6 

r uMai-92 B04B49 

r Li098i-93 B04B48 

-5- L10981·93 B04B48 

6 L1098i-93 B04B48 

( L1098i ·94 B048Y6 

8 L10981 ·94 BOM8Y6 

9 L 10981 ·94 B048Y6 

i'o L10981·9S B04B49 

11 L 10981 ·95 B04B49 

iT L10981·9S B04B49 

Tr L1098l·96 REPORT TYPE 

14 L 10981·96 REPORT TYPE 

;r Li098i·96 REPORT TYPE 

T6 Li0981·96 REPORT TYPE 

i7 L10981 ·96 REPORT TYPE 

-

PRODUCT pH 

RAD SCREEN .:; 
RAD SCREEN 

5 
RAO SCREEN -J 
60iO ICP METALS 

2-
6010 ICP TRACE 

7470 MERCURY 

6010 ICP METALS 

6010 ICP TRACE 

7470 MERCURY 
\ 

6010 ICP METALS 

6010 ICP TRACE 

7470 MERCURY 
'2....-

EDD · DISK DEL. 

FORD 

GCMS4A 

!NORG LAS 4A RPT 

RAO RPT TYPE 4 

Page 1 

0(;0 0 41. 

11 Q5,::S7t 



LAS Laboratories 
SAMPLE SUMMARY REPORT (su02 Sl) 

Waste Management Hanford 

i~,:.:::·:~~::-:::·:j:::::::::::.:.:.::.::.:.:.: ::.:::::_;:.:::_:;·_·· __ -_ :.::~:r:1.~.:-:-1• .. P.~r :::::,:--:: :::::::.:::.::i:::: i L _~::,: _:::::::::::.:·••-~-~:,.;:./·::::;:::::::_::::;: ::~i.~® -·.:: :::: _-__ :::::. \::·· : . 

BOM8Y6 / Ll0981-91 Water RAD SCREEN 
Ll0981-94 Water 6010 ICP METALS 
Ll0981-94 Water 6010 ICP TRACE ✓ 
L10981-94 Water 7470 MERCURY 

BOM8Y7 / Ll0981-17 Soil RAD PERCENT SOLID 
Ll0981-17 Soil SCREENING 
Ll0981-39 Soi 1 U-ISOTOPIC LAL-01 
L10981-58 Soil 8270 SEMI-VOLATIL 
L10981-84 Soi 1 / 6010 ICPMETALS 
Ll0981-84 Soil 6010 ICP TRACE 
Ll0981-84 Soi 1 7 4 71 MERCURY 
L10981-84 Soil PERCENT SOLIDS 

BOM8Y8 / Ll0981-18 Soi 1 RAD PERCENT SOLID 
L10981-18 Soil SCREENING 
L10981-40 Soil U-ISOTOPIC LAL-01 
Ll0981-59 Soil 8270 SEMI-VOLATIL 
L10981-85 Soi 1 6010 ICP METALS 
L10981-85 Soil .,,; 6010 ICP TRACE - · 
Ll0981-85 Soil 7471 MERCURY 
Ll0981-85 Soi 1 PERCENT SOL IDS 

BOM8Y9 / Ll0981-19 Soil RAD PERCENT SOLID 
Ll0981-19 Soil SCREENING 
uo·gs1-41 Soil U-ISOTOPIC LAL-01 
Ll0981-60 Soil 8270 SEMI-VOLATIL 
LI 0981-86 Soil - 6010 ICP METALS 
L10981-86 Soil 6010 ICP TRACE 
Ll0981-86 Soil 7471 MERCURY 
Ll0981-86 Soil PERCENT SOLIDS 

BOM900 - L10981-20 Soil RAD PERCENT SOLI D 
Ll0981-20 Soil SCREENING ,, 
L10981-42 Soil U-ISOTOPIC LAL-0 1 
L10981-61 Soil 8270 SEMI-VOLATIL 
L10981-87 Soil 

.,,; 

6010 ICP METALS ' 
Ll0981-87 Soil 6010 ICP TRACE -
L10981-87 Soil 7471 MERCURY , 
Ll0981-87 Soil PERCENT SOLIDS , 

BOM901,,. L10981-21 Soil RAD PERCENT SOLi[ 
Ll0981-21 Soil SCREENING 

, 

L10981-43 Soil U-ISOTOPIC LAL-0 1 
Ll0981-62 Soil 8270 SEMI-VOLATIL 
L10981-88 Soil - 6010 ICP METALS -
Ll0981~88 Soil 6010 ICP TRACE , 
Ll0981-88 Soi 1 7471 MERCURY . 
Ll0981-88 Soil PERCENT SOLIDS ,,., 

BOM902 ,.., Ll0981-22 Soil RAD PERCENT SOLi[ 
Ll0981-22 Soil .,,; SCREENING ✓ 

Ll0981-44 Soil U-ISOTOPIC LAL-0 1 
L10981-63 Soil 8270 SEMI-VOLATIL 

OOOC42 

(/OS7~ 

~--~ 



BOM903 --

BOM904 / 

BOM905 ✓ 

BOM906 .,.-

BOM907 / 

BOM908 -- · 

LAS Laboratories 
SAMPLE SUMMARY REPORT (su02 Sl) 

Waste Management Hanford 

Ll0981-89 
Ll0981-89 
Ll0981-89 
Ll0981-89 

Ll0981-ll 
Ll0981-ll 
Ll0981-33 
Ll0981-52 
Ll0981-78 
L10981-78 
Ll0981-78 
Ll0981-78 

L10981-12 
Ll0981-12 
Ll0981-34 
L10981-53 
Ll0981-79 
Ll0981-79 
Ll0981-79 
L10981-79 

Ll0981-13 
L10981-13 
Ll0981-35 
L10981-54 
Ll0981-80 
Ll0981-80 
Ll0981-80 
Ll0981-80 

L10981-14 
L10981-14 
Ll0981-36 
Ll0981-55 
Ll0981-81 
Ll0981-81 
Ll0981-81 
L10981-81 

Ll0981-15 
Ll0981-15 
L10981-37 
Ll0981-56 
L10981-82 
Ll0981-82 
Ll0981-82 
Ll0981-82 

Ll0981-16 
L10981-16 
Ll0981-38 
L10981~57 
Ll0981-83 

Soil 6010 ICP METALS 
Soil 6010 ICP TRACE 
Soil 7471 MERCURY 
Soil PERCENT SOLIDS 

Soil RAD PERCENT SOL 
Soil SCREENING 
Soil LI-ISOTOPIC LAL-! 
Soil ---- 8270 SEMI-VOLAT 
Soil 6010 ICP METALS 
Soil 6010 ICP TRACE 
Soil 7471 MERCURY 
Soil PERCENT SOLIDS 

Soil RAD PERCENT SOL 
Soil SCREENING 
Soil LI-ISOTOPIC LAL- I 
Soil 8270 SEMI-VOLAT 
Soil 

./ 
6010 ICP METALS 

Soil 6010 ICP TRACE · 
Soil 7471 MERCURY 
Soil PERCENT SOLIDS 

Soil RAD PERCENT SOL 
Soil SCREENING 
Soil LI-ISOTOPIC LAL-
Soil 8270 SEMI-VOLAT 
Soil / 6010 ICP METALS 
Soil 6010 ICP TRACE 
Soil 7471 MERCURY 
Soil PERCENT SOLIDS 

Soil RAD PERCENT SOL 
Soil SCREENING 
Soil LI-ISOTOPIC LAL-
Soil 8270 SEMI-VOLAT 
Soil - 6010 ICP METALS 
Soil 6010 ICP TRACE 
Soil 7471 MERCURY 
Soil PERCENT SOLIDS 

Soil RAD PERCENT SOL 
Soil SCREENING 
Soil LI-ISOTOPIC LAL-
Soil ./ 8270 SEMI-VOLAT 
Soil 6010 ICP METALS 
Soil 6010 ICP TRACE 
Soil 7471 MERCURY 
Soil PERCENT SOLIDS 

Soil RAD PERCENT SOL 
Soil SCREENING 
Soil - U-ISOTOPIC LAL-
Soil 8270 SEMI-VOLAT 
Soil 6010 ICP METALS 

0000 1l3 11057':::Jf 



LAS Laboratories 
SAMPLE SUMMARY REPORT (su02 Sl) 

Waste Management Hanford 

i.=r.::,:,:Nm~,:,::::,:,:::•::::::::,;:,:::,:,~:::,::,:,:,::::.,.,:,,:.,,,.;.:<,:,:,:.:;,.:.;:;,:;;:,;:;~~1g,:;Jfflmb~tt,;;,.:,,;;,:,:;;,;,;,;,:;,;,:,;,;,;;;,;~·t:\•;,,i;,:;,: t11tt1X:)}:,:,::;:,;:,,.;·,,,:.J1."!h9.4:,;:; .:;.,;,. ;\,;; ), ;,,,;,:,, 

LI0981-83 Soil 6010 ICP TRACE 
LI0981-83 Soil 7471 MERCURY 
LI0981-83 Soil PERCENT SOLIDS 

BOM909 _,, LI0981-5 Soil RAD PERCENT SO Ll 
Ll0981-5 Soil SCREENING 
Ll0981-27 Soil U-ISOTOPIC LAL-C 
Ll0981-46 Soil 

/ 
8270 SEMI - VOLAT 

Ll0981-72 Soil 6010 ICP METALS 
LI0981-72 Soil 6010 ICP TRACE 
LI 0981-72 Soil 7 4 71 MERCURY 
LI0981-72 Soil PERCENT SOLIDS 

BOM910 .,,, LI 0981-6 Soil RAD PERCENT SOL ; 
LI0981-6 Soil SCREENING 
LI0981-28 Soil U-ISOTOPIC LAL- ( 
LI0981-47 Soil 8270 SEMI-VOLAT: 
LI0981-73 Soil 6010 ICP METALS 
LI0981-73 Soil - 6010 ICP TRACE -
L10981-73 Soil 7 4 71 MERCURY 
LI0981-73 Soil PERCENT SOLIDS 

BOM911 ,,,, Ll0981-7 Soil RAD PERCENT SOL: 
LI0981-7 Soil SCREENING 
Ll0981-29 Soil U-ISOTOPIC LAL- ( 
Ll0981-48 Soil 8270 SEMI-VOLAT 
L10981-74 Soil 6010 ICP METALS 
LI0981-74 Soil 6010 ICP TRACE 
Ll0981-74 Soil 7471 MERCURY 
L10981-74 Soil PERCENT SOLIDS 

BOM912,,,. Ll0981-8 Soil RAD PERCENT SOL . 
L10981-8 Soil SCREENING 
Ll0981-30 Soil U-ISOTOPIC LAL-! 
Ll0981-49 Soil 8270 SEMI-VOLAT 
Ll0981-75 Soil - 6010 ICP METALS 
L10981-75 Soil 6010 ICP TRACE 
L10981-75 Soil 7471 MERCURY 
Ll0981-75 Soil PERCENT SOLIDS 

BOM913,, LI0981-9 Soil RAD PERCENT SOL 
L10981-9 Soil SCREENING 
L10981-31 Soil U-ISOTOPIC LAL-1 
Ll0981-50 Soil 8270 SEMI-VOLAT 
Ll0981-76 Soil - 6010 ICP METALS 
Ll0981-76 Soil 6010 ICP TRACE 
Ll0981-76 Soil 7 4 71 MERCURY 
L10981-76 Soil PERCENT SOLIDS 

BOM914 ,,,, L10981-10 Soil RAD PERCENT SOL 
Ll0981-10 Soil SCREENING 
LI0981-32 Soil U-ISOTOPIC LAL-
L10981-51 Soil - 8270 SEMI-VOLA1 
LI0981-77 Soil 6010 ICP METALS 
LI0981- 77 Soil 6010 ICP TRACE 

000044 1105757 
~ -



BOMB44 ,,, 

BOMB45 .,,, 

BOMB46 ,,-

BOMB47 / 

BOMB48 / 

BOMB49 / 

REPORT TYPE ,, 

LAS Laboratories 
SAMPLE SUMMARY REPORT (su02 Sl) 

Waste Management Hanford 

Ll0981-77 
Ll0981-77 

Ll0981-l 
Ll 0981-1 
Ll0981-23 
Ll0981-45 
Ll0981-64 
Ll0981-64 
Ll0981-64 
Ll0981-68 
Ll0981-68 
Ll 0981-68 

L10981-2 
L10981-2 
Ll0981-24 
L10981-65 
Ll0981-65 
Ll0981-65 
Ll0981-69 
Ll0981-69 
L10981-69 

Ll0981-3 
L10981-3 
L10981-25 
Ll0981-66 
Ll0981-66 
Ll0981-66 
Ll0981-70 
Ll0981-70 
Ll0981-70 

L10981-4 
Ll0981-4 
Ll0981-26 
L10981-67 
L10981-67 
L10981-67 
L10981-71 
Ll0981-71 
L10981-71 

Ll0981-90 
Ll0981-93 
Ll0981-93 
Ll0981-93 

Ll0981-92 
Ll0981-95 
Ll0981-95 
Ll0981-95 

Ll0981-96 ,,-

Soil 7471 MERCURY 
Soil PERCENT SOLIDS 

SolidWaste RAD PERCENT SO LJ 
SolidWaste SCREENING,✓ 
SolidWaste U-ISOTOPIC LAL-C 
SolidWaste 8270 SEMI-VOLAT l 
SolidWaste,✓- 300.0 CHLORIDE ,.. 
SolidWaste 300.0 NITRATE,.. 
SolidWaste 300.0 NITRITE.,,, 
SolidWaste 6010 ICP METALS · 
SolidWaste 6010 ICP TRACE,.. 
SolidWaste 7471 MERCURY-

SolidWaste RAD PERCENT SOL : 
SolidWaste SCREENING , 
SolidWaste U-ISOTOPIC LAL- ( 
SolidWaste 300. 0 CHLORIDE,. 
SolidWaste ,,.300.0 NITRATE' 
SolidWaste 300.0 NITRITE,. 
SolidWaste 6010 ICP METALS 
SolidWaste 6010 ICP TRACE 
SolidWaste 7 4 71 MERCURY,, 

SolidWaste RAD PERCENT SOL 
SolidWaste SCREENING 

,.. 

SolidWaste U-ISOTOPIC LAL-( 
SolidWaste 300. 0 CHLORIDE . 

. Sol idWaste. 300. 0 NITRATE , 
SolidWaste ,,, 300. 0 N !TRITE ,, 
SolidWaste 6010 ICP METALS 
SolidWaste 6010 ICP TRACE · 
SolidWaste 7 4 71 MERCURY ✓ 

SolidWaste RAD PERCENT ~OL 
SolidWaste SCREENING 
SolidWaste U-ISOTOPIC LAL-! 
SolidWaste 300. 0 CHLORIDE, 
Sol idWaste .,,. 300. 0 NITRATE' 
SolidWaste 300.0 NITRITE , 
Sol idWaste · 6010 ICP METALS 
SolidWaste 6010 ICP TRACE -
SolidWaste 7471 MERCURY · 

Water RAD SCREEN / 
Water 6010 ICP METALS 
Water/ 6010 ICP TRACE · 
Water 7470 MERCURY .,,, 

Water RAD SCREEN ,. 
Water,,,- 6010 ICP METALS 
Water 6010 ICP TRACE -· 
Water 7470 MERCURY ,, 

Water EDD - DISK DEL. 
.-- ( 0 -- - .. 
t_j '-' . U Li~ \ {051~1 



LAS Laboratories 
SAMPLE SUMMARY REPORT {suO2 SI) 

Waste Management Hanford 

L10981-96 
Ll0981-96 
Ll0981-96 
Ll0981-96 

Water 
Water 
Water 
Water 

FORD -
GCMS4A -
!NORG LAS 4A RPT 
RAD RPT TYPE 4 -

r • ,-\or• ,, -r · 
V 'U \ .. 0L...t 0 



Position • Count_Date_and_Time 
1 11/3/1997 1 :29 PM 

Alpha 
Beta 

Low_Energy 

7.70 cpm 
18 .60 cpm 
8.70 cpm 

A.lpha_Activity 

Beta_ Activity 

0.50 pCi 

0.80 pCi 

Position Count Date and Time - - -
2 11/3/1997 1 :40 PM 

Alpha 1900.00 cpm 
Beta · 2530.70 cpm 

LIJW_Energy 1809.60 cpm 

A.lpha_Activity 852 .90 pCi 

Beta_Activity 1132.40 pCi 

(:X 8s--3 pc,· -/. :Z.. 92 'J,.. 

8 113 ~ - '-lo pc,· -----I. 7.,,. °)Z 1,-cf .,,,...5 

Alpha-beta Lab Screen Results 

Sample_ID 
BLANK 

Quench_Factor 
772.53 

4.-- -.---- ----:---:---- .--- , 

. I 
3+---~--,---,-----;-----; 

20 40 60 80 100 

Sample_ID Quench_Factor 
BOMB44TA 689.26 

150 

100 

20 40 80 160 

::: -6£0.2.. 
~ (X_ 7" 

.::. 876 -47 /J?;- 13 

Wallac 1400 DSA, P04AS270.DAT, 11/3/1997, page 1 
Waste Sampling and Characterization Facility 

_,,/ Count.t 
Alpha 

/ C'1Junu 
Bcu 

/ Count.s 
Alpha 

/ Counu 
Beu 

0. "'uO;-,L.r, •-t 
.. V :r / 

I (8:5,::rw 



WSCF 
ANALYTICAL LABORATORY REPORT 

Attention: SHARON STEELE 
Project Number MISC. :PROJ. HANFORD MNGMT. CONT. 

Sample# Client ID 

W970004259 BOMBY7TA 

W970004259 DOMBY7TA 

W970004259 BOM8Y7TA 

W970004269 OOM8Y7TA 

W970004260 BOM8Y8TA 

W970004260 OOM8Y8TA 

W970004260 BOM8Y8TA 

W970004260 BOM8Y8TA 

W970004261 BOM8Y9TA 

W970004261 BOMIIY9TA 

W970004261 BOM8Y9TA 

W970004261 BOM8Y9TA 

W970004262 BOM900TA 

W970004262 DOM900TA 

W970004262 BOM900TA 

W970004262 BOM900TA 

W970004263 BOM901TA 

W970004263 BOM901TA 

W970004263 BOM901TA 

W970004263 80M901TA = . .-: . 

W970004264 BOM902TA 

W970004264 BOM902TA 

W970004264 BOM902TA 

W970004264 eoM902TA· \_: · 
·. ,f . 

W970004265 BOM903TA 

W970004265 BOM90#A :·: 

MDL=Minimum Detection Limit 

Test Performed 

Alpha by liquid 1cintillation 

Alpha err~r by LC 

Bela by liquid • cinlillation 

· Beta error by LC . :. 

Alpha by liquid 1cintillation 

· ·'Aiph•. error ·by LC · 

Beta by liquid scintillation 

.·8et• error by LC . 

Alpha by liquid scintillation 

Alpha ~rror by LC · 

Beta by liquid 1cintillation 

Bot~ 'error ti~ LC ·· 

Alpha by liquid 1cintillation 

Alpha error by LC 

Beta by liquid 1cintillation 

.· Beta error by LC 

Alpha by liquld scintillation 

.Alph• error .by LC .. . 

Beta by liquid scintillation 

liota error iiv Le .: · ... 
Alpha by liquid scintillation 

~lpha erro{by LC , :· · 

Beta by liquid scintillation 

. e~,. ·er~o~. by LC :: : . 

Alpha by liquid scintillation 

.: Alpha' error .by le .. 

Matrix 

SOLID 

SbLiD 

SOLID 

' sb(10:

soL1D 

· SOLID •: .. 

Method RQ 

LA-508-421 

'·, ~ :600-•ii 
LA-508-421 

·:. LA·-soe-4 21 

LA-508-421 

: : LA~Goa:• ~ 1 :·: · . 

SOLID LA-508-421 

· so(10 //y:•' ,. (A:50~21 
SOLID 

· ·:.·sobo 
SOLID 

soi.io 
SOLID 

SOLID 

SOLID 

so(io•:: 
SOLID 

sodi:i\:,.':· 
SOLID 

SOLID 

,s6[10 

LA-508-421 

· : , u-Goa:421 
LA-508-421 

·:· i.A~sos'.4 21 
LA-508-421 

> LA-iioii--•2i 

LA-508-421 

:LA~5~s4h 
LA-508-421 

LA:GOif421· 
LA-508-421 

LA-508-421 

:}:i°tA~ifoa:421 '· ... 
:-.. 

SOLID LA-508-421 

·souo < ·· ·. · i:tA~scii42t 

SOLID 

···.·•·.·: sq[1p 

.· .•'.•: 

LA-508-421 . 

. 'l:A0608::421 

Result 

9.11 

8 .9 

195.1 

··: .1.6 

15.14 

··· a:a. 
22.28 

1 .2 

16.85 

:• ;a.s · 
68.0 

.· 3'.4 
18.11 

· 7 .8 

31.32 

· .. 6 .3 

2.0 

.... 24 . . 

9 .42 

..=:.:· a.:(,:.,· 

61.78 

Units 

pCi/g 
,i; · 

pCl/g 

. . "' 
pCi/g 

: : "' . 
pCi/g 

.:··"'·:?·'· 
pCl/g 

"' 
pCi/g 

. "' :-' 
pCl/g 

"' pCl/g 

·"' •,::•·· 

pCi/g 

.:'•:."' :-.:: 
pCl/g 

,•,• -:-::: 

MDL 

0.00 

o.oo · 
10.00 

Group#: 

Sampled 

10/29/97 

:' 1(>/29(117 

10/29/97 

97001735 

Received 

10/31/97 

1 0/31/9 7 ·.• .• 

10/31/97 

~-- . o.~ -- . ,· 10/29/97. .. 10/31/97 

·:.-: 

10.00 

0.00 
10.00 

O.OQ : 
10.00 

·· o'.oo .'· 
10.00 

0.00 . 
10.00 

0 .00 

10.00 

· 0.00 : 

10/29/97 10/31/97 

1ciho1iii' 10/31/97 

10/29/97 10/31 /97 

1·012019i ... 10i31/97 

10/29/97 

. 1 069/97 

10/29/97 

·< 10/29(97 

10/29/97 

10/29/97 ·. 

10/29/97 

:: ! 0/29/97 .. 

10/31/97 

10/31iil7 :···· 

10/31/97 

10/3i/97 · .. 

10/31/97 

10/31/97 

10/31/97 

·. 10/31/97 . 

10.00 10/29/97 10/31/97 
o.oo. ,.. :: . ·, ... ioi29i91 ·. ,.,,, .... i<>t31/97 · '· · 

10.00 10/29/97 10/31/97 

:{,·(0.90 .. ( iOl29/97 :: :. :·/10(31/97.> 

10.00 10/29/97 10/31/97 

::::::::f:/0.00 ::,. ::•:::: \: fo129/97 \ <·'.' 10131/87 
.; 

108.2 pCl/g 10.00 10/29/97 10/31/97 

10/31/97 . 

10/31/97 

.10/31/97 . 

f6 : . : : .. ~ :/ :}/f)/};,:;?,¥ .::· .. :· . :·.!0/~11(97..:: 
1 .33 pCl/g 10.00 

·33 ... : 1(; .. ,,::;::\i:r::}?'/o:oo 
10/29/97 

: •: 1 <>ti9t97 

RQ = Result Qualifier B - The analyte was detected In tho associated method blank. D • Compound concentration resulted from • dilution. 

E - Compound concentration exceeded calibration range. 

N - Identification is based on a man spectral library search. 

• · Indicates resulta that have NOT been validated . 

W004 
PROJECT HANFORD MANAGEMENT CONTRACTORS 

J • Estimated value . Z - See Comments. 

U - Th11 analyte was analyzed for but not det11ct11d. 

Page 2 
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WSCF 
ANALYTICAL LABORATORY REPORT 

Attention: SHARON STEELE 
Project Number MISC. :PROJ. HANFORD MNGMT. CONT. 

Sample# Client ID 

W970004265 80M903TA 

W970004265 BOM903TA 

W970004266 80M904TA 

W970004266 B0IIA90HA· ,. 

W970004266 80M904TA 

W9700042G6 BOM904TA 

W970004267 BOM905TA 

W970004267 BOM906TA' 

W970004267 BOM905TA 

W970004267 BOM905TA 
.-:. 

W970004268 BOM906TA 

W970004268 BOM906TA 

W970004268 80M906TA 

W970004268 BOM906TA 

W970004269 BOM907TA 

W970004269 BOM907TA 

W970004269 80M907TA 

W970004269 BOM90.7TA .. ;- .. : ... 

W970004270 BOM908TA 

W970004270 BOM908TA 

W970004270 80M908TA 

W970004270 80M908TA . 
... •' ,.-: .•' 

·· ··:·•'•_ · · 

W970004271 BOM909TA 

W970004271 BOM909TA ·• 
W970004271 80M909TA 

W970004271 BOM909TA 

MDL=Minimum Detection Limit 

Test Performed 

Beta by liquid 1cintillation 

· Beta ~n:9r. by LC 

Alpha by liquid 1clntlllation 

· :~1.;ha:·~~/ ~v Le ; .:: · · 
Beta by liquid 1cintillatlon 

. Beta error by ·,,· .··.· .•:·.••·•·,. 

Alpha by liquid 1clntillatlon 

Alpha··.;;:~/ by LC ; 

Beta by liquid 1cintillation 

Bet~ ~rror by Le'. / 

Alpha by liquid 1dntillatlon 

·),lph~ erro~· b\'. Le:· 
Beta by liquid 1clntillation 

· Bet~ error by LC :. · 

Alpha by liquid 1cintillation 

Alpha error .by-LC .. :. 

Beta by liquid 1clntillation 

· &t• _.,;.,or by ~C: . · 
Alpha by liquid scintillation 

·Alph~ err~r . by LC · · 

Beta by liquid scintillation · 

. · .Bet~ e;.,~r by LC 

Alpha by liquid 1clntiliation 

:Alpha erro/ by LC 

Beta by liquid 1cintillation 

Beta error' by LC . 

Matrix 

SOLID 

... · sO(IC>)'. 
SOLID 

SOllO ·• . . 

Method RQ 

LA-508-421 

·•' aJ.c&0e:d1 .·•. 
LA-50B-421 

.. LA;50~21 . . ·.:··· . 
SOLID LA-508-421 

.· .. :} oa.:ib:/':: :i:\ i.A~soa:•ji\,· 
SOLID LA-S0B-421 

. SOLio . . -:, .·. :••,LA-50M21,', ·. 
SOLID 

sotici 
SOLID 

·>: ,,$Olio'\ 
SOLID 

LA-508-421 

·.LA-508.:421 

LA-508-421 
. ·-. .. 

. .. ·- SOLID 

SOLID 

. / sci Lit> · 
SOLID 

SOL!C> 
SOLID 

s.OLIP { 
SOLID 

s·8uo :·•. 
SOLID 

sot:iC> 

. i.Ac~oB:42( > ·. 

LA-508-421 

LA~5<>B-421' 
LA-508-421 

•t. LA-6CiB-421 · 
.-. ·-;-

LA-50B-421 

i/LA:::sos:4i1 
LA-508-421 

'.LA"60ll-421 ,., 
,·. 

LA-508-421 

· :1.A-~<ia-•21 

SOLID LA-508-421 

s6uti ·. · .i.A-Goa-•21 

Result Units MDL 

4 .11 pCl/g 10.00 

. · .. ....-:::-·" 

Group#: 

Sampled 

10/29/97 

97001735 

Received 

10/31/97 

10/31/97 .. .. ;,:'•,,•:• 
:so,~,,ii1 
.,,:,:.•-.- .-.-·. ,• 

4 .19 

'?. {4 ::· 
6 .88 

pCl/g 

:r: i ::,:: · ·: 
pCl/g 

··,1, -.: .:: .. .-· 

10.00 

o.oo·•' 

pCi/g 10.00 

10/29/97 10/31/97 

) oliii/97 ",: :x1~i31/97 : rn· 
10/29/97 10/31/97 •, .. ::~ · 

;· . . . . . . ,; '"::,; 
,:,} !)129/97 •:. 10/31/97. 0 . '/·t:,1f. 

4.69 

;:,: ~i ·, . 
7 .14 

" · •• _..,.,:,::. :,::::./.::: :. -::::9:00 :.:\'.' 
10/29/97 10/31/97 0 . 

··:::·.1oi2~,.1,.< :/, 1of.i11i1 •o .·. . 0 / " .. 

2.04 

24 

7 .31 

• .. :i'2 : 

pCl/g 

pCi/g 

·.···"' ,• 

pCl/g 

'·" 5 .40 pCi/g 

16 .:•::: "' .. , .. 

9 .34 pCl/g 

::.:· ;it:' 

10.00 

0.00 ' 
10.00 

:· O.oci 

10.00 

o.t>o .· 
10.00 

.-o:oo 

10/29/97 10/31/97 

.. ,,' ,;:' idi~itii f; ( · )01i1ia1 · 
•· • •,•.•, .· ❖-· •• ••, .• 

10/29/97 10/31 /97 

·fo12ii1~1 >. ::,:1oi31197 
10/29/97 

. ,• 10/29/97 
•· 

10/29/97 

10/29/97 

10/29/97 

'• 16i29i9'i 

10/31/97 

,10/31/97 

10/31/97 

10/31/97 . 

10/31/97 

7 .24 10.00 10/29/97 

10/31/97 

10/31/97 

10/31/97 · 

10/31/97 

10/31/97 . 

.fo ) 
22.75 

::,. 11>: 
16.38 

... :, .,8. 1" 
20.85 

. 10 :· 

. / o.Cio ·,: ·. .: . \ d 0/29/97. 

pCl/g 

94_\:\ 

10.00 

:. 0 .00 · 

10.00 

•',:::>ifoo·:•·· 
pCl/g 10.00 

· · -~ WA/Ut:?/~,06·: 

10/29/97 

" 10/29/97'.•' :-

10/29/97 10/31/97 

:: 10/29/97 ,• .... . ·10/31 /97 

10/29/97 

10/29/97 

10/31/97 

. 10/31/117 . 

RQ = Result Qualifier B . The analyte was detected in the auociated method blank . D • Compound concentration resulted from a dilution . 

E · Compound concentration exceeded calibration range . 

N • Identification i1 baud on a ma11 spectral library search . 

• · Indicates result• that have NOT been validated . 

W004 . 
PROJECT HANFORD MANAGEMENf CONTRACTORS 

J • Estimated value. Z · See Commenll . 

U • The analyte wac analyzed for but not detected . 

Page 3 



WSCF 
ANALYTICAL LABORATORY REPORT 

Attention: SHARON STEELE 
Project Number MISC. :PROJ. HANFORD MNGMT. CONT. 

Sample II Client ID 

W970004272 BOM910TA 

W970004272 BOM910TA 

W970004272 BOM910TA 

W970004272 B0M910TA · 

W970004273 BOM911TA 

W970004273 BOM911TA 

W970004273 BOM911TA 

W970004273 BOM911TA 

W!l70004274 B0M912TA 

W970004274 BOM912TA 

W970004274 BOM912TA 

W970004274 BOM912TA 

W970004275 BOM913TA 

W970004275 BOM913TA 

W!l70004275 BOM913TA 

W970004276 BOM913TA 

W970004276 BOM914TA 

W970004276 BOM914TA 

W970004276 BOM914TA 

W970004276 B0M91-HA 

W970004277 BOM8Y6TA 

W970004277 BOM8Y6TA . 

W970004277 BOM8Y6TA 

W970004277 B0M8Y6TA . 

W970004278 BOMB49TA 

W970004278 BOMB .. 9TA•:• .· •. 

.. 

Test Performed 

Alpha by liquid 1cintillation 

· Alph• error by LC 

Beta by liquid •cintillation 

· Be.t• error: b,tLC 
;-:, 

Alpha by liquid 1clntillatlon 

· ·< • ,)Alph~·errot .ii;Lc 

Beta by liquid scintillation 

Alpha by liquid scintlllatlon 

.'·Alpha' e'!°11i by LC ... ' 

Beta by liquid scintillation 

Beta error by · LC 

Alpha by liquid scintillation 

Alplia .erro_r by LC 

Beta by liquid scintillation 

Beta error by LC 

Alpha by liquid scintillation 

Alpha err~r by LC . 

Beta by liquid scintillation 

Beta error by LC 

Alpha by liquid 1cintillation 

: .Alpha error by· LC · · 

Beta by liquid scintillation 

Beta error"by. LC ." ,: /·: 

Alpha by liquid tcintillation 

. . Alph•'error by LC . 

MDL=Minimum Detection Limit 

Matrix 

SOLIO 

.. ··, SOLID ·: 
.•. ···.-:··>. 

SOLID 

r soi10::,, 

Method RQ 

LA-508-421 

:)LA-608:•·2i: ... -:-;. ·• -.:-· 

LA-508-421 

: t:A,59S:.i1. 
SOLID LA-508-421 

,Fsoi:ii:i ::::.::·,,· :(A:€qa,4h 
. SOLID 

< '.,' so~iQ{:,' 
LA-508-421 

LA~Soe-:421 
:·._,:-;-

SOLID LA-508-421 

, souo:::/\ , ·. U,c6()a-:4fi :. ,· 
.. · 

SOLID 

·· souo · ·· · 
LA-508-421 

i.A-50i°421 · 

LA-508-421 
.·,,..-.. ·• . 

SOLID 

:' soi.10 i:A-i;oe,hf 

. :. · ·.· 

SOLID ·LA-50B-421 

,.::..SOLID · . · ..-: lA-508-421 ,,. 

SOLID LA-508-421 

'· ,. $()Lio ·: . .·. LA-6oa:4h .· 
SOLID 

: SOLID 

SOLID 

. · :::- soLio · 

SOLID 

:soLio 
SOLID 

. s.~uo : 

LA-50B-421 
i:A~soS::.i1 :· :·.. . , ... -:- .·. 
LA-50B-421 

LA-6oe-•2i .·· 

LA-508-421 

CA~s<la-421 

LA-508-421 

i:A-soe,•2i 

Result 

4.82 

. 14 
-:-· 

71 .72 

·· 2.t·,· 
26.7 

6.2 
28.6 

,,/\.&j 
5.6 

. :-::::,o 
144 

· 1.9 

10 

0:3 
426 

· 1.2 

Units 

pCi/g 

·., .. ~ · .. ,.,.-· 
pCl/g 

"' pCl/g 

;: ;i. . 

pCl/g 

( /9' :\ 
pCl/g 

. -:-•,: " •. \/:."'· 

pCl/g 

·"' 
pCl/g 

·· .. ". 
pCl/g 

." 

MDL 

10.00 

· · o.oo;\ 

Group#: 

Sampled 

10/29/97 

/_. 10129/97 .. 

97001735 

Received 

10/31/97 

.1 0/31 is 1.. . 
10.00 10/29/97 10131/97 

: .:, .. · o.o<f:r ,, 1912~i9r . _10/31/9°7 ... y 
10.00 10/29/97 10/31/97 .lf) 

. (>'.60 .· .: ):o/29/97 '· • fo1ii isl , . ·. ;~ · 
10.00 10/29/97 10/31/97 0 

:\\o'.oo< ;::::\.:.,h o11ef97= \< :fo1i1fa1 . ·, :.:ci . 
10.00 10/29/97 10/31/97 0 

· ,_. o.oo· J· ... 1·q,2~1e1. ··· ··:·• 10131iei .· · 

10.00 

.\:-0:00•· 
10.00 

·· , .. ,:.·. o.oo ' 

10/29/97 
.···10/29/97 : . 

10/29/97 

· fo129/97 
10/29/97 

10/29/97 .: 

10131/97 

10/31/97" 

10/31/97 

10/31/97 

10/31/97 

10/31/97 

20.6 pCl/g 

10.00 

0.00 
10.00 10/29/97 10/31/97 

... 1 :0 ,· ··. ;i. '·' .. ·,. 0.00 
176 

· 2.4 

nd 

na 

0.3 

·-".':'.53 

pCi/g 

: .. "' 
10.00 

;:to:oo < 
pCl/g 1.0.00 

•·· ;i. :::·t,::·,_;::;:::: •t··~:oo.: 
pCl/g 10.00 

·, .. ···"'i·••.\.:•··'.t.:: ,. ,., •. - fo:oo ..... •::: ... ,•. •.·;•• ······.·•,• 
nd pct/g 10.00 

·:: na . :···· ,. ":::::::irn:rn:t%rnt~A0: • 

: 10/29/97 ·, .. ·:•.:•,10/31 /97 

10/29/97 10/31/97 

.'10iiii197" .· 10/31/97 

10/29/97 10/31/97 

) 0/29/97" . 1013\1111 .. 

10/29/97 10/31/97 

. ·1o12ri(91 .. :: -;; .. :10/31/97 

10/29/97 10/31/97 

·1. Oi29/e7' '· .. 10/31/97 .. :•·:• 

RQ = Result Qualifier B. The analyte Wat detected in the auociated method blank. 0 · Compound concentration resulted from a dllutlon . 

E • Compound concentration exceeded calibration range . 

N · Identification it baaed ori a mau spectral library search. 

• · Indicate, result• that have NOT been validated . 

W004 
PROJECT HANFORD MANAGEMENT CONTRACTORS 

J - Estimated value . Z - See Comment• . 

U · The analyte was analyzed for but not detected . 

Page 4 



WSCF 
ANALYTICAL LABO RA TORY REPORT 

Attention: SHARON STEELE 
Project Number MISC. :PROJ. HANFORD MNGMT. CONT. 

Sample# Client ID 

W970004278 BOMB49TA 

W97000427B BOMB49TA 

W970004279 BOMB44TA 

W970004279 BOM844TA 

W970004279 BOMB44TA 

W970004279 BOMB4,HA 

W970004280 BOM845TA 

W970004280 BOM846TA 

W970004280 BOMB45TA 

W970004280 BOM845TA 

W970004281 BOMB46TA 

W970004281 80M846TA 

W970004281 BOM846TA 

W970004281 OOM846TA 

W970004282 BOMB47TA 

W970004282 BOMD47TA -· 

W970004282 BOM847TA 

W970004282 BOMB47TA 

W970004283 BOMB48TA 

W970004283 BOM84BTA . 

W970004283 BOMB48TA 

W970004283 BOM848TA 

Test Performed 

Beta by liquid • cintillation 

: -Beta imorby 1,C .. · 

Alpha by liquid • clntillation 

~lpha ~~ror by Le : 
Beta by liquid • cintillation 

. Beta . ~rror by LC_ .. 
Alpha by liquid • cintillation 

A_lpha e~r by LC : 
Beta by liquid scintillation 

Beta ~rror b'( LC : : 

Alpha by liquid • cintillation 

Alpha ~rrot b'f'. LC: : 

Beta by liquid • cintillation 

Beta error by LC 

Alpha by liquid • cintillation 

.-..:, : . : . : .. Alpha: error by LC 

Beta by liquid • cintlllation 

.. 13.ta err.;, by tc:.·. 

Alpha by liquid •cintillation 

Alph·., error by LC 

Bola by liquid scintillation 

Beta error by LC 

MDL=Minimum Detection Limit 

Matrix Method RQ 

SOLID LA-508-421 

. xi 6-~ii:>t:\t(::::~c50a'.~ 21 }:/:.:;:' 
LA-508-421 

LA:5oa:,t2L 

SOLID LA-508-421 

·.·.,:\SOLID_._._ :_;_:_:::_:. : l: LA~608:'..i2l: ·. 
~ :•·: .•:• .. 

SOLID 

:=solio 
LA-608-421 

=,a;~sos'.421 
SOLID LA-508-421 

= r: soi:115"::=-·=· =~ ~600,421 
SOLID 

•=·souo(: 
SOLID 

·.· SOLID 

SOLID 

-soup , 
SOLID 

s"oi:"1i:l=:' 

LA-508-421 

0(c6<is'.421 · ::i 
LA-508-421 

:iA-608·'42F"' ·. 

LA-508-421 

:tA;s6~.:..21 =:, 
LA-508-421 

u;:li<ia;421 
... 

SOLID LA-508-421 

soU,f -,_,_.:= .. ui.-soa:4h 
·:-·:-;.:-- .·· .. ·:: 

SOLID LA-508-421 

SOLID .: :·:= lA~608,421 -:: 

Group#: 97001735 

Result Units MDL Sampled Received 

0 .5 pCi/g 10.00 10/29/97 10/31/97 

: ;35 . -:-· )/~ .::::/{':( . ci'.oo -'':</::C:': '::, foiie1s1 . ,:::( d o1311ef: ·-.: ·. ::•,··:·•:. : •'.:'· .. -.-~ : •,. -:-:-;-: ·•· :•· . '• : .. 
423 pCl/g 

."2_ "-<:·:•.:-/:- '4 .":-
1060 

'·b.i 
4 .7 

<.\12_.· 
21 .5 

ii:e 
82 .4 

·33 · 

pCi/g 

~:< 
pCl/g 

:" 'f 
pCUg 

·:··"' : 
pCi/g 

: " 
pCi/g 

...... 

10.00 

:=o:oo · 
10.00 

=o.cio :=: 

10.00 

· ·o,oo_.:·. 
10.00 
o.oi)· .. 
10.00 

.- 0 .00 ... 

191 

2:2· 

204 

::.2.6_-: 

·-"'·· 
pCi/g 

->'4: 
10.00 

.o.oo··: 
396 pCl/g 10.00 

,;g := /\:,_.· " . . . .. ;-·-· .;- . ·. o'.OQ 
nd pCl/g 

·- n•'.·:,: .. <,," ::::/ 
0 .3 pCl/g 

. 2.6 /: ;,li _/ , ;:; ;, 

10.00 

::-,. o.oo 
10.00 

C>,o<i ·_ 

10/29/97 

:·::. 1·0~29/97/.: 
.. . 

10/29/97 

<-%: fi~i2oiii1: · 
.·.·.; :-·· ,•, -.•·,.• ... 

10/31/97 

1ofal/91 ·.· · 
10/31/97 

. 1cii:i1197 .. 

10/29/97 10/31/97 

.··:fo,i919f) · 0:10131/97_ 

10/29/97 

1gi2ii,9i. :.:: 
10/29/97 

10/29/97 

10/29/97 

·••. 0 10/2ili97 \ . ···•:,·,. •·•• 

10/29/97 

10/29/91. 

10/29/97 

· · 1ohiii91 
10/ 29/97 

. ·· 10129/97 
·•• .. ,• .. 

10/31/97 

1_0/31 /97 . . -.,. . 
10/31/97 

10/31/97 

10/31/97 

10/31·197 

10/31/97 

) 0/31/970:: . 

10/31/97 
.. · .10/31/97 . 

. . 
10/31/97 

/.10/~1/97 ·: 

RQ = Result Qualifier 8 • Tho analyto wa• detected in the a• cociatod method blank. D • Compound concentration reculted from a dilution. 

E · Compound concentration exceeded calibration range . 

N • Identification ic based on a mau spectral library search. 

' - Indicates results that have NOT been validated. 

\V004 
PROJECT HANFORD MANAGEMENT CONTRACTORS 

J · E•timated value . Z • Seo Comment• . 

U • The analyte wa• analyzed lor but not detected . 
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LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: _ 

Client Sample ID: BOMB44 
Date Collected: 30-0CT-97 
Matrix: SolidWaste 

U-233/4 
U-235 
U-238 

LAL-0108 
LAL-0108 
LAL-0108 

55965 
55965 
55965 

1960 
33. 
1390 

140 
31. 
110 

Page 23 

12. 
43. 
6.0 

Login Number: Ll0981 
Date Received: 05-NOV-97 
Percent Solids: 94.62 

pC /g 
pC /g 
pC /g 

-· .,., ,_ ~ '(;. :~'. \.11 
'· .,.· , . I 

17-DEC-97 L10981·23 
17-DEC·97 · L10981-23 
17-DEC·97 L10981-23 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name : Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: -

Client Sample ID: BOMB45 
Date Collected: 30-OCT-97 
Matrix: SolidWaste 

U·233/4 
U-235 · 
U·238 

LAL-0108 
LAL-0108 
LAL·0108 

55965 
55965 
55965 

2.11 
0. 161 
1.79 

0.24 
0.063 
0.22 

..,:.•~ .:;: I 
' . . . 

; .. 

0.036 
0.036 
0.036 

' { . ~ ~., ·;_.~ 

Page 24 

Login Number: Ll0981 
Date Received: 05-NOV-97 
Percent Solids: 98.9 

J .: .. .... 

pC /9 
pC /9 
pC /9 

... ·,r··:':-,:-/ 
\..,/ ·.-:.....:./ 1 I 

17·DEC·97 L10981·24 
17·DEC·97 L10981·24 
17·DEC·97 L10981·24 

000002 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: _ 

Client Sample ID: BOMB46 
Date Collected: 30-0CT-97 
Matrix: 

U-233/4 
U-235 
U-238 

SolidWaste 

LAL-0108 
LAL-0108 
LAL-0108 

55965 
55965 
55965 

232. 
3.4 
190. 

13. 
2.1 
11. 

Page 25 

0.41 
2.8 
0.24 

Login Number: Ll0981 
Date Received: OS-NOV-97 
Percent Solids: 88.84 

pC /g 
pC /g 
pC /g 

.·•: ·.--::· ~ . i 
. ! i ·; •. -• ., ' / 

17-0EC-97 L10981-25 
17· 0EC·97 L10981·25 
17·DEC·97 L10981·25 

...... !. ~ ::-.:./ -:-...:. ,,'; ·-.... ~ ;. ,:: 1 

0&0003 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: -

Client Sample ID: BOMB47 
Date Collected: 30-0CT-97 
Matrix: SolidWaste 

U·233/4 
U·235 
U·238 

LAL·0108 
LAL·0108 
LAL·0108 

55965 
55965 
55965 

570. 
4.0 
442. 

35. 
6.9 
28. 

Page 26 

1 .2 
9.7 
1.2 

~ ·. -~· .. 

Login Number: Ll0981 
Date Received: OS-NOV-97 
Percent Solids: 91.41 

•· J ;. ; __ J 

pC /g 
pC /g 
pC /g 

' 
.... __ J '-;_,:--/ _; 

17·DEC· 97 L10981·26 
17·DEC·97 L10981·26 
17·DEC·97 L10981·26 

tJU0004 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: -

Client Sample ID: BOM909 
Date Collected: 30-0CT-97 
Matrix: Soil 

U·233/4 
U·235 
U-238 

LAL·0108 
LAL·0108 
LAL·0108 

55964 
55964 
55964 

15. 1 
0.89 
15.5 

1.0 
0.18 
1. 1 

Page 27 

0.073 
0.047 
0.057 

Login Number: Ll0981 
Date Received: 05-NOV-97 
Percent Solids: 96.31 

• , J 

pC /g 
pC /g 
pC /g 

__ , '-.: / 1 

15·0EC·97 L10981 · 27 
15·0EC·97 L10981 · 27 
15·DEC·97 L10981·27 

.,... 

-., / 

uvooos 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: _ 

Client Sample ID: BOM910 
Date Collected: 30-0CT-97 
Matrix: 

U-233/4 
U-235 
U·238 

Soil 

LAL-0108 
LAL-0108 
LAL-0108 

55964 
55964 
55964 

13.55 
0.83 
13.38 

0.96 
0. 17 
0.95 

Page 28 

0.069 
0.054 
0.058 

Login Number: L10981 
Date Received: . OS-NOV-97 
Percent Solids: 96.01 

pC /g 
pC /g 
pC /g 

.) ', . .: j 

15·0EC·97 L10981·28 
15·0EC·97 L10981·28 
15·0EC·97 L10981·28 

{ 
, , 

uuooo6 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Dase: -

Client Sample ID: BOM9ll 
Date Collected: 30-0CT-97 
Matrix: Soil 

U·233/4 
U·235 
U·238 

LAL·0108 
LAL·0108 
LAL·0108 

55964 
55964 
55964 

41. 1 
3.14 
34.7 

2.5 
0.41 
2. 1 

Page 29 

0.091 
0.071 
0.071 

Login Number: Ll0981 
Date Received: OS-NOV-97 
Percent Solids: 96.02 

pC /g 
pC /g 
pC /g 

15·0EC·97 L10981·29 
15·0EC·97 L10981·29 
15·0EC·97 L10981·29 

I 
.J - ,.,. \ _.,, / \ _/ j ., f 

(JiJU007 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Wasta Management Hanford 
Project Name: HANFORD 45 DAY 
Project Deac: -

Client Sample ID: BOM912 
Date Collected: 30-OCT-97 
Matrix: Soil 

U-233/4 
U-235 
U-238 

LAL-0108 
LAL-0108 
LAL·0108 

55964 
55964 
55964 

8.33 
0.336 
7.78 

0.64 
0.10 
0.61 

Page 30 

0.073 
0.060 
0.052 

Login Number: Ll0981 
Date Received: 05-NOV-97 
Percent Solids: 95.99 

pCl/g 
pCi/g 
pCi/g 

.. -· i 

15-DEC-97 L10981-30 
15-DEC· 97 L10981·30 
15 · DEC·97 L10981-30 

(J(i0008 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: -

Client Sample ID: BOM913 
Date Collected: 30-OCT-97 
Matrix: 

U-233/4 
U-235 
U-238 

Soil 

LAL-0108 
LAL-0108 
LAL-0108 

55964 
55964 
55964 

14.7 
0.80 
14.7 

1.0 
0.16 
1.0 

Page 31 

0.082 
0.022 
0.060 

Login Number: Ll0981 
Date Received: 0S-NOV-97 
Percent Solids: 95.6 

pC /g 
pC /g 
pC /g 

r· . I 
_-.~ 1 

15-0EC-97 L10981 -31 
15-DEC-97 L10981-31 
15-DEC-97 L10981-31 

· ·" J - •. J \.) ' j j i 

iluooo9 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: -

Client Sample ID: BOM914 
Date Collected: 30-OCT-97 
Matrix: Soil 

U·233/4 
U-235 
U-238 

LAL·0108 
LAL-0108 
LAL-0108 

55964 
55964 
55964 

34.6 
2.05 
35.1 

2. 1 
0.32 
2.1 

Page 32 

0.11 
0.069 
0.097 

Login Number: L10981 
Date Received: 05-NOV-97 
Percent Solids: 92.66 

pCi/g 
pCi/g 
pCi/g 

15·DEC·97 L10981 · 32 
15-DEC-97 L10981-32 
15·0EC·97 L10981·32 

(/(;0010 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: -

Client Sample ID: BOM903 
Date Collected: 29-0CT-97 
Matrix: 

U-233/4 
U-235 
U-238 

Soil 

LAL-0108 
LAL-0108 
LAL-0108 

55964 
55964 
55964 

0.88 
0.096 
0. 75 

0.16 
0.056 
0.15 

Page 33 

0.068 
0.048 
0.037 

Login Number: L10981 
Date Received: 05-NOV-97 
Percent Solids: 93.61 

pC /g 
pC /g 
pC /g 

. _, 

15-0EC-97 L10981-33 
15-0EC-97 L10981-33 
15-0EC-97 L10981·33 

000011 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: -

Client Sample ID: BOM904 
Date Collected: 29-0CT-97 
Matrix: Soil 

U·233/4 
U·235 
U·238 

LAL·0108 
LAL·0108 
LAL·0108 

55964 
55964 
55964 

8.21 
0.63 
8.35 

0.65 
0.14 
0.65 

Page 34 

0. 079 
0.059 
0.052 

Login Number: L10981 
Date Received: 05-NOV-97 
Percent Solids: 95.89 

pC /g 
pC /g 
pC /g 

, , • • . _! • .1 · , _, j 

15·DEC·97 L10981·34 
15·DEC·97 L10981·34 
15·DEC·97 L10981·34 

: l 
i 
;\ 
~ 

(JiJ0012 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: -

Client Sample ID: BOM905 
Date Collected: 30-OCT-97 
Matrix: Soil 

U·233/4 
U·235 
U·238 

LAL·0108 
LAL·0108 
LAL·0108 

56823 
56823 
56823 

9.00 
0.46 
8.64 

0.70 
0.12 
0.68 

Page 35 

0.079 
0.039 
0.062 

; ; 

' -

Login Number: Ll098l 
Date Received: 0S-NOV-97 
Percent Solids: 92.38 

J • _ , 

pC /g 
pC /g 
pC /g 

·, . · .i 

22·DEC·97 L10981·35 
22-DEC-97 L10981-35 
22-DEC-97 L10981-35 

&voo13 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: -

Client Sample ID: BOM906 
Date Collected: 29-0CT-97 
Matrix: 

U-233/4 
U-235 
U-238 

Soil 

LAL-0108 
LAL-0108 
LAL-0108 

55964 
55964 
55964 

7.57 
0.59 
7.47 

0.59 
0.13 
0.59 

Page 36 

' ., . . . 

0.055 
0.038 
0.066 

Login Number: L10981 
Date Received: 05-NOV-97 
Percent Solids: 92.93 

pC /g 
pC /g 
pC /g 

·:.·' 

15-DEC-97 L10981 · 36 
15-0EC-97 L10981·36 
15-0EC-97 L10981·36 

- . 

uuoo14 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: -

Client Sample ID: BOM907 
Date Collected: 30-0CT-97 
Matrix: Soil 

U-233/4 
U-235 
U- 238 

LAL-0108 
LAL-0108 
LAL-0108 

55964 
55964 
55964 

4.84 
0.47 
4.66 

0.48 
0.13 
0.47 

Page 37 

0.080 
0.068 
0.064 

Login Number: Ll0981 
Date Received: 05-NOV-97 
Percent Solids: 94 . 98 

pC /g 
pC /g 
pC /g 

.. . j 

15-DEC-97 L10981 · 37 
15-0EC-97 . L10981 ·37 
15·DEC·97 L10981·37 

0&0015 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: _ 

Client Sample ID: BOM908 
Date Collected: 30-0CT-97 
Matrix: 

U~233/4 
U·235 
U-238 

Soil 

LAL~0108 
LAL-0108 
LAL-0108 

55964 
55964 
55964 

6.14 
0.38 
5. 75 

0.56 
0.12 
0.54 

Page 38 

0.078 
0.075 
0.068 

Login Number: Ll0981 
Date Received: 05-NOV-97 
Percent Solids: 92.88 

pC /g 
pC /g 
pC /g 

. • ;. ' • . _.,I .. -· '.-c ," j 

15-DEC-97 L10981-38 
15-DEC-97 L10981·38 
15-DEC-97 L10981-38 

t,i,0016 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: _ 

Client Sample ID: BOM8Y7 
Date Collected: 29-0CT-97 
Matrix: 

u-233/4 
U-235 
U-238 

Soil 

LAL-0108 
LAL-0108 
LAL-0108 

56823 
56823 
56823 

24.3 
1.23 
23.2 

1.8 
0.30 
1. 7 

Page 39 

0.22 
0.050 
0.12 

Login Number: L10981 
Date Received: 0S-NOV-97 
Percent Solids: 92.02 

pC /g 
pC /g 
pC /g 

22·0EC·97 L10981·39 
22•0EC·97 L10981·39 
22·0EC·97 L10981·39 

(J{;0017 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name : Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: -
Client Sample ID: BOM8Y8 
Date Collected: 29-OCT-97 
Matrix: 

U-233/4 
U-235 
U-238 

Soil 

LAL -0108 
LAL·0108 
LAL-0108 

55964 
55964 
55964 

24.6 
1. 71 
23.4 

1.6 
0.28 
1.5 

Page 40 

0.090 
0.072 
0.077 

Login Number: Ll0981 
Date Received: 0S-NOV-97 
Percent Solids: 95.16 

pC /g 
pC /g 
pC /g 

15-0EC-97 L10981·40 
15 · 0EC·97 L10981·40 
15·0EC·97 L10981·40 

(J(i{J018 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: -

Client Sample ID: BOM8Y9 
Date Collected: 29-OCT-97 
Matrix: 

U·233/4 
U-235 
U·238 

Soil 

LAL·0108 
LAL-0108 
LAL-0108 

55964 
55964 
55964 

24.5 
2.17 
24.6 

1 .6 
0.30 
1 .6 

Page 41 

0.099 
0.045 
0.080 

Login Number: Ll0981 
Date Received: 05-NOV-97 
Percent Solids: 94.94 

pC /g 
pC /g 
pC /g 

15·0EC·97 L10981·41 
15·DEC·97 L10981·41 
15·DEC·97 L10981·41 

&&0019 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name : Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Dase: --
Client Sample ID: BOM900 
Date Collected: 29-0CT-97 
Matrix: 

U·233/4 
U·235 
U·238 

Soil 

LAL-0108 
LAL-0108 
LAL-0108 

56823 
56823 
56823 

181. 
11 .4 
183. 

12. 
2.1 
12. 

Page 42 

0.63 
0.42 
0.49 

Login Number: L10981 
Date Received: 05-NOV-97 
Percent Solids: 94.87 

- ' J 4 

pC /g 
pC /g 
pC /g 

22·DEC·97 L10981 · 42 
22-DEC-97 L10981·42 
22-DEC-97 L10981·42 

vuoo20 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: -

Client Sample ID: BOM901 
Date Collected: 29-0CT-97 
Matrix: 

U-233/4 
U-235 
U-238 

Soil 

LAL-0108 
LAL-0108 
LAL-0108 

55964 
55964 
55964 

8.84 
0.69 
6.37 

0.66 
0.14 
0.52 

Page 43 

0.061 
0.045 
0.049 

Login Number: L10981 
Date Received: 05-NOV-97 
Percent Solids: 91.53 

,, j J _.,I 

pC /g 
pC /g 
pC /g 

15-DEC-97 L10981-43 
15-DEC-97 L10981·43 
15-DEC-97 L10981·43 

(1(;0021 



LAS LABORATORIES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Waste Management Hanford 
Project Name: HANFORD 45 DAY 
Project Desc: -

Client Sample ID: BOM902 
Date Collected: 29-OCT-97 
Matrix: Soil 

U-233/4 
U-235 
U-238 

LAL-0108 
LAL-0108 
LAL-0108 

56823 
56823 
56823 

257. 
13.6 
246. 

17. 
2.7 
16. 

Page 44 

1.2 
0.34 
o.n 

Login Number: Ll0981 
Date Received: 05-NOV-97 
Percent Solids: 95.6 

I • • •• / 

pC /g 
pC /g 
pC /g 

22-DEC-97 L10981·44 
22-DEC-97 L10981 · 44 
22·DEC·97 L10981·44 

(}(;0022 



LAS LABORATORIES 
METHOD BLANK DATA SUMMARY 

Login/SDG Number: Ll0981 

U-233/4 15-0EC-97 WAL AL1-D4 55964MBB1 1.0 0_292 

U-235 55964 15-0EC-97 OM WAL AL1-D4 55964148B1 1.0 0.0844 0.0500 0.0339 . I f 
U-238 55964 15-0EC-97 OM WAL AL1-D4 55964MBB1 1.0 0.0838 0.0556 0.0544 

U-233/4 55965 17-0EC-97 JS ON YAL AL1-26 55965MBB1 1.0 0.192 0.0775 . 0.0657 

U-235 55965 17-0EC-97 JS OM WAL AL1-26 55965MBB1 1.0 0.0536 0.0406 0.0425 

U-238 55965 17-0EC-97 JS OM WAL AL1-26 55965MBB1 1.0 0.0756 0.0503 0.0530 

U-233/4 56823 22-0EC-97 JS OM WAL AL1-03 56823"8B1 1.0 0.133 0.0659 0.0555 

U-235 56823 22-0EC-97 JS OM WAL AL1-03 56823"8B1 1.0 -0.00169 0.0164 0.0411 

U-238 56823 22-0EC-97 JS OM WAL AL1-03 56823"8B1 1.0 0.0650 0.0425 0.0315 



LAS LABORATORIES 
LCS DATA SUMMARY 

Login/SDG Number: Ll0981 
.. •::;:;:::::::::;:;::-:-

U-233/4 55964 DM WAL 80-120 

U-238 55964 15·DEC·97 OM WAL AL1·03 55964LCS1 11.8 0.832 10.9 0.545 108 80-120 

' U-233/4 55965 17·DEC·97 JS DM WAL AL1 · 25 55965LCS1 11.5 0.766 10.9 0.547 105 80-120 

U-238 55965 17-0EC-97 JS DM WAL AL1·25 55965LCS1 11 .2 0.750 10.9 0.545 103 80-120 

U-233/4 56823 22·0EC· 97 JS DM WAL AL1·02 56823LCS1 10.4 o.n9 10.9 0.547 95.0 80-120 

U-238 56823 22-DEC-97 JS OM WAL AL1·02 56823LCS1 11.6 0.788 10.9 0.545 106 80-120 



LAS LABORATORIES 
DUPLICATE DATA SUMMARY 

Login/SDG Number: Ll0981 

- !\!fll]l l• tllili tlVi!;:I ::::11::; 1~ffl!IIt - t:;:::::!jJIIIt ]!Illtl~itI tltW It111im: im:J& --;::r;11t;: :tit: &ltt: 
U-233/4 55964 15·DEC·97 DM IIAL AL1·01 B°'909 L10981·27 15.1 1.03 14.1 0.978 lptl/g 0.483 7 20 

U-235 55964 15·DEC·97 DM WAL AL1·01 B04909 L10981·27 0.889 0.178 1.01 0.188 IDCi/g 0.326 Jli 20 
J 

U-238 55964 15-DEC-97 DM IIAL AL1 ·01 B°'909 . L10981·27 15.5 1 .05 14.9 1.02 IDCl/g 0.299 4 20 

U·233/4 55964 15-DEC-97 DM IIAL AL1·02 B04910 L10981·28 13.5 0.959 13.7 0.926 IDCl/g 0.0590 0.8 20 

U-235 55964 15-DEC-97 DM IIAL AL1·02 B04910 l10981·28 0.827 0.174 o. n3 0.149 net/a 0.321 13 20 

U-238 55964 15-DEC-97 DM IIAL AL1·02 B04910 L10981·28 13.4 0.950 13.8 0.933 pCf/g 0.217 3 20 

U-233/4 55965 17-0EC-97 JS,DM WAL AL1·24 B04844 L10981 ·23 1960 136. 1790 127. pCi/g 0.612 9 20 

U-235 55965 17-DEC-97 JS.DM IIAL AL1·24 B04844 L10981·23 32.7 31.3 39.6 32.5 pCi/g 0.107 19 20 

U-238 55965 17-DEC-97 JS,DM IML AL1·24 ·B04B44 L10981·23 1390 106. 1250 98.0 DCl/g 0.710 11 20 

U-233/4 56823 22·DEC·97 JS,DM WAL AL1·01 B04905 l10981-35 9.00 0.703 9.22 0.943 DCl/a 0.133 2 20 

U-235 56823 22·DEC·97 JS DM WAL AL1·01 B04905 L10981·35 0.457 0.124 0.595 0.212 pCf/g 0.411 26 20 

U-238 56823 22 · DEC · 97 JS.DM WAL AL1·01 B04905 L10981·35 8.64 0.683 8.81 0.916 pCi/g 0.104 2 20 

NOTE: Data qualified as out of limits if RPD > 20X and RER > 1. 



LAS LAIORATORIES · 

TRACKING SHEET DATA REPORT (ba22) 

EXTRACTION SHEET FOR: RAD PERCENT SOLIDS Extraction 

\o011KSHEET NU41ER: RAD PERCENT SOLIOS_55943 

P\oO -------=- DATE ASSIGNED 

CUSTCJ4ER BAT NO.: '5"".5 9'7' 3 DATE DUE ASSIG,IEO ANALYST 

/ :'< --r:J F -9 i""ltEV I EWEO BY LAL BATCH NO. DATE CCJ4PLETEO 

MATRIX: SOIL 

2 L10981·2 

r uo9s1•3 

4 L10981·4 

INITIAL OVEN CHECK 

DATE: __ _ 

TIME: __ _ 

OVEN TEMP: // ~ ~ 

BOMB45 

BCJ4847 

SAMPLES INTO OVEN SAMPLES ClJT Of OVEN 

DATE: __ _ DATE: ___ _ 

TIME: __ _ TIME: ___ _ 

OVEN TE..-: //0 (J OVEN TE..-: // 0 o 

--- 1.0747 4.Us4 4.4083 98.90 

1.0846 5.285 4.8164 88.84 

--- 1.0814 6.4129 5.9548 91.41 

Definition of Gross Weight fa: Container Weight+ S8111J>le Weight 

Calculate the Percent Solids as follows: 

(O·C) 
Percent Soilds = ••••••• X 100 

Where: 

(W·C) 

Oz Ory Weight of S~le 
W • Wet Weight of S~le 
C • Container Weight 

P19e 1 

1.10 

11.16 

8.59 

&u0026 



LOCKHEED ANALYTICAL LABORATORY 
% MOISTURE DETERMINATION AND SAMPLE ALIQUOT WORKSHEET 

Balch Number '>-':xc1 1:, ~ 
Date Started /?... - 0 ~ ?J ± 
Parent NO Container 
LALlD Tare Wt. . 
l rA~ 1~1(,., I I I () °"7--5ft&>i _ 

)._L.f 2 I ' o7- 'f":pq 
') '\ 3 /.()~'-jl,.£, 
Jc;- . 4 1.0<l.JL-/J'/ 

5 0 

6 
7 
H . , 

Ill 
11 
12 
13 
14 

l:'i 
16 
17 

18 
19 
20 
21 

' 22 - 2] 
24 

I 
CustomcrW MT ,'1 (?Vtff "1-~ 
Matrix 50L U) 1,AI e,e-/iE 

~~.::~~'.'t::''\:~::'Ds'.\l~l\~l:;:::;::. ~::· Dry Weight %Molstwc 
Contalocr + Sample . 

'-I. C-, -i, 0 ,._, q _ 4. y 1. 9 ~ 41 . 

'-I, L/ 'i ,-, a~ Y, Y O<i-3At 
5, ..1_ 51-?(J ~ LI c.,s / /,.,'-( q_ 
/,,'-/ J2C-/ Cf!- ~.q 'a'-I <is .... 

0 • 

Aliquot Final Solulioo 
Dissolved Volume 

. 

Comments: -----------------------------------------

Balance no.YOOµJ{}l/6 () _____ () 
Initials~ Dale J')...-{)9!-41---



PWO 

LAS LABORATORIES 

TRACKING SHEET DATA REPORT (bs22) 

EXTRACTION SHEET FOR : RAD PERCENT SOLIDS Extraction 

WORKSHEET NUMBER: RAD PERCENT SOLIDS_55942 

DATE ASSl~ED 

CUSTc»4ER BAT NO.: ______ DATE DUE ASSIGNED ANALYST 

REVIEIIED BY LAL BATCH NO. ______ DATE Cc»4PLETED 

INITIAL OVEN CHECK SAIIPLES INTO OVEN SAIIPLES OUT OF OVEN 

MATRIX: SOIL DATE: __ _ DATE: __ _ DATE: ___ _ 

TIME: __ _ TIME: __ _ TIME: ___ _ 

OVEN TEMP: __ _ OVEN TEMP : __ _ OVEN TEMP: ___ _ 

: ·-·::·. •., ...... ,.,,.,. -•·•·-·.:./ :.G R.:'1l.C::$."S..:>WElliHl,:' 

· t1 ~~'69ar5 

;)ii fforrlt//f. • • • • • .. .-:•:\:ft?- tr .-.-.-. -· 
. · · -·. CllE~ 10 · ·· : :: W.T . : _•: ~t :'i : '50lf0$) J(frfn)u 

. .,...B<J490,_.,··••.,.,•::·:•· ... 9 ...... ·• · ·_·•···•:_;:;=::_•:=❖: __ ,:::,:. ___ :.-, •• __ ..... -. __________ ........_ __ -· · - · _ _ ,. 1.0736 t:=fmi· 4.642 -:: 96.31 ·• . :Lisi$ ::::::,, : 

2 L10981·6 

3 L10981·7 

4 L10981·8 

) L10981·9 

6 L10981·10 

'r L 10981·11 

8 L10981·12 

9 L 10981·13 

To L10981·14 

TT L10981·15 

12 L 10981·16 

i1 L10981·17 

i4 L10981·18 

15 L10981-19 

T6 L10981·20 

it L10981·21 

18 L10981·22 

BCM910 -- 1.0751 

BCl4911 1.06n 
804912 -- 1.0794 

804913 -- 1.om 
BCl4914 1.1669 
B<J4903 -- 1.0836 

80004 --1.0713 

Bc:»4905 1 . 0735 
Bc..906 --. 1 . 0828 

BCM907 -- 1. 08 

BC»48Y7 

BQ48Y8 

BC»48Y9 

B0000 

1.0708 
-- 1.0702 

--1.om 
·1.0786 

-- 1.0665 

-- 1.0704 

-- 1.0735 

Definition of Gross Weight i1: .Container Wei11ht + Saq:,le Weight 

Calculate the Percent Solids a1 follow,: 

(D·C) 
Percent Soilda • ······· X 100 

Where: 

CW· C) 

D • Dry Wei11ht of Saq:,le 
W • Wet Wei11ht of S8111)le 
C • Container Wei11ht 

Pa11e 1 

3.6811 3.577 96.01 3.~ 

4.8878 4.7358 96.02 3.98 

4. li9 3.~n 95.~ 4.01 
4.m, 4.6144 95.60 4.46 

3.6981 3.5122 92.66 7.34 

4.3495 4.14~ 93.61 6.39 

4.5315 4.3!93 95.89 4.11 

4.9111 4.6185 92.38 7.62 

4.45~ 4.2145 92.93 7.07 

4.819 4.6313 94.~ 5.02 

4.134 3.9159 92.88 7.12 

4.9682 4.657 92.02 7.98 

5. 15 4.9527 95.16 4.84 

5.496 5.2723 94.94 5.06 

4.761 4.5715 94.87 5.13 

4.62 4.3192 9U3 8.47 
5.8034 5.5953 95.60 4.40 

uuoo2s 



LOCKHEED ANALYTICAL LA.BORATOR Y 
% MOISTURE DETERMINATION AND SAMPLE ALIQUOT WORKSHEET 

Batch Number ))~°J G Lf 
Date Started /J_ ~o~- -97-

Parent .. NO _ Container 
LALID Tare Wt --
/OCj '[;/- 'l 'J I J.CJ""75&1l 

'1 '-t . 2 I I () 7- ';)-/ di 
'J, () J I. t)& ·1-1-: 
~In 4 I.() 7-<t'I C 

'1>~ 5 /.O'r-7-2~ 
l-f I 6 ' • ,0 t C, °I 0\, 
c~9 7 Io 09;~{/~ 
3 f- K 1, ~ '7- f ~9Q 

~l 
,, lo01~.;-;; 

32 Ill ' • 0 9; :i_ 'fp{; 
'-I 0 11 I, oi,oocv '.)., ~+- 12 Io O?tJ~~ 
J°1 I) I ,n7-o'J.. cL 
3·, 14 l,07--7-7-.t 
~~ IS ( • O+?; b't. 
3"7- 16 t,, ObC, '/a. 

17 0 

4?... 18 J , O 7-o"i °" 
1> Lj 19 /, 0 +-)?<'I~ 

20 0 

21 
22 

I I 23 
24 

Comments: 

l , 
CustomciWLfYfil )I}~· / .-hJ'.tN 
Matrix 2 0 I l__ Analyst Q...stS)J11 

Wet Wcight, /,?f'.\':}}1(1 t ·- Dry Weight o/e Moisture Aliquot 
Contaitici: +. t.-·•-, 

,,-~: ::::r:: : : Container + Sample Dissolved :::::·:•:• :-:•· · ... 

"t , 7- 7-- ~ G 01 '/, & '-1?- Taf 
;,. {:, '6 /I <1<. , u ~. ~71- ETa. 
4. "lSS 7-'6'~ Lf, '1-- ~ 5""""9'; o- U 

4, I I°/ 0 "\u 1 '~9 7-2 4.
0 

t;, "7-7--.,/cf Li I b I L/ 't ~ ✓ 
~ G°/Y')lcl ~. '> I 1J. ot' 
Lt , ·~ Lt 0, 5 q '-t, I 'i 0<:s" ~ 
4. ~- 3 15- c:, '--/, 3$31~'{ 
'-I ,, °I I I I Olu 4, Ct, f ~ 5'~a 
LJ.Lf:l.'tOo 

q, 'i I )_ I 'i '7 'i~ v 
't,, 9; I °JO c: ,- . L/, ~ 3 IS a , 
4,l)Lf()c - 3, °I I ?1-i-
Lf, °fG~2o / L/ (,, 5"""":J-- 0 q 
517 1,60 ~ L/ 9. 5l ~ 
;;-, 'l'-16CJ~ ,,;i__;z-~,f 
t..J t- (c, I () cf!, 9, S7/ _,-.;_ 

V u 

'-f. (J '.LO Ott,, '-f,3/9;Jq 
T, ct o'3'-ta i;- I 5'1 5" ,, .:fl 

u u 

Final Solution 
Volume 

---------------------------------- ----

Balance no. l/ 0 0 IO/ )3 () _____ () 
Initials~ Date /) - c-, "[ -? -7-



---- ---

·-

URANIUM ISOTOPIC 
LAL-91-SOP-0108 

------- ------ - -- - - --- - - -

000 ... ., .-.,-. i.! ,.j 'tr 

I 
I 
I 
I 
I 
I 
I 
I 
I 



LAS;LABORA TORIES 
Sample Preparation Worksheet for Uraniwn Analysis 

Date Prep Started : I ) - 0 '6"-C\ X 
Workgroup Number: U-ISOTOPIC LAL-0108 55964 

Ll0981-27 55964DUPI }t 55964-01 0 Cj° b I Y "t / 

uo981-28 55964OUP2 2 55964-02 n, <,-~ 'Kh l'l 
Lab Ctrl Sample 55964LCS I <3 55964-03 0 

Method Blank 55964MBB1 4 55964-04 
BOM909 Ll098l-27 >S 55964-05 I{/,.::;-/{, OcL 
BOM910 Ll098l-28 } 6 55964-06 OJ,= ~ <isOct! 
BOM9ll Ll0981-29 \:7 55964-07 ,f), ~ .b S-sr'c.1 
BOM912 Ll0981-30 \ 8 55964-08 (), 'j / / '10,, 
BOM9l3 Ll0981-31 'Hf 55964-09 (), lj-5"~:). 4,,. 
BOM914 Ll0981-32 10 55%4-10 O,.',' 7- b !!.1 ✓ 
BOM903 L10981-33 l h 55964-11 (), ~":.l C-/ fl, ci 
BOM904 ~ Ll0981-34 12' 55%4-12 /J,?07--.,c~ 
BOM905 Ll0981-35 l3 55964-13 (), .?3 2 9 <1

_ 

BOM906 Ll0981-36 :14}. 55964-14 'rrf}Jj "'2i't') <t.. 
BOM907 Ll098l-37 15 55964-15 .- /?, 7') '2, Sq_ 
BOM908 LI0981-38 16 55964-16 I01 S-1 L[ ,__-,,".-
BOM8Y7 LI0981-39 17 55%4-17 0, '1 Y ~ '7 a 
BOM8Y8 LI0981-40 18 55964-18 IO, 5 / / 0 q,., u 

soM8Y9 uo98l-41 19J 55964-19 w,s ~c). ul~ 

BOM900 Ll0981-42 20 55964-20 /}, 5 ·2_).. 3 tt,.. 
BOM90l ~. LI098l-43 2F 55%4-21 10, 70 ~ I 4 
BOM902 I I LI 0981-44 22 55964-22 ,.. tJ, ?~ C, ';ll./ -t. 

~3 - , 

'24'· 

TracetAcii'Vi . 
Tracer ID# ':/ 

I~ ~b 1 '1 q,,.. DUP 11/12/97 
n 4;,~~ .~G ~ DUP 11/12/97 

• LCS 11/12/97 
MB 

I/-?,,/ 6 o er.,- Waste Management Han 
n. S< Ss"O <Y_ Waste Management Han 
o-~6~----C:C 4?"_ . Waste Management Han 
r/J. ~Jr ·9 'I"/ Waste Management Han 

() . .>.< '}- t; q,.. Waste Management Han 
-"· S-.,,1. 9 ~ ci-- Waste Management Han 

CJ, .,-~ .l. 't -,.,,. Waste Management Han 
i), •:,-? 'fS- ci_ Waste Management Han 
/J. '>-:L ~ ~ ~ Waste Management Han 
o. s~ Y ;z ;_ Waste Management Han 

tJ, 'I ~ 't 'o/ .,_ ,., n- - -;. -; ~ Waste Management Han 
v o. :,- -I/ O ,;_ Waste Management Han 

I}, ~-;z. ;t ~ q.,... Waste Management Han 
o, s~ l'J S' / ~ Waste Management Han 
0, , · ~ 0, )_ -"'.,,. Waste Management Han -

11/12/97 
10/30/97 
10/30/97 
10/30/97 
10/30/97 
10/30/97 
10/30/97 
10/29/97 
10/29/97 
10/30/97 
10/29/97 
10/30/97 
10/30/97 
10/29/97 
10/29/97 
10/29/97 
10/29/97 
10/29/97 
10/29/97 



- -------- - ------ -----

!wor kgrOl.4) N\lllber: U· ISOTOPIC LAL -0108_55964 

L 10981 ·38 - U-235 0.38252 0.124038 0.0751888 pCi/g 

L 10981 ·40 U-235 1. 71014 0.283308 o.ono339 pCi/g 

L10981·41 U-235 2.16696 0.304956 0.0452457 pCi/g 

L 10981 ·43 U-235 o.6852n 0.140596 0.0454284 pCl/g 

55964DUP1 U-238 14.8638 1.017 0.0555073 pCi/g 

559640UP2 U-238 13.7936 0.932915 0.0405662 pCi/g 

55964LCS1 U-238 11. 7503 0.831636 0.0417966 pCi/g 

559~881 U-238 0.0838377 0.0555756 0.0543552 pCi/; 

L10981-27 U-238 15.4826 1 .05466 o.o56n45 pCi/; 

L10981·28 U-238 13 .3845 0.949807 0.0580869 pCi/; 

L 10981 ·29 U-238 34. 7412 2.13792 0.0705566 pCI/; 

L10981·30 U-238 7.78414 0.610193 0.0518668 pCI/; 

L10981·31 U-238 14.7192 0.999476 0.0601835 pCI/; 

L10981·32 U-238 35.0521 2.1456 0.0967943 pCI/; 

L10981·33 U-238 0. 750706 0. 146476 0.0374783 pCI/; 

L 10981 ·34 U-238 8.34618 0.654804 0.0521768 pCi/; 

L 10981-36 U-238 7.46666 0.585637 0.0664293 pC i/; 

L10981-37 U-238 4.65887 0.466308 0.0638421 pCI/; 

L 10981 ·38 U-238 5.75157 0.535437 0.0684486 pCi/11 

L10981·40 U-238 23.4197 1 .53517 o.om3n pCi/; 

L10981·41 U-238 24 .6081 1 .56075 0.0797344 pCl/g 

L10981·43 U-238 6.37388 0.520604 0.0485837 pCI/; 

(; 0 0031 



RADIATION RESULTS CHECK REPORT 

Workgroup Number: U-ISOTOPIC LAL-0108 55964 

559640UP1 - U·233/4 - 14.1143 0.97819 0.0770103 pCl/g 

559640UP2 U-233/4 13.6609 0.926108 0.0490141 pCf/g 

55964LCS1 U-233/4 11.4934 0.818487 0.0628101 pCf/g 

55964,4881 U·233/4 0.292217 0.09613 0,0571273 pCl/g 

L10981·27 U-233/4 15.0856 1.03425 0.0734146 pCl/g 

L10981·28 U·233/4 13.5499 0.958856 0.0691234 pCi/g 

L 10981 ·29 U-233/4 41.1193 2.46303 0.0911483 pCi/g 

l 10981 ·30 U-233/4 8.33099 0.64105 0.0733509 pCi/g 

L 10981 ·31 U·233/4 14.6808 0.998136 0.0824461 pCi/g 

l 10981·32 U·233/4 34.5609 2.12075 0.107007 pCI/; 

l 10981·33 U· 233/4 0.881364 0.163483 0.0684882 pCf/g 

L10981·34 U·233/4 8.21016 0.648399 0.0789147 pCf/g 

l 10981·36 U-233/4 7.56596 0.590618 0.0552501 pCi/g 

L10981·37 U-233/4 4.83942 0.478487 0.0801103 pCf/g 

L 10981 ·38 u-233/4 6.14403 0.559266 0.0782406 pCf/g 

L10981·40 u-233/4 24.6312 1.59812 0.089592 pCf/g 

L10981·41 U-233/4 24.4823 1.55477 0.0994374 pCf/g 

L10981·43 U-233/4 8.84307 0.656461 0.0609638 pCf/g 

559640UP1 U-235 1.00801 0.187997 0.0391755 pCl/g 

559640UP2 U-235 O.n3239 0.149129 0.0405662 pCi/g 

55964LCS1 U·235 0.653148 0.143443 0.0417966 pCi/g 

55964M881 U·235 0.0844452 0.0500333 0.0338814 pCf/g 

L10981·27 U·235 0.888699 0.178101 0.0469478 pCi/g 

L10981·28 U·235 0.826977 0.173962 0.0535074 pCi/g 

L10981 ·29 U·235 3.13767 0.40711 0.0705566 pCl/g 

L10981·30 U·235 0.336333 0.10384 0.0603195 pCi/g 

L10981·31 U·235 0.799122 0.162409 0.021875 pCi/g 

L 10981·32 u-235 2.05287 o.31m6 0.0688929 pCl/9 

L10981·33 u-235 0.0957007 0.0555629 0.0484283 pCl/g 

L 10981 ·34 u-235 0.629925 0.144985 0.0590774 pCi/9 

L10981-~ u-235 0.586381 0.13026 0.0384264 pCi/9 

L10981·37 U-235 0.466869 0.133873 0.0675907 pCi/g 

tJuoo32 



LAS LABO RA TORIES 
l 

Count Data Sheet for Uranium By SOP 0108 

Batch Number : 10855964 

55964DUPI 55964-01 :/1 DUP1 ALl--01 12/15/97 17:48 WAL 0.5614 12.00 1166 57 54 1679 11 120 1765 4 
55964DUP2 55964-02 ··::·2 DUP2 ALl--02 12/15/97 17:49 WAL 0.5386 12.00 1370 52 73 1837 4 98 2 1854 2 

55964LCS1 55964-03 . 3 . LCS1 ALl--03 12/15/97 17:53 WAL 0.5000 12.00 1433 56 74 1502 8 86 2 1533 2 
55964MBB1 55%4-04 \· 4·'· MBB1 ALl-04 12/15/97 17:54 WAL 0.5000 12.00 1505 53 73 43 7 12 l 14 6 
Ll0981-27 55964-05 ,.·,.s·:. SMP1 ALl--05 12/15/97 17:57 . WAL 0.5160 12.00 1234 43 55 1755 9 104 2 1799 4 

Ll0981-28 55964-06 6 SMP2 ALl--07 12/15/97 17:59 WAL 0.5380 12.00 1154 36 53 1539 7 95 3 1519 4 

Ll0981-29 55964-07 ?1 . ALl--08 12/15/97 18:02 WAL 0.5658 12.00 828 16 71 3538 7 271 3 2988 3 
Ll0981-30 55964-08 > 8 ALl--09 12/15/97 18:03 WAL 0.5119 12.00 1460 63 71 1137 14 49 8 1059 5 
Ll0981-3 l 55964-09 .-.:'· 9 ·· ALl-11 12/15/97 18:05 WAL 0.5582 12.00 1218 44 55 1825 15 99 0 1826 6 
Ll0981-32 55964-10 10 ALl-12 12/15/97 18:05 WAL 0.5676 12.00 856 42 72 3048 12 182 3 3090 9 
Ll0981-33 55%4-11 l F ALl-13 12/15/97 18:06 WAL 0.5298 12.00 1502 44 71 134 14 16 5 llO 2 
Ll0981 -34 55964-12 12 ALl-14 12/15/97 18:08 WAL 0.5073 12.00 1366 51 71 1042 14 82 6 1055 4 
r ,,.. ,...,,. , ..,~ ~1n.r .. ,..., ... 111' 'l"li/11!' 1,.__ 10 , .,... ..,. .... 'I n. ..... -- 'l"I -. ...... .., • n rn ...... -n., n ...... . ... ,n-• ... -- - . -- . ....... ..... -- --·., .. ..... . ........ 

___ ...,...., 
J , -- - -· , -

Ll0981 -36 55964-14 14 ALl-17 12/15/97 18: 10 WAL 0.5345 12.00 1451 40 71 1076 7 84 2 1064 12 
Ll0981 -37 55964-15 lS ALl -18 12/15/97 18: 11 WAL 0.5235 12.00 1154 36 71 538 10 54 6 516 5 
Ll0981-38 55964-16 16 ALl-19 12/15/97 18: 12 WAL 0.5347 12.00 1117 38 71 673 9 45 8 629 6 
i:;½098t-3'; ,- - ·- ,_ 

, --✓~ • I .. , ,w a T n . ... - -· - ., n 

1''f' LA.I v . .,.,., .IL ,"" • -~-~ AV 
... ,, ... , --~ ,<. V 

Ll0981-40 55964-18 18 ALl -21 12/15/97 18: 14 WAL 0.5110 12.00 972 12 54 2255 8 158 4 2143 5 
Ll0981-41 55964-19 19 ALl-22 12/15/97 18: 15 WAL 0.5562 12.00 1012 33 72 2521 15 223 2531 8 

-- --. - ll - I'>, 
_.,.. ,..,..,..,,. ,,,.. _ 11n •- n a T ,.. ---- ...... -- , ...... , n .... ~,n ~ , 

IL.ll'AV J Ua ·- I J J .,.. ..,. -- -- • - ••-- 141 A Jl71 AU . Al Y'f•LAJ v.---- l tl. . vV' JJ,l. JV 7V _,..,, I .... --~ I "T , ~~ J 

Ll0981-43 5596+21 2l ALl-24 12/15/97 18:17 WAL 0.5081 12.00 1555 31 71 1286 10 101 4 926 5 . 
__ ....,. __ .... _ 

--· w _, ,..,.. ltl!'•- - 11n n n a T ..... ---- ...... -- ., , n .. n 
ILi&V -' Ua 1-- ... ..... -- .. ___,,-.. .., ._.,,_, ,. ...,, ., , .au . 1.0 'f'f .. ...... v , _, ...,.,~ I..L. , '-''V --~ -- .. I-~ A"T J,~ "T ,v,v 7 

23 
24 

.'.'··•·, ·······•.•v•.}o······IUum~~:~.>.:or .• ~ mL··· r m., .• ,•.·,.·.•.··!J50-a7t·2e~'.'.-.. 7o08./~:2t0/ /·:•.9c7,. o .• : .. ,.nc.,:'.·.•.·· ·E· 'l.c ~o·'.8ateJ. f ... ·.·. oj/&/21\lL0 .. ',}9/ 9?.•.•···.····•·. ., •• \ t:· / ... ••· P~l-f~t.fs§:P:t! ?~:7i.l~~-p::•q;~,••i·. lQ~?9 PSiltpL}f):/ /., .. · ::··· ·•.•:. 
" J 1\.CI ""' · Volume·: 0'. fmL >•RcfDate+0l/0l/92 EX"P Dat6 : 01/01W9.) • .. :• 

:'. =®>~Yff, i I>M: . }/ . 
· •>J>rcp Date : ·12/08/97 •,• 

Comments: Samples Ll0981-35, Ll0981-39, Ll0981-42, & Ll0981-44 will be reprepped on another batch due to low chemical recoveries. WAL 12/17/97 

Resolution check (~ ~ 

Analyst: C! -1' 
ROls acceptable ( .f" 

Date: 12 -11-q1- Checked by:111--- V96291 



LAS LABORATORIES 
• l 

Calculabon Sheet for U-233/4 By SOP 0108 

Batch Number : 10855964 ,.,..,.....,.,,..,...,,,....,,.,,..,,===~=======r----------------r======~=~~ 
}~ ' J••~tei ·• ))ij~~ ;f •••: ;:::::::,,::,:/}):::: U-233/4 LCSActivity= 10.940 j:=J::::=\( J )/::t::t{}J ,: := 

.
:····•==.:.:,·.··,•.:,,.•.LA:;',.·, .. :,• .. :,.•.=.:,·.•··,•.=.:, .. ::s:•:•,; .• ,., .• , .•. :.m .• ,•:··=•,.=.•:=.•:==.•.•=.: .• , •.•. :,:,!.•.::.:. :,.=., .• ,1.••,··::;···:,'•.c .• ,.,'.·,:, .• , .• :F1,::,'.=:·.::•=.'=·.·,.•,.•,· .•. d.•,:,.•:::.=.·.•.:·:ID·,'.'.'··•,=•:=··.•,.:·,•:.'.:.,'·,•.•,i.,~.•.•. :r:::::::::oo•ttt• ·.:,.1,.1 ..• ,,.1,.1,.•,.1,,1,•.•.•.1,.•.•=•·i,.l.,l:E:.=: .• :.' .• , .• ,•,.:,«,·,·.•=···=·:····=·.·,l.·.•,•=.1,.•,1:•:··'··:.=:.•,·,:, •. :,.1.•. ·.•=·:·•.·,:,.!:TI!\.l.li ~met ·•.:·:•=.',:,.:= ,~ ~ ::1'.:·•·::' .• ,.:,.,~.=.•: :•. 1.~~~.:;1~ •·•=.•.• :::::••::- : : :::: :: : ~ ~ :::::. t~~•::: ·••f¥~E.#; i:::nf~~r.4•t :•:µ

2
i~~/4;:• .::1:1:ii:i?.~~}t , . , ••::••:::::n:::::::::::::;: \ ........ , .llllM; l,._,, :lQcovefy = • tlciil<•: : = =ni~tn •<tt.i.,.u=:: un:::,. >MbA: : :6iiaime, 

55964OUPI 55%4-01 OUPI 0.2325 36000 86400 0.978 0.054 0.077 0.682 14.114 0.677 
55964OUP2 55%4-02 OUP2 86400 0.926 0.029 0.049 0.258 36000 0.726 13.661 0.625 
55964LCSI 55%4-03 LCSI 0.2367 36000 0.827 
55964MBBI 55964-04 MBBI 0.2473 36000 0.833 
Ll0981-27 55964-05 SMPI 0.2429 36000 0.69.5 
Ll0981-28 55964-06 SMP2 0.2087 36000 · 0.758 
Ll0981-29 55964-07 0.2.508 36000 86400 0.4.55 
Ll0981-30 55964-08 0.2561 36000 86400 0.778 
Ll0981-3 l 55%4-09 0.2405 36000 86400 0.693 
Ll0981-32 55%4-10 0.2521 36000 86400 0.462 
Ll0981-33 55964-11 0.2331 36000 86400 0.884 
Ll0981-34 55964-12 0.235 36000 86400 0.795 
,. 'I...,.,,. ..., I "'I II!' ll!'l!'rt.,Jj ...... ,.,. """"'"' n 11--_ . ...,,...,. _, .., ·~ ...,, __ 

v . a f J 

Ll0981-36 55%4-14 0.244 36000 86400 0.816 
Ll0981-37 55%4-15 0.2373 36000 86400 0.667 
Ll0981 ~38 .5.5964-16 0.2184 36000 86400 0.700 

, .. ,,.,., --•v,...,.a-JJ 
__ ,_. . v .-v,..., -"""" v . -- ..... 

Ll0981-40 .55%4-18 0.2614 36000 86400 0.514 
Ll0981-41 .55%4-19 0.2396. 36000 86400 0.579 
,. . ·- ~ -~ -- ~ - -
l&.J&..,,_.· A •-

v .- , __ v.-vv 

Ll0981-43 .5~964-21 0.2472 36000 86400 0.866 
I• --- • ..... ..J_ --ILav,...,1 T"""T ~- - _ ... ;:;_:6: -, -

JVVVV 

~ _ , 
v . & J J 

Comments: .5.5%4LCSI U-234 LCS Recovery= 11.493/10.940 = 105. l %. 
Ll0981-27, 55%4OUPI RPO= 6.7 o/o, RER = 0.48 
Ll0981-28, .55%4OUP2 RPO= 0.8 o/o, RER = 0,06 
MBB = 0.292 pCi/g => less than RDL(HAMDC). 

Calculated by:_(±__../ ..... ______ _ 

11 .493 0.583 
0.292 0.09.5 

15.086 0.708 
13.5.50 0.679 
4l.ll9 1.356 

8.331 0.487 
14.681 0.676 
34.561 1.229 
0.881 0.157 
8.210 0.502 

.,. r .... ~11 , -- .. 
-•'-" • -

__ ..., .. 

7 . .566 0.454 
4.839 0.413 
6.144 0.467 

-........ ., -a--•- - J . JJU 

24.631 1.018 
24.482 0.959 . , - - ............ ,. 

lv..., . v..,, L . v-u 

8.843 0.48.5 
:; 6+:'1 : : , - -v . , ,.., 

0.818 0.042 
0.096 0.037 
1.034 . 0.0.50 
0.959 0.045 
2.463 
0.641 
0.998 
2.121 
0.163 
0.648 

11 11 I'\./ .I 

.I. • • .,'"' 

0 . .591 
0.478 
0.559 
.... ___ _ 

1.598 
1..55.5 
, - --
J . uv-

0.656 
,,. -- .. 

av .---.-

0.060 
0.0.53 
0.061 
0.076 
0.0.50 
0.057 
If'\. 11 ..... ..... 
v . ..... _ 

0.036 
0.056 
0.0.53 
v.l v 

0.060 
0.073 
V.J....,'-" 

0.042 

0.063 
0.057 
0.073 
0.069 
0.091 
0.073 
0.082 
0.107 
0.068 
0.079 
If'\. .... ,., ,, 

v.--- a 

0.055 
0.080 
0.078 
r,. ..... , ..... 

0.090 
0.099 
r,. 11 r,. ,, 

v. ,., a • 
0.061 
r,. -. ..... .,.. ,., 

V , J.,.., J. 

The method blank for U-234, U-23.5, & U-238 is above the MDA 
but below the RDL. All remaining QC within limits. Report data 
Ll0981-35, 39, 42, & 44 will be reprcpped on another batch. 

Checked by: _ __.,f..,..,._.__ __ _ V96291 



Batch Number : 10855964 

LAS LABORATORIES 
Calculation Sh~et for U-235 By SOP 0108 

..,....,.,.,....,..,.,.,..,"""""',,.,.,,.,,,..,..,,,....,,,.,....,...,..,..,..,.,....,...,....,....,...,...,.,.,..,.....,,,.=.--------------r=== = ==~=== ~1~,, i~1~1i1,111@111,• ••~ 1a1I1e,11111e,,tiil• ri 11\;•1 
55964DUP1 55964--01 DUPI 0.2325 36000 86400 0.682 1.008 0.181 0.188 0.016 0.039 
55964DUP2 55964--02 DUP2 0.258 36000 86400 0.726 0.723 0.145 0.149 0.020 0.041 
55%4LCSI 55964--03 0.827 LCSI 0.2367 36000 86400 0.653 0.140 0.143 0.021 0.042 
55964MBBI 55964--04 MBBI 0.2473 36000 86400 0.833 0.084 0.050 0.050 0.014 0.034 
Ll0981-27 55964--05 SMPI 0.2429 36000 86400 0.695 0.889 0.172 0.178 0.024 0.047 
Ll0981-28 55964--06 SMP2 0.2087 36000 86400 0.758 0.827 0.169 0.174 0.030 0.054 
Ll0981-29 55%4--07 0.2508 36000 86400 0.455 3.138 0.376 0.407 0.039 0.071 
Ll0981-30 55964--08 0.2561 36000 86400 0.778 0.336 0.102 0.104 0.040 0.060 
Ll0981-3 I 55964--09 0.2405 36000 86400 0.693 0.799 0.157 0.162 0.000 0.022 
Ll0981-32 55964-10 0.2521 36000 86400 0.462 2.053 0.301 0.318 0.038 0.069 
Ll0981-33 55964-11 0.2331 36000 86400 0.884 0.096 0.055 0.056 0.030 0.048 
LI0981-34 55964-12 0.235 36000 86400 0.795 0.630 0.142 0.145 0.038 0.059 
I',. ............. ... I!' .r----,. ,. ... ,,. - - ,,. __ , 

11 .......... 11 _,..,.. ,,. .,,. ,,. ~- ·- ~-- ........ "'" v. , ., .,_.,,v & . ...... I. ·---- v • .a- v . au . 
Ll0981-36 55964-14 0.244 36000 86400 0.816 0.586 0.127 0.130 0.019 0.038 
Ll0981-37 55964-15 0.2373 36000 86400 0.667 0.467 0.132 0.134 0.043 0.068 
Ll0981-38 55964-16 0.2184 36000 86400 0.700 0.383 0.123 0.124 0.050 0.075 
l:;t.:, , ;:;. -:;:: 

____ ,,,. . --·--,~ & I 

I'\._ .,.. .... .... :;64:::: v . ... v.,u ..,"'..,"" - - - ,,. ~, n. 11 ... 11 

v.u, .I. v., " VoV 'V v .• .., • 
., 

I 

LI0981-40 55964-18 0.2614 36000 86400 0.514 1.710 0.270 0.283 0.042 0.072 
Ll0981-41 55964-19 0.2396 36000 86400 0.579 2.167 0.285 0.305 0.019 0.045 

. ____ ,,,. _ ..... 
. - ,,. , n. ,.,... ,,. ,,,. ., 

-.- .... , ·ua ,_ 
__, __ .., 

v.- ·"- _,_,....,, v . ........ ., v---- v . lv,. "' · j _,.., I 

Ll0981-43 ~5964-21 0.2472 36000 86400 0.866 0.685 0.136 0.141 0.027 0.045 . . -~ . ,,..,. _,,,._ . ... __ , 
11 -•n n. 11 , ... n. - -- " L.,J.v.,u• -- .,, - -- v.--- v . · - -

. _, _ _,,.__, a.--- LI &O V . &J,_ v . -.., .... . 

Comments: The method blank for U-234, U-235, & U-238 is above the MDA -------------------------------'---'-----------------Ll0981-27, 55964DUP1 RPO= 12.6 o/o, RER = 0.33 but below the RDL. All remaining QC within limits. Report data. 
Ll0981-28, 55964DUP2 RPO= 13.4 %, RER = 0.32 Ll0981-35, 39, 42, & 44 will be reprepped on another batch. 
MBB = 0.084 pCi/g => less than RDL(HAMDC). 

Calculated by: _..,,,Q .... /..,_. ______ _ Checked by: _ ___.? ___ /'----- V96291 



LAS LABORATORIES 
Calculation Sheet for U-238 By SOP 0108 

Batch Number: 10855964 ..,..,.,..,,..,.,.,.,,..,,,,,,.,..,.,,.,,.,,..,.,..,...,.,,,,,...,,.,..,,,.,,,,..,.,,.,..,,,..,.,,.""'r".,,,,...,,,,,,.,,.,,,,..,---------------.,,,,,.,..,,,.,..,.,,,..,,.,..,.,,,.,,..,,,.....,.,,,,..,...,..,,==,.....,........ 
} ~ f • >>~ 16•? tK»kti.ii fr U-238 LCS Activity= . . 10 .. 900 Ii::!i••::tI:j::::::::::lI!: :•:::::•:•1::::::::I::::•:::::::1: ;::;•::t•t••:::•••~:•:: 

:.·.••.::.:.·.•.·.•.VA .•. ·.•.·,'.•,· ... ·• .. • .. •.:.:,s.: .. ·.; .•. •.m.',: .•• : ..• •.:·•.:····•.:·:·:.•·:.:.:.::.:·.•.! ...•. ·.! .. • •. •.: •. •,c..:.:.·:,•·· ··~•.:.hi.•.·.•.•.·.:: .. •.· .•.. :.• •. ·•.;.a.: .. ··.; .. :.:.· .•.• :p): . • :.·,•.•.:, •. ·. •.•.·.: •...•• :: .. i.·.• .. : .. i .•.• ,1r•t:::::l l¢.J:J:CJ .. :·· .. • .. 1 .. :i:::.••.•·:··''·i .. l .. i .. • .. :.1 .. 1,.1.E.:.:.~::•.::,ff .. :,.:: ..•.. :,.:.·.•.•,.•.•.: .•. i .. i.: .. 1:1:.1 .. i.i.i .. i.• .. •:i··.•. :!:•.i.i .. l.rri,.•
1

1• .:.J~.!i:::::::.:;~~ii:i, i,i .. i.·.:.~.:::iij~ffl. :::.:~:::·.:,. ;i~~:.1.:.:. ! .. 1 .. : .. •.·.:R!:j
1J:= 1 .•. ::•.:.• .. · :1::::::~s;:::::: :••:• .,:a J• ••. Tot~ J',ef: . .' . (k23.8 ·· ;. . . U-23,a.· .-: .... ·oam·: rn•::'::=•;:::J\ftt· .--\-..J .·,J.l,lm,\-1 _.,,..,.Y l\OOili // t a~/:: .,.:::~~~ tr· t•imil.i>:i:J\ ))iMDA\): Ofuilifier: 

55%4DUP1 55%4-01 DUPl 0.2325 36000 86400 
55964DUP2 55964-02 DUP2 0.258 36000 86400 
55964LCS1 55964-03 LCSl 0.2367 36000 86400 
55964MBB1 55964-04 MBBl 0.2473 36000 86400 
Ll0981-27 55964-05 SMPl 0.2429 36000 86400 
Ll0981-28 55%4-06 SMP2 0.2087 36000 86400 
Ll0981-29 55964-07 0.2508 36000 86400 
L10981-30 55964-08 0.2561 36000 86400 
Ll0981-31 55%4-09 0.2405 36000 86400 
Ll0981-32 55%4-10 0.2521 36000 86400 
Ll0981-33 55964-11 0.2331 36000 86400 
Ll0981 -34 55964-12 0.235 36000 86400 

: .......... .... 11 .... ,. - -- .. ~ ,,. _, .. "' ~ 

LJ•"'"& _,_, ,-- - &J v . £.-

Ll0981-36 55%4-14 0.244 36000 86400 
L10981-37 55964-15 0.2373 36000 86400 
LI0981-38 55964-16 0.2184 36000 86400 

. .... .... -. -- ---- ·- ~ 

__ " , ..... 1-J7 , V . -_.,·u 

L10981-40 55964-18 0.2614 36000 86400 
L10981-41 55964-19 0.2396 36000 86400 
• ..,..,...,.. I ,. ... 

___ .., --
,n. - ,.,.,,. ..... ...,, ...... - 1-- - -- v.- --

Ll0981-43 1~5964-21 0.2472 36000 86400 .. L~ .... -.a -- ,n. _ .,. .... _. ... ---- -
----·ua • • v .- ..... - JVVVV 

Comments: 55964LCSI U-238 LCS Recovery= 11.750/10.900 = 107.8 ¾. 
Ll0981-27, 55964DUPI RPD = 4.1 %, RER = 0.30 
Ll0981-28, 55964DUP2 RPD = 3.0 %, RER = 0.22 
MBB = 0.084 pCi/g => less than RDL(HAMDC). 

Calculated by: eL. 

14.864 0.682 0.694 1.017 0.033 0.056 

0.827 
0.833 
0.695 
0.758 
0.455 
0.778 
0.693 
0.462 
0.884 
0.795 
v.a. ,., 

0.816 
0.667 
0.700 

v----
0.514 
0.579 
v .-- ..... 

0.866 
,n. ..... ,,. 

v . a..,.., 

13.794 0.628 0.933 0.020 0.041 
11.750 0.589 0.832 0.021 0.042 
0.084 0.055 0.056 0.035 0.054 

15.483 0.716 1.055 0.033 0.057 
13.385 0.674 0.950 0.034 0.058 
34.741 1.246 2.138 0.039 0.071 

7.784 0.470 0.610 0.032 0.052 
14.719 0.676 0.999 0.038 0.060 
35.052 1.238 2.146 0.066 0.097 
0.751 0.142 . 0.146 0.019 0.037 
8.346 0.505 0.655 0.031 0.052 __ , -~ , ~ - . . . ~ . - ,.. ......... 

4,, • ...,. - .., __ ..,;., 
• & .... _. & v.a ........ v,-•-

7.467 0.451 0.586 0.047 0.066 
4.659 0.404 0.466 0.039 0.064 
5.752 -0.452 0.535 0.044 0.068 .. - - ,., .. , , 

,n. ·--
~ -... ._ ____ 

..,_ -- v .......... , v,a.--
...,, ___ 

23.420 0.993 U35 0.047 0.077 
24.608 0.%0 1.561 0.053 0.080 . ., - 11,,n.-

, .. ~ ~ . -~ ......... . -- · ·--- J , . V , ..,. __ v ........ .., 

6.374 0.412 0.521 0.030 0.049 
--- ,,. ,,,.., , --- . , , ,n. .......... ~ ~~ 

JVV o J rv v.,,.., AV, ,v v.--v v,..,..,--. 

The method blank for U-234, U-235, & U-238 is above the MDA 

" . 

y 

y 

y 

but below the RDL. All remaining QC within limits. Report data. 

Ll0981-35, 39, 42, & 44 will be reprepped on another batch. 

Checked by:-~?----,.---- V96291 



AlphaVision A36-BI Ver 1.20 12/16/97 3:49:06 AM ' 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: 
Analysis Type: -
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background Fila: 
Calibration File: 
Library File: 

55964-01 
55964DUP1 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/15/97 5:48:26 PM 
0.56140 g 
12.00 dpm. 

ALl-01 
512 
36,000.0 Sec. 
36,001.6 Sec. 

23.25 \ 
15.86 \ 

Chemical Yield: 

2,880.95 + 9.0490 *Channel#. 
2,880.95 + 9.0146 *Channel#. 

C:\USER\DATA\55964-01.CHN 
C:\USER\BKG\B0197346~CHN 
C:\USER\CALIB\E0197295.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI P'WHM 
(keV) 

Width 
(keV) 

Gross 
Sum Channel Low High 

U-234 4,776 209.4 174 217 72 72 1,679 

U-235 4,396 167.4 153 173 54 54 120 

U-238 4,196 145.3 110 152 72 72 1,765 

U-232-tr 5,320 269.6 235 278 54 54 1,166 

68.23 \ 

BKG 
Sum 

4.58 

0.42 

1.67 

Net 
CPM 

2.79 

0.20 

2.94 

23.75 1.90 

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By: 0-7 ././_....._.... ____ _ 
r uuou3 :7 

,. 



Alpha Vision A36-BI Ver 1.20 12/16/97 3:49:50 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child IO: 
LAS Parent ID: 
Method Type: 
Analysis Type: · 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 

-

Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

Nuclide 

U-234 

U-235 

U-238 

Energy 
(keV) 

4,776 

4,396 

4,196 

U-232-tr 5,320 

Centroid 
Channel 

199.3 

157.7 

135.8 

258.9 

S5964-02 
55964DUP2 
Uranium~Isotopic 
Relative Region-Of-Interest 
12/15/97 5:49:40 PM 
0.53860 g 
12.00 dpm. 

ALl-02 
512 
36,000.0 Sec. 
36,001.6 sec. 

25.80 I 
18.73 I 

Chemical Yield: 

2,956.97 + 9.1267 *Channel#. 
2,956.97 + 9.1274 *Channel#. 

C:\USER\DATA\55964-02.CHN 
C:\USER\BKG\B0297346.CHN 
C:\USER\CALIB\E0297295.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

ROI 
Low High 

FWHM 
(keV) 

164 207 73 

144 163 73 

101 143 73 

224 267 73 

Width 
(keV) 

73 

73 

73 

73 

Gross 
Sum 

1,837 

98 

1,854 

1,370 

72. 58 \ 

BKG 
Sum 

1.67 

0.83 

0.83 

Net 
CPM 

3.06 

0.16 

3.09 

21.67 2.25 

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By:~~~. ,.__ ___________ _ 

~ (J(i0039 



----- ----------

55964-02 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

220----- ---~---~---~- --~--~- - -~---~ 

U-234 

U-238 
165 

(/) ..... 
C 110 :::, 
0 
(.) 

55 

' I 

2956.00 4124.00 

Acquired: 17:49:40 on 15-Dec-97 
File: C:\USER\DATA\55964-02.CHN 
Sample: 55964DUP2 

Tracer 
U-232 

5292.00 6460.00 7628.00 
Energy (keV) 

Real Time: 36001.56 s. Live Time: 36000.00 s. 
Detector: #2 AL 1-02 

Type: Uranium-Isotopic 



AlphaVieion A36-BI Ver l. 20 12/16/97 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

55964-03 
55964LCS1 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/15/97 5:53:47 PM 
0.50000 g 
12.00 dpm. 

ALl-03 
512 
36,000.0 Sec. 
36,001.6 Sec. 

3:53:59 AM 

Detector Efficiency: 23.67 I 
19.58 I 

Chemical Yield: 82.72 I 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

2,853.31 + 9.2589 *Channel#. 
2,853.31 + 9.2467 *Channel#. 

C:\USER\DATA\55964-03.CHN 
Ci\USER\BKG\B0397346.CHN 
C:\USER\CALIB\E0397295.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI l"WHM 
(keV) 

Width 
(keV) 

Gross 
Sum Channel Low High 

U-234 4,776 207.6 173 216 56 56 1,502 

U-235 4,396 166.6 153 172 37 37 86 

U-238 4,196 145.0 110 152 56 56 1,533 

U-232-tr 5,320 266.4 231 274 74 74 1,433 

BKG 
Sum 

3.33 

0.83 

0.83 

Net 
CPM 

2.50 

0.14 

2.55 

23.33 2.35 

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By:~ 

y (J(i{J041 



(/) 
+J 

55964-03 Alpha Vision Relative ·Region-Of-Interest (Slope Recalibration) 

160r------.-----.-----,------,-------.-----.-------,------, 

U-238 

120 

U-234 Tracer 
U-232 

C 80 
::l 
0 

(.) 

40 

j I 

2853.00 4038.00 

Acquired: 17:53:47 on 15-Dec-97 
File: C:\USER\DATA\55964-03.CHN 
Sample: 55964LCS1 

5223.00 6408.00 7593.00 
Energy (keV) 

Real Time: 36001.56 s. Live Time: 36000.00 s. 
Detector: #3 AL 1-03 

Type: Uranium-Isotopic 



Alpha Vi a ion A36-BI Ver l. 20 12/16/97 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

55964-04 
55964MBBl 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/15/97 5:54:35 PM 
o. 50000 g 
12.00 dpm. 

ALl-04 
512 
36,000.0 Sec. 
36,001.6 Sec. 

3154:44 AK 

Detector Efficiency: 24.73 \ 
20.60 \ 

Chemical Yield: 83.28 \ 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

2,828.00 + 9.0795 *Channel#. 
2,828.00 + 9.0715 *Channel#. 

C:\USER\DATA\55964-04.CHN 
C:\USER\BKG\80497346.CHN 
C:\USER\CALIB\E0497296.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI FWHM 
(keV) 

Width 
(keV) 

Gross 
Sum Channel Low High 

U-234 4,776 214.5 180 223 18 18 43 

U-235 4,396 172. 7 159 179 18 18 12 

U-238 4,196 150.7 116 158 18 18 14 

U-232-tr 5,320 274.5 239 282 73 73 1,505 

BKG 

Sum 

2.92 

0.42 

2.50 

Net 
CPM 

0.07 

0.02 

0.02 

22.08 2.47 

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By:~ 

~ vi.;0043 



55964-04 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

120~---~---~---~---~----,------,---- --r-------, 
U 232 

90 

(/) 
+J 

C 60 ::, 
0 
0 

30 

2828.00 3990.00 

Acquired: 17:54:35 on 15-Dec-97 
File: C:\USER\DATA\55964-04.CHN 
Sample: 55964MBB1 

5152.00 6314.00 7476.00 
Energy (keV) 

Real Time: 36001.56 s. Live Time: 36000.00 s. 
Detector: #4 AL 1-04 

Type: Uranium-Isotopic 



Alpha Vision A36-BI Ver 1.20 12/16/97 3:58:03 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channel•: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration Fila: 
Library File: 

55964-05 
Ll098l-27 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/15/97 5:57:53 PM 
0.51600 g 
12.00 dpm. 

ALl-05 
512 
36,000.0 Sec. 
36,001.6 Sec. 

24.29 \ 
16.89 \ 

Chemical Yield: 

2,853.01 + 9.1787 •Channel#. 
2,853.01 + 9.1659 •Channel#. 

C:\USER\DATA\55964-05.CHN 
C:\USER\BKG\80597346.CHN 
C:\USER\CALIB\!0597296.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A JC S 

69.53 \ 

Energy 
Nuclide (kaV) 

Centroid ROI FWHM Width Grosa 
Sum 

8KG 
Sum 

Net 
CPK Channel Low High (keV) (keV) 

U-234 4,776 209.5 174 217 73 73 l,755 3.75 2.92 

U-235 4,396 168.1 154 173 37 37 104 0.83 0.17 

U-238 4,196 146.3 111 153 73 73 1,799 1.67 3.00 

U-232-tr 5,320 268.8 234 277 55 55 l,234 17.92 2.03 

Note: Background count time• are for 86,400 seconds (24 Houra). BKG Sum above 
is the background count• achieved in 24 houra normalized to the • ample count time. 

Analyzed By: Checked By: /).,,,,,,/ ~---
r &too45 



Cl) -

55964-05 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

180~------~---~- - -~---~---~---~--~ 

U-238 

135 

U-234 

Tracer 
U-232 

C 90 :::, 
0 u 

45 

2853.00 4027.75 

Acquired: 17:57:53 on 15-Dec-97 
File: C:\USER\DATA\55964-05.CHN 
Sample: L 10981-27 

5202.50 6377.25 7552.00 
Energy (keV) 

Real Time: 36001 .56 s. Live Time: 36000.00 s. 
Detector: #5 AL 1-05 

Type: Uranium-Isotopic 



AlphaVieion A36-BI Ver 1.20 12/16/97 3:59:23 AM 

Southern Petroleum Laboratori••-LAS 576A (ALl) 

LAS Child ID : 
LAS Parent ID : 
Method Type: -Analysis Type: 
Acquisition Date : 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

55964-06 
Ll0981-28 
Uranium- I sotopic 
Relative Region-Of-Interest 
12/15/97 5:59:12 PM 
0.53800 g 
12.00 dpm. 

ALl-07 
512 . 
36,000.0 Sec. 
36,001.6 Sec. 

20.87 \ 
15.82 I 

Chemical Yield: 

2,827.18 + 8.7897 *Channel#. 
2,827.18 + 8.7891 *Channel#. 

C:\USER\DATA\55964-06.CHN 
C:\USER\BKG\B0797346.CHN 
C:\USER\CALIB\E0797296.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI FWHK Width Gross 
Sum Channel Low High (keV) (kaV) 

U-234 4,776 221.7 187 230 53 53 1,539 

U-235 4,396 178 . 5 164 185 53 53 95 

U-238 4,196 155.7 121 163 70 70 1,519 

U-232-tr 5,320 283.6 249 292 53 53 1,154 

75.80 \ 

8KG 
Sum 

2.92 

1.25 

1.67 

Net 
CPM 

2.56 

0.16 

2 . 53 

15.00 1.90 

Note: Background count time• are for 86,400 • econd• (24 Hour•). BKG Sum above 
is the background count• achieved in 24 hours normalized to the • ample count time. 

Analyzed By: Checked·~---------

(J t {J047 



fl) -

55964-06 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

160~---~---~- --~---~---~-------r---------,------, 

U-238 

120 

U-234 

Tracer 
U-232 

C 80 ::, 
0 
(.) 

40 

2827.00 3952.00 

Acquired: 17:59: 12 on 15-Dec-97 
File: C:\USER\DATA\55964-06.CHN 
Sample: L 10981-28 

5077.00 6202.00 7327.00 
Energy (keV) 

Real Time: 36001.58 s. Live Time: 36000.00 s. 
Detector: #7 AL 1-07 

Type: Uranium-Isotopic 



Alpha Vision A36-BI Ver l. 20 12/16/97 4:02:22 AK 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

_Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

Nuclide 
Energy 
(keV) 

Centroid 
Channel 

55964-07 
Ll0981-29 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/15/97 6:02:12 PM 
0.56580 g 
12.00 dpn. 

ALl-08 
512 
36,000.0 Sec. 
36,001.6 Sec. 

25.08 I 
11.41 I 

Chemical Yield: 

2,856.23 + 8.9048 •Channel#. 
2,856.23 + 8.8701 •Channel#. 

C:\USER\DATA\55964-07.CHN 
C:\USER\BKG\80897346.CHN 
C:\USER\CALIB\E0897296.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

ROI 
Low High 

FWHM 
(keV) 

Width 
(keV) 

Gross 
Sum 

45.48 I 

8KG 
Sum 

Net 
CPM 

-----------------------------------------------··--------------------------------
U-234 4,776 215.6 181 224 53 53 3,538 2,92 5,89 

U-235 4,396 172.9 159 180 267 267 271 1.25 0.45 

U-238 4,196 150.5 115 157 71 71 2,988 1.25 4.98 

U-232-tr 5,320 276.7 242 285 71 71 828 6.67 1.37 

Note: Background count times are for 86,400 seconds (24 Hours), BKG sum above 
is the background counts .achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By:~ y~~----
(;LD049 



55964-07 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

340 ----~---~---~---~---~-------r---------,-------, 

U-234 

255 U-238 

fl) .... 
C 170 :::J 
0 u 

85 

' I 

2856.00 3995.75 

Acquired: 18:02:12 on 15-Dec-97 
File: C:\USER\DATA\55964-07.CHN 
Sample: L 10981-29 

Tracer 
U-232 

5135.50 6275.25 7415.00 
Energy (keV) 

Real Time: 36001 .58 s. Live Time: 36000.00 s. 
Detector: #8 AL 1-08 

Type: Uranium-Isotopic 



AlphaVi• ion A36-BI Ver 1.20 12/16/97 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysia Type: 
Acqui• ition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

55964-08 
Ll0981-30 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/15/97 6:03:29 PM 
o. 51190 g 
12.00 dpn. 

ALl-09 
512 
36,000.0 Sec. 
36,001.6 Sec. 

4103:40 AM 

Detector Efficiency: 25.61 \ 
19.91 \ 

Chemical Yield: 77.76 I 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

2,941.95 + 8.9326 *Channel#. 
2,941.95 + 8.9245 *Channel#. 

C:\USER\DATA\55964-08.CHN 
C:\USER\BKG\B0997346.CHN 
C:\USER\CALIB\E0997296.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P B A K S 

Energy 
Nuclide (keV) 

Centroid ROI FWHM 

(keV) 
Width 
(keV) 

Gro •• 
Sum Channel Low High 

U-234 4,776 . 205.3 170 213 71 71 1,137 

U-235 4,396 162.8 149 169 36 36 49 

U-238 4,196 140.4 105 147 71 71 1,059 

U-232-tr 5,320 266.3 231 274 71 71 1,460 

BKG 
Sum 

5.83 

3.33 

2.08 

Net 
CPM 

1.89 

0.08 

1.76 

26.25 2.39 

. Note: Background count ti.me• are for 86,400 • econd• (24 Hour•). BKG Sum above 
is the background counts achieved in 24 hour• normalized to the sample count time. 

Analyzed By: Checked By~ 

(;(,0051 



55964-08 AlphaVision Relative ·Region-Of-Interest (Slope Recalibration) 

140.----.---------,------.-------r-------.------.--------.---~ 

U-234 

105 U-238 

U) -C 70 :::, 
0 u 

35 

2941 .00 4084.25 

Acquired: 18:03:29 on 15-Dec-97 
File: C:\USER\DATA\55964-08.CHN 
Sample: L 10981-30 

5227.50 6370.75 7514.00 
Energy (keV) 

Real Time: 36001.58 s. Live Time: 36000.00 s. 
Detector: #9 AL 1-09 

Type: Uranium-Isotopic 



AlphaVi• ion A36-BI Ver 1.20 12/16/97 4:05:19 AK 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysis Type: 
Acquiaition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

55964-09 
Ll098l-3l 
Uraniwn-Iaotopic 
Relative Region-Of-Interest 
12/15/97 6:05:09 PM 
0.55820 g 
12. 00 dpm. 

ALl-11 
512 
36,000.0 Sec. 
36,001.6 Sec. 

24.05 I 
16.66 I 

Chemical Yield: 

2,911.71 + 9.1196 *Channel#. 
2,911.71 + 9.1019 *Channel#. 

C:\USER\DATA\55964-09.CHN 
C:\USER\BKG\Bll97346.CHN 
C:\USER\CALIB\Ell97296.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI P'WHM 
(keV) 

Width 
(keV) 

Gross 
Sum Channel Low High 

U-234 4,776 204.4 169 212 73 73 1,825 

U-235 4,396 162.8 149 168 91 91 99 

U-238 4,196 140.8 106 148 55 55 1,826 

U-232-tr 5,320 264.1 229 272 55 55 1,218 

69.28 I 

BKG 
Sum 

6.25 

0.00 

2.50 

Net 
CPM 

3.03 

0.17 

3.04 

18.33 2.00 

Note: Background count time• are for 86,400 aecond• (24 Hours). BKG Sum above 
is the background count• achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By:· ~ ~-'---------



fl) -

55964-09 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

200r-----,-----.-----.--- --.----.----,----.-------, 

U-238 

150 

U-234 

Tracer 
U-232 

C 100 :J 
0 

(.) 

50 

2911.00 4078.25 

Acquired: 18:05:09 on 15-Dec-97 
File: C:\USER\DATA\55964-09.CHN 
Sample: L 1 0981-31 

5245.50 6412.75 7580.00 
Energy (keV) 

Real Time: 36001.58 s. Live Time: 36000.00 s. 
Detector: #11 AL 1-11 

Type: Uranium-Isotopic 



Alpha Vision A36-BI Ver l. 20 12/16/97 4:06:10 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

55964-10 
Ll0981-32 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/15/97 6:05:59 PM 
0.56760 g 
12.00 dpm. 

ALl-12 
512 
36,000.0 Sec. 
36,001.6 Sec. 

25.21 \ 
11.65 \ 

Chemical Yield: 

2,887.84 + 9.0347 *Channel#. 
2,887.84 + 9.0059 *Channel#. 

C:\USER\DATA\55964-10.CHN 
C:\USER\BKG\Bl297346.CHN 
C:\USER\CALIB\El297300.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A JC S 

Energy 
Nuclide (keV) 

Centroid ROI FWHM Width Gross 
Sum Channel Low High (keV) (keV) 

U-234 4,776 209.0 174 217 54 54 3,048 

U-235 4,396 166.9 153 173 90 90 182 

U-238 4,196 144.8 110 152 54 54 3,090 

U-232-tr 5,320 269.2 234 277 72 72 856 

46.20 \ 

BKG 
Sum 

5.00 

1.25 

3.75 

Net 
CPM 

5.07 

0.30 

5.14 

17. 50 1.40 

Note: Background_ count time• are for 86,400 aeconds (24 Hours). BKG Sum above 
is the background counte achieved in 24 houre normalized to the sample count ti.me. 

Analyzed By: Checked By: ~ 
j1/ 



55964-10 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

340~---~--- ~-----.------,----------.----------.----.---------, 

U-238 

U-234 
255 

"' -C 170 ::, 
0 u 

85 

2887.00 4043.25 

Acquired: 18:05:59 on 15-Dec-97 
File: C:\USER\DATA\55964-10.CHN 
Sample: L 10981-32 

Tracer 
U-232 

5199.50 6355.75 7512.00 
Energy (keV) 

Real Time: 36001 .58 s. Live Time: 36000.00 s. 
Detector: #12 AL 1-12 

Type: Uranium-Isotopic 



Alpha Vi a ion A36-BI Ver 1. 20 12/16/97 4106159 AK 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method _Type: -Analysis Type: 
Acquiaition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

55964-11 
Ll0981-33 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/15/97 6:06:49 PM 
0.52980 g 
12.00 dpm. 

ALl-13 
512 
36,000.0 Sec. 

, 36,001.6 sec. 

23.31 \ 
20.61 \ 

Chemical Yield: 

2,923.37 + 8.8283 •Channel#. 
2,923.37 + 8.7937 •Channel#. 

C:\USER\DATA\55964-11.CHN 
C:\USER\BKG\81397346.CHN 
C:\USER\CALIB\El397300.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI FWHM 
(keV) 

Width 
(keV) 

Gross 
Sum Channel Low High 

U-234 4,776 209.8 175 218 53 53 134 

U-235 4,396 166.8 153 174 18 18 16 

U-238 4,196 144.2 109 151 53 53 110 

U-232-tr 5,320 271. 5 237 280 71 71 1,502 

88.40 \ 

8KG 
Sum 

5.83 

2.08 

0.83 

Net 
CPM 

0.21 

0.02 

0.18 

18.33 2.47 

Note: Background count times are for 86,400 aeconda (24 Houra). 8KG Sum above 
is the background counts achieved in 24 hour• normalized to the sample count time. 

Analyzed By: Checked By: ~ 
/ 



tn ..... 

55964-11 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

140~---~---~---~---~---~----r-------.-------, 

105 

Tr cer 
U-232 

C 70 
::J 
0 u 

35 

' I 
U-234 

2923.00 4053.00 

Acquired: 18:06:49 on 15-Dec-97 
File: C:\USER\DATA\55964-11.CHN 
Sample: L 10981-33 

5183.00 6313.00 7443.00 
Energy (keV) 

Real Time: 36001.56 s. Live Time: 36000.00 s. 
Detector: #13 AL 1-13 

Type: Uranium-Isotopic 



AlphaVieion A36-BI Ver l. 20 12/16/97 4:09:00 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analyaie Type: 
Acquieition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channel•: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

55964-12 
Ll0981-34 
Uranium-Ieotopic 
Relative Region-Of-Interest 
12/15/97 6:08:50 PM 
0.50730 g 
12.00 dpm. 

ALl-14 
512 
36,000.0 Sec. 
36,001.6 Sec. 

23.50 I 
18.68 I 

Chemical Yield: 

2,920.74 + 8.8926 *Channel#. 
2,920.74 + 8.8738 *Channel#. 

C:\USER\DATA\55964-12.CHN 
C:\USER\BKG\Bl497346.CHN 
C:\USER\CALIB\El497300.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI FWHK Width Groee 
Sum Channel Low High (keV) (keV) 

U-234 4,776 208.6 174 217 53 53 1,042 

U-235 4,396 165.9 152 173 71 71 82 

U-238 4,196 143.4 108 150 71 71 1,055 

U-232-tr 5,320 269.8 235 278 71 71 1,366 

79.48 I 

BKG 
Sum 

5.83 

2.50 

1.67 

Net 
CPM 

1.73 

0.13 

1.76 

21.25 2.24 

Note: Background count time• are for 86,400 aeconda (24 Hour•). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By: 



I 

55964-12 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

120~----,------r------,------,-------.--------.-------.--------, 
Tr cer 
U- 32 

90 

U-238 
U-234 

U) -C 60 
:J 
0 
(.) 

30 

' I 

2920.00 

Acquired: 18:08:50 on 15-Dec-97 
File: C:\USER\DATA\55964-12.CHN 
Sample: L 10981-34 

5196.50 6334.75 7473.00 
Energy (keV) 

Real Time: 36001 .56 s. Live Time: 36000.00 s. 
Detector: #14 AL 1-14 

Type: Uranium-Isotopic 



Alpha Vision A36-BI Ver l. 20 12/16/97 4:10:34 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

Nuclide 

U-234 

U-235 

U-238 

Energy 
(keV) 

4,776 

4,396 

4,196 

U-232-tr 5,320 

Centroid 
Channel 

212.4 

169.3 

146.6 

274.l 

55964-14 
Ll098l-36 
Uranium-Iaotopic 
Relative Region-Of-Interest _ 
12/15/97 6:10:24 PM 
0.53450 g 
12.00 dpm. 

ALl-17 
512 
36,000.0 Sec. 
36,001.7 Sec. 

24.40 \ 
19.92 \ 

Chemical Yield: 

2,902.14 + 8.8228 *Channel#. 
2,902.14 + 8.8079 *Channel#. 

C:\USER\DATA\55964-14.CHN 
C:\USER\BKG\Bl797346.CHN 
C:\USER\CALIB\El79730l.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

ROI 
Low High 

FWHM 
(keV) 

177 220 53 

155 176 18 

112 154 53 

239 282 71 

Width 
(keV) 

53 

18 

53 

71 

Gro •• 
Sum 

1,076 

84 

1,064 

1,451 

81.64 \ 

BKG 
Sum 

2.92 

0.83 

5.00 

Net 
CPM 

l.79 

0.14 

l.76 

16.67 2.39 

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background count• achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By: ~ 7'" r 
tJi; DU61 



(I) ... 

55964-14 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

140.----,-------.-----------.---------,-------.-----,------.--------, 

105 U-238 
U-234 

Tracer 
U-232 

C 70 
~ 
0 u 

35 

2902.00 4031.25 

Acquired: 18: 10:24 on 15-Dec-97 
. File: C:\USER\DATA\55964-14.CHN 
Sample: L 10981-36 

5160.50 6289.75 7419.00 
Energy (keV) 

Real Time: 36001.70 s. Live Time: 36000.00 s. 
Detector: #17 AL 1-17 

Type: Uranium-Isotopic 



Alpha Vie ion A36-BI Ver 1.20 12/16/97 4:11:34 AM 

Southern Petroleum Laborator i es-LAS 576A (ALl) 

LAS Child ID: 
LAS ·Parent ID: 
Method Type: -
Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

55964-15 
Ll0981-37 
Uranium-Isotopic 
Relative Region-of-Interest 
12/15/97 6:11:22 PM 
0.52350 g 
12.00 dpm. 

ALl-18 
512 
36,000.0 Sec. 
36,001.7 Sec. 

23.73 I 
15.82 I 

Chemical Yield: 

2,918.36 + 8.9138 *Channel#. 
2,918.36 + 8.8737 *Channel#. 

C:\USER\DATA\55964-15.CHN 
C:\USER\BKG\Bl897346.CHN 
Cs\USER\CALIB\El897301.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI FWHM 
(keV) 

Width 
(keV) 

Gross 
Sum Channel Low High 

U-234 4,776 208.4 173 216 89 89 538 

U-235 4,396 165.8 152 172 53 53 54 

U-238 4,196 143.3 108 150 71 71 516 

66.66 I 

BKG 
Sum 

4.17 

2.50 

2.08 

Net 
CPM 

0.89 

0.09 

0.86 

U-232-tr 5,320 269.5 234 277 71 71 1,154 15.00 1.90 

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hour• normalized to the sample count time. 

Analyzed By: Checked By:~ 

t1/ 



Alpha Vision A36-BI Ver 1.20 12/16/97 4:12:17 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

55964-16 
Ll0981-38 
Uranium-Isotopic 
Relative Region-of~Interest 
12/15/97 6:12:07 PM 
o. 53470 g 
12.00 dpm. 

ALl-19 
512 
36,000.0 Sec. 
36,001.7 Sec. 

21.84 I 
15.29 \ 

Chemical Yield: 

2,913.57 + 8.8782 *Channel#. 
2,913.57 + 8,8476 *Channel#. 

C:\USER\DATA\55964-16.CHN 
C:\USER\BKG\Bl997346.CHN 
C:\USER\CALIB\El99730l.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A It S 

Energy 
Nuclide (keV) 

Centroid ROI FWHM 
(keV) 

Width 
(keV) 

Gross 
Sum Channel Low High 

U-234 4,776 209.8 175 218 53 53 673 

U-235 4,396 167.0 153 174 18 18 45 

U-238 4,196 144.4 109 151 89 89 629 

U-232-tr 5,320 271.l 236 279 71 71 l, 117 

70.03 I 

BICG 
Sum 

3.75 

3.33 

2.50 

Net 
CPM 

1.12 

0.07 

1.04 

15.83 l.84 

Note: Background count times are for 86,400 seconds (24 Hours). BICG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By: -¥7...._,_._ _________ _ 
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55964-15 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

100.------r------,-------.-----.-----.----.----.------, 
U- 32 

75 

50 
U-238 

U-234 

25 

j I 

2918.00 4058.75 

Acquired: 18: 11 :22 on 15-Dec-97 
File: C:\USER\DATA\55964-15.CHN 
Sample: L 10981-37 

5199.50 6340.25 7481 .00 
Energy (keV) 

Real Time: 36001.70 s. Live Time: 36000.00 s. 
Detector: #18 AL 1-18 

Type: Uranium-Isotopic 



U) -C 
~ 
0 

(.) 

55964-16 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

100r-------.-------.--------,-----------,-----.----r----,------, 

75 

U-234 

50 U-238 

25 

2913.00 4049.25 

Acquired: 18:12:07 on 15-Dec-97 
File: C:\USER\DATA\55964-16.CHN 
Sample: L 10981-38 

Tracer 
U-232 

5185.50 6321.75 7458.00 
Energy (keV) 

Real Time: 36001.70 s. Live Time: 36000.00 s. 
Detector: #19 AL 1-19 

Type: Uranium-Isotopic 



Alpha Vision A36-BI Ver 1. 20 12/16/97 4:14:36 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channel •: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

55964-18 
Ll0981-40 
Uranium-Isotopic 
Relative Region- of-Interest 
12/15/97 6:14:26 PM 
o. 51100 g 
12.00 dpm. 

ALl-21 
512 
36,000.0 Sec. 
36,001.7 sec. 

26.14 I 
13.43 I 

Chemical Yield:. 

2,899.15 + 9.0637 *Channel#. 
2,899.15 + 9.0369 *Channel#. 

C:\USER\DATA\55964-18.CHN 
C:\USER\BKG\B2197346.CHN 
C:\USER\CALIB\E2197301.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A JC S 

Energy 
Nuclide (keV) 

Centroid ROI P'WHM 
(keV) 

Width 
(keV) 

Gross 
Sum Channel Low High 

U-234 4,776 207.1 172 215 54 54 2,255 

U-235 4,396 165.1 151 171 54 54 158 

U-238 4,196 143.1 108 150 73 73 2,143 

U-232-tr 5,320 267.1 232 275 54 54 972 

51.38 I 

BKG 
Sum 

3.33 

1.67 

2.08 

5.00 

Net 
CPM 

3.75 

0.26 

3.57 

1.61 

Note: Background count times are for 86,400 seconds (24 Hours). BJCG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By: 

vt{JU67 
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55964-18 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

240~---~---~---~---~--------r-----,----------,-------, 

U-234 

U-238 

180 

120 

60 

' I 

2899.00 4059.00 

Acquired: 18:14:26 on 15-Dec-97 
File: C:\USER\DATA\55964-18.CHN 
Sample: L 10981-40 

Tracer 
U-232 

5219.00 6379.00 · 7539.00 
Energy (keV) 

Real Time: 36001.70 s. Live Time: 36000.00 s. 
Detector: #21 AL 1-21 

Type: Uranium-Isotopic 



AlphaViaion A36-BI Ver 1. 20 12/16/97 4:15:49 AM 

southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

55964-19 
Ll0981-41 
Uranium-Isotopic 
Relative Region-of-Interest 
12/15/97 6:15:39 PM 
0.55620 g 
12 . 00 dpm. 

ALl-22 
512 
36,000.0 Sec. 
36,001.7 Sec. 

23.96 \ 
13.86 \ 

Chemical Yield: 

2,896.88 + 8.9963 *Channel#. 
2,896.88 + 8.9701 *Channel#. 

C:\USER\DATA\55964-19.CHN 
C:\USER\BKG\B2297346.CHN 
C:\USER\CALIB\E2297303.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI FWHM Width 
(keV) (keV) 

Gross 
Sum Channel Low High 

U-234 4,776 208.9 174 217 72 72 2,521 

U-235 4,396 166.6 153 173 36 36 223 

U-238 4,196 144.4 109 151 72 72 2,531 

U-232-tr 5,320 269.4 234 277 72 72 1,012 

57.87 \ 

BKG 
Sum 

6.25 

0.42 

3.33 

Net 
CPM 

4.19 

0.37 

4.21 

13.75 1.66 

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By, ~ 

'1~0069 



55964-19 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

280-----------~---~---~--~--------r-----. 

U-238 

U-234 
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(/) .... 
C 140 ::::J 
0 u 

70 

' I 

2896.00 4047.50 

Acquired: 18:15:39 on 15-Dec-97 
File: C:\USER\DATA\55964-19.CHN 
Sample: L 10981-41 

Tracer 
U-232 

5199.00 6350.50 7502.00 
Energy (keV) 

Real Time: 36001.72 s. Live Time: 36000.00 s. 
Detector: #22 AL 1-22 

Type: Uranium-Isotopic 



AlphaVision A36-BI Ver 1. 20 12/16/97 4:18:00 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

Nuclide 

U-234 

U-235 

U-238 

Energy 
(keV) 

4,776 

4,396 

4,196 

U-232-tr 5,320 

Centroid 
Channel 

209.7 

166.9 

144.4 

270.9 

55964-21 
Ll0981-43 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/15/97 6:17:50 PM 
0.50810 g 
12 . 00 dpm. 

ALl-24 
512 
36,000.0 Sec. 
36,001.7 sec. 

24. 72 I 
21.42 I 

Chemical Yield: 

2,912.00 + 8.8894 *Channel#. 
2,912.00 + 8 . 8565 *Channel#. 

C:\USER\DATA\55964-21.CHN 
C:\USER\BKG\B2497346.CHN 
C:\USER\CALIB\E2497303.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

ROI 
Low High 

FWHM 
(keV) 

175 218 53 

153 174 18 

109 151 71 

236 279 71 

Width 
(keV) 

53 

18 

71 

71 

Groee 
Sum 

1,286 

101 

926 

1,555 

86.64 I 

BKG 
Sum 

4.17 

1.67 

2.08 

Net 
CPM 

2.14 

0.17 

1.54 

12.92 2.57 

Note: Background count ti.aee are for 86,400 eeconde (24 Hours). BKG Sum above 
is the background count• achieved in 24 hour• normalized to the eample count time . 

Analyzed By: Checked By•~~,..."'------------
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55964-21 AlphaVision Relative Region~Of-lnterest (Slope Recalibration) 

160,------.-----------,--------r--------.------'----------.-----,-----.-----, 

120 

U-238 

U-234 

Tracer 
U-232 

C 80 :::, 
0 

(.) 

40 

A I 

2912.00 4049.75 

Acquired: 18:17:50 on 15-Dec-97 
File: C:\USER\DATA\55964-21.CHN 
Sample: L 10981-43 

5187.50 6325.25 7463.00 
Energy (keV) 

Real Time: 36001.70 s. Live Time: 36000.00 s. 
Detector: #24 AL 1-24 

Type: Uranium-Isotopic 



LOCKHEEU ANAL YT I CAL LAliUKATUR Y 
¾ MOISTURE DETERMINATION AND SAMPLE ALIQUOT WORKSHEET 

Batch Number ')-')"'CJ b ~ 
Date Started / ?- - 0 "-6 --C, :f 

Puent ... NO Container 
LALID Tare Wt. . 
/o9~1~1t- l I. n7-9PJ"'I . 

~y 2 I , o 7- '-l:J11c:J 

)'\ J I. () 9;' '-f L ~ 
2S- 4 ,.o~JLJJJ_ 

5 0 

6 
7 
K ., 

Ill 

II 
12 
IJ 
14 
IS 
16 
17 
18 
19 
20 
21 
22 

I I 23 
24 

Comments: 

I ,..._ ,_i_....,A~I 
CustomcrW ~ J }1 tt,../tJr "1- n ,.,,- , ~ 
Matrix 50L 1}) 1µ t49if;: · Analy~_M/l-4/J tffOµ 

Wet Weight : 
1?V'iiJ'\l:tt ·, Dry Weight o/e Moisture Aliquot 

Coo1aiJici:+;.. ··. ,.,· \ Container + Samole Dissolved 

Y. C-, '2,o½ '\, l../L-f1.9~"' 
cL L.f '-/ )~ a~ L-J., Y O<i-3~ 
5 .1._51-5n ~ LI '-./2 I/,.,'( q_ 
h,'f12~Cf!. ~.ci 'v'-f 9;:. 

a I 

Final Solution 
Volwnc 

-----------------------------------------

B~lance no. 100 )..1)01/6 () -,-----,-.-_.._ O 
Initials~ Date J')..-{)~If:}-.-



LAS LABORATORIES 
I 

Dale Prep Startal : / ;Ji --'iii( 
Sample Preparation Worksheet for Uraniwn Analysis 

Workgroup Number : U-ISOTOPIC LAL--0108 55965 

Lab Ctrl Sample 55965LCS l ( 2 . 55965--02 0 " 
Method Blank 55965MBB1 f f 55965--03 
BOMB44 Ll098l-23 ?\l 55965--04 0,,-0 'J ?;£ ·✓ y O, ~-~ //oo '4,t. 

BOMB45 Ll098l-24 { ~ 55965--05 0 1 c;-2._').__-::/- c , x UP e, "'I'--// ,9 o ,.,t 

aoMB46 uo9s1-25 @6 55965-06 o ,7 ·o 6 5 , ~ .,,.. 1. s- "",_. ✓// 6'c:> -~ 

BOMB47 L10981-26 7/ 55965--07 n, '7 /) t-'7-J v y c.,- "'1 L-- //oo"'YL 

•11 

I I 22 

COMMENTS: 

Matrix : SolidWaste 

Prep Due Date : 27-Nov-97 

1 O(J') +-~ DUP 11/12/97 
LCS 11/12/97 
MB l l/12/97 

• 0 0 1 '1 ""1. Waste Management Han 10/30/97 

• 'J- 2 l.. 7- n-e Waste Management Han 10/30/97 
.. / 2. ]- -Mt. Waste Management Han 10/30/97 
. () 1 ~- fllft Waste Management Han 10/30/97 

------------------------------------------
Cnt Rm Custody\Date : -i...--..L.JL:.;..,..L,,.-=---L..L.-+LCS-· ~· "":'.•·N:tt.,.;. ·· .;.;.vt....,;· ~;,;;;,,;.-+',,.ic.....~..;._+---'"-------:~----1 

Pipette Number :/ ~ 'l '1 ~~ (~ LCS lt>#i ?/ : _____ () 



RADIATION RESULTS CHECK REPORT 

Workgroup Number: U-ISOTOPIC LAL-0108 55965 

55965LCS1 U-233/4 11.4604 0.765662 0.066475 pCf/g 

55965MBB1 U-233/4 0.192262 0.077509 0.0656916 pCl/g 

L 10981·23 U-233/4 1955.8 136.189 11.978 pCf/g 

L 10981·24 U-233/4 2.11473 0.244497 0.0357302 pCf/g 

L10981·25 U-233/4 231.709 13.3169 0.406752 pCi/g 

L10981·26 U-233/4 57'0 34.7955 1.22511 pCi/g 

559650UP1 u-235 39.5909 32.5101 43.6793 pCl/g 

55965LCS1 U-235 0.565157 0.117641 0.042882 pCi/g 

55965MBB1 U-235 0.0535813 0.0405978 0.042468 pCi/g 

L10981·23 U·235 32.7355 31.3235 42.6587 pCi/g 

L10981·24 U-235 0.160838 0.0628477 0.0357302 pCi/g 

L10981·25 U-235 ·3.36336 2.11647 2.81033 pCi/g 

L 10981 · 26 U-235 4.00064 6.94165 9.71709 pCf/g 

559650UP1 u-238 1249.77 97.9746 9.34684 pCf/g 

55965LCS1 U-238 11.175 0.750404 0.0541041 pCl/g 

55965MBB1 u-238 0.0756442 0.0503294 0.0529828 pCi/g 

L10981·23 U-238 1394.53 106.033 5.99357 pCi/g 

L10981·24 u-238 1.78709 0.221552 0.0357302 pCi/g 

L10981·25 u-238 190.405 11.2267 0.243662 pCi/g 

L 10981·26 U-238 442.343 28.25n 1.22511 pe1111 

(J(.;0075 



Batch Number : 10855965 

LAS LABORATORIES 
Count Data Sheet foi Uranium By SOP 0108 

,¥µ$ ~ £, \CfilWID lf!)\t,~;1g llll t,lliimill • l • l • I 
55965DUP1 55965--01 WAL 0.0027 12.00 1708 28 71 1523 9 142 217 1060 5 l DUPl ALl-24 12/17/97 21 :13 
55965LCS 1 55965--02 2 LCSl ALJ-25 12/17/97 21 : 14 WAL 0.5000 12.00 1871 31 54 1974 14 99 4 1922 8 
55965MBB 1 55965--03 3 MBBl ALJ-26 12/17/97 21:15 WAL 0.5000 12.00 1731 32 72 36 11 IO 3 15 6 
Ll0981 -23 55965--04 · 4 SMPl ALl-27 12/17/97 21 : 16 WAL 0.0026 12.00 1757 21 71 1648 10 129 203 1172 1 
Ll0981 -24 55965--05 s ALJ-28 12/17/97 21 : 17 WAL 0.5227 12.00 1747 22 71 356 2 28 2 301 2 
L10981-25 55965--06 ::· 6 ALl-29 12/17/97 21 : 18 WAL 0.1270 12.00 895 31 72 4791 6 353 567 3935 
L10981 -26 55965--07 7· ALI-JI 12/17/97 21 : 19 WAL 0.02-50 12.00 1199 20 71 3136 3 260 476 2434 3 

8 
:J9 ·-

10 
JF 
u :: 
:J3 
:1.4 :: 
H 
16 
17 

·- )8 : 

.19 
20 
21" 

I I 22 
23 

Comments: Tailing corrections were made on samples 55965DUP1 , LI0981-23, LJ0981-25, & L10981-26 due to tailing ofU-234 peak into U-235 peak. 
See point by point for tail correction. WAL 12/22/97 

Resolution check (0,') L1 
Analyst: ( w ,C - -----------

RO Is acceptable (? 
Checked by:---~-- V96291 



LAS LABO RA TORIES 
Cooot Data Sheet foi Urailiwn By SOP 0108 

Batch Number : 10855965 

55965DUPl 55965--01 1 DUP1 ALl-24 
55%5LCS1 55965--02 2 LCS1 ALl-25 12/17/97 21:14 WAL 0.5000 12.00 18.J,t , 31 54 1974 14 99 4 1922 8 
55965MBB1 55965--03 3 MBB1 ALl-26 12/17/97 21 : 15 WAL 0.5000 12.00 ,,-/1731 32 72 36 ll lO 3 15 6 
L1098l-23 55965--04 ·4 SMP1 ALl-27 12/17/97 21:16 WAL 0.0026 12,00 1757 21 71 1648 IO 129 1172 I 
Ll0981-24 55965--05 5 ALl-28 12/17/97 21:17 . WAL 0.5227 .,,,--(2.00 1747 22 71 356 2 28 2 301 2 
L10981-25 55965--06 6 ALl-29 12/17/97 21:18 WAL 0.12)-0' 12.00 895 31 72 4791 6 353 3 3935 l 
Ll098l-26 55965--07 7 ALl-31 12/17/97 21 :19 WAL ,.0:0250 12.00 1199 20 71 3136 3 260 0 2434 3 

··•• s / 
. 9 / 
IO . / 

· 11 / 
12 : / 
13 / J I I, I I t: ri ~ - I I Ii I 
14 ..,v - - - - • - ,... • • I 

l.S / 
16 V 
17 / 
:1s V 

; 2F 
I I .22 

23 
24 

:: U".'l~2'l)a<:erl0#95~721-70:.l_ ~1\C:J 0.St ~i/11)1/ / b( ? •·-.· • } U~Nat1.;CSJD ~.9~:72.1-:6~;r Co~ ; 10,?:Q .. PG.¥.~}J·; .......•• P .· Anal ·st JSDM 
·.·. Volume : o.5 mL · .. Ref Date j 08/20/97 / Exobaie:08/20/911 .·· . Volumc :dis-~ ·RefDatC: oi/01;92 / Exp Date :07/08/99 f} : :?:::wlbitfl~,i;,97 ':! 
Comments: ---------------------------------------------

Resolution check ( ~ /7__, d 
Analyst: J 

ROis acceptable ( ~ 

Date: /,) -I q - C(J Checked by:___.. ___ _ V96291 



LAS LABORATORIES 
l 

Calculation Sheet for U-233/4 By SOP 0108 

Batch Number : 10855965 

==== ~ ~~~= ==~:: ~rsi#:: :~:•!ll~~~~~:~•~
11

::: =::•:i:: ~iH :,,., ,., . . U-233/4LCSActivity= 10.940 ·-:· . .. ·.. . . . •. . . : ·:·· .. :•·l=iii!ii!:i i::: :::::::: 

: •tAsro•: /c.itild IO •, .• ,: .. . l\} Q(!f\ I 1.:,:,=.• .. ,!.=.• •. :,.:, .•. =,:.:, .. •.•.:·'.::.1:::•,.~, . • ,.:.•.=,: •.•. · .. •·····•,·.•,.•.•=:·:··•,•=:·•,•····'·•=.:·•.:.•.:·•···'·:•.•·= ····•.··T•. ir .. ::.1•ici~•.•:·:··· •.•.:.:,! ~, •. ,.i ,i.~.,\:,., :.:·,•.•.:"ft·J···=~~.'.·. •;~~.,:,,. ·,.,:.:,·.•,·,•,:,••,.• .. •,•.',,·.Bq.' .. '.·';;;.·=:•:,,../ .·.'~n.·' ''·,.•••=' ,',•,.=,',•,•,··. ~ ,.',,·,··, ... ·:•::..::.··~·=~ .•::.~;--:···'.·, .. ·,,.: ... :.•,.',.•,.·, .... ·.·,. T«~ Fif'. : U~l33/.4 ; .U-133/4. ., .• ,+i :7::::: :,':f:t</J:::::: ...... \~,. ~WK:\-., ~~•• · ~~= ,.., ....... ;:::•1~ r: i•• /iiii'ttr :::::<:MBx:•::t o.•ial ,w· 

55965DUP1 55965--01 DUPl 0.2472 43200 86400 0.793 
55965LCS1 55965--02 LCSl 0.2624 43200 86400 0.818 
55965MBB1 55965--03 MBBI 0.2592 43200 86400 0.766 
Ll0981-23 55965--04 SMPl 0.2484 43200 86400 0.814 
Ll0981-24 55965--05 0.2467 43200 86400 0.814 
Ll0981-25 55965--06 0.2202 43200 86400 0.462 
Ll0981-26 55965--07 0.2132 43200 86400 0.645 

I I 

Comments: 55965LCS1 U-234 LCS Recovery= 11.460/10.940 = 104.8 %. 
Ll0981 :23, 55965DUP1 RPD = 8.6 %, RER = 0.61 

MBB = 0.192 pCi/g => less than RDL(HAMDC). 

Calculated by: _£_I/ ______ _ 

1794.593 90.464 127.418 8.243 11.446 
11.460 0.508 0.766 0.051 0.066 
0.192 0.077 0.078 0.049 0.066 

1955.798 94.787 136.189 8.752 11.978 
2.115 0.220 0.244 0.020 0.036 

231.709 6.566 13.317 0.276 0.407 
570.000 19.962 34.796 0.732 1.225 

55965DUP1 & Ll0981-23 U-234, U-235, & U-238 MDAs above 
RDL. Ll0981-26 U-234 & U-238 MDAs above RDL. Sample 
activities well above MDA. Sample volumes reduced due to 
elevated sample activity. MBB for U-234, U-235, & U-238 above 
MDA but below RDL. Remaining QC within limits. Report data. 

Checked by: ~tJ 

M 

M 

M 

V96291 



LAS LABO RA TORIES 
Calculation Sheet for U-235 By SOP 0108 

Batch Number : 10855965 ~ 

\\ii:f~ ..• CJuld .. ~ ·. 1111 ··.·~ .··· ;T!.I 3-5 •··=i 1iliirA111iiillJlll1JIUli 
55965DUP1 55965-01 DUPl 0.2472 43200 86400 0.793 39.591 32.450 32.510 40.477 43 .679 M 
55965LCS1 55965-02 LCSl 0.2624 43200 86400 
55965MBB1 55965-03 MBBl 0.2592 43200 86400 
LI098l-23 55965-04 SMPl 0.2484 43200 86400 
Ll0981-24 55965-05 0.2467 43200 86400 
L10981-25 55965-06 0.2202 43200 86400 
L10981-26 55965-07 0.2132 43200 86400 

I I 

Comments: 
Ll0981-23, 55965DUPI RPO= 19.0 %, REil = 0.11 

MBB = 0.054 pCi/g => less than RDL(HAMDC). 

Calculated by: ------------

0.818 0.565 0.114 0.118 0.027 
0.766 0.054 0.041 0.041 0.025 
0.814 _32.736 31.281 31.324 39.433 
0.814 0.161 0.062 0.063 0.020 
0.462 3.363 2.110 2.ll6 2.679 
0.645 4.001 6.939 6.942 9.224 

55965DUPI & Ll0981-23 U-234, U-235, & U-238 MDAs above 
RDL. Ll0981-26 U-234 & U-238 MDAs above RDL. Sample 
activities well above MDA. Sample volumes reduced due to 
elevated sample activity. MBB for U-234, U-235, & U-238 above 

MDA but below RDL. Remaini~ within limits. Report data. 

Checked by• TJ 

0.043 
0.042 

42.659 M 
0.036 
2.810 M 
9.717 M 

V96291 



Batch Number : 10855965 

LAS LABORATORIES 
Calculation ~beet for U-238 By SOP 0108 

,......._.....,......,.,..,__,,.....,.__,..,_,..._......,.,.,..,...,.,......,..,.,...--,-.,..,.,,.,--------------,--=,.,..,..=~==.,.,.,,,.===, 

··~~'' Cb™m l:r~:~t?i!~ i• II fllJ. plji)pjj tli~ lif ll 1.ffll 
55965DUP1 55965-01 DUPl 0.2472 43200 86400 0.793 1249.774 75.460 97.975 6.144 9.347 M 
55965LCS I 55965-02 LCSl 0.2624 43200 86400 0.818 
55965MBBI 55965-03 MBBI 0.2592 43200 86400 0.766 
Ll0981-23 55965-04 SMPl 0.2484 43200 86400 0.814 
LI0981-24 55965-05 0.2467 43200 86400 0.814 

· LI0981-25 55965-06 0.2202 43200 86400 0.462 
Ll0981-26 55965-07 0.2132 43200 86400 0.645 

' I I 

Comments: 55965LCSI U-238 LCS Recovety = 11.175/10.900 = 102.5 %. 
LI0981-23, 55965DUPI RPD = 10.9 %, RER = 0.71 

MBB = 0.076 pCi/g => less than RDL(HAMDC). 

Calculated by: ---&1,--1,./,_ ______ _ 

11.175 0.501 0.750 0.038 0.054 
0.076 0.050 0.050 0.036 0.053 

1394.532 79.883 106.033 2.768 5.994 
1.787 0.203 0.222 0.020 0.036 

190.405 5.950 11.227 0.113 0.244 
442.343 17.587 28.257 0.732 l.225 

55965DUPI & Ll0981-23 U-234, U-235, & U-238 MDAs above 
RDL. Ll098-l-26 U-234 & U-238 MDAs above RDL. Sample 
activities well above MDA. Sample volumes reduced due to 
elevated sample activity. MBB for U-234, U-235, & U-238 above 
MDA but below RDL. Re~ning QC within limits. Report data. 

Checked by: ~ 

M 

M 

V96291 



AlphaVision A36-BI Ver 1. 20 12/22/97 1:44:28 PK 

louthern Petroleum Lal:,oratorie•-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -
Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector:· 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

55965-01 
55965DUP1 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/17/97 9:13:11 PK 
0.00270 g 
12.00 dpm. 

ALl-24 
512 
43,200.0 Sec. 
43,201.6 Sec. 

24. 72 I 
19.55 I 

Chemical Yield: 

2,912.00 + 8.9074 *Channel#. 
2,912.00 + 8.8565 *Channel#. 

C:\USER\DATA\55965-01.CHN 
C:\USER\BKG\B2497353.CHN 
~:\USER\CALIB\E2497303.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI FWHM 
(keV) 

Width 
(keV) 

Gross 
Sum Channel Low High 

U-234 4,776 209.2 174 217 71 71 1,523 

U-235 4,396 166.6 153 173 53 53 142 

U-238 4,196 144.1 109 151 71 71 1,060 

U-232-tr 5,320 270.4 235 278 71 71 1,708 

79.10 I 

BKG 
Sum 

3.50 

0.50 

0.50 

Net 
CPM 

2 .11 

0.20 

1.47 

18.50 2.35 

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample -count time. 

Analyzed By: Checked By:~--+,...;--"""_>,_=::;_-------

~ . t1t0081 



55965-01 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

180,------------,------r---------,-------.--------y-----y-----.------, 
)'i.. 

~ Tracer 

~ U-232 
~ 

~ 
135 ~ 

<-! U-234 ..... 
" ~ .. 
0 
v . 

U-238 · "$ 
(/) <.. 
+J 

C 90 
:::J 

~ 

0 u "-
-~ 
.t_ 
,.... 

-c:i. 

...,_ 
~ 

",i 
45 

~ 
"' 

2912.00 4052.00 

Acquired: 21: 13: 11 on 17-Dec-97 
File: C:\USER\DATA\55965-01.CHN 
Sample: 55965DUP1 

5192.00 6332.00 7472.00 
Energy (keV) 

Real Time: 43201.60 s. Live Time: 43200.00 s. 
Detector: #24 AL 1-24 

Type: Uranium-Isotopic 



Maestro spectru,m printed on ii-oec-97 at 12:~2:31 
>ALl-:24 
>55965DUP1 

0: 0 0 
7: 0 0 

14: 0 0 
21: 0 0 
28: 0 _ 0 

35: @'"' 0 - 0 42: ,J 1 0 
49: "" 0 0 
56: ~ 1 0 
63: 1 2 
70: ~ 0 1 
77: ~ 1 2 
84: ::S 1 1 
91: J ~ 3 2 
98: ,. 2 0 

105: i' ~ 1 1 
112:"' \J 4 6 
119:"t °t 5 6 
126: ,. '"' :z 9 10 
133: i ~ ~ 24 26 
14 0: ~ V\ 1 68 54 
147: ~ 4-i> J 35 13 
15 4 : "t Q -3 3 4] 
161: "fl " l 5 6 
168: . ~ :z 9 5 
175:J'~ ,2] 11 
182: 3 8 
189: ~ 13 13 
196: V\ " · 21 28 
203: 'ti i _ ~ 77 101 
210: --JV\ N - 102 88 !'t •• •. 
217:"1•,-1'-" 2 1 
224: ~ H ~ ~ . 3 1 
231: ~ -2, .& ~ 0 1 
238:"t't; ~ 7 3 
245: ~ ~ ~ ~ 7 5 
252: ~ ~ 't- 8 11 
259: IC\"' 1 j 36 53 
266: 't ... _ ~ 118 133 
273: -~ j ~ ) 71 35 
280: I"" ~ 1 1 
287: 4 0 
294: 0 0 
301: 0 1 
308: 0 2 
315: 1 2 
322: 0 0 
329: 0 1 
336: 0 0 
343: 0 0 
350: 0 0 
357: 0 1 
364: 0 1 
371: 0 0 
378: 1 1 
385: 2 0 
392: 0 0 
399: 0 0 
406: 0 0 
413: 0 0 

0 
1 
2 
0 
2 
1 
0 
4 
0 
1 
0 
0 
2 
1 
0 
0 
0 
5 

12 
46 
78 

4 
4 

10 
9 

11 
3 

19 
29 

106 
49 

0 
2 
0 
6 
8 

19 
58 

124 
10 

2 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
1 
0 
0 
1 
0 
3 
1 
1 
1 
2 
0 
2 
5 

15 
41 
78 

2 
5 
6 

13 
10 

7 
20 
32 

121 
14 

2 
4 
3 
4 
3 

19 
56 

150 
3 
1 
0 
0 
1 
5 
0 
0 
0 
0 
0 
2 
1 
1 
1 
5 
0 
0 
0 
0 
0 

0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
1 
2 
1 
3 
5 
5 

12 
38 

100 
0 
2 
9 
7 

14 
5 

19 
49 

108 
4 
0 
1 
3 
7 
6 

22 
83 

127 
2 
3 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
2 
0 
0 
2 
0 
0 
0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
0 1 
0 0 
0 0 
0 0 
1 1 
1 3 
1 2 
4 0 
7 6 
8 9 

17 23 
72 65 
75 63 

2 IT 
6 ~ . 5 

11 1~ 
[ 11 i 

9 8 
9 12 

13 24 
49 64 

116 i15 
2 1 
2 1 
1 4 
1 2 
6 4 
-7 9 

20 21 
84 99 

133 125 
0 2 
3 1 
1 0 
0 0 
0 1 
2 0 
0 0 
1 0 
0 0 
0 0 
0 0 
2 0 
0 0 
0 0 
0 1 
2 2 
0 0 
0 . {J 0 
0tn· 083 o 
0 0 
0 0 



420: 0 0 0 0 0 0 0 
427: 1 0 0 2 0 1 1 

434: 0 l l l 0 5 0 
441: 0 0 0 0 0 0 0 

448: 0 0 0 0 0 0 0 
455: .0 0 0 0 0 0 0 

462: 0 0 0 0 0 0 0 

469: 0 0 0 0 0 0 0 

476: 0 - 0 0 0 0 0 - 0 

483: 0 0 0 0 0 0 0 

490: 0 0 0 o · 0 0 0 

497: 0 0 0 0 2 0 0 

504: 0 0 1 1 0 3 1 

511: 0 

(Jt;U084 



Alpha Via ion A36-BI Ver 1.20 12/18/97 9:14:26 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: 
Analysis Type: -
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

Nuclide 

U-234 

U-235 

U-238 

Energy 
(keV) 

4,776 

4,396 

4,196 

U-232-tr 5,320 

Centroid 
Channel 

208.l 

165.9 

143.6 

268.5 

55965-02 
55965LCS1 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/17/97 9:14:16 PM 
0.50000 g 
12.00 dpm. 

ALl-25 
512 
43,200.0 Sec. 
43,201.6 Sec. 

26.24 \ 
21.48 \ 

Chemical Yield: 

2,902.94 + 9.0018 *Channel#. 
2,902.94 + 8.9668 *Channel#. 

C:\USER\DATA\55965-02.CHN 
C:\USER\BRG\B2597346.CHN 
C:\USER\CALIB\E2597303.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

ROI 
Low High 

173 216 

152 172 

109 151 

234 277 

FWHM 
(keV) 

72 

36 

54 

54 

Width 
(keV) 

72 

36 

54 

54 

Grose 
Sum 

1,974 

99 

1,922 

1,871 

81.84 \ 

BRG 
Sum 

7.00 

2.00 

4.00 

Net 
CPM 

2.73 

0.13 

2.66 

15.50 2.58 

Note: Background count times are for 86,400 seconds (24 Hours), BRG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By:~~~,:::;__.,._..-:::;. ________ _ 

uGiJU85 
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55965-02 AlphaVision Relative· Region-Of-Interest (Slope Recalibration) 

200,-----~-- -~---~---~------r---- -,------,-------, 

U-234 
U-238 

150 

100 

50 

' I 

2902.00 4054.00 

Acquired: 21 :14:16 on 17-Dec-97 
File: C:\USER\DATA\55965-02.CHN 
Sample: 55965LCS1 

Tracer 
U-232 

5206.00 6358.00 7510.00 
Energy (keV) 

Real Time: 43201.60 s. Live Time: 43200.00 s. 
Detector: #25 AL 1-25 

Type: Uranium-Isotopic 



AlphaViaion A36-BI Ver 1.20 12/18/97 9:15:11 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

Nuclide 

0-234 

0-235 

0-238 

Energy 
(keV) 

4,776 

4,396 

4,196 

0-232-tr 5,320 

Centroid 
Channel 

207.5 

165.2 

142.9 

268.1 

55965-03 
55965MBB1 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/17/97 9:15:01 PM 
0.50000 g 
12.00 dpm. 

ALl-26 
512 
43,200.0 Sec. 
43,201.6 Sec. 

25.92 \ 
19.85 \ 

Chemical Yield: 

2,912.21 + 8.9825 *Channel#. 
2,912.21 + 8.9465 *Channel#. 

C:\OSER\DATA\55965-03.CHN 
C:\OSER\BKG\B2697346.CHN 
C:\OSER\CALIB\E2697303.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

ROI 
Low High 

FWHM 
(keV) 

172 215 18 

151 171 36 

108 150 18 

233 276 72 

Width 
(keV) 

18 

36 

18 

72 

Gross 
Sum 

36 

10 

15 

1,731 

76.58 \ 

BKG 
Sum 

5.50 

1.50 

3.00 

Net 
CPM 

0.04 

0.01 

0.02 

16.00 2.38 

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By: 



55965-03 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

140~--~---~---~- - - ~---~--~- - - ~---~ 

105 

fl) 
~ 

C 70 ::::, 
0 u 

35 

' I 

2912.00 4061.75 

Acquired: 21:15:01 on 17'."Dec-97 
File: C:\USER\DATA\55965-03.CHN 
Sample: 55965MBB 1 

5211.50 6361.25 7511.00 
Energy (keV) 

Real Time: 43201.58 s. Live Time: 43200.00 s. 
Detector: #26 AL 1-26 

Type: Uranium-Isotopic 



Alpha.Vision A36-BI Ver 1. 20 12/18/97 9:16:27 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -
Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration ( keV): 
Init. Calibration (keV): 

Spectrum .File: 
Background File: 
Calibration File: 
Library File: 

55965-04 
Ll0981-23 
Uranium-Isotopic 
Relative Region-of-Interest 
12/17/97 9:16:18 PM 
0.00260 g 
12.00 dpm. 

ALl-27 
512 
43,200.0 Sec. 
43,201.6 Sec. 

24.84 \ 
20.21 \ 

Chemical Yield: 

2,972.45 + 8.8648 *Channel#. 
2,972.45 + 8.8331 *Channel#. 

C:\USER\DATA\55965-04.CHN 
C:\USER\BKG\82797346.CHN 
C:\USER\CALIB\E2797302.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI P'WHM 
(keV) 

Width 
(keV) 

Gross 
Sum Channel Low High 

U-234 4,776 203.4 168 211 71 71 1,648 

U-235 4,396 160.6 147 167 106 106 129 

U-238 4,196 138.0 103 145 53 53 1,172 

U-232-tr 5,320 264.9 230 273 71 71 1,757 

81.38 \ 

BKG 
Sum 

5 . 00 

0.50 

0.50 

Net 
CPM 

2.28 

0.18 

1.63 

10.50 2.43 

----------------------------------------------------. ---------------------------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By: 



55965-04 AlphaVision Relat~ve Region-Of-Interest (Slope Recalibration) 

160 ~---~---~---~---~----,------.-----------.-----, 
)'\. Tra er 

} U-232 

~ U-234 

120 
.~ 
--<: 
~ 

U-238 '-= .... 
Q 

" 
-~ 
"-"1-, 

"' ~ 
+J 

C 80 :::, -,... 

0 
(.) 

-~ c;, 
~ 

r--. 
-Q 

....,_ 
~ ·., 
~ 

40 ~ 
\J 

"' 

2972.00 4106.50 

Acquired: 21:16:18 on 17-Dec-97 
File: C:\USER\DATA\55965-04.CHN 
Sample: L 10981-23 

5241.00 6375.50 7510.00 
Energy (keV) 

Real Time: 43201.58 s. Live Time: 43200.00 s. 
Detector: #27 AL 1-27 

Type: Uranium-Isotopic 

_J 
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Maestro spectrum printed on 19-Dec-97 at 13:08:05 
>ALl-27 
>L10981-23 

O: 0 0 0 
7: 0 0 4 

14: 2 1 1 
21: 0 1 0 
28: 2 0 2 
35: 1 - 0 1 
42: 1 2 2 
49: 1 0 0 
56: 0 1 0 
63: ~ 0 4 3 

77: II 0 0 1 7 0 : ~ @··... 1 0 0 
..., 

84:1 1 2 4 
91:..J...~ : • I 1 4 3 \r- I 
98: • \~ / 2 0 3 

105:v V 6 2 4 
112: ! ~ 9 5 8 
119: r ':"--- 13 10 16 
126:~ ~ l 16 30 · 25 
133: .. In a:.:! 64 83 88 
140: J - ../_ ~ 42 31 8 
14 7 :"'t ~ ~ 1 [.,.;;4~---~4-----i~J 
15 4 : j h '-' ~ 3 6 ·4 
161: p ~ t 1 10 10 12 
168: tl. ~ 2 '-' 12 10 12 
175: 6 4 3 
182· 15 15 18 
189; ~; _ 25 27 42 
196: J <:i ': ~ 71 83 76 
203: tr I'( I-,\ 133 119 94 

.. ., 0 •• 

210:H H ~ ~ o 1 1 
21 7 : 0 0 -~ "" 2 1 3 
224:""'~ ~ 3 4 2 
231:\'t ~ ~ 3 1 6 
238·..,-. ~ Lf 5 5 6 

• \l ~ J 
245: ~ -=.- v ~ 16 16 9 

' r: " 252: _j j "~ 35 35 50 
259:" v if ~ 89 108 133 
266::"' - ~ 122 81 47 

~ 
273 :.t: , ~ J. 0 1 2 
280:i.:._,i,!~ 0 0 1 
287: 0 0 0 
294: 0 0 2 
301: 0 1 1 
308: 2 6 4 

. 315: 0 0 0 
322: 0 0 0 
329: 0 0 0 
336: 0 1 0 
343: 0 0 0 
350: 2 0 0 
357: 0 1 0 
364: 1 O 0 
371: 1 1 6 
378: 5 1 0 
385: 0 1 0 
392: 0 1 0 
399: 0 0 0 
406: 0 0 0 
413: 0 0 0 

0 
0 
2 
0 
0 
0 
0 
1 
1 
0 
0 
3 
1 
2 
3 
4 
5 

16 
41 
85 

2 
2 
8 

11 
10 

5 
15 
36 

103 
46 

2 
2 
5 . 
4 
9 

16 
50 

115 
16 

1 
0 
3 
0 
0 
0 
1 
0 
1 
1 
2 
2 
0 
1 
1 
1 
0 
0 
0 
0 
0 

0 
0 
1 
2 
0 
4 
1 
0 
0 
0 
0 
2 
1 
0 
4 
7 
9 

22 
47 
77 

2 
4 

12 

12 
8 
8 

48 
111 

11 
1 
2 
2 
5 
7 

19 
75 

123 
2 
3 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 

0 
3 
1 
1 
1 
1 
0 
0 
1 
0 
1 
3 
0 
3 
1 
5 
7 

22 
49 

105 
1 
3 
3 
1 

15 
11 
14 
59 

131 
4 
1 
3 
2 
6 
6 

27 
87 

133 
2 
2 
1 
2 
2 

0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
3 
3 
1 
6 
9 

19 
80 
90 

0 
5 
7 

7 
25 
58 

133 
2 
0 
0 
5 
4 

13 
31 
93 

141 
1 
2 
1 
0 
1 

3 5 
0 0 
0 1 
0 0 
0 0 

. 0 0 
4 1 
2 0 
0 0 
1 1 
1 1 
0 0 
0 0 
0 0 

~0-LiJ091 ~ 
0 0 



420: 0 0 0 1 0 1 1 

427: 0 1 0 4 1 3 4 
434: 0 0 0 0 0 0 0 

441: 0 0 0 0 0 0 0 

448: 0 0 0 0 0 0 0 

455: 0 0 0 0 0 0 0 

462: 0 0 0 0 0 0 0 

469: 0 0 0 0 0 0 0 

476: 0 - 1 0 0 0 0 0 

483: 0 
- 0 0 0 0 0 0 

490: 0 0 0 0 0 0 0 

497: 0 0 0 1 1 3 3 

504: 4 1 5 0 4 3 3 

511: 0 

&Gu092 

L 



Alpha Vi a ion A36-BI Ver l. 20 12/18/97 9:17:20 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Ti.me: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

55965-05 
Ll0981-24 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/17/97 9:17:08 PM 
0.52270 g 
12.00 dprn. 

ALl-28 
512 
43,200.0 Sec. 
43,201.6 Sec. 

24.67 \ 
20.09 \ 

Chemical Yield: 

2,923.71 + 8.9079 *Channel#. 
2,923.71 + 8.8807 *Channel#. 

C:\USER\DATA\55965-05.CHN 
C:\USER\BKG\B2897346.CHN 
C:\USER\CALIB\E2897302.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI P'WHM 
(keV) 

Width 
(keV) 

Groaa 
Sum Channel Low High 

U-234 4,776 207.9 173 216 36 36 356 

U-235 4,396 165.3 151 172 18 18 28 

U-238 4,196 142.8 108 150 53 53 301 

U-232-tr 5,320 269.0 234 277 71 71 1,747 

81.45 \ 

BKG 
Sum 

l.00 

1.00 

1.00 

Net 
CPM 

0.49 

0.04 

0.42 

11. 00 2. 41 

Note: Background count ti.mes are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count ti.me, 

Analyzed By: Checked By: 

vLOU93 



(/) 
~ 

55965-05 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

180~--~---~-----...--------,-- ---,---- ---r--- -~-----, 

135 

Tracer 
U-232 

C 90 
:J 
0 

(.) 

U-234 
45 

U-238 

' I 

2923.00 4063.00 

Acquired: 21:17:08 on 17-Dec-97 
File: C:\USER\DATA\55965-05.CHN 
Sample: L 10981-24 

5203.00 6343.00 7 483.00 
Energy (keV) 

Real Time: 43201.58 s. Live Time: 43200.00 s. 
Detector: #28 AL 1-28 

Type: Uranium-Isotopic 



Alpha Vision A36-BI Ver l. 20 12/18/97 9:18:48 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -
Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

Nuclide 

U-234 

U-235 

U-238 

Energy 
(keV) 

4,776 

4,396 

4,196 

U-232-tr 5,320 

centroid 
Channel 

203.9 

161.7 

139.4 

264.5 

55965-06 
Ll0981-25 
uranium-Isotopic 
Relative Region-Of-Interest 
12/17/97 9:18:36 PM 
0.12700 g 
12.00 dpm. 

ALl-29 
512 
43,200.0 Sec. 
43,201.6 Sec. 

22.02 \ 
10.18 \ 

Chemical Yield: 

2,943.40 + 8.9858 •Channel#. 
2,943.40 + 8.9329 •Channel#. 

C:\USER\DATA\55965-06.CHN 
C:\USER\BKG\B2997346.CHN 
C:\USER\CALIB\E2997302.CHN 
C:\USER\ALPHA\ALPHAVIS,ALB 

P E A K S 

ROI 
Low High 

FWHM 
(keV) 

169 212 72 

148 168 18 

104 146 72 

230 273 72 

Width 
(keV) 

72 

18 

72 

72 

Gross 
Sum 

4,791 

353 

3,935 

895 

46.23 I 

8KG 
Sum 

3.00 

1.50 

0.50 

Net 
CPM 

6.65 

0.49 

5.46 

15.50 1.22 

Note: Background count times are for 86,400 seconds (24 Hours). BKG sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By: 

&LU095 



55965-06 AlphaVision Relative·Region-Of-lnterest (Slope Recalibration) 

440r----,------,----...----,-~---.-------,--- --,------,------, 

i 
~ U-234 

" ,,() 

330 U-238 
~ 

~ 
'-
'd 
" 

-tr -
U) - ~ 
C 220 :::, 
0 u 

...... 
'" ,_ 

.-2.. 
l' 

.a. 

-+-
-~ 
~ 

110 ~ 
~ 

2943.00 4093.00 

Acquired: 21 :18:36 on 17-Dec-97 
File: C:\USER\DATA\55965-06.CHN 
Sample: L 10981-25 

Tracer 
U-232 

5243.00 6393.00 7543.00 
Energy (keV) 

Real Time: 43201.60 s. Live Time: 43200.00 s. 
Detector: #29 AL 1-29 

Type: Uranium-Isotopic 



Maestro spectrum printed on 22-Dec-97 at 12:58:24 
>ALl-29 
>L10981-25 

O: 0 0 0 0 0 0 0 
7: 0 1 3 4 3 0 1 

14: 3 2 2 1 1 1 2 
21: 3 1 3 5 2 1 2 

28: ® 3 _ 1 0 5 2 2 2 
35: °t 1 - 3 3 2 3 3 3 
42: IJ'\ 5 2 1 · 2 1 4 3 
49: ~ 2 3 1 4 2 2 3 
56: " 2 0 2 4 3 3 3 
63: V\ 7 2 7 4 3 7 2 
70: 9 4 2 2 . 3 5 6 4 
77: ~ 1 4 7 3 5 9 7 
84: ~ ~ 3 4 3 5 4 4 7 
91: - 5 5 5 7 5 6 12 
98: ,, ~ 3 5 13 8 11 12 10 

105: 1 ~ 11 14 15 19 13 23 17 
112:~ ~ 25 21 22 24 29 22 32 
119: f'l ~ 34 40 34 48 45 58 85 
126: { ~ 1 78 85 96 95 124 157 185 
133: ~ ~ ~ 212 224 262 226 274 298 305 
140: ": &s' ~ 254 217 116 51 20 7 8 
14 7 ! ~ 1\1 v 6 ' 4 7 ~ / 11 17 13 
154: i:t 11 7 18 14 12 22 15 21 . 31 
161 : . ~ -z 2 3 12 2 6 21 16f2 J..:;.,o;.,..-___ ~!~~ 
168: _f 'll! 2Jl 23 27 27 29 29 37 
175: en 28 21 23 24 13 34 27 
182: ~ 36 40 42 46 42 61 58 
189: "" .,.. "' 68 91 100 110 142 160 172 
196: ~ °ti ~ ~ 195 · 243 276 328 308 316 352 
203: !: ~ IJ ~ 320 · 340 301 186 85 25 3 
210: •• " ~ ~ 1 0 2 0 3 2 2 

1-1 ~ ' 217:~ ~ r ~ 0 0 2 0 2 1 0 
224:..,.. ~ . • ~ 0 1 3 1 4 1 1 
231:"t~ 3 ~ 2 2 1 1 3 3 0 - ..... 
238: .,.._ ~ " ~ l 4 8 4 7 6 6 
245:! ~~--v 7 9 18 10 7 14 25 
252: t<\ "" 1't -.!) 16 26 21 34 35 42 43 
259:1: ~ l 1 43 47 69 50 72 70 69 
266:~-1p'~ · 49 38 20 8 0 1 2 
273: 1 1 · 2 2 3 1 2 
280: 3 1 1 0 0 0 1 
287: 0 1 0 0 1 0 1 
294: 0 1 1 2 0 3 0 
301: 0 0 2 1 0 2 4 
308: 5 1 3 0 0 0 0 
315: 0 0 0 0 0 0 0 
322: 0 0 0 0 0 0 1 
329: 0 0 1 0 0 0 0 
336: 0 0 0 0 0 0 0 
343: 0 0 1 0 0 0 1 
350: 3 1 2 2 0 0 1 
357: 1 0 1 0 0 0 0 
364: 1 1 1 0 0 2 0 
371: 0 0 2 3 2 2 3 
378: i O O O O O 0 
385: 0 0 0 0 0 0 0 
392: 0 0 0 0 0 0 0 
399: 0 0 0 0 0 1 0 
406: o o o o o ol,LiJ097 o l 413 = o o 1 o 1 o o 



420: 1 2 0 2 1 0 0 
427: 1 1 3 2 4 2 0 
434: 1 0 0 0 0 0 0 
441: 0 0 0 0 0 0 0 
448: 0 0 0 0 0 0 0 
455: 0 0 0 0 0 0 0 
462: 0 0 0 0 0 0 0 
469: 0 0 0 0 0 0 0 
476: 0 - 0 - 0 0 0 0 0 
483: 0 . 0 0 0 0 O · 0 
490: 0 0 0 0 0 0 0 
497: 0 0 0 2 2 0 1 
504: 2 2 1 3 2 2 3 
511: 0 

vLU098 



Alpha Vision A36-BI Ver l. 20 12/18/97 9:19:50 AM 

Southern Petrol eum Laboratori es-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

Nuclide 

U-234 

U-235 

U-238 

Energy 
(keV) 

4,776 

4,396 

4,196 

U-232-tr 5,320 

Centroid 
Channel 

219.4 

176.6 

154.1 

280.6 

55965-07 
Ll0981-26 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/17/97 9:19:38 PM 
0.02500 g 
12.00 dpm. 

ALl-31 
512 
43,200.0 Sec. 
43,201.6 sec. 

21. 32 I 
13.76 I 

Chemical Yield: 

2,826.27 + 8.8877 •Channel#. 
2,826.27 + 8.8426 •Channel#. 

C:\USER\DATA\55965-07.CHN 
C:\USER\BKG\B3197346.CHN 
C:\USER\CALIB\E3197302.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A JC S 

ROI 
Low High 

FWHM 
(keV) 

184 227 71 

163 183 18 

119 161 71 

246 289 71 

Width 
(keV) 

71 

18 

71 

71 

Gross 
Sum 

3,136 

260 

2,434 

1,199 

64.55 I 

B!CG 
Sum 

1.50 

0.00 

1.50 

Net 
CPM 

4.35 

0.36 

3.38 

10.00 l. 65 

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By: 

t.,{;0099 
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55965-07 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

280 
1'-

~ 
¾-
~ 
' 210 ' ~ '-...,._ 

~ 
'-= 

U-238 ... 
Q 

" 
·a -
J 

140 ..,._ 
(;;" 

· i --.:s-.. -
---~ . il --

70 " \) 
V\ 

' I 

2826.00 3963.50 

Acquired: 21:19:38 on 17-Dec-97 
File: C:\USER\DATA\55965-07.CHN 
Sample: L 10981-26 

U-234 

Tracer 
U-232 

5101.00 6238.50 7376.00 
Energy (keV) 

Real Time: 43201.58 s. Live Time: 43200.00 s. 
Detector: #31 AL 1-31 

Type: Uranium-Isotopic 



Maestro spectrum printed on 22-Dec-97 at 12:59:08 
>ALl-31 
>L10981-26 

0: 0 
7: 0 

14: 0 

21: @ 1 28: · 0 
35: -t' 0 
42: ~ 1 
49: 2 
56: ~ 2 

. "' 63: ":' 2 
70: ~ 2 
77: 'I 0 
84: ~ : 2 
91: - ~ 2 ,. 
98: ... ti 3 

105: l =< 2 
112:~ ~ 7 
119: 'j 5 
126:~ -B :1 12 ,. .., " 
133: ~ 'l> °3 21 
140:.., t;:'.j' v 38 
147 :'t " 1 103 
154: 14 -o -:z: 177 
161: ~ ~ 6 
168: "I: ~ ~ 6 
175: 0 14 
182: \Jr( - ..J 26 
189: r" ~ ~ ~ 18 
19 6: 1' i. H V.. 2 5 
203:t;fl--i ~? 52 
210:~~ ~ ~ 102 
217 ="'t't. ~- ~ 215 
224: ~ ..., 4 
231: ~ ~ "t; 1 
238:~ ... "1;-s 0 
245: ~ ! ~ ~ 3 
252:1:; i - ':::' 2 
259:t.:," -1- .:: 12 
266: l'f\ \,! r! 21 
273: 62 
280: 90 
287: 0 
294: 4 
301: 0 
308: 0 
315: 0 
322: 0 
329: 0 
336: 0 
343: 0 
350: 0 
357: 0 
364: 0 
371: 0 
378: 0 
385: 0 
392: 1 
399: 1 
406: 0 
413: 0 

-

0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
2 
4 
0 
3 
5 
3 

11 
24 
61 

104 
164 

6 
7 

12 
19 
18 
23 
52 

119 
212 

3 
0 
2 
1 
7 
9 

26 
53 
95 

2 
0 
0 
0 
0 
3 
0 
o · 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 

0 
0 
1 
0 
0 
2 
0 
3 
0 
1 
1 
1 
2 
0 
3 
4 
4 
7 

17 
34 
50 

136 
130 

CT 
17 
13 
19 
26 
14 
60 

132 
226 

0 
0 
2 
1 
6 

16 
37 
77 
61 

2 
3 
0 
O · 
0 
3 
0 
0 
0 
0 
0 
1 
1 
0 
1 
1 
0 
0 
0 

0 
3 
1 
0 
1 
0 
1 
0 
2 
.0 
2 
0 
1 
2 
1 
3 
4 
7 

15 
32 
62 

138 
66 

7 
13 
10 
15 

9 
26 
70 

202 
192 

2 
2 
2 
3 
7 

13 
24 
61 
49 

1 
1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 

0 
1 
1 
1 
0 
2 
0 
2 
1 
0 
0 
0 
3 
3 
5 
3 
8 

16 
14 
51 
70 

177 
24 
101 
Io 

\14 
27 
20 
36 
68 

173 
161 

0 
2 
1 
1 
7 

11 
46 
73 
25 

4 
0 
0 
0 
1 
2 
0 
0 
0 
0 
0 
1 
0 
0 
2 
0 
0 
0 
0 

0 
1 
0 
1 
0 
1 
1 
1 
0 
2 
1 
2 
4 
4 
4 
2 
3 

14 
18 
38 
94 

141 
8 
6 

14 
12 
20 
18 
37 
87 

192 
90 

2 
2 
2 
4 
5 

18 
39 
65 

6 
3 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
3 
0 
0 

0 
1 
2 
1 
0 
0 
0 
1 
3 
1 
1 
2 
0 
2 
2 
1 
5 

18 
25 
44 
90 

163 
6 

- · 11 
14 
1~ 
23 
19 
34 
92 

184 
19 

1 
3 
0 
4 
7 

14 
45 
91 

1 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 

ovL 0101 
0 
0 
0 0 



420: 0 0 0 0 0 0 0 
427: 0 0 0 0 0 0 1 
434: 0 0 0 0 0 0 1 
441: 0 0 1 0 1 0 0 
448: 2 1 1 o · 1 0 0 
455: 0 0 0 0 0 0 0 
462: 0 0 0 0 0 0 0 
469: 0 0 0 0 0 0 0 
476: 0 - 0 0 0 0 0 0 -
483: 0 0 0 0 0 0 0 
490: 0 0 0 0 0 0 0 
497: 0 0 0 0 0 2 ·o 
504: 0 1 2 1 0 0 1 
511: 0 

&~u10;2 



LAS LABORATORIES 
l 

Sample Preparation Worksheet for Uranium Analysis 

Date Prep Started : ..... 1 .... 2_-.... l ___ 'l_-__ 0_7_____ ~ £ p !=fl- I Matrix : _So_i_l _______ _ 
Workgroup Number: U-ISOTOPIC LAL-0108 56823 Pret> Due Date: 19-Dcc-97 

Lab Ctrl Sample 56823LCSI / 2: 56823-02 1 ' / LCS 12/17/97 
Method Blank 56823MBBI / 3 56823-03 MB 12/17/97 
BOM905 Ll0981-35 \ 4 56823-04 0. 5 ~ fnQ----, Y ?;O µL/ /oen•~t rJ, 4J.. I/./ Waste Management Han 10/30/97 
BOM8Y7 LI0981-39 \S 56823-05 rJ '-> -.J ~ 2, o/ >.: 'f<:7 ,-,, L/ / 01 ro ,cf/.- I'\. ;J c,q~ Waste Management Han 10/29/97 
BOM900 Ll098l-42 { 6 56823-06 (). 5" / ~ .1>7Z:.t X I I.!) ;-t,i L I / Io~ ~L o. C4-J.6 Waste Management Han 10/29/97 

BOM902 Ll0981-44 )VJ.= 56823-07 n . . 5'" ~ ~ I)~ 'f (. '4-fL- / /I)"" ""' ('). 6 <: i.~ Waste Management Han 10/29/97 

19\ 

I I 

COMMENfS: P..c,-J(j_ JOP._5'-R2.~ it c. ;eJu~-.i,) .._,{ ,~~.v'-1 Jlo'1R/•°3?-:?'f. o¥J 1P./ .f_._. J.LL ;o8--5"Y'tb-'I 
l'iuc... -I:<> /,.,., ;- L -- ·/ ~I /,,.,., .. ,.,,!.!,-,, . ✓.:J.A '/-./"J-.. /q+ ' 

Amcnmrottracer?::. = i1..-;l_ :,s 2. , i? . .,/f,/ L 
TrattfActivity ,, ,, '/ /o,St f'e,q'/J#JL 

Balance Number : l/ & tJ /0 Id:-:~ (0 

~v 
Cnt Rm Custody\Date: ~ /-:J./1-.J/q 1-

- I / 

Pipette Number : / ~ L./ ½ S''i> ( ✓ 
. . ( ) 

Sample Prep Analyst : J;;....._,,~~-~=---------
V < ) 



RADIATION RESULTS CHECJC REPORT 

Workgroup Number: U-ISOTOPIC LAL-0108 56823 

•~(, ::,:::::::: - :: v~f4' \f •it:i,Jii ?: '.)~ ::::: :t~t~ :}: 
568230UP1 -. U-233/4 9.21931 0.94334 0.177631 pCf/g 

56823LCS1 U-233/4 10.4256 o.n8985 0.0608218 pei/g 

56823MBB1 U-233/4 0.133292 0.0659412 0.0555089 pCl/g 

L10981·35 U-233/4 8.99982 0.702937 0.0789512 pCi/g 

L10981-39 U-233/4 24.2862 1.79003 0.220249 pCi/g 

L10981·42 U-233/4 180.851 12.0129 0.633039 pCi/g 

L10981·44 U-233/4 257.197 17.0696 1.16127 pCi/g 

568230UP1 U·235 0.595453 0.211706 0.0876211 pCf/g 

56823LCS1 U-235 0.584761 0.124302 0.0300019 pCl/g 

568~881 U-235 -0.0016944 0.0163824 0.0411118 pCl/g 

L 10981 ·35 U·235 0.457393 0.124123 0.0389448 pCl/g 

· L10981-39 U·235 1.22952 0.300762 0.0497315 pCl/g 

L10981·42 U-235 11.3786 2.0667 0.417763 pCl/g 

L10981·44 u-235 13.6008 2.6653 0.344469 pCl/g 

568230UP1 U-238 8.80925 0.916128 0.160678 pCi/g 

56823LCS1 U-238 11.5564 0.787819 0.0351827 pCi/g 

568~881 U-238 0.0649518 0.0424953 0.0314988 pCf/g 

L 10981·35 U·238 8.64368 0.682636 0.0624782 pCi/g 

L 10981-39 U-238 23.2019 1.n759 0.120842 pei111 

L 10981-42 U-238 182.761 12.11 0.489903 pCi/g 

L 10981 ·44 U-238 246.054 16.4808 0.771031 pCi/g 

(Ji; 0104 



Batch Number : I 0856823 

LAS LABORATORIES 
Count Data Sheet fo~ Uranium By SOP 0108 

56823DUP1 56823-01 •· F DUPl ALl-01 12/22/97 23 :08 WAL 0.2018 12.00 1437 39 72 494 12 32 471 9 
56823LCSI 56823-02 2 LCSl ALl-02 12/22/97 23 :09 WAL 0.5000 12.00 1698 56 73 1620 12 91 l 1791 2 
56823MBBI 56823-03 ••. 3 MBBl ALI-OJ 12/22/97 23 :10 WAL 0.5000 12.00 1618 55 55 23 8 1 3 10 I 
Ll0981 -35 56823-04 4 SMPl ALl-04 12/22/97 23 :10 WAL 0.4214 12.00 1547 39 73 1079 12 55 I 1034 6 
Ll0981-39 56823-05 ) S ALl-05 12/22/97 23 :11 WAL 0.2093 12.00 1429 52 55 1333 23 67 0 1266 4 
Ll0981-42 56823-06 / 6 ALl-07 12/22/97 23 :12 WAL 0.0520 12.00 ll71 35 70 2014 5 127 I 2034 2 
Ll0981-44 56823-07 / 7 ALl-08 l 2/22/97 23 : 13 WAL 0.0320 12.00 1336 17 53 2028 II 107 0 1937 3 

J 4, 

"'16'• 

19 . 
20\ 

' .21:: 
I I 22 · 

23 

Comments: Batch 108 56823 is a reprcpp of samples Ll098l-35, 39, 42, & 44 from batch 108 55964 due to low chemical recoveries. WAL 12/24/97 

ROis acceptable <..Y-: 
Date: Cha:k<dby:r- V96291 



LAS LABO RA TORIES 
J 

Calculation Sheet for U-233/4 By SOP 0108 

DUPI 0.2325 36000 86400 0.849 9.219 0.943 0.127 0.178 
56823LCS I 56823-02 LCSI 0.258 36000 86400 0.902 10.426 0.729 0.043 0.061 
56823MBB I 56823-03 MBBI 0.2367 36000 86400 0.936 0.133 0.066 0.037 0.056 
Ll0981-35 56823-04 SMPl 0.2473 36000 86400 0.860 9.000 0.703 0.056 0.079 
Ll0981-39 56823-05 1.315 0.2429 36000 86400 0.805 24.286 1.790 0.171 0.220 
Ll0981-42 56823-06 0.2087 36000 86400 0.770 
Ll0981-44 56823-07 0.2508 36000 86400 0.736 

' a I 

Comments: 56823LCSI U-234 LCS Recovery= 10.426/10.940 = 95.3 %. 
Ll0981-35, 56823DUP1 RPO= 2.4 %, RER = 0.13 

MBB = 0.133 pCi/g => less than RDL(HAMDC). 

Calculated by: __ g_/_. ______ _ 

180.851 12.013 0.389 0.633 
257.197 17.070 0.817 1.161 

Ll0981-44 U-234 MDA above RDL. Sample activity well 
above MDA. Sample volume reduced due to elevated sample 
activity. The MBB for U-234 and U-238 above MDA but below 
RDL. Remaining QC within liinits. Report data. 

Checked by: __ r~----

M 

V96291 



Batch Number : I 0856823 

- ~ - ---- --- ----------------

LAS LABO RA TORIES 
Calculation sheet for U-238 By SOP 0108 

- -- - - -

/ ~==~===~=~· =====,,,.,------------~======~==~ 

!1LA$Wf£~ cfil~~!EI 1111111,:• l llli,iiH;ii.B illllil I 
56823DUPI 56823--01 DUPI 0.2325 36000 86400 0.849 8.809 0.803 0.916 0.110 0.161 
56823LCSI 56823--02 LCSI 0.258 36000 86400 0.902 
56823MBBI 56823--03 MBBI 0.2367 36000 86400 0.936 
Ll0981-35 56823--04 SMPI 0.2473 36000 86400 0.860 
L10981-39 56823--05 0.2429 36000 86400 0.805 
Ll0981-42 56823--06 0.'2087 36000 86400 0.770 
Ll0981-44 56823--07 0.2508 36000 86400 0.736 

I 
• I 

Comments: 56823LCS1 U-238 LCS Recovery= 11.556/10.900 = 106.0 %. 
Ll098I-35, 56823DUPI RPO= 1.9 %, RER = 0.10 

MBB = 0.065 pCi/g => less than RDL(HAMDC). 

Calculated by: _..,.{dd,....,,,,-,.._· _______ _ 

11 .556 0.536 0.788 0.018 0 .035 
0.065 0.042 0.042 0.013 0.031 
8.644 0.528 0.683 0.040 0.062 

23.202 1.280 1.728 0.071 0.121 
182.761 7.947 12.110 0.246 0.490 
246.054 10.966 16.481 0.427 0.771 

Ll0981-44 U-234 MDA above RDL. Sample activity well 
above MDA. Sample volume reduced due to elevated sample 
activity. The MBB for U-234 and U-238 above MDA but below 

RDL. Remaining QC within limits. Report data. 

Checked by: _--+-c;r------- V96291 



AlphaVieion A36-BI Ver 1.20 12/23/97 9:08:50 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: -Method Type: 
Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

56823-01 
56823DUP1 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/22/97 11:08:36 PM 
0.20180 g 
12.00 dpm. 

ALl-.01 
512 
36,000.0 sec. 
36,001.2 Sec. 

23.25 I 
19.73 I 

Chemica.l Yield: 

2,880.95 + 9.0295 *Channel#. 
2,880.95 + 9.0146 *Channel#. 

C:\USER\DATA\56823-01.CHN 
C:\USER\BKG\B0197353.CHN 
C:\USER\CALIB\E0197295.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI FWHM 
(keV) 

Width 
(keV) 

Grose 
Sum Channel Low High 

U-234 4,776 209.9 175 218 54 54 494 

U-235 4,396 167.8 154 174 54 54 32 

U-238 4,196 145.6 111 153 54 54 471 

U-232-tr 5,320 270.2 235 278 72 72 1,437 

84.87 I 

BKG 
Sum 

5.00 

0.42 

3.75 

Net 
CPM 

0.81 

0.05 

0.78 

16.25 2.37 

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked. By: 

t,L0109 



u, ... 

56823-01 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

160~--~---~----r---- -,------.------r------,---- - -, 

120 

Tr cer 
U-232 

C 80 ::, 
0 

(.) 

U-234 

U-238 

40 

' I 

2880.00 4035.75 

Acquired: 23:08:36 on 22-Dec-97 
File: C:\USER\DATA\56823-01.CHN 
Sample: 56823DUP1 

5191.50 6347.25 7503.00 
Energy (keV) 

Real Time: 36001.22 s. Live Time: 36000.00 s. 
Detector: #1 AL 1-01 

Type: Uranium-Isotopic 

-~ 
.:=, 



AlphaVision A36-BI Ver 1. 20 12/23/97 9:09:35 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -
Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

Nuclide 

U-234 

U-235 

U-238 

Energy 
(keV) 

4,776 

4,396 

4,196 

U-232-tr 5,320 

Centroid 
Channel 

198.5 

157.l 

135.2 

257.9 

56823-02 
56823LCS1 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/22/97 11:09:28 PM 
0.50000 g 
12.00 dpm. 

ALl-02 
512 
36,000.0 Sec. 
36,001.2 Sec. 

25.80 \ 
23.26 \ 

Chemical Yield: 

2,956.97 + 9.1624 *Channel#. 
2,956.97 + 9.1274 *Channel#. 

C:\USER\DATA\56823-02.CHN 
C:\USER\BKG\B0297353.CHN 
C:\USER\CALIB\E0297295.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

ROI 
Low High 

FWHM 
(keV) 

164 207 55 

143 163 73 

100 142 92 

223 266 73 

Width 
(keV) 

55 

73 

92 

73 

Gross 
Sum 

1,620 

91 

1,791 

1,698 

90.15 \ 

BKG 
Sum 

5.00 

0.42 

0.83 

Net 
CPM 

2.69 

0.15 

2.98 

23.33 2.79 

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time . 

Analyzed By: Checked By: 

(It.; 0111 



U) -

56823-02 AlphaVision Relattve Region-Of-Interest (Slope Recalibration) 

200-------~---~---~---~--~---~---~ 

U-238 

150 

U-234 
Tracer 
U-232 

C 100 ::, 
0 

(.) 

50 

2956.00 4128.75 

Acquired: 23:09:28 on 22-Dec-97 
File: C:\USER\DATA\56823-02.CHN 
Sample: 56823LCS1 

5301.50 6474.25 7647.00 
Energy (keV) 

Real Time: 36001.24 s. Live Time: 36000.00 s. 
Detector: #2 AL 1-02 

Type: Uranium-Isotopic 



Alpha Vision A36-BI Ver 1. 20 12/23/97 9:10:07 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -
Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

56823-03 
56823MBB1 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/22/97 11:10:01 PM 
0.50000 g 
12.00 dpm. 

ALl-03 
512 
36,000.0 Sec. 
36,001.2 Sec. 

23.67 \ 
22.15 \ 

Chemical Yield: 

2,853.31 + 9.2419 *Channel#. 
2,853.31 + 9.2467 *Channel#. 

C:\USER\DATA\56823-03.CHN 
C:\USER\BKG\80397353.CHN 
C:\USER\CALIB\E0397295.CHN 
C:\USER\ALPHA\ALPHAVIS.AI,.B 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI FWHM 
(keV) 

Width 
(keV) 

Gross 
Sum Channel Low High 

U-234 4,776 208.0 173 216 55 55 23 

U-235 4,396 166.9 153 172 18 18 1 

93.59 \ 

BKG 
Sum 

3.33 

1.25 

Net 
CPM 

0.03 

-0.00 

. --------------------------------------------------------------------------------
U-238 4,196 145.3 110 152 18 18 10 0.42 0.02 

u-232..:tr 5,320 266.9 232 275 55 55 1,618 22.92 2.66 

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By: 

(;(, 011.J 



(/) -

56823-03 . AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

220~--~-----r-----r----~---.--------,------r-- ----, 

165 

Tracer 
U-232 

C 110 ::J 
0 

(_) 

55 

I . 

2853.00 4035.75 

Acquired: 23:10:01 on 22-Dec-97 
File: C:\USER\DATA\56823-03.CHN 
Sample: 56823MBB 1 

5218.50 6401.25 7584.00 
Energy (keV) 

Real Time: 36001.22 s. Live Time: 36000.00 s. 
Detector: #3 AL 1-03 

Type: Uranium-Isotopic 



Alpha.Vision A36-BI Ver 1. 20 12/23/97 9:10:58 AM 

Southern Petroleum Laborato·ries-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -
Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

56823-04 
Ll0981-35 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/22/97 11:10:51 PM 
0.42140 g 
12.00 dpm. 

ALl-04 
512 
36,000.0 Sec. 
36,001.2 Sec. 

24.73 \ 
21.26 \ 

Chemical Yield: 

2,828.00 + 9.0888 *Channel#. 
2,828.00 + 9.0715 *Channel#. 

C:\USER\DATA\56823-04.CHN 
C:\USER\BKG\B0497353.CHN 
C:\USER\CALIB\E0497296.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI FWHM 
(keV) 

Width 
(keV) 

Gross 
Sum Channel Low High 

U-234 4,776 214.3 179 222 73 73 1,079 

U-235 4,396 172.5 159 178 55 55 55 

U-238 4,196 150.5 116 158 55 55 1,034 

U-232-tr 5,320 274.2 239 282 73 73 1,547 

85.97 \ 

BKG 
Sum 

5.00 

0.42 

2.50 

Net 
CPM 

1.79 

0.09 

1~72 

16.25 2.55 

---------------------------------------------------------------------. ----------

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: 

{Ji,0115 



(/) -

56823-04 AlphaVision Relative Region-Of-Interest (Slope Recalibration) f:) 

~ 
~ 
:~ 
.:.::, 

160~---~---~---~---~---~---~---~---~ -~ 

120 

U-238 

U-234 

Tracer 
U-232 

C 80 
:J 
0 u 

40 

I . 

2828.00 3991.25 

Acquired: 23:10:51 on 22-Dec-97 
File: C:\USER\DATA\56823-04.CHN 
Sample: L 10981-35 

5154.50 6317.75 7481.00 
Energy (keV) 

Real Time: 36001.24 s. Live Time: 36000.00 s. 
Detector: #4 AL 1-04 

Type: Uranium-Isotopic 



Alpha Vision A36-BI Ver 1.20 12/23/97 9:11:49 AM 

Southern Petroleum Laboratories-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -
Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Time: 
Real Time: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
Library File: 

56823-05 
Ll0981-39 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/22/97 11:11:41 PM 
0.20930 g 
12.00 dpm. 

ALl-05 
512 
36,000.0 Sec. 
3 6, 00 l. 2 Sec. 

24.29 \ 
19.55 \ 

Chemical Yield: 

2,853.01 + 9.2205 *Channel#. 
2,853.01 + 9.1659 *Channel#. 

C:\USER\DATA\56823-05.CHN 
C:\USER\BKG\B0597353.CHN 
C:\USER\CALIB\E0597296.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI FWHM 
(keV) 

Width 
(keV) 

Gross 
Sum Channel Low High 

U-234 4,776 208.5 174 217 55 55 1,333 

U-235 4,396 167.3 · 153 173 18 18 67 

U-238 4,196 145.7 111 152 55 55 1,266 

U-232-tr 5,320 267.6. 233 276 55 55 1,429 

80.47 \ 

BKG 
Sum 

9.58 

0.00 

1. 67 

Net 
CPM 

2.21 

0.11 

2.11 

21.67 2.35 

Note: Background count times are for 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count time. 

Analyzed By: Checked By:~_.,....,...___,""----------

~ (Ji;U117 



en -

56823-05 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

160~--~---~---~--~---~---~---~--~ 

120 
U-238 U-234 

Tracer 
U-232 

C 80 
::::J 
0 u 

40 

2853.00 4033.00 

Acquired: 23: 11 :41 on 22-Dec-97 
File: C:\USER\DATA\56823-05.CHN 
Sample: L 10981-39 

5213.00 6393.00 7573.00 
Energy (keV) 

Real Time: 36001.22 s. Live Time: 36000.00 s. 
Detector: #5 AL 1-05 

Type: Uranium-Isotopic 



(/) ..... 
C 
:::J 
0 

(.) 

· 56823-06 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

220 .----~-----.-----.....----~-- -~---~---,----~ 

U-238 

165 

110 

55 

2827.00 3953.50 

Acquired: 23: 12:44 on 22-Dec-97 
File: C:\USER\DATA\56823-06.CHN 
Sample: L 10981-42 

U-234 

Tracer 
U-232 

5080.00 6206.50 7333.00 
Energy (keV) 

Real Time: 36001.22 s. Live Time: 36000.00 s. 
Detector: #7 AL 1-07 

Type: Uranium-Isotopic 



AlphaVi • ion A36-BI Ver 1.20 12/23/97 9113140 AM 

Southern Petroleum Laborator ies-LAS 576A (ALl) 

LAS Child ID: 
LAS Parent ID: 
Method Type: -
Analysis Type: 
Acquisition Date: 
Aliquot Volume: 
Tracer Amount: 

Detector: 
Number of Channels: 
Live Ti.me: 
Real Ti.me: 

Detector Efficiency: 
Total Efficiency: 

Adj. Calibration (keV): 
Init. Calibration (keV): 

Spectrum File: 
Background File: 
Calibration File: 
L'ibrary File: 

56823-07 
Ll0981-44 
Uranium-Isotopic 
Relative Region-Of-Interest 
12/22/97 11:13:31 PM 
0.03200 g 
12.00 dpm. 

ALl-08 
512 
36,000.0 Sec. 
36,001.2 Sec. 

25.08 \ 
18.46 \ 

Chemical Yield: 

2,856.23 + 8.8984 *Channel#. 
2,856 . 23 + 8.8701 *Channel# . 

C:\USER\DATA\56823-07.CHN 
C:\USER\BKG\B0897353.CHN 
C:\USER\CALIB\E0897296.CHN 
C:\USER\ALPHA\ALPHAVIS.ALB 

P E A K S 

Energy 
Nuclide (keV) 

Centroid ROI FWHM 
(keV) 

Width 
(keV) 

Gross 
Sum Channel Low High 

U-234 4,776 215.7 181 224 53 53 2,028 

U-235 4,396 173.0 159 180 71 71 107 

U-238 4,196 150.6 116 158 53 53 1,937 

U-232-tr 5,320 276.9 242 285 53 53 1,336 

73.59 \ 

BKG 
Sum 

4.58 

0.00 

1.25 

7.08 

Net 
CPM 

3.37 

0.18 

3.23 

2.21 

-------------------- ·-----------------------------------------------------------

Note: Background count ti.mes are fo~ 86,400 seconds (24 Hours). BKG Sum above 
is the background counts achieved in 24 hours normalized to the sample count ti.me. 

Analyzed By: Checked By: 

(JL0121 
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56823-07 AlphaVision Relative Region-Of-Interest (Slope Recalibration) 

220,---------...---~----,----~---~------,-----,-----, 

U-238 

165 

U-234 

Tracer 
U-232 

C 110 ::J 
0 

(.) 

55 

2856.00 3994.75 

Acquired: 23:13:31 on 22-Dec-97 
File: C:\USER\DATA\56823-07.CHN 
Sample: L 10981-44 

5133.50 6272.25 7 411. 00 
Energy (keV) 

Real Time: 36001.24 s. Live Time: 36000.00 s. 
Detector: #8 AL 1-08 

Type: Uranium-Isotopic 
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LAS 
1 
! • . . t· , ~ .l.)_.r~ iP 1~-t1}rr!~1r , Y<n~tr1P-rtnook: ~ ~u~G 1100M 

A Lr· .. ,, - ., ·-REVIEWED ave.~ · r· · • · LooeooK, INSTRUMENT ID 

START START START ~''.·· ·· LAL ,: '. : on,, COUNT BATCH GEOM 

ANST DATE TIME CHILD ID ID POS/ LENGTH ID PARAM 

~ ~ l}..Jf •'i "1- IR~ r ,;,; ~ LJJ - o/ I<"~• .. ,.y Du~/ I 1-..., ~-- loR.<••'I~ L4 o.; ~.A 
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.. 6"'1 .l1 g 
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-,~ ~ '" -,J IL' '"' -111 ,, 11 
-,~ ~~ 18 
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·o .?N J,o 
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-,, 

"'' 
_,~ 

-ao -f1. ""' V j I - 1.1 ,n 1,/ 

r-JJ ,, 
'- l ', --ii ,i, ip/ .15 ' 

,, ', 
~✓- 11-1,-t1- l'f :oo 5,1i1. 01 ~'-•~'i rmi, l .,.,.-~ '""r,,~~ uPlrfl 
--, 

I - o;l i ,, u 
, o\ •~•;II 'l 

\I/ - /11,/ ,,. N.'SI " (JI'_ ,v 1 I '" ·as LlloJ.I.D-1 ; ,1, ,i,. 'V' 

LAS-96-LOG-1000 PAGU 0000~0 
----

SAVE 
FILELMLANE ANST COMMENTS 

IA- • .- ... • . .H AVA S'fC/.t.ll-6/ 
I ss,u- 02 

1 -o; 

-•'t 
--r 
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INSTRUMENT ID 

START START START 
ANST DATE TIME 

/4.//! 1.a-n..q1 ~1:20 
-

I . 

,~ 
/JI \J 'I/ 
w /~-IA• 'f 1- l'-1:1./~ 

~ti .i. 11-:ol 

: ~ -; .-
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, . · . 
REVIEWED BY I 

.:·· : LAL . : :· on,/ 
CHILD ID ., POS/ 
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-03 MIAI 3 
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-61- .,q 0 
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CONTINUING CALIBRATION VERIFICATION 
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- --- . ------ -- --- - -- - ·- --

ALPHA SPEC 576A 

Calibration Verification Check 

- Am-241 

l !fll lillfll\11 ll•I ia 
UM~ 12111191 3623 289.8 286.5 291.5 
i iWl@.\ 12111 /97 3842 278.4 274.6 279.6 
3M~ 12111 /97 3724 285. 7 282.2 287.2 
lMR 12111197 3741 293.9 290.5 295.5 
mt · 12111191 3588 281.9 284.1 289.1 
&tr::··· 12/11 /97 3828 283.0 280.0 285.0 
t lJJ.~ · 12111 /97 2874 303.5 300.0 305.0 
IWC' 12111 /97 2639 297 .2 294.0 299.0 
9f '. 12/11/97 3380 286.4 282.5 287.5 
:nit ·· 12111191 3109 288.0 284.5 289.5 
@u-., 12111191 3152 283.5 280.3 285.3 
l\2W~ 12111197 4123 289.3 286.0 291.0 
,3}HWJ 12111 /97 2614 292. 1 288.9 293.9 
:3.tffu.'$. 12/11 /97 2880 289.9 286.6 291.6 
)st.a 12/11 /97 3071 288.2 285.3 290.3 
'l \r.·... 12/11/97 3885 287.9 284.6 289.6 
ijf'f.{t~ 12/11 /97 3711 294.0 290.8 295.8 
raw~ 12111191 3512 289.9 286.0 291.8 

II·········:·· . 12/11 /97 3149 291.4 288.2 293.2 
IL ... ~.· 12/11/97 3108 290.8 287.7 292.7 
t t iMf'- 12111 /97 3928 286.6 283. 7 288. 7 
!Z#NW 12111 /97 3545 289.2 286.1 291.1. 
tat• 12,11191 3319 281.0 284.o 289.o 
~•wrnw 12111191 . 2509 291.3 288.1 293.1 
t6fa(i~ij 12/11 /97 3441 288. 7 285.5 290.5 
~B.Mt~ 12111 /97 3667 288.4 285.2 290.2 
tt:tfaAi · 12111 /97 3399 285.4 282.0 287 .o 
?SM&% 12111197 3874 288.9 286.o 291.0 

. !9.:ifai 12/11 /97 2414 285.3 282.1 287 .1 
lQ::;.t,:;·:;; 12/11/97 2416 289.2 286.2 291.2 
l!ibii} 12111197 2601 301.1 298.3. 303.3 
12l l=f% 12111197 2437 299.8 296.7 301.7 

Jotes : Centroid limits are calibrated centroid channel ± 1 /3 expected FWHM ( ± 2.5 channels). 
OUT indicates the centroid is outside ± 2.5 channel limit. 

active Action : 

<\nlst: Q£ Date: lit -, I - '.i r ut;012t,fl 

AL 1 CALSM.XLS 



BACKGROUND DETERMINATION 
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ALPHA SPEC SYSTEM 1 (576A) BACKGROUND SUMMARY 
Most recent uploaded background values 

- Co.unts/24 hours 
DET U-234 U-235 U-238 FILENAME DATE 

1 9 3 4 80197346 12/12/97 
2 4 2 2 80297346 12/12/97 
3 8 2 2 80397346 12/12/97 
4 7 1 6 80497346 12/12/97 
5 11 2 4 80597346 12/12/97 
6 5 1 5 80697346 12/12/97 
7 7 3 4 80797346 12/12/97 
8 7 3 3 80897346 12/12/97 
9 14 8 5 80997346 12/12/97 
10 10 3 3 81097346 12/12/97 
11 15 0 6 81197346 12/12/97 
12 12 3 9 81297346 12/12/97 
13 14 5 2 81397346 12/12/97 
14 14 6 4 81497346 12/12/97 
15 18 3 6 81597346 12/12/97 
16 9 3 7 81697346 12/12/97 
17 7 2 12 81797346 12/12/97 
18 10 6 4 81897346 12/12/97 
19 9 8 7 81997346 12/12/97 
20 10 2 5 82097346 12/12/97 
21 9 4 5 82197346 12/12/97 
22 15 1 8 82297346 12/12/97 
23 12 7 5 82397346 12/12/97 
24 10 4 5 82497346 12/12/97 
25 13 5 8 82597346 12/12/97 
26 11 3 6 82697346 12/12/97 
27 9 2 1 82797346 12/12/97 
28 3 2 2 B2897346 12/12/97 
29 6 3 1 82997346 12/12/97 
30 3 2 2 83097346 12/12/97 
31 3 0 3 83197346 12/12/97 
32 8 0 2 83297346 12/12/97 

• Indicates background counts above warning limit of 20 counts/24 hour period for nuclide. 

tJL0132A 
AL 18KGSM.XLS 



ALPHA SPEC SYSTEM 1 (576A) BACKGROUND SUMMARY 
Most recent uploaded background values 

Counts/24 hours -DET U-234 U-235 U-238 FILENAME DATE 

1 12 1 9 B0197353 12/19/97 

2 12 1 2 B0297353 12/19/97 
3 8 3 1 B0397353 12/19/97 

4 12 1 6 B0497353 12/19/97 
• 5 • 23 • 0 4 B0597353 12/19/97 

6 8 1 4 B0697353 12/19/97 
7 5 1 2 B0797353 12/19/97 
8 11 0 3 B0897353 12/19/97 
9 14 6 12 B0997353 12/19/97 
10 14 2 3 B1097353 12/19/97 
11 13 3 9 B1197353 12/19/97 
12 18 3 7 B1297353 12/19/97 
13 5 3 1 B1397353 12/19/97 
14 14 3 9 B1497353 12/19/97 
15 14 1 3 B1597353 12/19/97 
16 12 3 4 B1697353 12/19/97 
17 6 1 6 B1797353 12/19/97 
18 11 2 3 B1897353 12/19/97 
19 9 3 7 B1997353 12/19/97 
20 11 1 4 B2097353 12/19/97 
21 11 0 2 . B2197353 12/19/97 
22 13 0 7 B2297353 12/19/97 
23 7 5 8 B2397353 12/19/97 
24 7 1 1 B2497353 12/19/97 
25 10 0 4 B2597353 12/19/97 
26 18 5 8 B2697353 12/19/97 
27 15 5 5 B2797353 12/19/97 
28 8 2 2 82897353 12/19/97 
29 9 5 5 B2997353 12/19/97 
30 13 4 5 B3097353 12/19/97 
31 4 0 0 B3197353 12/19/97 
32 4 1 3 B3297353 12/19/97 

• Indicates background counts above warning limit of 20 counts/24 hour period for nuclide. 

D€ic:<.te.l" 5 U·').";J./ ~.u..;:'.•J/o'vi.J 1) JJ;t/ lo"<.J t!;1"t.(i4 f., 1'-f~~f-

~1 /o,._, el"' I{ t)L ) , De./ c::do,, (°'4., b~ ~ I ./ 0 I, • 
~ -f,,&r- ~/.)fJ. 

AL 1 BKGSM.XLS UL:0133 



INITIAL CALIBRATION 



LAS~ -
•tlmionofSPI. 

Laboratory Analytie11/ Service• 
INTERDEPARTMENTAL COMMUNICATION 

TO DEPT./ 
ORGN. 

BLDG./ Bldg 9 
ZONE . 

DATE 10/31 /97 

PLANT/ 
FAC. 

FROM 

Document Control 

ca/ /chloesslin DEPT./ 5014 
ORGN. 

BLDG./ LAS 
ZONE 

PLANT/ EXT.242 
FAC. 

SUBJECT Alpha Spectroscopy System 1 (576A) Calibration 

Attached is calibration data for detectors 1-32 of the Alpha Spec System 1 (ALl). Th.is calibration was 
performed during October 1997 using AlphaVision software. Included in this package are: 

1) Summary of the new energy and efficiency calibration for detectors 1-32. Th.is summary is taken 
from LAL-91-LOG-0175-47 to -48. 

2) Supporting documentation for the liquid standards and sources used, including copies of notebook 
pages substantiating standard dilutions and source certificates. 

3) Summary, an IDC dated 3/23/93, of the preparation of in-house standard AC5500. 

4) Summary, from LAL-92-LOG-0402, of the cross calibration of AC5500 to a NIST traceable 
standard (R-368) provided by Isotope Products, Inc. Included is a copy of the certificate for R-368. 

5) Summary of 12-96 verification of AC5500 with R-368_, taken from LAL-92-LOG-0402-42. 

6 Software calibration report and standard spectrum for each detector. 

cc: Andrea Tippett (report production) 

(Ji; 0134A' 
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sn. 
CER11FlCATE OF CAT,IBRATION 
ALPHA STANDARD SOLUTION 

Radionuclide 

Half Life: 

Am-241 

~432.7 ± 0.5 yean 

7241 

Customer: LOCKHEED ENGINEERING & SCIENCES Co. 

P.O.No.: 06LAB1245 

CataJog No. : Reference Date: Novi:mber 1 1991 12:00 PST. 

Source No.: 388·100-1 Contained Radioactivity: 0 .997 µCi. 

DeacripCm of Sobdica 
L Mass of solutiao; 

b. Chemical form: 

c. Carrier caw:ot: · 
d. Density: 

Radioimpuritiea 

Redioecti~ 0-nghtcn 

Method of CaliJn:tioa 

5.0007 

AmClJ in 0.5N HCl 

Nooe added 

1.oon 

None detected 

0. 1994 

Weighed aliquots of the solutioo were. assayed using a liquid scintillation counter. 

UDCCi taiuty of Mewucm::ot 
L System.atic uncertainty in~ calibra.tioa.: 
b. Random uncertain.ty in assay: 

c. Random uncertainty in weighing(s): 

d. Total uncertainty at the 99 % confidence level: 

NIST T...,..,..lity 

±2.0% 
±0,7% 

±0,0% 

±2.7% 

Thia calibrati.011 is implicitly traceable to the Natiooa.l Institute of Standards and Technology. 

Notca 
1. Nuclear data were ti.km from "Table of Isotopes", Seventh Edition, edited by Virginia S. Shirley. 

,nma. 

2. IPL participates in an NIST measurement assurance program to establish and maintain implicit 
traceability for a number of nuclides, based on the blind assay(and later NIST certification) of Standard 
Rcfermce Materials. (As in NRC Regul&tory Guide 4.15) 

ISOTOPB PRODUCTS U80RATORIF.S 
1800 No. x:c,.._ Stred.. 
Bmbmk. Calibnia 91504 
818 843 • 7(XX) 

(Jt.;0137 
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ISOTOPE VOLUME DILUTION RECORD 

• Isotope: Am -2 ¥} Vendor: .Ip L Reference Date: /(-(-4 ( I 2: 00 f'> -r 
. -

Total Activity: o.9'!}-C.i. Vendor ID: J!t'-1° 0 -1 Receive Date: to- 3o -(~q I 
Total wt .(g) J . 0 0 O 7 NIST traceabl Y Cert II ;•·rn.pf.J.;_t4Jfh.~~Yi 'f}2·] • ±. D. £, P 

/,, 'f. tf 2 b 7 x 1° \ipr-//._~ ().,' .r,/J _ 
Activity UNITS/g tJ . I 99~BG'ff .... converted to dpm/g,____ ™ceiver's Name ym7 f I u!JJ..f{_s 

------··---· ·------------------..... --· -------·-· ----···· ---------.... --- -- . --- -- ---....... --·-··------------

PRIMARY DILUTION: Prepared by volume 

Date: S-b-92- Preparer's Name. f}e 7-latf/w,Jlf'n-, 
a: Decay corrected activity : ¥. lf-2~ 7 X /OS dpm/g 1• if< 100yr decay correct to preparation date) 

b: Wt. of Volumetric: -J&.a......31-·_,,_5'::....:6:::__1'1 ~6_5 __ g Balance wt check done (~ 

c: Wt. Volumetric + source: __ 6_J_. _lf_'t_o_L __ g D_iluent: a . 5: ti t+ C I -
d: Wt. of source transfered (c·b): 4. 9 23 ] g e: Wt. of diluent + source: (IJ C • 4-f g 

• 
f: Vol. of diluent + source: ( CJ O ml g: Activity of dilution (a•d/e): tJ/!'r- dpm/g 

. I 4 trt/y , 
rJ(A g/ml i: Activity by volume (g•h): 2. /Joo· 2--b k t 

/J I -2 2.1,.. - 6 0 - / '177 'f. J-1 pC.j j- 'o/ ,'!!co pC .. £ 

Dilution Log Book ID:_...!.,l_;,,_,,_________ 0 1f(o f C fx. 

h: Density (elf): 

---·-··································· . ············································-·---···-

Workin 
' 

Date : , -~" rz.,.. Preparer's Name._...iJ,..JL_;:._...i..:,i,.' ~=-:U)L{ (y'\ L ) -I . . (r. ! IO pc. ,,.,..f 
A: Decay corrected activity: 1£ O O ~~,f < 1 00yr decay corr ct to preparation date) 

B: Wt. of Volumetric: ,J (A g Balance wt check done (,Yj 
C: Wt. Volumetric + source: tJ /ft g Diluent: 0, I N HN c/ .1 

D: Wt. of source transfered: N /A- g E: Wt. of diluent + source : N /fr g 

F: Vol. of source transferred: I ml G: Vol. of di luent + source: 1-')c, ml 

H: Activity of dilution (A •F/El: fl /4 dpm/g I: Density (E/G): N / /t: g/ml 

I, Act;v;ty by volum~IWIJ or ,;.DIEi: Jo ~t;:;:~:;1 
o;1u,;on Log Book ID: 1 / -2 2 'C - Cl '{o C. I rv,)l, 
Rev;ewed bv: ~-- Date,'f/zh5 f 

(ji,0138 



. ., fCCO?Y CF i .-:: C~?.TIFICATE 
. , .", ; 3ciNG MAJL.£0 TO YOU UNDER 

::icP/..RATE COVER. 

National institute of §tanbarhg &: 'QrfdµtoloJJ1! 

- Qtertif icate 
Standard Reference Material 432.0 

Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Solution composition 

Nominal mass 

Radioactivity concentration 

Reference time 

Overall uncertainty 

Alpha-particle-emitting impurities 
(Activities at reference time) 

Half life 

Measuring instrument 

Curium-244 

SRM 4320 

Liquid in 5-mL flame-sealed glass ampoule 

Curium-244 in 1-molar nitric acid-

5.2 grams 

57.4 Bq g·l 

1200 EST Aprill, 1989 

0. 87 percent 0 >• 

243 cm: 0. 004 Bq/g ± SOX (Z) 

18 .10 ± 0. 02 years <3> 

4~a liquid-scintillation counter 

This standard reference material was prepared in the Center for Radiation Research ., 
Ionizing Radiation Division, Radioactivity Group, Dale D. Hoppes, Group Leader. 

Gaithersburg, MD 20899 
March , 1989 

Stanley D. Rasberry, Chief 
Office of Standard Reference Materials 

•Notes on back 

(ji_;(J139 
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ISOTOPE WEIGHT DILUTION RECORD 

Isotope: C l"I'\ l ~ ~ Vendor: NI ::, T Reference Date: '-' - f - 8~ 

Total Actjvity: - Vendor ID: S RM ~ ;,1.P Receive o~:0\ ~ , it t ~ 
Total wt.(g) ,_ 5-~ NIST traceabl~ Cert. 1 5'<m 432.0t½ ,~·I r · b :2., / • 

Activity UNITS/g 5 1, 4 ~/~ ····converted to dpm/g _)~ ~ ~ • Receiver's Name: _ 3J "'7 ff1, 
··-·------·--····--·--··--··--· :r . g 7 ,_. ~ •. 1:· ·:r·········----. ................................... .l.;). 

_,.., • 1,•s,S' (J.t4'i) ~ 
Ocd c.. .. ~ •• e. -;r.r 1 . ~ 't ~ 

PRIMARY PILUTJON; 

Date: 2{.,,_)/1 ~ Preparer's Name. ltj .i~/# 
a: Decay corrected activity: ~~~ft ~d 

~ 3~•H c.~~1)-:,) ·/iii.'9. D 
dpm/g ( • if < 1 OOyr decay correct to prep. date)~ 1 

J.J~31q .3 
b: Wt. of Volumetric: ------'-,/.:..:/It ____ 0 . . n 

·5~ 

c: Wt. Volumetric + source:_--:N;..,r...a;A; _____ g / / rt'\ HA) D} 

S. I 3 g ;i_ g Diluent: i fl1 H ~ 0 :z, . d: Wt of source transfered (c·b): 

e: Total wt.@ 100 ml mark :. _ __,_/--'1_1_._~~3, ___ g 
_,. -:t ,<;J1'h 

/ '.:> 5 , 5 J dpm/g f: Activity of dilution (a• d/e·bl: 

g: Density (g/ml) = (e·b/100 ml): _____ J __ ._1 _l._~_3 __ _ 

h: Activity by volume = (t+g) I 5 ~. '1 l,, 
.. c-1'1. 
... · • dpm/ml 

. . 11-
Dilution Log Book ID: J-...AL - 351 - 5 1-1 < 

U.S. Department of Conrneree 
NallonaJ lnlUMe of Standards 

andTec:hlObgy 
244cm ---""'!!_._ Aldloaollwllr Slandartl 

Amou111.__ _ ___,1..._7o3..4 .lilltu•L·1 __ _ 

o.,._.....,,zooi<lll...li.cLlu...f6~ecL1.H .J..J. .Dtt!l.lnL-_ 
SAM 4UO 

CAUTION 

RADIOACTIVE -, 
-------··········· . . ·····················································-········-·······-

Working Level Dilutloni 

_ _;/_;~::...·.::;.s-'.-=5:._J,L_ ___ dpm/g (from f: above) 

B: Wt of source transfered: .) . I 1, 'J lo 0 Diluent: 4 ri1 H ND) 

C: Total weight of Dilution :_-e~_...;;.3_._, _'-\.,__ ___ g 

r ei '-' 7'7., 
D: Activity of dilution A •s/C: y,. ] I , ] .1: ' dpm/g 

• 

E: Density of Diluent: /, ( ). 9 j g/ml 4 M HN03 = 1. 1294 ± .0007 g/ml 

F: Activity by Volume = o·E Ji S 9 dpm/ml ~ .Dc-, "', c~,rtt. i (. .Q f-... 

Dilution Log Book ID: k A l - 9:l..- )5 ~ - 5 I -~ er-. - .1 :> -ci?) 

~ 
tJLU140 
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U.S . Environmental Protection Agency 
Environmental Monitoring Sy1tem1 Laboratory-Lu Vegu 

Nuclur Radiation AaHument Division -
Calibrat ion Cert if icate 

AAO(YL' \ 
I 

I 
I 

I 
I 
I 

Descript ion 
,r;,-c.,1 tlClhO .... ChN I PLU'IQUUM-2 3 9 H11f -loltl 2.4xlo4 years 

H-lf\11.-ol""'' 

sg 11 nano cu, .. , j· 
5 . I "'' "' 1,npoult / llotlle """'"'1 ___ 2._s_1_0_-_1 ____ _ 

Measurement Activity of priricipal redionuclide 

UHful Lile 

_1_1_ • ._8 ___ .. 1 I nano cu,, .. I 01 I Plutoniun-239 

M (),100 "-•,ST.,., DecaTiber 13, 1990 

Activity of daughter radionuclide 

1 .. ____ 11 _______ 1 . ,.., "'"' 

Total m111 of thia aol~tion · 

Method of mea1ur1ment 

The activity of the primary solution was rreasured 

by an _internal gas flow proportional counter. 

The activity of the dilution was measured by 

liquid scintillation counting. 

TIIII ,...,.uclMN ll11 -.,.. Ill•~ D hllf "" .. l'IC. It"'" •• ....., "'IMlt.-lY 

I 

tJtiD141 
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Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

IMPURITIES: 

Th• m1nuf1cturer states that activities other than that of the principal nuclide 
ind of its daughter nuclidH. if any, were estimated/known to ~ : 

iur see rerM..rks I '•ss than I equal to " I of the princip~I activity 

1,2, I less than f 
equal to " I of the principal act1v1ty 

1(3) I less than I 
equal to % I of the principal activity 

Th• activity of impurity (1) is not (2) is not (3) is not 
include~ in the quoted figures of the principal activity. 

The precision of this standard was such ·that the certified value of the radioactive · 

concentration of the principal activity had a standard error (am) not greater than ! .. , o-.1-3-" .. I 
(The 99.7" confidence limits are given by t(sm) where tis obtained from the student t factor 
for the d99rH of frffdom (n-1 )). 

The maximum uneen1inty due to the aueas1ble 1ystematic errors (dilution, counting, 111d 
known uncertainty of the standard) is obtained by the uparate arithmetic summation of the 
poeitive and n991tive 1y11em1tic error ( + o - d ' ). These have bffn ntim1ted not to exceed 

1 • 2,2 "'°' 1- 2,2 "'' 
the overall uncen1inty (often called accuracy) is an estimate of the posaible divergence of 
the quoted r11ult from the true value. It 11 • combination of random erro, (t(amij at the 99.7% 
confidence limitl and the wont c:aH Htimat• of th• ~ematie errora ( + c5 • - 6 • ) 
The overall uncertainty is therefore calculated on the basil ot + [t(1m) + c5], - &(am) +o] 
and la I+ 311 "'. 1- 31 1 "I of th• quoted radioKtiw eonc.ntration. 

Thia standardiution i1 baled on th• following 111umptiona of the principle nucJide, ita 
daughter nuclid11 and impuritiH (no allowance for error in th ... auumptlona or the 
111umption of quoted half-life have bffn included in tM statement of accuracy 1bove1. 

Plutoniun-239 and inpurities were asStITed to decay 100 percent 

by alpha emission. 

Carnet content per gram of solution: 

Pu-238 
Pu-240 
Pu-241 
Pu-242 
Pu-244 

PrH~ive: 

0.033% 
4.6xl0-5% 
l.Sxl0-3% 
a.sx10-6i 
6.2x10-9i 

OtMr components: 

4M Nitric acid 

of the total activity 
of the total activity 
of the total activity 
of the total activity 
of the total activity 

(1(;014.2 

~~// 
----- -----

I 
I 
I 
I 
I 

I 
I 

I 
I 
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ISOTOPE VOLUME DILUTION RECORD 

Isotope: Pu ~ 23 7 
Total Activitv;$7 hM Ci. 

Vendor: 

Vendor ID: 

€-f(+ 

ZS"{o - ) 
Reference Date: o ~60 P.51. / 2-f 3 -/ 

Receive Date: B: ~ 2(, -{qq I 
· Total wt.(al S- NIST traceable YIN Cert I ____ _ t½ '2·'+'l<taV-r 

Receiver's Name 9 .tYl . Activity UNITS/a II· f M.lu C:/J'--converted to dpm/g 2.h/ I h 

PRIMARY DILUTION: Prepared bv YQh •mt '1w 

Date: 1 /23(r I Preparer's Name .. __ L:r ____ _ 

a: Decay corrected activity: 20 / 'JC dpm/g ( • if < 1 00yr decay correct to preparation date) 

b: Wt. of Volumetric: ' / · 12.S 4 a Balance wt check done l.Jd 

c: Wt. Volumetric + source: 6 Z.53 2.-2.-- Diluent: 4 t1 #NO,; -
d: Wt. of source transfered (c·b): 5. & o b a-

0 

g e: Wt. of diluent + source: / / 2-J'f;.j g 

f: Vol. of diluent + source: ( OD ml g: Activity of dilution (a• d/e): /3 OS dpm/g 

h: Density (e/f): /. ( ?...Sf g/mL . i: Activity by volume (g•h): l 'tb 1 dpm/mL 

Dilution Log Book ID: f / - / i'C/ -$3 ( 1 /- 225" - 211 
~61' ------- --·-----··············-- ···- ·······················-··-·····----------

Working Level Dilution: Prepared by volume 

Date: r (1-> /r I Preparer'• Name. rf?-"- U!'<sk . 
A: Decay corrected activity: / t' i dpm/ml 1• if < 1 00yr decay correct to preparation date) 

B: Wt. of Volumetric: -~/J~/;..:.A __ g 

C: Wt. Volumetric + source: _...:.,J.;.;./...:.A-'---- g 

D: Wt. of source transfered: _ _.:..f.f-.f._A...__ a • 

Balance wt check done (_) 

Diluent: 4 H. ,HN O 3-

E: Wt. of diluent + source : ,J / ,q g 
• 

F: Vol. of source transferred: / .o ml G: Vol. of diluent + source: /ro ml 

H: Activity of dilution (A •FtE): f! { ft dpm/g I: Density (E/G): tf / A g/ml 

I: Activity by volume~H•11 or (A •D!E} : . / tf . 7 dpm/mL 

Dilution Log Book ID: C/'/-/~f-5'-f ±31 ~].L~ ,g 1-/) ~ C//-2zs-z1-l 
l,..,~ !:> ,4 \£- -\--'-+--
Reviewed by: ~ Date: { Nf~ > 

tJL0143 
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INTERDEPARTMENTAL COMMUNICATION 

TO 

FROM 

Russ , Terry, File O(Pi./ 
ORGH. 

- ~./ - ( ? 
Bob Swoboda DEPT. I 86-14 

ORGN. 

eLOG. / 
ZONE 

BlOG./ LAL 
ZONE 

0A 

~Tl 
(AC. 

PtANT I K-01 
fAC. 

EXT. 28S 

SUBJECT: Preparation of LAL Efliciency Source for Calibration 

An alpha spe,:. S<:>U~e wa..s prepared in a ee,omelry thal \lo"U iJentic,J l.o the samples. I.e. aeliviriea 
of source.$ were mic roprc-cipit.ared onro • Tuffryn Filler. The isotopes used Am-241. Crn-244, llld Pv-239, 
duplicated tJ-iose of 1he NIST (fo il mounted) Cert ified Source. The follo wi ne uble idC11<ifies the LAL 
soun: c.s used llld the amou nts used alihough lh~ acr iv it i(.s are only rtlar i,·e L~ will be cross c,libnltd 
•&•insl lhe NJST (foil) sourc.e. 

-
f solopo LAL I dpm/a w1 • ( rtJ'LS. lct.u dplll NIST ID 

Am -241 91-22.S-¢0-I •9800 .. . 3' .. 29C'O Tsolopo-
Products 

Cm-244 92-353-Sl-l 135 .6 11.4063 15~.4 SRM--4320 

Pu-239 91-199-53-1 130S I. )291 173-4.S EPA· SRM 
2511.H 

LAL Source ID: AC-5500 

The supponin& document.ttion on the sour« dilution a.nd NIST ~rtifica<e {if applicable) is all4ched. 

r-OP.M USC '25-2 

llL0144 



7-________________ 1"'_(';_, '_) _
1 

if_· _~~_f_i ' __ A_A_¢_· ¢_g_-Z-_· ____ _ 

CER'flFICATE OF CATJBRATION 
MIXED NUCLIDES STANDARD SOURCE 

Radionuclidd A: Pu-239 

Am-241 

Cm-244 

Customer.LOCKHEED ENGINEERING & SCIENCES Co 

Radionuclide B: -
Radionuclide C: 

Half Life (Pu-239): 

Half Life (Am-241): 

(2.411 ± 0.003) l 10•4 yea.n 

432. 7 ± 0.5 years 

Half Life (Cm-244): 18.11 ± 0.02 years 
C 0 rt v~ ... ---!Wl~•WL ~•,..3 

P.O. No.: 

Catalog No.: 

Reference Date: 

Source No. : 

06LAB1245 

Custom 
D~m.ber l 1991 

R-368 

Pu-239: 0.0409 µCi Cm-244: 

Am-241: 0.0398 µCi Total Activity: 

0.0449 

0.1256 
µCi 

µCi 
Deacriptiaa of Soan:e 

a. Capsule type: Planchet 

b. Nature of active deposit: Eloctrodeposited and diffusion bonded oxides 

c. Active diameter/volume: 

d. Backing: 
e. Cover: 

Radi~ 

22mm 
Platinum clad nickel 

None 

None detected 

Method of Calibmion 

The source was assayed by alpha spectrometry using a surface barrier detector. 

CAUTION! 
DELICATE SURF~CE 

DO NOT WIPE 
ACTIVE AREA 

Uuc:atamty of Meawcauwt Po-239 Am-2Al Cm-244 
a. Systematic uncertainty: 1.7% 1.7% 1.7" 

b. Random uncertainty in assay: 1.3% 1.3% 1.1% 

c. Random un<:ertainty in weighing: 0.0~ 0.0% 0.0~ 

d. Total unc::crtainty at the 99%confidcnce level: 3.0% 3.0~ 2.8" 
NIST Traocwbiiity 

This calibration is implicitly traceable to the National Institute of Standards and Technology. 

Notm 
1. Nuclear data were taken from 0 Table of Isotopes", Seventh Edition, «iited by Virainia S. Shirley. 
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit 

traceability for a number of nuclides, based 011 the.blind assay (and later NIST certification) of Standard 
Reference Materials. (As in NRC Regulatory Guide 4.15) 

ISOl'OPB PRODUCTS LABORATORIES 
1800 N. ~ Street., 
Bmbaal, c.alifomia 91504 

(818) 843 - 7fXXl IPL Ref No. 388-103 t, LO 14 5 
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42 Notebook No. 0 "fol 

PROJECT AC s:s-oo Cn,.IJ Ce. U 4:,rt::+.,of'I Continued From Page NP. 

AC5500 Cross Calibration With Isotope Products R-368 

-
On 12-4-96 to 12-5-96 an activity verification of AC5500 was performed by cross calibration with Isotope Products 
electrodeposited foil source R-368. AC5500 is an in-house micro-precipitated standard made and cross calibrated 
with R-368 in March '95. This cross calibration is to verify that the integrity of AC5500 has remained unchanged 
and can still be used to calibrate the alpha spectroscopy systems. 

Like the March '95 calibration, the two standards are each counted on two different shelves to eliminate geometry 
differences between the micro-precipitated and foil source. Shelf G and Kare approximately 1 and 1.5 inches 
from the detector face respectively. Detector 5 of the Octete (AL2) was used for the cross calibration. 

R-368 Counting Efficiency 
Cm-244 Am-241 Pu-239 Average 

ROI - Shelf G 0.0416 0.0420 0 .0422 0.0419 
PS&F - Shelf G 0.0412 0.0392 0.0404 0.0403 

ROI - Shelf K 0.0179 0.0179 0.0179 0.0179 
PS&F - Shelf K 0.0177 0.0168 0 .0171 0.0172 

AC5500 dpm on 3/3/93 using R-368 Average Efficiency 

ROI - Shelf G 
ROI - Shelf K 

PS&F - Shelf G 
PS&F - Shelf K 

Cm-244 Am-241 Pu-239 
1433 4008 1721 
1484 3999 1724 
1490 4000 1732 
1545 3984 1695 

STD 
0.0003 
0.0010 
0.0000 
0.0004 

Using the Peak Search & Fit results above the average activities of AC5500 on 3/3/93 are: 

Cm-244: 1518 dpm -> > 1503 dpm inital calibration. 
Am-241: 3992 dpm -> > 3961 dpm inital calibration. 
Pu-239: 1714 dpm -> > 1707 dpm inital calibration. 

The results between this calibration and the initial calibration of AC5500 agree very closely. AC5500 can 
continue to be used for calibrating detectors. The activities of the initial calibration will continue to be 
used as the known activities. · 

Continued on Page ~ 

Read and Unoerstood By 
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Alpha Vision A36-BI var 1. 20 
Southern Petroleum Laboratories-LAS 

10/22/97 
576A (ALl) 

E N E R G Y / E F F I C I E N C y C A L I B R A T I O N 

Standard Name: 
certification Date: 
Sample Type: .._,_ 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

Spectrum File: 
Background File: 
Library File: 
Certificate File: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/22/97 2:31:41 PM 

ALl-01 
D1 Calibration 
512 
1,800.00 Sec. 
1,801.14 Sec. 

C:\USER\CALIB\E0197295.CHN 

C:\USER\ALPHA\ALPHAVIS.ALB 
C:\USER\ALPHA\ALPHAVIS.ALB 

3:01:51 PM 

-----------------------------------Results----------------------------------
New Calibration: 
Old Calibration: 

New Efficiency: 
Old Efficiency: 

2,880.9526 
2,889.2100 

23.25 ' 23.85 ' 

+ 9.0146 * Chn. 
+ 8.9829 * Chn. 

P E A K S U S E D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM 

1: cm-244 
Obs: 
Exp: 

324.37 5.8050 
324.37 5.8050 

Peak Efficiency: 

2: Pu-239 

1,491.15 
1,503.00 

23.07 \ 

FWHM 

6.79 

Gross Bkg 
Count Count 

8,710.50 0.00 

Net 
Count 

8,710.50 

Obs: 252.31 5.1554 1,720.46 6.82 12,000.34 0.00 12,000.34 
Exp: 252.31 5.1554 1,707.00 

Peak Efficiency: 23.44 \ 

CPM 

290.35 

400.01 

------------------------------------------------------------------------------
Calibrated By: 

{;fi0149 



E0197295 AlphaVision Absolute Peak Search And Fit 

3880~---,--------r-----,-----.----------,--- ----,-----.-------, 

~-1-4\ 

i:w.vt = 7> Jecl.l 

2910 

.!!! 
§ 1940 
0 
(.) 

970 

2880.00 4033.75 

Acquired: 14:31:41 on 22-Oct-97 
File: C:\USER\CALIB\E0197295.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5187.50 6341.25 7495.00 
Energy (keV) 

Real Time: 1801 .14 s. Live Time: 1800.00 s. 
Detector: #1 AL 1-01 

· Type: Calibration 



Alpha Vision A36-BI Ver l.2q 10/22/97 4:52:18 PM 
southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: -Sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/22/97 4:22:09 PM 

ALl-02 
D2 Calibration 
512 
1,800.00 Sec. 
1,801.26 Sec. 

Spectrum File: C:\USER\CALIB\E0297295.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,956.9705 + 9.1274 * Chn. 
Old Calibration: 2,951.3101 + 9.1079 * Chn. 

New Efficiency: 
Old Efficiency: 

25.80 I 
25.68 I 

P E A K S U S E D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM 

1: Cm-244 
Oba: 
Exp: 

312.03 5.8050 
312.03 5.8050 

Peak Efficiency: 

2: Pu-239 

1,495.31 
1,503.00 

25.66 I 

FWHM 

5.66 

Gross Bkg 
Count Count 

9,689.69 0.00 

Net 
Count 

9,689.69 

Obs: . 240.86 5.1554 1,715.73 5.86 1~ 1 275.77 o.oo 13,275.77 
Exp: 240.86 5.1554 1,707.00 

Peak Efficiency: . 25.93, 

CPM 

322.99 

442. 53· 

------------------------------------------------------------------------------
Calibrated By: 

U&0151 



E0297295 AlphaVision Absolute Peak Search And Fit 

4420~---~----.------,---- ----,--------,------,----,---- -, 

I ' -
3315 -

Cl) -§ 2210 
0 u 

1105 . 

2956.00 4124.25 

Acquired: 16:22:09 on 22-Oct-97 
File: C:\USER\CALIB\E0297295.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5292.50 6460.75 7629.00 
Energy (keV) 

Real Time: 1801.26 s. Live Time: 1800.00 s. 
Detector: #2 AL 1-02 

Type: Calibration 



Alpha Vision A36-BI Ver 1.20 10/22/97 6:01:02 PM 
Southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification D~: 
Sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

Spectrum File: 
Background File: 
Library File: 
Certificate File: 

ACSSOO 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/22/97 5:30:52 PM 

ALl-03 
03 Calibration 
512 
1,800.00 Sec. 
1,801.16 Sec. 

C:\USER\CALIB\E0397295.CHN 

C:\USER\ALPHA\ALPHAVIS.ALB 
C:\USER\ALPHA\ALPHAVIS.ALB 

-----------------------------------Results----------------------------------
New 
Old 

New 
Old 

Calibration: 2,853.3140 
Calibration: 2,861.3601 

Efficiency: 23.67 ' Efficiency: 24.56 ' 
PE AK S .USE 0 

Energy Activity 

+ 9.2467 * Chn. 
+ 9.2143 * Chn. 

I N C A L I 8 R A T I O N 

Channel (meV) DPM FWHM 
Gross Bkg 
Count count 

Net 
Count 

1: Cm-244 
Obs: 
Exp: 

2: 
Obs: 
Exp: 

319.21 5.8050 
319.21 5.8050 

Peak Efficiency: 

Pu-239 
248.96 5.1554 
248. 96 5 ·.1554 

Peak Efficiency: 

1,509.97 
1,503.00 

23.78 % 

1,699.08 
1,707.00 

23.56 % 

5.30 8,978.20 0.00 8,978.20 

4,94 12,063.39 0.00 12,063.39 

CPM 

299.27 

402 .11 

------------------------------------------------------------------------------
Calibrated By: /O -i!J -'f7 

0&015 :l 



E0397295 AlphaVision Absolute Peak Search And Fit 

4400~---.---------.-----'-,--- --,-- --.----,----.----

3300 

(/) ..__, 
§ 2200 
0 
(.) 

1100 

2853.00 4036.50 

Acquired: 17:30:52 on 22-Oct-97 
File: C:\USER\CALIB\E0397295.CHN 
Sample: AC5500 

I f 

Pu-239 

Cm-244 

. 5220.00 6403.50 7587.00 
Energy (keV) 

Real Time: 1801.16 s. Live Time: 1800.00 s. 
Detector: #3 AL 1-03 

Type: Calibration 



Alpha Vision A36-BI Ver 1.2q 10/23/97 12:03:39 PM 
Southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I 8 R A T I O N 

Standard Name: 
Certification Data: 
sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

Spectrum File: 
Background File: 
Library File: 
Certificate File: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/23/97 11:33:30 AM 

ALl-04 
04 Calibration 
512 
1,800.00 Sec. 
1,801.22 sec. 

C:\USER\CALI8\E0497296.CHN 

C:\USER\ALPHA\ALPHAVIS.ALB 
C:\USER\ALPHA\ALPHAVIS.ALB 

-----------------------------------Results----------------------------------
New Calibration: 2,827.9951 + 9.0715 * Chn. 
Old Calibration: 2,832.6799 + 9.0442 * Chn. 

New Efficiency: 
Old Efficiency: 

24.73 \ 
25.14 \ 

P E A K S U S E D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM 

1: Cm-244 
Obs: 
Exp: 

328.17 5.8050 
328.17 5.8050 

Peak Efficiency: 

1,505.09 
1,503.00 

24.76 \ 

FWHM 

5.64 

Gross Bkg 
Count Count 

9,347.96 0.00 

Net 
Count 

9,347.96 

CPM 

311.60 

------------------------------------------------------------------------------
2: 

Obs: 
Exp: 

Pu-239 
256.56 5.1554 
256.56 5.1554 

Peak Efficiency: 

1,704.63 
1,707.00 

24.69 \ 

5.46 12,643.08 0.00 12,643.08 421.44 

------------------------------------------------- ·----------------------------
Calibrated By: 

uLU155 



E0497296 AlphaVision Absolute Peak Search And Fit 

4620----..------,----~----.--- --,-----,------,,-- - ---, 

3465 

!! 
§ 2310 
0 
(.) 

1155 

2827.00 3988.00 

Acquired: 11 :33:30 on 23-Oct-97 
File: C:\USER\CALIB\E0497296.CHN 
Sample: AC5500 

I J 

Pu-239 

Cm-244 

5149.00 6310.00 7471.00 
Energy (keV) 

Real Time: 1801.22 s. Live Time: 1800.00 s. 
Detector: #4 AL 1-04 

Type: Calibration 



AlphaVision A36-BI Ver 1.20 10/23/97 12:45:16 PM 
Southern Petroleum Laboratcrie• -LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: 
Sample Type: ~ 

Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

ACSS00 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/23/97 12:15:06 PM 

ALl-05 
OS Calibration 
512 
1,800.00 sec. 
1,801.20 sec. 

Spectrum File: C:\USER\CALIB\E0597296.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 

----------------------------------- Resulta ----------------------------------
New Calibration: 2,853.0110 + 9.1659 * Chn. 
Old Calibration: 2,853.8501 + 9.1299 * Chn. 

New Efficiency: 
Old Efficiency: 

P E A K S 

24.29 I 
24.13 I 

U S E D 

Energy Activity 
Channel (meV) DPM 

1: Cm-244 

I N C A L I B R A T I O N 

Gross Bkg 
Count Count 

Net 
Count 

Obs: 322.06 5.8050 1,489.91 6.16 9,090.47 o.oo 9,090.47 
Exp: 

2: 
Obs: 
Exp: 

322,06 5.8050 1,503.00 
Peak Efficiency: 24.08, 

Pu-239 
251. 19 5 .1554 
251. 19 5 . . 1554 

Peak Efficiency: 

1,721.87 
1,707.00 

24.50 \ 

5.82 12,545.71 o.oo 12,545.71 

CPM 

303.02 

418.19 

------------------------------------------------------------------------------
Calibrated By: 



E0597296 AlphaVision Absolute Peak Search And Fit 

4160~----.---------.--------.-----.--- --,-------.-----,-------, 

I J 
3120 

en 
+-' 

§ 2080 
0 
(.) 

1040 

2853.00 4026.00 

Acquired: 12: 15:06 on 23-Oct-97 
File: C:\USER\CALIB\E0597296.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5199.00 6372.00 7545.00 
Energy (keV) 

Real Time: 1801.20 s. Live Time: 1800.00 s. 
Detector: #5 AL 1-05 

Type: Calibration 

- -- - - - ---



Alpha Vision A36-BI Ver l.2Q 10/23/97 1:42:33 PM 
Southern Petroleum Laboratoriee-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: -Sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

Spectrum File: 
Background File: 
Library File: 
Certificate File: 

ACS500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/23/97 1:12:14 PM 

ALl-06 
D6 Calibration 
512 
1,800.00 Sec. 
1,801.22 Sec. 

C:\USER\CALIB\E0697296.CHN 

C:\USER\ALPHA\ALPHAVIS.ALB 
C:\USER\ALPHA\ALPHAVIS.ALB 

-----------------------------------Results----------------------------------
New Calibration: 2,836.0671 + 9.3801 * Chn. 
Old Calibration: 2,837.8999 + 9.2988 * Chn. 

24.68 % New Efficiency: 
Old Efficiency: - 25-.-50 % > ..,<.:~+ Of'fi :t.~bi<.. _ "!).? +-c.;.+vr AL-I -c '- iJ a ,-,e w de +«.+or 

1: 
Obs: 
Exp: 

P E A K S U S E D 

Energy Activity 
Channel (meV) DPM 

Cm-244 

I N 

FWHM 

C A L I B R A T I O N 

Gross Bkg 
Count Count 

Net 
Count 

316.51 5.8050 1,497.95 5.48 9,285.37 0.00 9,285.37 
316.51 5.8050 1,503.00 

Peak Efficiency: 24.60 % 

CPM 

309.51 

------------------------------------------------------------------------------
2: Pu-239 

Obs: 247.26 5.1554 1,712.74 5.69 12,678.43 0.00 12,678.43 422.61 
Exp: 247.26 5,1554 1,707.00 

Peak Efficiency: 24.76 \ 

------. -----------------------------------------------------------------------
Calibrated By: t ~--Z.J ·· '7 7 

(JL0159 



E0697296 AlphaVision Absolute Peak Search And Fit 

4420~----,-----.-----,----,-:------.------.------ -,------, 

3315 

Cl) 
-+.J 

§ 2210 
0 u 

1105 

2836.00 4036.50 

Acquired: 13: 12: 14 on 23-Oct-97 
File: C:\USER\CALIB\E0697296.CHN 
Sample: AC5500 

Atn-zq' 
P" r\M = ,1 ~t..v 

I ' 

Pu-239 

Cm-244 

5237.00 6437.50 7638.00 
Energy (keV) 

Real Time: 1801.22 s. Live Time: 1800.00 s. 
Detector: #6 AL 1-06 

Type: Calibration 



AlphaVision A36-BI Ver 1.20 10/23/97 2:28:30 PM 
Southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Da~: 
Sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/23/97 1:58:17 PM 

ALl-07 
07 Calibration 
512 
1,800.00 Sec. 
1,801.02 Sec. 

Spectrum File: C:\USER\CALIB\E0797296.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,827.1787 + 8.7891 * Chn. 
Old Calibration: 2,832.7800 + 8.7674 * Chn. 

New Efficiency: 20.87 \ 
21. 08 \ Old Efficiency: 

P E A K S U SE D 

Energy Activity 
Channel (meV) DPM 

1: Cm-244 
Obs: 
Exp: 

2: 
Obs: 
Exp: 

338.80 5.8050 1,490.70 
338.80 5.8050 1,503.00 

Peak Efficiency: 20.70, 

Pu-239 
264.90 5.1554 1,120.97 
264.90 5.1554 1,707.00 

Peak Efficiency: 21.04 \ 

Calibrated By: 

I N 

FWHM 

C A L I B R A T I O N 

Gross Bkg 
Count Count 

Net 
Count 

5.37 7,815.56 0.00 7,815.56 

5.57 10,774.98 0.00 10,774.98 

CPM 

260.52 

359.17 

otU161 



E0797296 AlphaVision Absolute Peak Search And Fit 

356Q,-----,------.------.-----,-----.-----,----,-----, 

2670 

J1 
§ 1780 
0 
0 

890 

2827.00 3952.00 

Acquired: 13:58: 17 on 23-Oct-97 
File: C:\USER\CALIB\E0797296.CHN 

. Sample: AC5500 

I ' 

.Pu-239 

Cm-244 

5077.00 6202.00 7327.00 
Energy (keV) 

Real Time: 1801.02 s. Live Time: 1800.00 s. 
Detector: #7 AL 1-07 

Type: Calibration 



·AlphaVision A36-BI Ver 1.20 10/23/97 3:02:42 PM 
Southern Petroleum Laboratoriae-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

standard Name: 
Certification Date: 
sample Type: --.. 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/23/97 2:32:34 PM 

ALl-08 
D8 Calibration 
512 
1,000.00 sec. 
1,801.20 Sec. 

Spectrum File: C:\USER\CALIB\E0897296.CBN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results---------------------------------
New 
Old 

New 
Old 

1: 
Obs: 
Exp: 

Calibration: 
Calibration: 

Efficiency: 
Efficiency: , 

2,856.2324 + 8.8701 * Chn. 
2,851.7600 + 8.8516 * Chn. 

25.08 I 
25.29 \ 

P E A K S 0 S E D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM 

Cm-244 
332.43 5.8050 
33.2. 43 5. 8050 

Peak Efficiency: 

1,512.03 
1,503.00 

25.23 \ 

FWHM 

5. 71 

Gross Bkg 
Count count 

9,525.63 o.oo 

Net 
Count 

9,525.63 

CPM 

317.52 

------------------------------------------------------------------------------
2: Pu-239 

Obs: 259.20 5.1554 1,696.75 5.65 12,765.14 0.00 12,765.14 425.50 
Exp: 259.20 5~1554 1,707.00 

Peak Efficiency: 24.93, 

------------------------------------------------------------------------------
Calibrated By: I o-z. 3-f 7 

uLu163 



E0897296 AlphaVision Absolute Peak Search And Fit 

4280~-~ - ..-- - ---,-----,--- - -,-----.--------,--- - - ----,,-----i 

t\tNl-'2-'-i \ 

pwtlM ~""> 1 ,cc.II 

I ' 

3210 -

Cl) 
,+J 

§ 2140 
0 u 

1070 

2856.00 3991.25 

Acquired: 14:32:34 on 23-Oct-97 
File: C:\USER\CALIB\E0897296.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5126.50 · 6261.75 7397.00 
Energy (keV) 

Real Time: 1801.20 s. Live Time: 1800.00 s. 
Detector: #8 AL 1-08 

Type: Calibration 



AlphaVision A36-BI Ver 1.20 10/23/97 5:48:40 PM 
southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

standard Name: 
Certification Date: 
Sample Type: -.: 

Analysis Type: 
Acquisition Date: · 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/23/97 3:32:27 PM 

ALl-09 
Dl Calibration 
512 
1,800.00 Sec. 
1,801.28 Sec. 

Spectrum File: C:\USER\CALIB\E0997296.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,941.9534 + 8.9245 * Chn. 
Old Calibration: 2,941.9500 + 8.9245 * Chn. 

New Efficiency: 
Old Efficiency: 

25.61 % 
2 5. 61 % 

P E A K S U S E D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM FWHM 

Gross 8kg 
Count Count 

Net 
Count CPM 

------------------------------------------------------------------ ·-----------
1: Cm-244 

Obs: 
Exp: 

2: 
Obs: 
Exp: 

326.80 5.8050 1,490.41 
320.80 5.8050 1,503.00 

Peak Efficiency: 25.40 % 

Pu-239 
248.02 5.1554 
248. 02 5 •. 1554 

Peak Efficiency: 

1,721.30 
1,707.00 

25.83 % 

Calibrated By: 

6.02 9,588.75 o.oo 9,588.75 319.63 

5.76 13,224.79 o.oo 13,224.79 . 440. 83 

OL0165 



E0997296 AlphaVision Absolute Peak Search And Fit 

4380.-----~-----.---------.-------.------r----r- ---.-----, 

I J 
3285 

Cl) ..... 
§ 2190 
0 
(.) 

1095 

2941.00 4083.25 

Acquired: 15:32:27 on 23-Oct-97 
File: C:\USER\CALIB\E0997296.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5225.50 6367.75 7510.00 
Energy (keV) 

Real Time: 1801 .28 s. Live Time: 1800.00 s. 
Detector: #9 AL 1-09 

Type: Calibration 



Alpha Vision A36-BI Ver 1.2q 10/23/97 6:36:41 PM 
southern Patrolaum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

standard Name: 
Certification Da~: 
Sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live 'l'ime: 
Real Time: 

Spectrum File: 
Background File: 
Library File: 
Certificate File: 

ACSSOO 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/23/97 6:06:29 PM 

ALl-10 
D2 Calibration 
512 
1,800.00 Sec. 
1,801.24 Sec. 

C:\USER\CALIB\E1097296.CHN 

C:\USER\ALPHA\ALPHAVIS.ALB 
C:\USER\ALPHA\ALPHAVIS.ALB 

-----------------------------------Results----------------------------------
New 
Old 

New 
Old 

1: 
Obs: 
Exp: 

2: 
Obs: 
Exp: 

calibration: 2,943.6394 + 8.8584 * Chn. 
+ 8.8487 * Chn. Calibration: 2,944.5801 

Efficiency: 24.92 \ 

Efficiency: 24.62 \ 

P E A K S U S E D 

Energy Activity 
Channel (meV) DPM 

Cm-244 
323.01 5.8050 
323.0l 5.8050 

Peak Efficiency: 

Pu-239 
249.68 5.1554 
249.68 5.1554 

Peak Efficiency: 

1,490.84 
1,503.00 

24. 72 \ 

1,720.81 
1,707.00 

25.12 \ 

I N 

FWHM 

5.91 

C A L I B R A T I O N 

Gross Bkg 
Count Co.unt 

9,332.52 0.00 

Net 
Count 

9,332.52 

5.95 12,864.18 0.00 12,864.18 

Calibrated By: I O··Z.J --'17 

CPM 

311. 08 

428.81 

· vt;016 '7 



E1097296 AlphaVision Absolute Peak Search And Fit 

3840..-----...-----.-------,-----,----,----.----.------, 

2880 

!l 
§ 1920 
0 
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960 

e 2943.00 ~- 4076.75 
c 
~ 
er. 
Q:) 

Acquired: 18:06:29 on 23-Oct-97 
File: C:\USER\CALIB\E1097296.CHN 
Sample: AC5500 

I J 

Pu-239 

Cm-244 

5210.50 6344.25 7 478.00 
Energy (keV) 

Real Time: 1801.24 s. Live Time: 1800.00 s. 
Detector: #1 o AL 1-1 o 

Type: Calibration 



Alpha Vision A36-BI Ver 1. 20 
iQutharn Pattglawn ~GQr&tQria1•:t.Ai 

10/23/97 
i7fiA (At.l) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: 
Sample Type: -
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/23/97 6:51:16 PM 

ALl-11 
D3 Calibration 
512 
1,800.00 Sec. 
1,801.22 sec. 

Spectrum File: C:\USER\CALIB\Ell97296.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 

7:21:25 PM 

-----------------------------------Results----------------------------------
New Calibration: 2,911.7139 + 9.1019 * Chn. 
Old Calibration: 2,923.8701 + 9.0660 * Chn. 

New Efficiency: 
Old Efficiency: 

P E A K S 

24.05 \ 
24.14 \ 

U S E D 

Energy Activity 
Channel (meV) DPM 

1: cm-244 

I N C A L I B R A T I O N 

Gross Bkg 
Count count 

Net 
Count 

Obs: 317.87 5.8050 1,500.24 6.18 9,060.95 0.00 9,060.95 
Exp: 

2: 
Obs: 
Exp: 

317.87 5.8050 1,503.00 
Peak Efficiency: 24.00 I 

Pu-239 
246.51 5.1554 
246.51 5.1554 

Peak Efficiency: 

1,710.13 
1,707.00 

24.09 I 

5.83 12,334.61 o.oo 12,334.61 

CPM 

302.03 

411.15 

------------------------------------------------------------------------------
Calibrated By: J o-23-97 



E1197296 AlphaVision Absolute Peak Search And Fit 

4220.------.--------.------,--- - -,-----.------,---------,-----, 

I ' 

3165 

(/) . ..... 
§ 2110 
0 u 

1055 

2911.00 4076.00 

Acquired: 18:51:16 on 23-Oct-97 
File: C:\USER\CALIB\E1197296.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5241.00 6406.00 7571 .00 
Energy (keV) 

Real Time: 1801.22 s. Live Time: 1800.00 s. 
Detector: #11 AL 1-11 

Type: Calibration 



Alpha Vision A36-BI Ver 1. 20 
Southern Petroleum Laboratories-LAS 

10/27/97 
576A (ALl) 

10:08:03 AM 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: . 
certification Date: -Sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/27/97 9:37:17 AM 

ALl-12 
D4 Calibration 
512 

. l,800.00 Sec. 
1,801.24 Sec. 

Spectrum File: C:\USER\CALIB\El297300.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,887.8369 + 9.0059 * Chn. 
Old Calibration: 2,896.7600 + 8.9755 * Chn. 

New Efficiency: 25.21 % 
25.32 % Old Efficiency: 

l: 
Obs: 
Exp: 

2: 
Obs: 
Exp: 

P E A K S U S E D 

Energy Activity 
Channel (meV) DPM 

Cm-244 
323.91 5.8050 
323.91 5 ~8050 

Peak Efficiency: 

Pu-239 
251. 79 5 .1554 
251.79 5.1554 

Peak Efficiency: 

1,483.67 
1,503.00 

24.89 \ 

1,728.95 
1,707.00 

25.54 \ 

I N 

FWHM 

5.00 

C A L I B R A T I O N 

Gross Bkg 
Count count 

9,392.45 0.00 

Net 
Count 

9,392.45 

5.1013,075.88 0.00 13,075.88 

CPM 

313.08 

435.86 

------------------------------------------------------------------------------
Calibrated By: 



E1297300 AlphaVision Absolute Peak Search And Fit 

4800~----r----.--------.-----.----,------,----.--------, 

3600 

(/) ..... 
§ 2400 
0 
(_) 

1200 

2887.00 4039.75 

Acquired: 09:37:17 on 27-Oct-97 
File: C:\USER\CALIB\E1297300.CHN 
Sample: AC5500 

A,...- :Z.L( l 

~wlVi::. 5~ 1-:~V 

Pu-239 

Cm-244 

I ' 

5192.50 6345.25 7 498.00 
Energy (keV) 

Real Time: 1801.24 s. · Live Time: 1800.00 s. 
Detector: #12 AL 1-12 

Type: Calibration 



Alpha Vision A36-BI Ver 1.20 10/27/97 11:06:30 AM 
Southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: -Sample Type: 
Analysis Type: 
Acquisition Date: 

.Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

Spectrum File: 
Background File: 
Library File: 
certificate File: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/27/97 10:36:20 AM 

ALl-13 
D5 Calibration 
512 
1,800.00 Sec. 
1,801.16 Sec. 

C:\USER\CALIB\El397300.CHN 

C:\USER\ALPHA\ALPHAVIS.ALB 
C:\USER\ALPHA\ALPHAVIS.ALB 

-----------------------------------Results----------------------------------
New Calibration: 2,923.3704 + 8.7937 * Chn. 
Old Calibration: 2,933.6799 + 8.7655 * Chn. 

New Efficiency: 
Old Efficiency: 

23.31 \ 
22.81 \ 

P E A K S U S E D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM 

1: Cm-244 

FWHM 
Gross Bkg 
Count Count 

Net 
Count 

Obs: 327.69 5.8050 1,497.75 5.84 8,764.36 0.00 8,764.36 
Exp: 327.69 5.8050 1,503.00 

Peak Efficiency: 23.22 \ 

CPM 

292.15 

------------------------------------------------------------------------------
2: Pu-239 

Obs: 253.82 5.1554 1,712.96 5.64 11,975.03 0.00 11,975.03 399.17 
Exp: 253.82 5.1554 1,707.00 

Peak Efficiency: 23.39 \ 

------------------------------------------------------------------------------
Calibrated By: /0-2-7-'7) 

UL0173 



E1397300 AlphaVision Absolute Peak Search And Fit 

3860~---..-----,-----.---------.---- -,-----,--- --.--- ---, 

2895 

J!! 
§ 1930 
0 
(.) 

965 

2923.00 4048.50 

Acquired: 10:36:20 on 27-Oct-97 
File: C:\USER\CALIB\E1397300.CHN 
Sample: AC5500 

I ' 

Pu-239 

Cm-244 

5174.00 6299.50 7425.00 
Energy (keV) 

Real Time: 1801.16 s. Live Time: 1800.00 s. 
Detector: #13 AL 1-13 

Type: Calibration 



AlphaVision A36-BI Ver 1. 2Q 
Southern Petroleum Laboratoriee-LAS 

10/27/97 
576A (ALl) 

ENE R G y / E Fr IC IE N c ·y C A L I B R A T I O N 

Standard Name: 
certification Dau_: 
Sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/27/97 12:45:29 PM 

ALl-14 
D6 Calibration 
512 
1,800.00 Sec. 
1,801.18 Sec. 

Spectrum File: C:\USER\CALIB\El497300.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C: \USER\ALPHA\ALPHAVIS.ALB 

1:16:11 PM 

-----------------------------------Results----------------------------------
New Calibration: 2,920.7354 + 8.8738 * Chn. 
Old Calibration: 2,918.8999 + 8.8787 * Chn. 

New Efficiency: 
Old Efficiency: 

23.50 \ 
23.55 \ 

P E A K S U SE D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM 

1: Cm-244 

Gross Bkg 
Count Count 

Net 
Count 

Obs: 325.03 5.8050 1,500.63 6.02 8,853.46 0.00 8,853.46 
Exp: 325.03 5.8050 1,503.00 

Peak Efficiency: 23.46, 

CPM 

295.12 

------------------------------------------------------------------------------
2: 

Obs: 
Exp: 

Pu-239 
251. 83 5 .1554 
251. 83 5 .1554 

Peak Efficiency: 

1,709.70 
1,707.00 

23.54 I 

6.11 12,050.68 o.oo 12,050.68 401.69 

------- ·------------· --------------------------------------------- ·-----------
Calibrated By: 

(Ji,0175 



E1497300 AlphaVision Absolute Peak Search And Fit 

3840~---.------~---.------.------.-------,-----,-----, 

I J 

2880 

Cl) ..... 
§ 1920 
0 u 

960 

2920.00 4055.75 

Acquired: 12:45:29 on 27-Oct-97 
File: C:\USER\CALIB\E1497300.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5191.50 6327.25 7463.00 
Energy (keV) 

Real Time: 1801.18 s. Live Time: 1800.00 s. 
r Detector: #14 AL 1-14 

Type: Calibration 



AlphaVision A36-BI Ver 1.20 
Southern Petroleum Laboratories-LAS 

10/30/97 
576A (A.Ll) 

12:18:27 PM 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: 
Sample Type: -
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/30/97 11:48:19 AM 

ALl-15 
D7 Calibration 
512 
1,800.00 Sec. 
1,801.26 Sec. 

Spectrum File: C:\USER\CALIB\El597303.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,906.6572 + 8.9681 * Chn. 
Old Calibration: 2,906.5901 + 8.9758 * Chn. 

New Efficiency: 
Old Efficiency: 

26.00 \ 
25.56 \ 

P E A K S U S E D I N C A L I B R A T I O N 

1: 
Obs: 
Exp: 

Energy Activity 
Channel (meV) DPM 

Cm-244 
323.18 5.8050 
323.18 5.8050 

Peak Efficiency: 

1,488.40 
1,503.00 

25.75 \ 

FWHM 

7.89 

Gross Bkg 
Count Count 

9,712.64 0.00 

Net 
Count 

9,712.64 

CPM 

323.75 

------------------------------------------------------------------------------
2: Pu-239 

Obs: 250.75 5.1554 1,723.58 8.04 13,441.12 o.oo 13,441.12 448.04 
Exp: 250.75 5.1554 1,707.00 

Peak Efficiency: 26.25 \ 

------------------------------------------------ .-----------------------------
Calibrated By: 



E1597303 AlphaVision Absolute Peak Search And Fit 

3700~--~-----,-------.--------r-------,-----,------,-----, 

I ' 

2775 

(/) 

·1= 1sso ::, 
0 u 

925 

2906.00 4053.75 

Acquired: 11 :48: 19 on 30-Oct-97 
File: C:\USER\CALIB\E1597303.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5201.50 6349.25 7497.00 
Energy (keV) 

Real Time: 1801.26 s. Live Time: 1800.00 s. 
r Detector: #15 AL 1-15 

Type: Calibration 



Alpha Via ion A36-BI Ver 1.2~ 10/27/97 3105156 PK 
Southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: -Sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 . 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/27/97 2:35:47 PM 

ALl-16 
D8 Calibration 
512 
1,800.00 Sec. 
1,801.26 Sec. 

Spectrum File: C:\USER\CALIB\E1697300.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPBAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,899.0061 + 9.0091 * Chn • 

. Old Calibration: 2,905.7500 + 8.9896 * Chn. 

New Efficiency: 
Old Efficiency: 

25.44 I 
25.20 \ 

P E A K S 0 S E D I N C A L I B R A T I O N 

1: 
Obs: 
Exp: 

Energy Activity 
Channel (meV) DPK 

Cm-244 
322.56 5.8050 
322.56 5.8050 

Peak Efficiency: 

1,492.61 
1,503.00 

25.27 \ 

FWHM 

5.11 

Gross Bkg 
Count Count 

9,535.12 o.oo 

Net 
Count 

9,535.12 

CPM 

317.84 

------------------------------------------------------------------------------2: Pu-239 
Obs: 250.46 5.1554 1,718.80 5.11 13,117.75 o.oo 13,117.75 437.26 
Exp: 250.46 5.1554 1,707.00 

Peak Efficiency: 25.62, 

------------------------------------------------------------------------------
Calibrated By: L 5~ 10-2-7-'7? 

t;i;01'i'9 



E1697300 AlphaVision Absolute Peak Search And Fit 

4600.--- --..-------.------,---- ----.-----.-----,---- .-----, 

3450 

£? 
§ 2300 
0 u 

1150 

2899.00 4052.00 

Acquired: 14:35:47 on 27-Oct-97 
File: C:\USER\CALIB\E1697300.CHN 
Sample: AC5500 

I f 

Pu-239 

Cm-244 

5205.00 6358.00 7511 .00 
Energy (keV) 

Real Time: 1801.26 s. Live Time: 1800.00 s. 
Detector: #16 AL 1-16 

Type: Calibration 

. I 
I 



AlphaVision A36-BI Ver 1. 20 
Southern Petrolel1ffl Laboratories-LA~ 

10/28/97 9:42:13 AM 
576A (Atl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Da~: 
Sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/28/97 9:08:19 AM 

ALl-17 
Dl Calibration 
512 
1,800.00 Sec. 
1,801.26 Sec. 

Spectrum File: C:\USER\CALIB\El797301.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,902.1436 + 8.8079 * Chn. 
Old Calibration: 2,902.1399 + 8.8079 * Chn. 

New Efficiency: 
Old Efficiency: 

24.40 % 
24.40 \ 

P E A K S U SE D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM 

1: Cm-244 

FWHM 
Gross Bkg 
Count Count 

Net 
Count 

Obs: 329.57 5.8050 1,474.38 6.01 _9,032.88 0.00 9,032.88 
Exp: 329.57 5.8050 1,503.00 

Peak Efficiency: 23.94, 

2: Pu-239 
Obs: 255.82 5.1554 1,739.50 6.50 12,733.06 0.00 12,733.06 
Exp: 255.82 5il554 1,707.00 

Peak Efficiency: 24.87 \ 

Calibrated By: le -2-i'- '}7 

CPM 

301.10 

424.44 

(Ji.,:0181 



E1797301 AlphaVision Absolute Peak Search And Fit 

3720-- --~---.------,-------,-------,-------.----,--------, 

I J 
2790 

en 
c 1860 ::J 
0 
(.) 

930 

2902.00 4029.25 

Acquired: 09:08: 19 on 28-Oct-97 
File: C:\USER\CALIB\E1797301.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5156.50 6283.75 7411.00 
Energy (keV) 

Real Time: 1801.26 s. Live Time: 1800.00 s. 
Detector: #17 AL 1-17 

Type: Calibration 



Alpha Vision A36-BI Ver 1. 20 
Southern PetroleUl'I\ Laboratories-LAS 

10/28/97 
576A (ALl) 

11:15:51 AM 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: -Sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

Spectrum File: 
Background File: 
Library File: 
Certificate File: 

ACSSOO 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/28/97 10:45:41 AM 

ALl-18 
D2 Calibration 
512 
1,800.00 Sec. 
1,801.20 Sec. 

C:\USER\CALIB\E1897301.CHN 

C:\USER\ALPHA\ALPHAVIS.ALB 
C:\USER\ALPHA\ALPHAVIS.ALB 

Results------------- · --------------------
New Calibration: 2,918.3606 
Old Calibration: 2,925.0000 

New Efficiency: 23.73 % 

Old Efficiency: 23.44 % 

P E A K S U S E D 

Energy Activity 

+ 8.8737 * Chn. 
+ 8.8488 * Chn. 

I N C A L I B R A T I O N 

Channel (meV) DPM FWHM 
Gross Bkg 
Count Count 

Net 
Count 

1: cm-244 
Obs: 325.30 5.8050 1,487.58 5.50 8,861.10 0.00 8,861.10 
Exp: 325.30 5.8050 1,503.00 

Peak Efficiency: 23.48 i 

2: Pu-239 
Obs: 252.10 5.1554 1,724.51 5.62 12,273.42 0.00 12,273.42 
Exp: 252.10 5.1554 1,707.00 

Peak Efficiency: 23.97 \ 

CPM 

295.37 

409 .11 

------------------------------------------------------------------------------
Calibrated By: IC - ~ .Y- ' ;, 7 

vto1s3 



E1897301 AlphaVision Absolute Peak Search And Fit 

3800---------,-------,-----~------r---------.-----------r--- -, 

I J 
2850 

(/) ..... 
§ 1900 
0 
(.) 

950 

2918.00 4053.75 

Acquired: 10:45:41 on 28-Oct-97 
File: C:\USER\CALIB\E1897301.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5189.50 6325.25 7 461 .00 
Energy (keV) 

Real Time: 1801.20 s. Live Time: 1800.00 s. 
Detector: #18 AL 1-18 

Type: Calibration 

\ 

I 
I 
I 

I 

I 



· AlphaVision A36-BI Ver 1.29 10/28/97 12:09:39 PM 
Southern Petroleum Laboratorie•-LAS 576A (AL1) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Da~: 
Sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
calibration 
Absolute Peak Search And Fit 
10/28/97 11:39:23 AM 

ALl-19 
D3 Calibration 
512 
1,800.00 Sec. 
1,801.12 sec. 

Spectrum File: C:\USER\CALIB\E1997301.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,913.5676 + 8.8476 * Chn. 
Old Calibration: 2,916.8301 + 8.8430 * Chn. 

New Efficiency: 
Old Efficiency: 

P E A K S 

21.84 I 
22.27 I 

U S E D 

Energy Activity 
Channel (meV) DPM 

1: Crn-244 

I N C A L I B R A T I O N 

Gross Bkg 
Count Count 

Net 
Count 

Obs: 326.80 5.8050 1,484.88 6.70 8,143.10 0.00 8,143.10 
Exp: 

2: 
Obs: 
Exp: 

326.80 5.8050 . 1,503.00 
Peak Efficiency: 21.58 \ 

Pu-239 
253.38 5.1554 
253.38 5.1554 

Peak Efficiency: 

1,727.58 
1,707.00 

22. 11 \ 

6.77 11,319.68 0.00 11,319.68 

CPM 

271.44 

377.32 

------------------------------------------------------------------------------
Calibrated By: Io~ 2 8.JJ? 

(J{;(J185 



E1997301 AlphaVision Absolute Peak Search And Fit 

3180.--------,r-----r----,------,------,------,-------,-------, 

2385 

J!? 
§ 1590 
0 
(.) 

795 

2913.00 4045.25 

Acquired: 11 :39:23 on 28-Oct-97 
File: C:\USER\CALIB\E1997301.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5177.50 6309.75 7442.00 
Energy (keV) 

Real Time: 1801.12 s. Live Time: 1800.00 s. 
Detector: #19 AL 1-19 

Type: Calibration 



AlphaVision A36-BI Ver l.2Q . 10/28/97 1:11:48 PM 
Southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Da~: 
Sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

Spectrum File: 
Background File: 
Library File: 
Certificate File: 

ACSS00 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/28/97 12:41:32 PM 

ALl-20 
D4 Calibration 
512 
1,800.00 Sec. 
1,801.08 Sec. 

C:\USER\CALIB\E2097301.CHN 

C:\USER\ALPHA\ALPHAVIS . ALB 
C:\USER\ALPHA\ALPHAVIS.ALB 

-----------------------------------Results----------------------------------
New 
Old 

New 
Old 

Calibration: 2,914.8015 
Calibration: 2,920.2800 

Efficiency: 20.98 \ 

Efficiency: 20.87 \ 

P E A K S U S E D 

Energy Activity 

+ 8.8593 * Chn. 
+ 8.8380 * Chn. 

I N C A L I B R A T I O N 

Channel (meV) DPM FWHM 
Gross Bkg 
Count Count 

Net 
Count 

1: Cm-244 
Obs: 
Exp: 

326.23 5.8050 1,477.41 
326.23 5.8050 1,503.00 

Peak Efficiency: 20.62 \ 

6.28 7,780.32 0.00 7,780.32 

CPM 

259.34 

------------------------------------------------------------------------------
2: 

Obs: 
Exp: 

Pu-239 
252.91 5.1554 1,736.07 . 6.52 10,923.47 
252.91 5~1554 1,707.00 

Peak Efficiency: 21.33 \ 

o.oo 10,923.47 364.12 

---- ----------------------------------.----- -----.------------------
Calibrated By: I C··J8-•f 7 

oL'U187 



E2097301 AlphaVision Absolute Peak Search And Fit 

3180----~------r------,----------.---- -----.---- --r-----,-----, 

I ' 

2385 

Cl) ..... 
§ 1590 
0 
(.) 

795 

2914.00 4047.75 

Acquired: 12:41 :32 on 28-Oct-97 
File: C:\USER\CALIB\E2097301.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5181.50 6315.25 7449.00 
Energy (keV) 

Real Time: 1801.08 s. Live Time: 1800.00 s. 
Detector: #20 AL 1-20 

Type: Calibration 



Alpha Vision A36-BI Ver 1.20 10/28/97 3:01:02 PM 
Southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I 8 R A T I O N 

Standard Name: 
Certification Date: 
Sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/28/97 2:30:53 PM 

ALl-21 
01 Calibration 
512 
1,800.00 Sec. 
1,801.32 Sec. 

Spectrum File: C:\USER\CALIB\E2197301.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,899.1458 + 9.0369 * Chn. 
Old Calibration: 2,904.8000 · + 9.0265 * Chn. 

New Efficiency: 
Old Efficiency: 

26.14 \ 
25.54 \ 

P E A K S U S E D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM 

1: cm-244 

FWHM 

Gross Bkg 
Count Count 

Net 
Count 

Obs: 321.55 5.8050 1,489.66 5.47 9,775.30 0.00 9,775.30 
Exp: 321.55 5.8050 1,503.00 

Peak Efficiency: 25.91 \ 

2: Pu-239 
Obs: 249.67 5.1554 1,722.15 5.57 13,502.50 0.00 13,502.50 
Exp: . 249.67 5.1554 1,707.00 

Peak Efficiency: 26.37, 

Calibrated By: / .:::- -z.Y ·'i 7 

CPM 

325.84 

450.08 

OL'0189 



E2197301 AlphaVision Absolute Peak Search And Fit 

4680 ----~----.-------,------,-----r---------.------,-----, 

3510 

Cl) ..... 
§ 2340 
0 
(.) 

1170 

2899.00 4055.50 

Acquired: 14:30:53 on 28-Oct-97 
File: C:\USER\CALIB\E2197301.CHN 
Sample: AC5500 

I ' 

Pu-239 

Cm-244 

5212.00 6368.50 7525.00 
Energy (keV) 

Real Time: 1801.32 s. Live Time: 1800.00 s. 
Detector: #21 AL 1-21 

Type: Calibration 



Alpha Vision A36-BI Ver 1,20 10/30/97 11:34:08 AM 
Southern Petroleum Laboratoriee-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: 
Sample Type: -
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

ACSSOO 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/30/97 11:03:55 AM 

ALl-22 
D6 Calibration 
512 
1,800.00 Sec. 
1,801.20 Sec. 

Spectrum File: C:\USER\CALIB\E2297303.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,896.8826 + 8.9701 * Chn. 
Old Calibration: 2,903.8701 + 8.9501 * Chn. 

New Efficiency: 
Old Efficiency: 

23.96 I 
24.08 I 

P E A IC S 0 S E D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM 

1: Cm-244 
Obs: 
Exp: 

324.20 5.8050 
324.20 5.8050 

Peak Efficiency: 

2: Pu-239 

1,479.38 
1,503.00 

23.59 I 

6.07 

Gross Bkg 
Count count 

8,898.81 0.00 

Net 
Count 

8,898.81 

Obs: 251.78 5.1554 1,733.83 6.07 12,463.64 0.00 12,463.64 
Exp: 251.78 5.1554 1,707.00 

Peak Efficiency: 24.34, 

CPM 

296.63 

415.45 

------------------------------------------------------------------------------
Calibrated By: I o-30-57 

Oti 0_191 



E2297303 AlphaVision Absolute Peak Search And Fit 

3800~---..------,-----,-- ---.--- --,-----.--------,------, 

2850 

J!3 
§ 1900 
0 u 

950 

2896.00 · 4044.00 

Acquired: 11 :03:55 on 30-Oct-97 
File: C:\USER\CALIB\E2297303.CHN 
Sample: AC5500 

I ' 

Pu-239 

Cm-244 

5192.00 6340.00 7 488.00 
Energy (keV) 

Real Time: 1801.20 s. Live Time: 1800.00 s. 
Detector: #22 AL 1-22 

Type: Calibration 



hJ6-al VQ; l!~o io/~Q/~7 iQ;4ji;i hM 
Southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: 
Sample Type: -
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

Spectrum File: 
Background File: 
Library File: 
certificate File: 

AC5500 
3/ 3/93 .12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/30/97 10:19:42 AM 

ALl-23 
07 Calibration 
512 
1,800.00 Sec. 
1,801.24 Sec. 

C:\USER\CALIB\E2397303.CHN 

C:\USER\ALPHA\ALPHAVIS.ALB 
C:\USER\ALPHA\ALPHAVIS.ALB 

-------------------------•---------Results----------------------------------
New 
Old 

New 
Old 

1: 
Obs: 
Exp: 

2: 
Obs: 

Calibration: 2,932.0684 + 8.9143 * Chn. 
+ 8.9012 * Chn. Calibration: 2,937.8601 

Efficiency: 24.65 % 

Efficiency: 24.73 % 

P E A K S U SE D 

Energy Activity 
Channel (meV) DPM 

Cm-244 
322.28 5.8050 
322.28 5.8050 

Peak Efficiency: 

Pu~239 

1,479.64 
1,503.00 

24.27 \ 

I N 

FWHM 

5.56 

C A L I B R A T I O N 

Gross 8kg 
Count Count 

9,156.49 0.00 

Net 
Count 

9,156.49 

5.50 12,819.96 0.00 12,819.96 
Exp: · 

249.41 5.1554 1,733.53 
249.41 5.1554 1,707.00 

Peak Efficiency: 25.04 \ 

CPM 

305.22 

427.33 

-- - ----------------------------------------.--------------------------------
calibrated By: 



en ...... 

E2397303 AlphaVision Absolute Peak Search And Fit 

4160----..--- --,-- - - ---r--------.------.------.-- ---------,,--- ----, 

3120 

A,w\-Z'-11 

P,...1--l-41 -:::. (:, dt /cc II 

I ' 

§ 2080 
0 u 

1040 

2932.00 4073.00 

Acquired: 1 0: 19:42 on 30-Oct-97 
File: C:\USER\CALIB\E2397303.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5214,.00 6355.00 7496.00 
Energy (keV) 

Real Time: 1801.24 s. Live Time: 1800.00 s. 
r Detector: #23 AL 1-23 

Type: Calibration 



AlphaViaion A36-BI Ver 1.29 10/30/97 10:12:36 AM 
Southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: 
Sample Type: --. 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

ACSSOO 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/30/97 9:42:28 AM 

ALl-24 
D8 Calibration 
512 
1,800.00 Sec. 
1,801.24 Sec. 

Spectrum File: C:\USER\CALIB\E2497303.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,912.0034 + 8.8565 * Chn. 
Old Calibration: 2,916.5100 + 8.8485 * Chn. 

New Efficiency: 
Old Efficiency: 

24.72 \ 
25.37 \ 

P EAKS U S E D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM 

l: Crn-244 
Obs: 
Exp: 

2: 

326.65 5.8050 
326.65 5.8050 

Peak Efficiency: 

Pu-239 

1,493.79 
1,503.00 

24.57 \ 

FWHM 

6.01 

Gross Bkg 
Count Count 

9,267.40 0.00 

Net 
Count 

9,267.40 

Obs: 253.31 5.1554 1,717.46 5.99 12,733.14 o.oo 12,733.14 
Exp: 253.31 5.1554 1,707.00 

Peak Efficiency: 24.87, 

Calibrated By: I o--30-';, 7 

CPM 

308.91 

424.44 

uuo195 



E2497303 AlphaVision Absolute Peak Search And Fit 

4180~----,-----,------,-------,-----,-------r-----r-----, 

3135 

Cl) ..... 
§ 2090 
0 u 

1045 

2912.00 4045.50 

Acquired: 09:42:28 on 30-Oct-97 
File: C:\USER\CALIB\E2497303.CHN 
Sample: AC5500 

I ' 

Pu-239 

Cm-244 

5179.00 6312.50 7446.00 
Energy (keV) 

Real Time: 1801.24 s. Live Time: 1800.00 s. 
Detector: #24 AL 1-24 

Type: Calibration 



AlphaVision A36-BI Ver 1.20 10/30/97 9:23:45 AM 
Southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: -Sample Type: 
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/30/97 8:53:36 AM 

ALl-25 
Dl Calibration 
512 
1,800.00 Sac. 
1,801.30 Sec. 

Spectrum File: C:\USER\CALIB\E2597303.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,902.9409 + 8.9668 * Chn. 
Old Calibration: 2,907.9600 + 8.9572 * Chn. 

New Efficiency: 
Old Efficiency: 

26,24 I 
26.38 I 

P E A K S U S E D I N C A L I B R A T I O N 

1: 
Obs: 
Exp: 

Energy Activity 
Channel (meV) DPM 

Cm-244 
323.64 5.8050 
323.64 5.8050 

Peak Efficiency: 

1,503.09 
1,503.00 

26.24 I 

FWHM 

5.25 

Gross Bkg 
Count Count 

9,898.87 0.00 

· Net 
Count 

9,898.87 

CPM 

329.96 

------------------------------------------------------------------------------
2: 

Obs: 
Exp: 

Pu-239 
251. 20 5 .1554 
251. 20 5 .1554 

Peak Efficiency: 

Calibrated By: 

1,706.90 
1,707.00 

26.24 \ 

5.73 13,433.60 0.00 13,433.60 

I o-3 o-•r:, 

447.79 

vt..0197 



AlphaVision Absolute PE!ak Search And Fit 

4660~---..-------.--------,-----r------,-------.------,-----, 

I ' 

3495 

C/) -§ 2330 
0 
0 

1165 

2902.00 4049.50 

Acquired: 08:53:36 on 30-Oct-97 
File: C:\USER\CALIB\E2597303.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5197.00 6344.50 7492.00 
Energy (keV) 

Real Time: 1801.30 s. Live Time: 1800.00 s. 
Detector: #25 AL 1-25" 

Type: Calibration 

\ 



Alpha Vision A36-BI Ver 1.29 10/30/97 8:45:36 AM 
Southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: 
Sample Type: -
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/30/97 8:15:26 AM 

ALl-26 
D2 Calibration 
512 
1,800.00 Sec. 
1,801.30 Sec. 

Spectrum File: C:\USER\CALIB\E2697303.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,912.2061 + 8.9465 * Chn. 
Old Calibration: 2,917.6499 + 8.9278 * Chn. 

New Efficiency: 
Old Efficiency: 

25.92 \ 
25.83 \ 

P E A K S U S E D I N CAL I BR AT IO .N 

Energy Activity 
Channel (meV) DPM 

1: Cm-244 
Obs: 
Exp: 

323.34 5.8050 
323.34 5.8050 

Peak Efficiency: 

2·: Pu-239 

1,497.89 
1,503.00 

25.84 \ 

FWHM 

5.87 

Gross Bkg 
Count Count 

9,746.94 0.00 

Net 
Count 

9,746.94 

Obs: 250.73 5.1554 1,712.80 5.61 13,319.08 0.00 13,319.08 
Exp: . 250.73 S.1554 1,707.00 

Peak Efficiency: 26.0l \ 

Calibrated By: 

CPM 

324.90 

443.97 

vL0199 

I 
I 
I 



\ 

\ 
\ 

I 

AlphaVision Absolute Pe~k Search And Fit 

4240 -----.-------,-----r----.-----,-------r-----,------, 

I ' 

3180 

(/) ..... 
§ 2120 
0 

(_) 

1060 

2912.00 4057.00 

Acquired: 08: 15:26 on 30-Oct-97 
File: C:\USER\CALIB\E2697303.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5202.00 6347.00 7492.00 
Energy (keV) 

Real Time: 1801.30 s. Live Time: 1800.00 s. 
Detector: #26 AL 1-26 

Type: Calibration 



AlphaVision A36-BI Ver 1.29 10/29/97 6:06:46 PM 
Southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: 
Sample Type: -
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Nwnber of Channels: 
Live Time: 
Real Time: 

Spectrum File: 
Background File: 
Library File: 
Certificate File: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/29/97 5:36:34 PM 

ALl-27 
03 Calibration 
512 
1,800.00 Sec. 
1,801.26 Sec. 

C:\USER\CALIB\E2797302.CHN 

C:\USER\ALPHA\ALPHAVIS.ALB 
C:\USER\ALPHA\ALPHAVIS.ALB 

-----------------------------------Results----------------------------------
New 
Old 

New 
Old 

l: 
Obs: 
Exp: 

Calibration: 
Calibration: 

Efficiency: 
Efficiency: 

2,972.4548 
2,979.6799 

24.84 ' 24.29 ' 

+ 8.8331 * Chn. 
+ 8.8145 * Chn. 

P E A K S U S E D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM 

cm-244 
320.67 5.8050 
320.67 5.8050 

Peak Efficiency: 

1,485.05 
1,503.00 

24.54 \ 

FWHM 

5.97 

Gross Bkg 
Count Count 

9,258.53 0.00 

Net 
Count 

9,258.53 

2: Pu-239 
Obs: 247.13 5,1554 1,727.39 5.97 12,868.96 o.oo 12,868.96 
Exp: 247.13 5~1554 1,707.00 

Peak Efficiency: 25.13 \ 

Calibrated By: I O -2..'7-7 7 

CPM 

308.62 

428.97 



. - ........ .._, '- AlphaVision Absolute Peak Search And Fit 

3920 .-----.-------.-------.-----r----.----------.----------.-------, 

I f 
2940 -

(/) ...... 
§ 1960 
0 
() 

980 

2972.00 , 4102.50 

Acquired: 17:36:34 on 29-Oct-97 
File: C:\USER\CALIB\E2797302.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5233.00 6363.50 7 494.00 
Energy (keV) 

Real Time: 1801 .26 s. Live Time: 1800.00 s. 
Detector: #27 AL 1-27 

Type: Calibration 

\ 



AlphaVi• ion A36-BI Ver 1.20 
Southern Petroleum Laboratoriea•U! 

10/29/97 
!1!A (AI.1) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: 
Sample Type: -
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/29/97 3:12:56 PM 

ALl-28 
04 Calibration 
512 
1,800.00 Sec. 
1,801.24 Sec. 

Spectrum File: C:\USER\CALIB\E2897302.CHN 
Background File: 
Library File: C:\0SER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\0SER\ALPHA\ALPHAVIS.ALB 

3143:05 PM 

-----------------------------------Results----------------------------------
New Calibration: 2,923.7141 + 8.8807 * Chn. 
Old Calibration: 2,927.8899 + 8.8690 * Chn. 

New Efficiency: 
Old Efficiency: 

24.67 \ 
24.32 \ 

P E A K S 0 S E D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM 

l: Cm-244 

Gross Bkg 
Count Count 

Net 
Count 

Obs: 324.44 5.8050 1,472.67 5.73 9,121.53 0.00 9,121.53 
Exp: 324.44 5.8050 1,503.00 

Peak Efficiency: 24.18 \ 

CPM 

304.05 

------------------------------------------------------------------------------
· 2: Pu-239 
Obs: 251.30 5.1554 1,741.44 5.98 12,889.00 0.00 12,889.00 429.63 
Exp: 251.30 5.1554 1,707.00 

Peak Efficiency: 25.17, 

---------------------------------------------------------- .-------------------
Calibrated By: 

tJL0203 

--------

\ 
I 
I 
I 
I 
I 



U) -C 
:::, 
0 u 

Alpha Vision Absolute Peak. Search And Fit 

4040 

3030 

2020 

1010 

2923.00 4059.50 

Acquired: 15: 12:56 on 29-Oct-97 
File: C:\USER\CALIB\E2897302. CHN 
Sample: AC5500 

Atv.-'l.-4' I r::w..Wj:72 kG.V 

I ' 

\ 
\ 

Pu-239 

Cm-244 

5196.00 6332.50 7469.00 
Energy (keV) 

Real Time: 1801.24 s. Live Time: 1800.00 s. 
Detector: #28 AL 1-28 

Type: Calibration 

------------------------



Alpha Vision A36-BI Ver 1.20 10/29/97 2:36:35 PM 
Southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: 
Sample Type: -
Analysis Type: 
Acquisition Date: 

Detector: 
.Group: 
Number of Channels: 
Live Time: 
Real Time: 

Spectrum File: 
Background File: 
Library File: 
Certificate File: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/29/97 2:06:24 PM 

ALl-29 
D5 Calibration 
512 
1,800.00 Sec. 
1,801.12 Sec. 

C:\USER\CALIB\E2997302.CHN 

C:\USER\ALPHA\ALPHAVIS.ALB 
C:\USER\ALPHA\ALPHAVIS.ALB 

-----------------------------------Results----------------------------------
New Calibration: 
Old Calibration: 

New Efficiency: 
Old Efficiency: 

2,943.3997 
2,951.9700 

22.02 ' 22.12 ' 

+ 8.9329 * Chn. 
+ 8.9068 * Chn. 

P E A K S U S E D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM 

1: Crn-244 
Obs: 
Exp: 

320.34 5.8050 
320.34 5.8050 

Peak Efficiency: 

2: Pu-239 

1,464.03 
1,503.00 

21.45 % 

FWHM 

5.74 

Gross Bkg 
Count Count 

8,093.86 0.00 

Net 
Count 

8,093.86 

Obs: 247.62 5.1554 1,751.26 5.89 11,569.14 0.00 11,569.14 
Exp: 247.62 5.1554 1,707.00 

Peak Efficiency: 22.59 % 

Calibrated By: 

CPM 

269.80 

S85.64 

vL0205 



U) -

E2997302 AlphaVision Absolute Peak Search And Fit 

3580~---.------,-----.-----.-----,-----,-----,,-------, 

2685 

. .l\""-Z.'-1 \ 
fwtV-1 ::71 1:=t-11 

I J 

§ 1790 
0 

(.) 

895 

2943.00 4086.25 

Acquired: 14:06:24 on 29-Oct-97 
·File: C:\USER\CALIB\E2997302.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5229.50 6372.75 7516.00 
Energy (keV) 

Real Time: 1801.12. s. Live Time: 1800.00 s. 
Detector: #29 AL 1-29 

Type: Calibration 



AlphaVision A36-BI Ver 1.20 10/30/97 12:52:57 PM 
Southern Petroleum Laboratoriee-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

standard Name: 
Certification Date: 
Sample Type: -
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/30/97 12:22:44 PM 

ALl-30 
D6 Calibration 
512 
1,800.00 sec. 
1,801.12 Sec. 

Spectrum File: C:\USER\CALIB\E3097303.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,939.4951 + 8.8208 * Chn. 
Old Calibration: 2,938.8701 + 8.8277 * Chn. 

New Efficiency: 
Old Efficiency: 

21.98 \ 
21.80 \ 

P E A K S U SE D I N C A L I B R A T I O N 

Energy Activity 
Channel (meV) DPM 

1: Cm-244 
Obs: 
Exp: 

324.85 5.8050 
324.85 5.8050 

Peak Efficiency: 

2: Pu-239 

1,475.16 
1,503.00 

21.57 \ 

FWHM 

5. 77 

Gross Bkg 
Count Count 

8,136.71 0.00 

Net 
Count 

8,136.71 

Obs: 251.21 5.1554 1,738.62 6.27 11,460.47 0.00 11,460.47 
Exp: 251.21 5.1554 1,707.00 

Peak Efficiency: 22.38 \ 

Calibrated By: 

CPM 

271.22 

382.02 



E3097303 AlphaVision Absolute Peak Search And Fit 

3120----,-------.------,-----,---------.--------.-----,------, 

. I ' 

2340 

(/) -§ 1560 
0 u 

780 

2939.00 4068.00 

Acquired: 12:22:44 on 30-Oct-97 
File: C:\USER\CALIB\E3097303.CHN 
Sample: AC5500 

Pu-239 

Cm-244 . 

5197.00 6326.00 7455.00 
Energy (keV) 

Real Time: 1801.12 s. Live Time: 1800.00 s. 
Detector: #30 AL 1-30 

Type: Calibration 



Alpha Vision A36-BI Ver l.2Q 10/29/97 10:23:22 AM 
Southern Petroleum Laboratories-LAS 576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
Certification Date: 
Sample Type: -
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

ACS500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/29/97 9:24:10 AM 

ALl-31 
D7 Calibration 
512 
1,800.00 sec. 
1,801.06 Sec. 

Spectrum File: C:\USER\CALIB\E3197302.CBN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results--------~-------------------------
New Calibration: 2,826.2673 + 8.8426 * Chn. 
Old Calibration: 2,826.2700 + 8.8426 * Chn. 

New Efficiency: 
Old Efficiency: 

21.32 I 
21.32 I 

P E A K S USE D I N C A L I 8 R A T I O N 

l: 
Obs: 
Exp: 

Energy Activity 
Channel (meV) DPM 

Cm-244 
336.86 5.8050 
336.86 5.8050 

Peak Efficiency: 

1,497.54 
1,503.00 

21.24 \ 

2: Pu-239 

5.35 

Gross Bkg 
count count 

8,013.53 o.oo 

Net 
Count 

8,013.53 

Obs: 263.40 5.1554 1,713.20 5.47 10,954.47 0.00 10,954.47 
Exp: 263.40 5.1554 1,707.00 

Peak Efficiency: 21.39 \ 

Calibrated By: 

CPM 

267.12 

365.15 



. E3197302 AlphaVision Absolute Peak Search And Fit 

3780.-----.------,------.-----r------.-----.------,-----, 

2835 

en -§ 1890 
0 

(.) 

945 

2826.00 3957.75 

Acquired: 09:24: 1 0 on 29-Oct-97 
File: C:\USER\CALIB\E3197302.CHN 
Sample: AC5500 

I ' 

Pu-239 

Cm-244 

5089.50 6221.25 7353.00 
Energy (keV) 

Real Time: 1801.06 s. Live Time: 1800.00 s. 
Detector: #31 AL 1-31 

Type: Calibration 



Alpha Vision A36-BI Ver l. 20 
Southern Petroleum Laboratories-LAS 

10/29/97 9:17:20 AM 
576A (ALl) 

E N E R G Y / E F F I C I E N C Y C A L I B R A T I O N 

Standard Name: 
certification Date: 
Sample. Type: -
Analysis Type: 
Acquisition Date: 

Detector: 
Group: 
Number of Channels: 
Live Time: 
Real Time: 

AC5500 
3/ 3/93 12:00:00 PM 
Calibration 
Absolute Peak Search And Fit 
10/29/97 8:47:06 AM 

ALl-32 
08 Calibration 
512 
1,800.00 Sec. 
1,800.92 Sec. 

Spectrum File: C:\USER\CALIB\E3297302.CHN 
Background File: 
Library File: C:\USER\ALPHA\ALPHAVIS.ALB 
Certificate File: C:\USER\ALPHA\ALPHAVIS.ALB 
-----------------------------------Results----------------------------------
New Calibration: 2,887.1675 + 8.6852 * Chn. 
Old Calibration: 2,886.3501 + 8.6875 * Chn. 

New Efficiency: 17.93 \ 
17.80 \ Old Efficiency: 

P E A K S U S E D 

Energy Activity 
Channel (meV) DPM 

l: an-244 
Obs: 
Exp: 

335.95 5.8050 1,486.17 
335.95 5.8050 1,503.00 

Peak Efficiency: 17.73 \ 

I N 

FWHM 

C A L I B R A T I O N 

Gross Bkg 
Count Count 

Net 
Count 

8.25 6,688.60 0.00 6,688.60 

CPM 

222.95 

----------------------------------------------- .------------------------------
2: Pu-239 

Obs: 261.16 5.1554 1,726.11 9.81 9,282.65 o.oo 9,282.65 309.42 
Exp: 261.16 5~1554 1,707.00 

Peak Efficiency: 18.13 \ 

Calibrated By: I O··Z 'i -'7 7 



U) -

E3297302 · AlphaVision Absolute Peak Search And Fit 

2000.-------r-----,------r-----r------,-----r-----,-----, 

1500 

AM~i..L.tl 

pwi'V'I; 10° V-<-J 

§ 1000 
0 
(.) 

500 

2887.00 3998.50 

Acquired: 08:47:06 on 29-Oct-97 
File: C:\USER\CALIB\E3297302.CHN 
Sample: AC5500 

Pu-239 

Cm-244 

5110.00 6221.50 7333.00 
Energy (keV) 

Real Time: 1800.92 s. Live Time: 1800.00 s. 
Detector: #32 AL 1-32 

Type: Calibration 




