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Lockheed Environmen Systems & Technologies Co. 0044369 · 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 

LOCKHEED MART.I~ 

Ms. Joan Kessner 
Bechtel Hanford, Inc .. 
345 Hills 
P.O. Box 969 
Richland, WA 99352 

RE: Log-in No.: 
Quotation No.: 
SAF: 
Document File No.: 
BHI Document File No.: 
SDG No.: 

June 29, 1995 

L4482 
0400000-B 
895-049 
0511596 
221 
LK4482 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 11 May 1995. 

The temperature of the cooler upon receipt was 2 ° C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples were 
received in time to meet the analytical holding time requirements. 

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

A list of data qualifiers, chain-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 Kathleen Hall at 
(509) 943-4423. 
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Lockheed Analytical Services Log-in No.: L4482 
Quotation No.: 0400000-B­

SAF: 895-049 
OOCL!ment File No.: 0511596 

BHI Document File No::221 
SDG No.: LK4482 

Page1 · 

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

" I certify that this data package is in compliance with the SOW, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in 
this hard copy data package has been authorized by the Laboratory Manger or a designee, as 
verified by the following signature." 

cc: Client Services 
Document Control 

;:cerely, L/ 
(\ t'vtl..,_ J(ftvs'l,,4:,-y.A- +-I'.. J::.M H 

Kathleen M. Hall 
Client Services Representative 
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Lockheed Analytical Services Log-in No.: L44!32 
Quotation No.: 0400000-B­

SAF: 895-049 
Docl!ment File No.: 0511596 

BHI Document File No::221 
SDG No.: LK4482 

Page2 · 

CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

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), duplicate sample(s). 

• 

• 

• 

• 

Preparation and Analysis Requirements 
One water sample was received for LK4482 and prepared as batch 511 bh and 
analyzed for selected analytes as requested on the chain of custody. Quality control 
analysis was performed on the following sample: 

Client ID LAL# Method 

BOFKH6 L4482-5 DUP 160.1 TDS 
L4482-3 MS,DUP 300.0 Orthophosphate, Fluoride, Chloride, 

Nitrate-N, Nitrite-N, Sulfate 
L4482-4 DUP 310. 1 Alkalinity 
L4482-6 MS,DUP CLP Cyanide 

Holding Time Requirements 
All samples were analyzed within the specified holding time . 

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 . 

Kay Mccann May 18, 1995 

Prepared By Date 
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Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

Log-in No.: L4482 
Quotation No.: Q400000-B­

SAF: 895-049 
Document File No.: 0511596 

BHI Document File No.:221 
SDG No.: LK4482 

Page3 · 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument t_une (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), duplicate sample(s). 

Preparation and Analysis Requirements 

The samples were received in on May 11, 1995. They were logged in as L4482 and prepared 
and analyzed in batches 511 bhT for total metals and 511 bhD for filtered water. 

Holding Times-

All samples were analyzed within the method-specific holding times . 

Method Blanks-

The method blanks were free of contamination. 

Internal Quality Control-

All Internal Quality Control were within acceptance limits with the following exception: The 
matrix spike recovery for bismuth in the filtered water analysis was outside of acceptance 
limits (27%). The recovery based on the LCS (99%) support that the analytical system was 
operating within control limits. 

Sample Results-

Bismuth was determined by ICP-MS, as approved by Clay Smith of Bechtel Hanford. 

Shellee McGrath 
Prepared By 

June 29, 1995 
Date 
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Lockheed Analytical Services 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No. : L4482 
Quotation No.: Q400000-B­

SAF: 895-049 
Document File No.: 0511596 

BHI Document File No::221 
SDG No.: LK4482 

Page4 · 

The routine calibration and quality control 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, duplicate samples. 

Holding Time Requirements 

All holding time requirements were met. 

Chemical recoveries and MDAs, where applicable, can be found on the preparation and 
calculation worksheets of the attached raw data for each method. 

Analytical Method 

Gamma Spectrum Analysis 

The gamma spectrum analysis was performed using LAL-91-SOP-0063. All samples _ 
were analyzed on batch #23211, which contains a method blank (MB), two duplicates 
(DUP1, DUP2), and a laboratory control sample (LCS). The DUP2 for Cs-137 was out 
of limits; however, since the Cs-137 DUP1 and both Pb-214 duplicates were within 
limits, the data is considered acceptable. All other QC criteria were met. 

Gross Alpha Beta 

The gross alpha beta analysis was performed using LAL-91-SOP-0060. All samples 
were analyzed on batch #23215, which contains an MB, DUP and LCS. No problems 
were encountered during preparation or analysis, and a.II QC criteria were met. 

Plutonium Isotopic 

The plutonium isotopic analysis was performed using LAL-91-SOP-0108. All samples . 
were analyzed on bat ch #23154, which contains an MB, DUP and LCS. The duplicate 
(sample #23154DUP1) has a poor chemical recovery and only three counts.' The 
duplicate uncertainty show_s that the detected value is not significantly different from 
zero. No matrix spike analysis (MS) was performed due to insufficient sample. All 
other QC criteria were met. 

00? 
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Lockheed Analytical Services 

Strontium-90 

Log-in No.: L4482 
Quotation No.: Q400000-B­

SAF: 895-049 
Document File No.: 0511596 

BHI Document File No.:221 
SDG No.: LK4482 

Page5 · 

The strontium-90 analysis was performed using LAL-91-SOP-0196., All samples were 
analyzed on batch #23179, which contains an MB, DUP and LCS. During preparation, 
the samples were wetashed under the heat lamp with concentrated HNO3 to get rid 
of the excess organic mater'ials. This was done in the original conical planchets. After 
they were dried, they were reweighed. There was insufficient sample for an MS 
analysis. All other QC criteria were met. 

T echnetium-99 

The technetium-99 analysis was performed using LAL-91-SOP-0 169. All samples were 
analyzed on batch #23139, which contains an MB, DUP1, DUP2, and LCS. The 
second duplicate (DUP2) was out of limits; however, since DUP1 was within limits, the 
data is considered acceptable. No matrix spike analysis was performed due to 
insufficient sample. All other QC criteria were met. 

Total Uranium 

The total uranium analysis was performed using LAL-91-SOP-0168. All samples were 
analyzed on batch #23131, which contains an MB, DUP, LCS and MS. No problems 
were encountered during preparation or analysis, and all QC criteria were met. 

Tritium 

The tritium analysis was performed using LAL-91-SOP-0066. All samples were 
analyzed on batch #23181, which contains an MB, DUP, LCS and MS. No problems 
were encountered during preparation or analysis, and all QC criteria were met. 

Yvonne M. Jacoby 
Prepared By 

June 20. 1995 
Date 
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Lockheed Analytical Services 
DATA QUALIFIERS FOR INORGANIC ANALYSES 

[Revised 08/28/92] 

- --- - --- -

For CLP Anal,yses Only - Reported value is less than the ·contract required detection 
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 
associ3:ied blank w~ose concentration was greater than the reporting detection limit 
(RDL). 

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

Estimated value due to presence of interference. 

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

For CLP Analysesi Only - Duplicate injection precision criterion was not met. 
! 

Matrix spike recovery exceeded acceptance limits. 

Reported value w~ determined from the method of standard addition. 

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

For AAS Only - Post-digestion spike for Furnace AAS did not meet acceptance crite_!"ia 
and sample _absorbance is less than 50% of spike absorbance. 

Analyst-defined qualifier. 

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

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

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 co~centration. 

The RPD cannot be computed because the sample and/or duplicate c~ncentration 
was below-the RDL. . . 

1 Used as footnote designations on the QC summary form. 
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Lockheed Ant!,lytical Services 
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES 

[Revised 08/28/92] 

Any constituent that was also detected in the associated blank whose 
concentration was greater than the reporting detection limit (RDL) and/or 
minimum detectable activity (MDA). 

Presence of high TDS in sample required reduction of sample size which 
increased the MDA. 

Constituent detected in the diluted sample. 

Constituent concentration exceeded the calibration or attenuation curve range. 

For Alpha Spectrometry Only-- FWHM exceeded acceptance limits. 

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

Chemical yield exceeded acceptance limits. 

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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LOCKHEED ANALYTICAL SERVICES . t--' 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) \ ~\ L 

Jun 16 1995, 10:59 . arn .,,,-- 1) ( \J\ ....., 
Login Number: L4482 r--✓'-

Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hariford Project 

L4482-1 BOFKH6 09-MAY-95 ll-MAY-95 
TEMP 2 
Location: EXPENDED 
Water 1 S SCREENING Hold:05-NOV-95 

L4482~2 > .. ><?= ... .,, ....... ·· BQFKH6 09-MAY-95 
TEMP 2 "ICP METALS=Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi,Se" 
Location: RFG01-7C 
Water 1 S CLP FURNACE 

ICP Water 1 S CLP 
Water 1 S CLP ICP-MS METALS 

L4482-3 BOFKH6 
TEMP 2 
Location: RFG19-103C 
Water 1 s 300.0 CHLORIDE 
Water 1 s 300.0 FLUORIDE 
Water 1 s 300.0 NITRATE 
Water 1 s 300.0 NITRITE 
Water 1 s 300.0 PHOSPHATE 
Water 1 s 300.0 SULFATE 

L4482-4 BOFKH6 
TEMP 2 
Location: RFG19-103C 
Water 1 s 310.1 ALKALINITY 

L4482-5 BOFKH6 
TEMP 2 
Location: RFG19-127C 
Water 1 s 160.1 TDS 

Hold:05-NOV-95 
Hold:05-NOV-95 
Hold:05-NOV-95 

09-MAY-95 

Hold:06-JUN-95 
Hold:06-JUN-95 
Hold:ll-MAY-95 
Hold:ll-MAY-95 
Hold:ll-MAY-95 
Hold:06-JUN-95 

09-MAY-95 

Hold:23-MAY-95 

09-MAY-95 

Hold: 16.-MAY-95 

L4482-6 •.. ·· ; ..... •·· ... /.· ,:: ;· .. ··•• B.OFKH6 09-MAY-95 
TEMP 2 "ICP METALS=Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi,Se" 
Location: RFG19-127C 
Water 1 S CLP CYANIDE Hold:23-MAY-95 

ll-MAY-95 

ll-MAY-9 5 

ll-MAY-9 5 

11-MAY-95 

11-MAY-9 5 

L4482-7 
TEMP 2 

BOFKH6 . 09-MAY-95 11-MAY-95 

Location: .RFG01-7C 

~~~
2

;
8 

11 GAMMA SPEC ~gF~~iLUDE Csl37, co-~~~~~=i~6~l-MAY-
95 

Location: 155 

Page . l 

4ADDt=O ((_f> lC..P- WtS 

L\{4SZ-Z. -2 r 
' 

()1 t:' TA L.S (ts 1 ) 7"7) 

~ l C,' b-U, -'r j-

. Due 
PR Date 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 16 1995, 10:59 am 

Log in Nu'mber: L4 4 8 2 
Account: 596 BechteL Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project .. 

!lifiiil ifilllJJiJIJIJiJJ!llii!!JljJ!Jil!Jj!jiJJjl!lj!J!!i:Jl!ljl!ll!11llilllil!:!!!Jl •III J:jlj:!JJJj!JJIJIIIJjJiJJjJ!JjjjJ/jJJJ:/jjlJl!/j;/l:!!!5~•£;~~1••JJl!J!!/JjJ!J!•:/:l~l'.Ci ve···••·•••···· PR gci:~-· 
Water 
Water 
Water 
Water 
Water 

i:.;4482-9 
TEMP 2 
Location: 

L4482-10 
TEMP 2 
Location: 

L4482-11 
TEMP 2 
Location: 

L4482-12 
TEMP 2 
Location: 

L4482-13 
TEMP 2 
Location: 

L4482-14 
TEMP 2 
Location: 

L4482.;.15 
TEMP 2 
Location: 

L4482-16 
TEMP 2 
Location: 
Water 

1 
1 
1 
1 
1 

S GAMMA SPEC LAL-0063 
S GR ALP/BETA LAL-0060 
S PU-ISOTOPIC LAL-0108 
S SR-90 LAL-0196 

Hold:05-NOV-95 
Hold:05-NOV-95 
Hold:05-NOV-95 
Hold:05-NOV-95 
Hold:05-NOV-95 SU TOTAL KPA LAL-0168 

II~~ 

• BOFKH6 . 09-MAY-95 11-MAY-95 
SPEC TO INCLUDE Cs137, Co-60, Ru-106" 

156H-Al00 

BOFKH6 09-MAY-95 11-MAY-95 
''GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106" 

156V-045 

BOFKH6 09-MAY-95 11-MAY-95 
''GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106" 

EXPENDED 

·> :·;:::· :-:·: .!{( ··:)\ .. :_._.:::.\:: :;-: .. BOFKH6 09-MAY-95 11-MAY-95 
"GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106 11 

156V-045 

BOFKH6 09-MAY-95 ll-MAY-95 
''GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106" 

156H-A100 

BOFKH6 09-MAY-95 11-MAY-95 
''GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106 11 

156V-E032 

. . . .::: .. ::>:·::. BOFKH6 09.-MAY-95 ll-MAY-95 
''GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106 11 

156V-A035 

BOFKH6 09-MAY-95 11-MAY-95 

156-020 
1 S TRITIUM(.H3} . LAL-0066 Hold:05-NOV-95 

L44$2711 BOiKH6 09-MAY-95 11-MAY-95 
TEMP 2 
Location: 156CART-4 
Water 1 . S TC-99 LAL-0169 Hold:05-NOV-95 

Page 2 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15=-JUN-95 

15-JUN-95 . . 

15-JUN-95 I 

15-JUN-95 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (ln0l) 

Jun 16 1995, 10:59 am 

Login Number: L4482 
Account: 596 Bechtel Hariford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project .• 

t4482-18 
TEMP 2 

. • : .... 

Location: 156H-A100 

L448.2~19 
TEMP 2 
Location: 156H-A10b 

L44S2,;;;2b .. 
TEMP 2. 
Location: 156H-A100 

B0FKH6 09-MAY-95 ll-MAY-95 

B0FKH6 09-MAY-95 11-MAY-95 

B0FKH6 09-MAY-95 11-MAY-95 

L4482-21 . . B0FKH7 09-MAY-95 11-MAY-9 5 
TEMP 2 11 I C:l?METALS=Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi,Se" 
Location: 133 
Filt H20 15 S CLP FURNACE 
Filt H20 15 S CLP ICP 
Filt H20 15 S CLP ICP-MS METALS 

t4482722 .. 
Location: 
Water 1 

-~EPORT TYPE 

S EDD - DISK DEL. 

Hold:05-NOV-95 
Hold:05-NOV-95 
Hold:05-NOV-95 

11-MAY-95 11-MAY-95 

Water 1 
Water 1 

S INORG TYPE 2 RPT + 
S RAD RPT TYPE 2 

Page 3 

Signature: 

Date: 

Due 
PR Date 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 
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LOGIN CHAIN OF CUSTODY REPORT (lriOl) 
May 11 1995, 10:31 am 

Login Number: L4482 
Account: 596 Bechtel _Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

---------------------------------------:1 
L4482-1 BOFKH6 09-MAY-9~ 11-MAY-95 15-JUN-95 
TEMP 2 
Location: 157 
Water 1 S SCREENING Hold:05-NOV-95 

L4482-2 BOFKH~ 09-MAY-95 11-MAY-95 15-JUN-95 
TEMP 2 "ICP METALS=Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi,Se" 
Location: 157 
Water 1 s CLP FURNACE Hold:05-NOV-95 
Water 1 s CLP ICP Hold:05-NOV-95 

L4482-3 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95 
TEMP 2 
Location: 157 
Water 1 s 300.0 CHLORIDE Hold:06-JUN-95 
Water 1 s 300.0 FLUORIDE Hold:06-JUN-95 
Water 1 s 300.0 NITRATE Hold:ll-MAY-95 
Water 1 s 300.0 NITRITE Hold:ll-MAY-95 
Water 1 s 300.0 PHOSPHATE Hold:ll-MAY-95 
Water 1 S- 300.0 SULFATE Hold:06-JUN-95 

L4482-4 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95 
TEMP 2 
Location: 157 
Water 1 s 310.1 ALKALINITY Hold:23-MAY-95 

-
L4482-5 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95 
TEMP 2 
Location: 157 
Water 1 s 160.1 TDS Hold:16-MAY-95 

, 
L4482-6 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95 
TEMP 2 "ICP METALS=Ca, Mg, Na, K, Fe, Mn, Si ,Al, Bi, Se"· 
Location: 157 
Water 1 s CLP CYANIDE Hold:23-MAY-95 

L4482-7 BOFKH6 . 09-MAY-95 11-MAY-95 15-JUN-95 
TEMP 2 
Location: 157 

L4482-8 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95 
TEMP 2 ''GAMMA SPEC TO INCLUDE Cs137, Co-60, RU:-106" 
Location: 157 
Water 1 s GAMMA SPEC LAL-0063 Hold:05-NOV-95 

Page 1 
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Water 
Water 
Water 
Water 

L4482-9 
TEMP 2 
Location: 

L4482-10 
TEMP 2 
Location: 

L4482-11 
TEMP 2 
Location: 

L4482-12 
TEMP 2 
Location: 

L4482-13 
TEMP 2 
Location: 

L4482-14 
TEMP 2 
Location: 

L4482-15 
TEMP 2 
Location: 

L4482-16 
TEMP 2 
Location: 
Water 

L4482-l.7 
TEMP 2 
Location: 
Water 

- ---- - - - ---

96 I 3LfY6. 2198 
LOGIN CHAIN OF CUSTODY REPORT (lnOl} 

May 11 1995, 10:31 am 

Login Number: L4482 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

1 s GR ALP/BETA LAL-0060 Hold:05-NOV-95 
1 s PU-ISOTOPIC LAL-0108 Hold:05-NOV-95 
1 s SR-90 LAL-0196 Hold:05-NOV-95 
1 s U TOTAL KPA LAL-0168 Hold:05-NOV-95 

B0FKH6 . 09-MAY-95 ll-MAY-95 
''GAMMA SPEC TO INCLUDE Csl37, Co-60, Ru-106 11 

157 

B0FKH6 09-MAY-95 11-MAY-95 
''GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106" 

157 

B0FKH6 09-MAY-95 11-MAY-95 
''GAMMA SPEC TO INCLUDE Csl37, Co-60, Ru-106" 

157 

B0FKH6 09-MAY-95 ll-MAY-95 
''GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru.:..106 11 

157 

B0FKH6 09-MAY-95 ll-MAY-95 
''GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106 11 

157 

BOFKH6 09-MAY-95 11-MAY-95 
''GAMMA SPEC TO INCLUDE Csl37, Co-60, Ru-106 11 

157 

B0FKH6 09-MAY~95 ll-MAY-95 
''GAMMA SPEC TO INCLUDE Csl37, Co-60, · RU-106 11 

157 

B0FKH6 09-MAY-95 ll-MAY-95 

157 
1 s TRITIUM{H3) LAL-0066 Hold:05-NOV-95 

BOFiqI6 09-MAY-95 ll-MAY-95 

157 
1 s TC-99 LAL-0169 Hold:05-NOV..;.95 

.. 

Page 2 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 
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96 I 3Y~6 .• Z 199 
LOGIN CHAIN OF CUSTODY REPORT (lri0l) 

May 11 1995, 10:31 am 

Login Number: L4482 
Account: 596 Bechtel _Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

L4482-18 B0FKH6 09-MAY-95 ll-MAY~95 
TEMP 2 
Location: 157 

L4482-19 B0FKH6 09-MAY-95 11-MAY-95 
TEMP 2 
Location: 157 

L4482-20 B0FKH6 09-MAY-95 ll-MAY-95 
TEMP 2 
Location: 157 

L4482-21 B0FKH7 09-MAY-95 11-MAY-95 
TEMP 2 "ICP METALS=Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi,Se" 
Location: 157 
Filt H20 15 S CLP FURNACE Hold:05-NOV-95 
Filt H20 15 S CLP ICP Hold:05-NOV-95 

L4482-22 
Location: 
Water 1 
Water · 1 
Water 1 

REPORT TYPE 

S EDD - DISK DEL. 

11-MAY-95 11-MAY-95 

S INORG TYPE 2 RPT + 
S RAD RPT TYPE 2 

Page 3 

Signature: 

Date: 

., r\h 
d__/ ·\ 
I aJ c ) tn' l 

7 -- , 
s--- -11 - 9 S-

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 

15-JUN-95 
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: - . ~,.,10~ l'agc _I_ of _I_ 
Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST -- I~. ~I Data Turnaround 

, Collector .• Company Contact Telephone 
0 Priority 

\::::-,Lee · G.L. Kasza (509) 372-9675 • Normal 

Project Designation Sampling Location SAF No. 
200-BP-5 Groundwater Round 3 200 East B95-049 

Ice Chest No. Field Logbook No. Method of Shipment 

(,'mL-371 ,:::: F "<... )J~q Federal Express 

Shipped To Offstle Property No. 
\fv9Cj O -030:-1-a.q 

Bill of Lading/ Air Bill No. 
Lockheed ~ c,o l/furi r'-fi 1..1<- I 
Possible Sample Hazards/Remarks Preservation HN03 Cool 4°C Cool 4°C Cool 4°C NaOII HN03 Cool 4°C IICI Cool 4°C IIN.0 1.._ 

Type of Container PIG G p p l' PIG G p I' 
-a-.. 

) 

._..... 
No. of Container(s) I I I I 2 II I 4 I IE. 

Special Handling and/or Storage 
Volume 

1.-J .... 

Maintain samples be1ween_2•c and 6°C. IL 500mL 250ml 500mL 11,: IL 500ml IL 20ml ~ 
•1 Ani001 (IC)- Alkalinity TDS Cyanide •2 Tritium Tc-99 Activity . 31 ... ,;,; 

P , Co, S04, Scan 
c::, 

SAMPLE ANALYSIS 
N02, NO3, ~ 

P04 

' 
Sample No. Matrix• Date Sampled Time Sampled 

f>t> FKH(p LL., S""•q,·fr //o;}. y__ ~ A ,.,x_ X >< ~ X /\ 
r:3tFK ~ l '--v S·<t-tr )IOA- X 

I 

CHAIN Of POSSJ!SSION Sign/Print Names 
SPECIAL INSTRUCTIONS Matrix• 

- 1 s ... So il I 
Relinquished By ~ Datemme ~~ <::;/Cc;;.. Date/Time 7S'e>o •t ICP Mcials · to include Ca, Mg, Na, K, Pe, Mn, Si, Al, and Bi. AA Meiat.s · to include· Se (unfiltered) . SE a Sl.d im~lll I 

'JV-~ -k..L, J1'Yh< /Y:c:io i/. ,(. F'/-1-r 
*2 Gm" Alpha; Gros, Beta; Pu-238,-239/240; Sr-90; Gamma Spec • tu include Cs- 137, Co-60, Ru-!06; SO 'c SuliJ 

, i3u ,If-,-.., Total Ur.inium. SI. w Sludge 

~1~ ~ &/fC Datcmme D'tOC)J Received By Dateffime •3 ICP Melals · 10 include Ca, Mg, Na, K, Pe, Mo, Si, Al, and Bi. AA Melals • to include Se (liliered) . 
w ... w;at('r 

0 ~ Oil 

-',/ './., ~ ivJ.)1-,,,,u t:;'-/0-r/, A - Air 
Sample analysis for P04, N02, NO3 by EPA 300.0 is bci!tg requested for infonnation only: The ERC t>S • l)ru111 Solid, 

Jfolinquished By Datemme Received By Dale/Time ContrJctor ackouwledges that lbe 4M-hour hold time will not be met. Ill. ~ 1>n1111 l."luitl, 

~ 
T ... Tissu..: 
WI • Wipe 

\ ,Relinquished By Datcmme Received By Date/Time The Activity Scan is for bolh sample numbers listed oo this chain of custody. I. ~ t i.1uid 
V ., V 1,.-id1li1.111 

IL I XI • OU1« . 

t-- I LABORATORY Received By 

~~ 
- Tille 

C"' ),,:,/ ... ,., 
Date/Time/ 

,-. SECTION .5c(.-..J I .c... s-u-ris- O)''-tS-
''-' FINAL SAMPLE ~ l'isposal Method Disposed By llateffimc 

w 
.. 

J)JSPOSmON C D .. -- · -- - ·-----~ 



9613Y46~2201 
WHC/BHI SAMPLE CHECK-IN LIST 

I-; Da te/Time Received: 5~ J/-0 \- '!. (V' 1,1_......__ 
J 

SDG #: I 

/-1;t -I-

Work Order Number: _ ___.4 ..... f .... C=_,.,-=-_______ SAF # : L5 CJ <;" - 6 L[ 1 
Shipping Container ID:<; m L - 3 ) J Chain of Custody # __ .._~,,,..,~;..._t•Z.-<"-. _______ _ 

1. Custody Seals on shipping container intact? Yes [~] No [ ] 

2. Custody Seals dated and signed? 

3. Chain-of-Custody record present? 

Yes [~] 'No [ ] 

Yes lX] No [ 1 

d. ,oC , 4. Cooler temperature / ----------------
5. Vermiculite/packing materials is Wet [ ] Dry [;.<] 

6. Number of samples in shipping container: ] / ----.,-----------
7. Sample holding times exceeded: Yes bd No [ 1 

8. Samples have: 

9. Samples are: 

tape hazard labels ---- -----)( custody seals ____ appropriate sample labels 

--X--in good condition 
broken ---leaking 

have air bubbles ----
10. Were any anomalies identified in sample receipt? Yes [ ] No _Ix_,] 

11. Description of anomalies (include sample numbers) : __ 1_J;._'e:J_ ______ _ 

Sample Custodian:+{g~~=---C....___..~ ........ =~~d ...... _______ _ On: S-/!-7S / 9 .·a"c,.., 
/ l 

Telephoned To: fs9.J.bLeen HqLL 

FORM NO . LS-042, Rev . 1, 2/95 

On 'J- /I- 9 5 / 'r crth,By ~k,L S-,.v,t. ,.5 
J 

021 
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961·3. 4 :2202· .. : ~ · ... . .., • • _ _ , I' .. . ~-,1,.;• • .. ~..:- ., .... ,u · , · •.) . ..... · • - · . • ,- . .... _ .. -- ~ .. -~ -
7 • 
I· Sample Login 

'! - ' 

Login Review Checklist 

Lot Numbcrl ¼t.f J.~ 
The: !ogin rc•:ic:w should be conducted by that pernlJ1 logging· in the sample: as we!! JS a 
pee:-. Ple::!e use ~is cheddist to c:nsurc that such n:vicws occur. in a uniform basis. PI~!~ . 
sign :md date bciow tD verify that J login review ha.s occurred. This cncddist should be 
affixcri to e:u:b login padc.ige ;:,rior to dismcurion. 

For •n c1Tcc11ve i0r1n m,cw. ~ a minimum. live ~a,u {ram Illa larin pn:sua a,w ""811N. llua ,,. w cbiA a( cuJ&Odr (Gt 

cqu1vatcm1, ;Aa ,orrn Cb&n o{ c:u&Ody """'"· :!11 s•m,i,. _,,- rqN1ft. Illa uinpu namGJ cbac&Jia. .aad W iac,n ,;uaiauon. 3cror: 
brrrnninr • rwYiaw. CIIIIIR ~ ll1aa /in ccnnpan1nu arr naalabla. Fer jao• widl 1m1lc c~ samples. Ji& s.ainp1c :uir.-r.ary r:;:cn 
may b& OfflfflilUG. 

Sample Summar: Rc;ort 
Ni.A 

I. An: lll sample !Ds corr::..:? 
2. Arc lll sample prc:c.9lt? 
3. Are lll matrices ccrrcd? 

<•-r .• TCJt &a&1r-a uauld •• aa, TCI.P !cunau. r..w bJaau uawd II•~ 

. 

Ye! 

.. _ .. i. 
~ 
.Lo 

4 . Arc lll anaiys= on the d:ain of cust0dy/Iagin quowicn included? ~ 
5. A~ maiyse !oggcd in fer the_ ccm:a cantain=-1 X. 

<•·•·• .auiyw ~ saw. ion lagn ill for• pawn• · ... ¥in-• 
6. Are sample log:ed in acc:.,niing to IabtmlUDj' batdting pma:dums? i 

(••I•• ':"C"_.I l"lplU 1..aiq 1M 1awwa11 wL./w....1 letiJe ...... --"Illa lap ia a Illa W :lllllc) 

Logi~ Clair. ,f C;.rnodv R~ou 

I. 
2. 

Arc :he Coile=. Rc::ive , and Due d3Ic: c:mTCCt far every sample: 
Have J.pprcpriatc sample :cmrr:c.91ts be= indudea? 
<•·I•• ~1'':\fSC -paaiaL ,_, (l'lffll 1Aa ctiaaa CI Ai-a.--- lllllliil'IC•lirmal 

s · ,, · · ~ ·:r a~;-te :-,;e;;;;vtnge;;r m 

ND 

1. Arc mv disc:=andcs betw~:: the dwn of cmtcdy and the !ogin noted:_ _ ;;p:l 
<•-r .• :~ m. Giff',,;.. 1111 cuiaa ;,, ,_,. •• bcnw 1a.llaia.-.- - -. Jllllllriu ,_ fmm bruupJ 

S----- 11-;>y-

Dace Secondary review signature Dare 

022 



Lockheed Analytical Services 
Sample Receiving Checklist 
Client Name: k/f"S,/, ,1P..l/n, (r~ -Ji,, . 11').. I .,, i) __, 
COOLER CONDmON UPON RECEIPT 

J~-Temperature of cooler upon receipt: 
temperature of temp. blank upon receipt: -
cultocly seal• intact 

chain of custody praent 
blue ice (or equiv.) prcaent/frozco 

rad survey completed 

SAMPLE CONDmON UPON RECEIPT 

all bottle• labeled 
sample• intact 
proper container uaod for 11U11plc type 
sample volume 1ufficicnt for analyail 
proper .pres. indicated on the COC 
VOA'• contain hcadspacc 
arc aamplca bi-phuic (if ao, indicate aample ID'S): 

MISCELLANEOUS ITEMS 

samples with abort holding time, 

samples to subcontract 

ADDmONAL COMMENTS/DISCREPANCIES 

0.. 

A/ '· \ I\ -'I 

Completed by / date: ~ / ~ ,;> ~., f/r _, ,. L..w,.//'-,,,.-? 

Seat to the clicat (dat.cAnitia11): 
. 

Job No. L Lf I-/ ~"c), Cooler ID: 

Yea No • Commmta/Diac:rqiencic:1 

)C 

~ 

')( 

X 

Yea No • Commeata/Diacrq,uciea 

.)< 

_X 

X 

X 

y 

./J/J..,1 
/}//c] 

Yea No • Commmta/Diac:repancica 

X ,-7.: 1,1, ;P J /J; r,erir.P 

I?.✓ >-.'1 
I 

) //-);{f 
•• Client'• lignaturo upoo rccc:ipt: 

NotM: • -r OIOIIIAd rlao .,,,,,,,,_;.to CSI( of aq ~ ~ llpCIIII IDU/pl :.:: :=.- :• 

•• • ,,__ 1r11'Jr tbf. Jolon,utioa .ud ldtlnl rit laulauJJo to ti»~ CSR~ .Ul-1146 

0 
N 
CJ 
version 2.0 (11/11/94} 

.. ... ·•· 
/ .· .. :. :-_ )\ .. ,//·•,: . 

Page 1 of 
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Environn:iental £RC 
Restoration Team 
Contractor I I 

Interoffice Memorandum -

TO: W. S. Thompson 

coriES: D. B. Erb 

N3-06 

H6-01 

OATE: April 21, 1995 

FROM: . S. K. De Mers 
Radiological Controls · 
N3-06/376-2764· 

srn.1EcT: 1995 Round '.3 sampli'ng for 200-BP-5 

Job No . .!.!192 
wnnc:n Ra,...,,_ Rwwt,:.U : ~o 
C"Ci : S ;A · 

OL': ~Rr-5 
TSO: SIA 

EN.A : ~ I J\ 

~~ier.~ C"nJc : : ',)t),S k<-..nd J ~~ ''" ~ 

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of 
samples taken from the attached list of wells. 

The wells listed in the attachment were reviewed for radiological content based on the previous 
4 years of sampling data. No well listed has a /j activity in excess of 100,000 pCi/1 
( < .1 uCi/sample based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/1 
( < .01 uCi/1 based on a 1 liter sample). All wells show activities < 2,000 pCi/gm ( < 2 nCi/gm 
0.0.T. limit) . The highest activity in recent samples is 17,000 pCi/1 /3 and 170 pCi/1 a. 

Radiological monitoring during sampling will only be required if the wells are located in 
radiological areas or if the wells themselves are labeled with radiological stickers. 
Mo}litoring requirements for down hole work such as pump removal will be determined based on 
the history of each well on a case by case basis. 

skd 

020 

I 
I 



DISSOLVED METALS RESULTS 

LAL Batch ID(s): 511 bhD Date Received: 05-1.1-95 

Aluminum CLP <0.057 0.057 0.20 u 06-16-95 L4482-21 

Bismuth CLP 0.0014 0.001 0.005 BN 06-.28-95 L4482-21 

Calcium CLP 34 0.056 5.0 06-16-95 L4482-21 

Iron CLP 0.019 0.010 . 0.10 B 06-16-95 L4482-21 

Mai:mesium CLP 10 0.057 5.0 06-16-95 L4482-21 

Manganese CLP <0.002 0.002 0.015 u 06-16-95 L4482-21 

Potassium CLP 8.2 0.363 5.0 06-16-95 L4482-21 

Selenium CLP <0.003 0.003 0 .005 w 06-17-95 L4482-21 

Silicon CLP 26 0.012 0.10 06-22-95 L4482-21 

Sodium CLP 23 0.041 5.0 06-16-95 L4482-21 

II CommenB: 

II 

059 



·9613446 .. ,206 

TOTAL METALS RESULTS 

LAL Batch ID(s) :. 511 bhT Date Received: os·-l1-95 

;i!i!li~ liliii ltrta!i1, ,1!!1111!111 llE}!tJI lllllll !!ii .. ~E:,:11 

Aluminum CLP <0.057 0 .057 0.20 u 06-20-95 L4482-2 

Bismuth CLP <0.001 · 0.001 0.005 u 06-28-95 L4482-2 

Calcium CLP 34 0.056 5.0 06-20-95 L4482-2 

Iron CLP 0 .17 0.010 0 .10 06-20-95 L4482-2 

Magnesium CLP 10 0 .057 5.0 06-20-95 L4482-2 

Manganese CLP <0.002 0.002 0.015 u 06-20-95 L4482-2 

Potassium CLP 8.8 0.363 5.0 06-20-95 L4482-2 

Selenium CLP <0.003 0.003 0.005 w 06-19-95 L4482-2 

Silicon CLP 28 0.012 0.10 06-22-95 L4482-2 

Sodium CLP 24 0.041 5.0 06-20-95 L4482-2 

II Commenu: 

- 11 
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!Client Sample ID: BOFKH6 

!Matrix: Water 

!Percent Solids: N/A 

~ f-NALYTICAL SERVICES 

Sample Results 

I Date ·· Collected: 

!Date Received: 

09-MAY-95 

ll-MAY-95 I 

I 

iiliillllllllll!lf llf ll1ll!II ;;;-;;;;;> lllllliilll l~Bi l[fi1i 111'.JI lli:,11; 'i~ti~ 
Total Dissolved Sol ids mg/L 160.1 280 40. 16·MAY·95 22839 L4482·5 

Chloride rng/L 300.0 8.5 0.020 11·MAY·95 22732 L4482·3 

Fluorid~ mg/L 300.0 0.33 0.10 11-MAY-95 22737 L4482·3 

Nitrate·N mg/L 300.0 11. 0.020 11·MAY·95 22733 L4482·3 

Nitrite·N mg/L 300.0 < 0.002 0.010 u 11-MAY-95 22734 L4482·3 

Ortho Phosphate mg/L 300.0 < 0.020 0.10 u 11-MAY-95 22736 L4482·3 

Sulfate mg/L 300.0 16. 0.10 11-MAY-95 22735 L4482·3 

Alkalinity, total (as CaC03) mg/L 310.1 110 30. 16-MAY-95 22859 L4482·4 

Bicarbonate Alica as CaC03 mg/L 310.1 110 30. 16·MAY·95 22859 L4482·4 

Carbonate Alka as CaC03 mg/L 310.1 < 10. 30. u 16-MAY-95 22859 L4482·4 

Total Cyanide mg/L CLP 0.034 0.020 0(1:2) 16-MAY-95 22874 L4482·6 

026 
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. - · --- - - -------
9 1 F'-Y4 1 

~, OJ at~ Analytical Laboratory 
SAMPLE SUMMARY REPORT (su02) . 

Bechtel Hanford, Inc.* Richland, WA 

BOFKH6 - L4482-l Water SCREENING -
L4482-2 -Water CLP .FURNACE-
L4482-2 Water CLP I.CP -
L4482-3 Water 300 .. o· CHLORIDE - · 
L4482-3 Water 300. 0 FLUORIDE · 
L4482-3 Water 300. 0 NITRATE-
L4482-3 Water 300. 0 NI-TRITE -
L4482-3 Wate·r 300.0 PHOSPHATE 
L4482-3 . Water 300.0 SULFATE -
L4482-4 Water 310. I ALKALI NIT' 
L4482-5 Water 160. I TOS-
L4482-6 Water CLP CYANIDE-
L4482-8 Water GAMMA SPEC LAL-C 
L4482-8 Water GR ALP/BETA LAL-
L4482-8 Water PU-ISOTOPIC LAL-
L4482-8 Water SR-90 LAL-0196 -
L4482-8 Water U TOTAL KPA LAL-
L4482-16 Water TRITIUM(H3) LAL-
L4482- 17 Water TC-99 LAL-0169-

BOFKH7 - L4482-21 Fil t H20 CLP FURNACE .... 
L4482-21 Fil t H20 CLP ICP -

REPORT TYPE - L4482-22 Water EDD - DISK DEL~ 
L4482-22 Water !NORG TYPE 2 RPT 
L4482-22 Water RAO RPT TYPE 2 

024 



9613446~2209 -

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (r.01) 

Bechtel Hanford, Inc. * Rfchland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Cl f-,t Sample ID: BOFICH6 

Date Collected: 09·MAY·95 

Matrix: 

SDG: 

Ac·228(Ra·228) 
Co-58 
Co-60 
Cs-137 
Eu-152 
Eu-154 
Eu-155 
Fe-59 
Pb-212 
Pb·214(Ra·226) 
Ra·226(GAMMA) 
Ru-106 
U·235(GAMMA) 
Gross Alpha 
Gross Beta 
Pu-238 
Pu-239/40 
Total redfo·strontfua 
Uranil• 

-Water 

LIC4482 

31-MAY-95 
31-MAY-95 
31-MAY-95 
31·MAY·95 
31·MAY·95 
31-MAY-95 
31·MAY·95 
31-MAY-95 
31-MAY-95 
31-MAY-95 
31-MAY-95 
31·MAY·95 
31·MAY·95 
12·JUN·95 
12·JUN·95 
12·JUN·95 
12·JUN·95 
09·JUN·95 
09-JUN-95 

GAMMA SPEC LAL-0063 23211 
GAMMA SPEC LAL-0063-23211 
GAMMA SPEC LAL-0063-23211 
GAMMA SPEC LAL-0063-23211 
GAMMA SPEC LAL-0063-23211 
GAMMA SPEC LAL-0063-23211 
GAMMA SPEC LAL-0063-23211 
GAMMA SPEC LAL-0063-23211 
GAMMA SPEC LAL-0063-23211 
GAMMA SPEC LAL-0063-23211 
GAMMA SPEC LAL-0063-23211 
GAMMA SPEC LAL-0063-23211 
GAMMA SPEC LAL-0063-23211 
GR ALP/BETA LAL-0060 23215 
GR ALP/BETA LAL-0060:23215 
PU-ISOTOPIC LAL-0108 23154 
PU-ISOTOPIC LAL-0108-23154 
SR-90 LAL-0196 23179-
U TOTAL ICPA LAL-0168_23131 

Page 2 

LAL Sample ID: L4482·8 

Date Received: 11-MAY-95 

Login Nuaber: L4482 

9. 26. 41. 
2.7 5.1 8.6 
24.4 7.9 8.9 
-7.2 4.0 12. 
·13. 13. 49. 

. -3. 13. 34. 
-2.6 6.4 19. 
1.9 8.7 19. 
5. 12. 16. 
12. 13. 18. 
-100 130 190 
10. 43. 73. 
-7. 30. 44. 
2.8 2.0 2.7 
883. 46. 3. 1 
-0.035 0.034 0.19 
0.05 0.12 0.19 
-0.21 0.42 0.75 
3.31 0.17 0.20 

pCf/L 
pCi/L 
pCi/L 
pCi/L 
pCf/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 

C pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
ug/L 

{){c,5 



H·3 

9613446.,210 
LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc,. · * Richland, IJA 

Bechtel Hanford Proje~t (Project BECHTEL-HANFORD) 

Client Sample ID: BOFKH6 

Date Collected: 09-MAY-95 

Matrix: IJater 

26-MAY-95 TRITIUM(H3) LAL-0066_23181 

Page 3 

360 

LAL Sample ID: L4482-16 

Date Received: 11~MAY-95 

Login Nurber: L4482 

220 260 pCi/L 

066 



Tc-99 

9613446.2211 
LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT · (ra01) 

Bechtel Hanford, Inc •. · * Richland, WA . 

Bechtel Hanford Project _(Project BECHTEL - HANFORD) 

Client Sample ID: BOFKH6 

Date Collected: 09-MAY-95 

Matr i x: Water 

31-MAY-95 TC-99 LAL-0169_23139 

Page 4 

1560 

LAL Sample ID: L4482- 17 

Date Received: 11-MAY-95 

Login. Nunber: L4482 

130 7.1 pCi/L 

067 
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Notebook No. O "1 1-'I 
Continued From Page __ _ 

I I 

SECONDARY I WORKING LEVEL 
STANDARD DILUTION RECORD 

~~~~~;::=.=.:::=====-a 

Isotope: 

From NIST trace.able standard?·: 

Vendor or Certificate I.D. I of parent standard: 

Diluted source logbook LD. I:" 

Balance verification?: 

Diluent used: 

·oiluent: 

·oensity of diluent (g/ml): 

a. Parent standard activity: 

b. Amount of standard transferred: 

c. Total amount of dilution: 

d. Activity of dilution [a • b / c]: 

Dilution logbook I.D. #: 

• 

:+fl-_ . j , l>-/t.JO-/ 

A,,..,-2.'II 
,.. - 'f..:, 

J:..sT S 11 I 'J G 
CJ1 :..· o.22{"_ <.o-/ 
cf _ 4 :u .;--1.:l- J. 

0. I N f/Jt)O_j 

0 I I N 1-1 N °!1 + 

A ... -;i 'I I 
- 7o 

:S-6'17 

Prepared by: ~ 1ttJ;,~. Preparation date: 
_.;..;..;_..,r----t,--,-----t 

Reviewed· by: . tt,. JL~-'.)) {) j ru, e. , 
, ' G 1,,/ • • 

Review date: 

•u lh• diluent rcmaina unch1n,ed from lh• diluent uxd ror lh• dilution eout-e., \hen• wcipt dilution of• ¥Olumc unit eourcc c1n be pcnonMd without 1 

dcnsit conversion . lflhc diluent chin u I wci htcd 11ion dcnsit conversion i1 ncceua 

LAL-91-SOP-0174 

- - · •••• • --- -•• • u~c;r 

Read and Understood By 

131 
Date Signed Date 



) /cf . Af.. 01/J 3tJ v I 
-.. ------------------------------~-:W.~-4,.J':!!!~~..;...~~"'"'=~"=~~I!-::'-""!-~..,;..=_=_= ___ -:_=_~-!!!:!"---~-:--~~~~-!!!!!~~-~--~--'!!!!!-!!!!!~--~-"'!'-... -------------------------= 

·::.· 1 CERTIFICATE OF CAIJBRATION I 
ALPHA STANDARD SOLUTION 

R.dionuclide 

Half Life: 

Am-241 

432. 7 ± 0.5 yean 

7241 
388-100-1 

Cu..s&omcr. LOCKHEED ENGINEERING & SCIENCES Co. 
P.O.No.: 06LAB1245 

Cawoa No.: Refenace Date: November I 1991 · 11:00 PST. 
Source No.: ContaiDcd R.dioactiviry: 0. 997 ,.a. 
n.-...;...._ of $dwi ~....-- -z-fll 

a. Maa of aolurim: 

b. Clemical form: 
c. Carrier mr,,.,,. 
cl. Dmsity: ' 

Rwtini ,_,._ . 

Rriew:tiw Dnit,: 

Rrt--tich Cefttf 4;.,-

llefhnd ol Cell :-

S.0007 

AmCl3 in 0.5N HCl 
Nc,..added 
1.0077 

Nam detected 

None detected 

0.1994 

pui/1111 0 20-C. 

Weiped aliqUOCI of dill eolutioa wen uuyed-, a liquid ~nriUericw ccua:.. 

Uwe. ty olM t 
L Sywnwric ......, ill imanamml calibntioa: ±2.0'5 
b. Rmdom alDClld&imy ill way: ±0,7'5 

c. Rendcw ~ ill weipiq(a): ±0.0'5 

cl. Toal ~ II Iba 99 '5 ,,....ficlfflce "8wl: ± 2. 7'5 

NISl'Tm elNili&J 
11lia ca1ilnliaa ii impiicidy tncabil to cbl Naliaa&I Imticu. of s.dudl w1 Tedmok)sy. 

Ne-. 
l. Nuclar cllla ...... ha "Table of 1.torcp11•. Sewmda Ediaiaa, tdilld by Virpaia S. Sbirley. 
2. IPL pu1ie ir,w ia •NIST~ IIIUrlllCI propam to -.b1iab wl memtain implicit 

tnr..aily far a,,,._ of auclidN, t-l m the bliDd -y(aad laelll' NIST certmcalion) of Slaadud 
R f a Maariala. (Al·ill NRC RquJatory Guide 4. 15) 

~;zt&L.-,,, AUTY CONTROL 
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9613~~6,. 22 IS IS A PHOTOCOPY OF THE CERTIFICATE 
WHICH 1S BEING MAILED TO YOU UNDER 
SEPARATE COVER. 

National lln~titute of i,tanbar~ &: urec~nologp 
-

C!tertif icate 

Standard Reference Material 4919-G 
Radioactivity Standard 

Strontium-90 

4919-0 

Radionuclide 

Source identification 

Source description 

Solution oomposition 

Solution in NIST borosilicate-glass ampoule <1>• 

Strontium-90 plus yttrium-90 plus apprmima&dy 
95 Ill each of noa-raclioactne strontium ud 
yttrium per pa ~ 1~ bydrochJoric ~ <2> 

Radioactivity ooncentratioa 

Reference time 

Overall uncertainty 

Photon-emitting impurities 

Alpha-:particle-emittin1 impurities 

Half life 

·-. -.r-: 

Apprmimatdy 5.0 pa1111 

•.514 X to' Bq ... 

1200 EST August 1, 1990 

1.05 percent <JJ 

None omened <t> 

4TrfJ liquid«intillation oounter 

This standard reference material w1i1 prepared in the Center for Radiation Racarcb, Joomn1 Radiation 
Division, Radioactivity Group, Dale D. Hoppes, Group Leader. · 

Gaithersburg, MD 20899 
· -ruary, 1991 

William P. Reed, Actin& Cbicf 
Office of Standard Reference Materials 

•Notes on back 
.. 
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(l) 

(2) 

(3) 

9613446.2215 

NOTES 

Approximately five milliliters of solution. Ampoule specifications: 

body diameter 
· wall thickness 

barium content 
lead oxide content 

, other heny elements 

16.5 % 0.5 mm 
0.60 % 0.04 mm . 
lcu than 2.5 percent 
lea than 0.02 percent. 
trace quantities 

Solution deniity ii 1.014 ·: 0.002 ~ at 21.5 -C. 

The OYCrall uncertainty was formed by taking three times the quadratic combination of 
standard deviations of the mean, or apprmimatiom thereof, for the following: 

a) liquid-scintillation measurements 
b) gravimetric measurements 
c) dead time 
d) bacqround 
e) detection ef6ciency 
f) decay-scheme data 
I) halt life 
h) radionuclic:tic impurities 

0.01 percent 
0.05 percent 
0.10 percent 
0.01 percent 
Q.30 percent 
0.10 percent 
0.01 percent 
0.10 percent 

<•> The limit of detection for photon-emitting impurities ii: 

0.01 y 1·11·1 between 50 aod 1900 kcV. 

<S> The limit of detection for alpba-particle-emittin& impurities ii: 

Q.QS Cl s·•,•. 
<'> NCRP Report No. 58, 2nd Edition, February 1985, p. 365. 

For further information please contact Dr. I.any Lucaa at (301) 975-5546. 

4919-G 

·- -~ .. 

"" 
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· 9613Y46.ZZl6 

NOTES ON THE USE 
OF 

STANDARD REFERENCE • MATERIAL 49190, STRONTIUM-90 . 
-

The activity of the strontium-90 in the ampoule is given per gram of solution. If transfers arc madt 1 

by volume, the density given on the certificate can be used to compute the activity per unit volume. 
Toe activity given is the strontium-90 activity only. Because the strontium-90 is in cqwhl>rium with 1 

its yttrium-90 daughter, which is also a beta-particle emitter, the activity given should be doubled tc · I 
get the corresponding to~ beta-particle-emission rate. . . · · _ · 1 

If the solution is to be used for making quantitative sources, it should be kept tightly sealed so .that 
evaporation, and the consequent change in the radioactivity concentration, is minimized. Glass 
containers arc best for storage. . 

Dilute solutions of strontium-~ are often assayed by liquid-scintillation counting. We recommend I 
that carrier solution containing approximately 1 mg of non-radioactive strontium be added first to 
the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium pc: 
mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 mL of emulsion­
type liquid-scintillation cocktail, the resulting 1 mg of strontium per vial is generally suffidcnt to I 
prevent the radioactive strontium-90 fr~m plating out on the vial walls. A set o~ liquid~tillation I 
vials that cover a range of samplc-solut1011 msues should be prepared and monitored over several 
days to ensure that the efficiency is constant. 

I 
Toe beta-particle counting efficiency will be somewhat 1esa than unity. A correction for the loss of 
low-energy beta particles can be computed using the integraktiscriminator-cxtrapolation technique 
(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation effidency-tracing technique 
with tritium (B.M. Couney et al, Int. J. Radiat. Isotopes 37 (1986) 403). · 

The activity concentration given on the certificate is u of 1200 hours Eastern Standard Time, 
August 9, 1990. To convert from FSr to your local time, the table given below can be used. 

TO CONVERT FROM FSI' TO: 

EDT 
CDT 
CSL 
ITS -l'Dr" . 
PSr 

UTC 

Add 1 hour 
Same u FSI' 
Subtract 1 hour 
Subtract · 1 hour 
Subtract 2 hours 
Subtract 2 hours 
.Subtract 3 hours 

.Add 5 hours 
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\JORK GROUP REPORT (wk02) 

May 22 1995,: 11 :01 am 

Work Gr014>: PU-ISOTOPIC LAL-0108_23154 for _Department: 12 Radiation Prep. 

Hanford, Inc. 

TEMP 2 
~·Noo 

6o3l 
AD)~ 

¾ 

Created: 22-MAY-95 Due: 22-MAY-95 Operator: 

1.11~.:-. uiuo Water 
~n,·nn~r - Water 

Page 1 

Water 
Water 

22·MAY·95 
22·MAY·95 
22· MAY·95 
15·JUN·95 156CART·2 
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Description 

9613446.2218 

U.S. Environmental Protection Agency 
Environmental Monitoring Systems Laboratory-Lu VetH · 

Nucl_Hr Radiation Aueument Oiviaion 

C•libration C1nific•t• 

,.._... ,..._. ... , PllJ'IWIW:239 

__. ICIMty 59 11 narp '""" I 
.._....._ 1 s , .... ...-, ...... ---f .. ___ 2_s_1_0-...... 1 ___ ___. 

M111urem1nt ActMIY of p,lncipai radiOftucfide 

UMful Ufe 

........................ 
I 11. e 11 nano -- I • I Plutoniun-239 

•OIOO---m'•I DeaJ••er 13, 1990 

"".,..........,_ .................... .. 
1 11 --1 ,..,.. 
.................. 1 f 

3 

t 
I 

n l . 

'th! activity of the primary solutial · wa mauured 
by an intemal gas flaw prcportimal ccunter. · 

'1!a activity of the· dilutial was measured by 

liquid scintillatial counting. 

n.1111 1:,,-...,. ........ D ........ ______ 4. .. ,_ .............................. i I 
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-

Purity 

Random E"on 

9613~~6 .. 2219 

I . 

The manufacture, natn that ac:tiv1t1n other than that of the principal nuclide 
and of its daughter nuc:tidN. if any, were estimated/~ to be: 

Im see remarks I'"' than ·I equal to 

1,2, I'"' than I equal to 

1,,, I' ... than I 
equal-to 

The ectMtV of impurity ( 1) ii not (2) ii nae (3) ii nae 
inducted in the quoted flturn of the principal ectiwity. 

~ I of the princip~l -ac:t.,viry 

~ 1 of the principal IC!lvity 

,. I of the princ:ipa-, activity 

The precision of thil ltandard wn IUdl that the cenffled value of the radiolctive . 

concencradon of the prindpal ac:tivity hid • lt8ndard lffGr (am, not .,_. than t •1 0-.-1-3-1'•1 
(The ti. n. confidence limita •• given by l(am, where t le .__, tram the IIUdent t faaor 
to, the ..,.. of frNdoffl (n-1 n. 

The IMDfflUffl unc:9ft8inty due to the IIINIIIN IYllemetic lffllf'I (dilution, c:ounlinl, and 
known uncenatmy of the ltandard) la obeained by the , .. , a eriltunadc IUfflfflllilft of the 
poe;dw and nepd¥e IYMefMbC error ( +. -I' ). TheN ,_. bNn •-nlled noc iD 111:Nd 

1 • 2,z ,.1.1- 2,z ,., 
the __... unc•nainly (often called accuracyt le •II --• fff IN • •1111:11 .,_.-,,ce of 
the ..... ,...... from N true vetue. II le a ............ .,,. ... ..,_[•~ at the tl.7' 
confldel• Utna and the ... caN ..... ., .,_ .,..,., ... .,.. C ••. -•' , 
The__... 1,noen1tn1y le ther.,_• calcu._. on• ...... fff • [..,•I], - [tCam> •cS 3 
...... i· 3,1 "'· 1- 3,1 ,.,., ... ....,,. ........ _ • ..._ 

Decay SchemN TNe ~ii ... on die follo•nt 111 tt ·•·••., .... 111• m1,11 nuclide, ita 
daulfflernuclldleandhnpuritiee(no• .. ••• .. .,..111.,__ ,.....•orthe 
HIUfflllliln 1/1 quaNd half-life haw..._. indudld '11 .. • II-•., WlnCY __,.,_ 

Chemicat 
Compoejtiaft.·. 
of Sotutioft 

Remar1cl 

IMPURITIES I 

Plutau.m-239 and illplrities ~ UFJDed to decay 100 percent 

by al.pMI mi••ia\. 

ca,,te, •••per • .,,. of IOlution: 

Pu-238 
Pu-240 
Pu-241 
Pu-242 
Pu-244 

flr1•c1tive: 

0.0331 
4.6xl0-5' 
1.Sx1o-3, 
8.Sx10-61 -
6.2xl0-91 

Date Certificate flrepared 

~ Sifnatur• 

Olflel"w•• 

4M Nitric acid 

of the total activity 
of the .total activity 
of the total activity 
of the total activity 
of the total activity J 5 5 

rvrtsrJ,3, ma ' ~ 



-96 I 3446~ 2220 

ISOTOPE VOLUME DILUTION RECORD 

Isotope: Pu .. 23 7 
Total Activity; Sf lltw Ci. 

Vendor; 

Vendor ID: 

Ef.ft 
25/o - ) 

Reference Pate; Q i'ao Psi I 2-t3 

Receive Date: . 9: "26 -l'l't f 

Total wt.(g) .S- NIST traceable YIN Cert '----- · t% 2-<1-·i1a'" F . 
Activity UNITS/g /f. 111,,(A,t C~onverted to dpm/g 2(,( f h Bocoivot's Name · 9 • rv1 . 

PRIMARY DILUTION: P•111Ftd bx vol::m• Ike) 

Date: f /23/f I _· Preparer's Name •. _ · _LT ___ _ 

a: Decay corrected activity: 2~ { L' dpm/g (• if < 1 OOyr decay correct to preparation date) 

b: Wt. of Volumetric: --'~( .;...• 11-12.S-._4 ____ g Balance wt ch.ck done lJ::::t 

c: Wt. Volumetric + source: b Z.53 ~ g onuem; 4 H #NO, 

a d: Wt. of source transfered (c-b): $· &o t>I: g e: Wt. of diluent + source:// 2·,2'ti:1 g 

f: Vol. of diluent + source: / n, ml g: Activity of dilution (a•dJeJ: /3 OS: dpm/g 

h: Density (elf): / • { ?..5'f g/ml i: Activity by volume (g•hJ: , l i./-b 1 dpm/ml 

Dilution Log Book ID: ?{ - f t'f -$tf:;;$.12t;-2'H} / 
_61' 

Working Lovtl PQution; Pron•rect by vofurn• 

Dab: f / 2J / 'f I ,.,._.,,. N..,,.. tf,.... Wuss:;. 
A: Decay corrected activity: f 'f' j dpm/ml c• if < _100yr decay correct to preparation date) 

B: Wt. of Volumetric: tJ{_A 

C: Wt. Volumatrlc + source: tl..LA 

D: Wt. of aoun:e tranlferad: N/A 

g 

g 

g 

Balance wt check done U 

Ojfyent; 411. ff ,JO .3, 

. E: Wt. of diluent + source : ,J / ,q g 

F: Vol. of source U'lnlferred: l ·o. ml G: Vol. of diluent + aource: . /6"0 ml 

H: Activity of dilution (A •FIEJ: ,I /ft dpm/g I: Density (E/GJ: rf / A g/ml 

I: Ac,dvily by vo1ume<!fF:1Gj)w11 or (A•DIEI: /'f:. 7 dpm/mL / 

Dilution Log Book ID: ~ / - / ff -5 'f: .£q f .. t'tj .. ~ f - l} ~ 't I -ZZ5 - z 1-Z., 
l-" .r, .. "- ,v~ ' 
fltK,fewed by: ~ . Date: f ('f{O 
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NOieOOOK NO. 'i./ ! I 
Continued From Page ____ _ 

SECONDARY/WORKING LEVEL 
STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: Pu -231 

Parent Barcode Number 

Vendor or Certificate 1.0. # of Parent Standard: EP4 2!i(O l 
Diluted Source Logbook- 1.0. #: 

Balance Verification?: 

Diluent Used: 

•Diluent: 

• Density of diluent (g/ml): 

- a: Parent Specific Activity: 

b: Amount of Source Transferred: 

c: Total amount of Dilution: 

d : Total Volume of Dilution: 

e: Activity of Dilution [a • b / cl: 

f: Activity of Dilution (a • b / d): 

Dilution Logbook.1.0. #: 

Prepared By: 
\\ •\! . . 

! 

Reviewed By: 
•!.-

1 ( - 22. 5 -2 7 - I 

Dilution 

/, 1 J.f 91 
I 

g 

g 

ml 

pCi/g 

pCi/ml 

Preparation Date: 

Review Date: 

l ~i-t-1-~ 
i/2-, (9~ 

'Ii the diluent remains unchanged from the diluent u~ed for the dilution source, then a weight dilution of a volume unit source 

can be performed without a density conversion . If the diluent changes, a weighted proportion density conversion is necessary. 

Read and Understood By 

Signed Date Signed 
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9613446.,223 R~~- l ct A149 q3' 

National institute of ~tanbarb~ ·& ~ecf}nologp · -

-

- -
_ . THIS :SA PHOTOCOPY OF THE CERTIFICATE .. 

«rertif icate :~~~etb:~lfo ro vou uNoEa 

Standard Reference Material 4334E : · · . . 
. Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Solution mass 

Solution composition 

Reference time 
(Purification time) 

Radioactivity concentration 

Overall uncenainty 

Radionuclidic impurities 

Half life 

Measuring instrument 

Plutonium-242 

4334E 

Liquid in Oame-scaled NIST 
borosilicate-glass ampoule (1)• 

Approximately 5.8 grams 

Plutonium-242 in 5 mol•L·1 nitric acid-<2> 

1200 EST, 18 December 1989 

26.37 Bq•f' 

1.12 percent (J) 

Sec Table 1 <•> 

(3.733 ± O.Ot2)·w 10':yan (S) 

Two. 4mr liquid-scintillation counters, 
a ca.borated germanium detector system. 
and a siHcon surface-barrier detector 

~- . . 

This standard refercam-11111teria1 was prepared in the Physics Laboratory, lonizin& Radiation Division, 
Radioactivity Group. J.M. Robin Hutchinson. Acting Group Leader. 

Gaithersburg, MD 
January 1993 

William P. Reed, Chief 
Standard Reference Materials Program 
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,· .. 

(1) 

4. _,A • .9 1·34~6 .• ,zz~ 

NOTES 

Approximately five milliliters of solution. Ampoule spccifica.tions: 

body diameter 
wall thickness 

barium content 
lead oxide content 

other heavy elements 

16.5 ± 0.5 mm 
0.60 ± 0.04 mm 
less than 2.5 percent 
less than 0.02 pe•rcent 
trace quantities 

<%) Solution de.ns!ty is 1.170 ± 0.001 g•mL·1 at 21.65 °C. 

<>> The overall uncenainty was formed by taking three times the quadratic combination of 
the standard deviations of the mean. or approximations thereof. for the following: 

a) alpha-panicle-cmission-rate measurements 
b) background 
c) livetime 
d) detection efficiency 
e) count-rate-vs-energy extrapolation to zero energy 
t) half life 
g) gravimetric measurements 
h) radionuclidic impurities 

0.02 percent 
0.03 percent 
0.05 percent 
0.25 percent 
0.25 percent 
0.00 percent 
0.10 percent 
0.00 percent 

<4> Values for 23ipu + ~1Am and for 2'9J>u + 240pu were calculated based upon measurements 
performed at the Lawrence Livermore National Laboratory (LLNL) shonly after . 
purification of the 242Pu in December of 1989. Values for 2Bpu + 240J)u and for 241Pu 
were calculated based upon measurements performed at the National Institute of 
Standards and Technology (NIST) in August of 1990. 

CSl Evaluated Nuclear Structure Data File (ENSDF), February 1990. 

For filnhcr information please contact Dr. Larry Lucas at NIST. 
Telephone: (301) 97.5-5546 
FAX: (301} 926-7416 

. .,... -- -
~ 

---: 

SRM4334E 
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TABLE 1 

RELATIVE ACTIVITY OF RADIONUCUDIC IMPURmES.AT REFERENCE TIME 
1200 EST, 18 DECEMBER 1989 <•> 

REIATIVE ACTIVI1Y AS DETERMINED BY 
HALF LIFE 

I RADIONUCLIDE (YFARS) LI.NL NIST 

23afu + ltlAJD 

z,aPu 87.74 :t 0.04 ~) <0.000 025 (C) --
Z39pu 24119. :t 26 ~) 

:!39fu+2"°Pu 2'9J>u+l40pu 
:40pu 6570 :t 6 (b) <0.000 OOS (C) <0.000 043 (C) 

mPu 14.35 :t 0.10 ib) --- 0.162 :t 0.002(1a) <•> 

2"2Pu 373300 :t 1200 ~) 1.000 000 1.000 000 
:: 

%lafu + 241 AJD 
241Am 432.2 :t o.s ~) <0.000 025 <•> 0.000 000 assumed 

<•> Reference time is the time of purification of the plutonium-242. 

~> Evaluated Nuclear Structure Data File (ENSDF), February 1990. 

<c> Using alpha-panicle spectrometry, no alpha-particle emission was detected 
that could reliably be ascnbed to these radionuclides. The value shown 
is an estimated upper limit based upon background and counting statistics. 

<'> The plutonium-241 relative activity at reference time was calculated from a 
prnma-.-ay measurement of the amcricium-241 ingrowth as of 18 August 1990. 

SRM4334E 
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UNITIIC 8TATaa a • P.ARTM• NT 0~ CCMM• Rc • 
Nacton• ln~ca af • ..,,darda end Teonnotogy 
Ge~ ~ a, Iii • . . . 

Dear Customer: 

The Standard Reference Material(s) (SRM'(s)) for which you have requested a Materiai Safety 
Data Sheet (MSDS), 4334!. Pu-242 · is c::zcluded from coverage .in our regular 
MSDS system of more than 100 sheets for one or more of the followina reasons: 

1 • 

2 • 

3 • 

4 • 

5 • 

6 

7 • 

The SRM is an article, as that word is definat in puqraph (c) of section 
1910.1200 of title 29 of the Code of Federal Rqulauom' which docs not release or 
oth.;rwisc: result in exposure to a hazardo111 cbenric-J, under normal conditions of 
use. 

The SRM has been determined to be non-hazardous by the National Institute of 
Standards and Technology under paragraph (d) of section 1910.1200 of title 29 of 
the Code of Federal Regulations. The SRM will not release or otherwise result in 
exposure to a hazardous chemical under normal amditiom of use. 

The SRM is a pesticide or hazardous waste labeled according to regulations issued 
by the Environmental protection Agency. _ 

The SRM is a food, food additive, or dru1 labeled accordin& to regulations issued · 
by the Food and Drug Administration. 

The SRM is a wine labeled accordin1 to rquJadom iaued by the .Bureau of 
Alcohol, Tobacco, and Fueanm. 

The SRM is a radioactive material Jabcled aa:ordiq to rqulatiom issued by the 
Nuclear Regulatory Commission. The Sbippc:r's Declaration form included with 
the shipment states chemical form, physical state, and activity of SRM. 

The SRM is a tobacco or tobacco product, wood. or wood product which is 
exempted by paragraph (b) (5) (h1 and (ih1 of section 1910.1200 of title 29 of the 
Code of Federal Regulations from the pl'OYiliom of that section. 

If we can be ~ asistanc:e to you in regard to this matter, · or aay issue related to SRMs, please do 
not hesitate toWlia to me. 

Sincerely, · . : 

~JJ.-;a. ,,,_7 
Stanley D. Rasberry . ·. 
Chief 
Office of Standard Reference Materials 
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NO re 000 K NO.- ---~'---
Continued From Page ____ _ 

INITIAL STANDARD DILUTION RECORD 

Standard lnformatron: 

Isotope: Vendor: 

Activity of Standard Received: Vendor 1.0. I --------t uCi 

Weight of Standard Received (g): S• g LAL 1.0. #: 1 I 2 · 1 o av-- _____...__ ____ ----1 

Standard Activity (pCi/g): H!·'t$' J§.32. · l Ci/ .NIST Traceable 7 

Halflife in Years or Days: 3-133 ± /0.:; yrs Certificate #: 

Reference Date: -1-~ 
Date Received: 

Primary Dilution 

Balance Verification 7: 

Diluent Used: 

a: Decay Corrected Standard Activity (pCi/g) : 

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

e: Activity of Dilution by Weight (pCi/g) [a • b / c J: 

f: Calculated Density of Solution (g/ml) [c / d): 

g: Activity of Diluti~-by Volume (pCi/mL) [e • fl: 

h. Dilution Logbook 1.0. I: 

. Prepared Byw w '1, 
Reviewed Bv:. iJ-e.. Jttt­

Purity/Cross Check Performed By: --4-1,~-----.,l,JJ,.~ .. 

Signed Date 

pCi/ 

Ci/ml 

Preparation Date: ~l_.,...;,l_t_.,_i;_s __ _ 
Review Date: ;;_/ -:;/1 .;-" -~,~.:......;_ ___ _ 
Check Date: :2( - , .., 'I.;::' 

Signed 
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~ORK GRCXJP REPORT (wk02) 

Hay 22 1995, '. 12:20 p111 

Work Group: SR-90 LAL-0196_23179 for Department: 12 Radiation Prep. 

DUP 
LCS 

,~,:•'70MIRR11?: HB 

Created: 22·HAY·95 

Bechtel Hanford, Inc. D~,~nci::::;:;,::::::::::: 

TEMP 2 

Due: 22·HAY·95 

Page 1 

Operator: 

Water 
Water 
Water 
Water 

• 

22·HAY·95 
22·HAY·95 
22·HAY·95 
10·JUN·95 156CART·2 

. I 
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LOCKHEED ANALYTICAL LABORAT~Y 
SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS 

·roTAL RADIOSTRONTIUM - LAL-91-SOP-0196 
. ,,..,,.. 

Date Prep Started : (, · 7 · 61~ 1 Matrix : _w_a_t_er ________ _ 
WorkGrouo : SR-90 LAL-0196 23179 Prep Due Date : 05/22/95 

··· 1~!~:::~!!! !it~!~!; !!~! !!i ,, !!!! !!!!!! !!!!! lr:!!!:.!!!!~!!a l!I .. 
L4482-8 23179DUP1 +1 ~, 23179-01 r.:;-oo "'-A- • o.S' t..&.\ ,./ lil'V In ~SJnS'" ,.~,., I j7 -d4'117 vq 

Lab Ctr.I Sample 23179LCS1 / 2) 1r:r;1 23179-02 ~o-- 1 •• 1.1{ 1'150 11.571l~ I .. S'if-"'M In .5X/.l2<. 
. Method Blank 23179MBB ·ra' !M ~61 23179-03 ~o p.1- L ,1 at' 1150 c., 'f~J~ 1~ -'l-11L~ fo, '-11 O i ,t.f 

B0FKH6 L4482-8 : : ·•. 23179-04 :I ...L ,, ~"'IA{ 1-1€0 In 5'<11~7 1,.!i"lcl'fl b. ~ II 4 

j 6 

8 

10 
lt t 
12. 
13 
14 
15 
16 

• 17 
18 
19. 

... - 20 
2t 

i I ,~Ill' 22 
23 . ij . ,_,, 
24 I 

Analyst: 



LOCKHEED ANALYTICAL LADORA TORY 
SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS 

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196 

Date Prep Started·: 06/07 /95 Matrix : _W...;a-te.;..r _______ _ 
WorkGroup: SR-90 LAL-0196 23179 Prep Due Date: 05/22/95 

''l llllili• tl ill!• l lilllllilllllli••r11• r1tfl• i 
L4482·8 23179DUP1 t\1\ DUP1 23179-01 0.5000 0.5 06/09/95 14:50 6.88725 6.89978 0.01253 
Lab Ctrl Sample 23179lCS1 @2\ lCS1 23179-02 0.5000 0.5 06/09/95 14:50 6.57138 6.58424 0.01286 
Method Blank 23179MBB \ 3: MBB 23179-03 0.5000 0.5 06/09/95 14:50 6.45935 6.47064 0.01129 
B0FKH6 l4482-8 }4 SMP 23179-04 0.5000 0.5 06/09/95 14:50 6.54837 6.56114 0.01277 

:6·· 

·· a 
9 

10 
11 
12 .. 
13 
14 
15 
16. 

- - - --· 

18: 
:r- 19 . 

20,, 
21? 

I M.' 22 
, !U 23 
. ,.11 24 :; 

Conc&.Voi'ijf Cijfr.i,r::\ 24.62 mg/ml; 0.5 ml 26. 78 pCi/ml; 1.0 ml GA 
Carrier EXJ) Datil:}\:\ 05-Jan-96 06/07/95 
Carrier ID#\:? :;<, . :: 94-658-4-1 cs 

Balance Number : 40020021 _;;...;;_ _____ _ Pipette Number : 28875 ( ) Carrier and lCS added by: GA -------115364 ( ) Witnessed by : LV -------
Comments: -------------------------------------------

Analyst: c; 5~ -& G . A . r,,/2.,,/1r 
(d,-i,. e-+r.,) 

Checked by: 

V95138 



Descr ipt ion 

U.S . Environmental Protection Agency 
Environmental Monitoring Systems labora,ory-Las Vegu 

Nuclear Radiation A·ueument Division 

Calibrauon c~rtificate 

...... - J .:1, :s / ·-' • 

A ·~S,-.~1 
. K '-) .,_ _ 

,.,._.,., ...... ._i. 1 strontium- 9 o "• .. ··•··I 2 a 6 . • Ye.ars 
__ 2_1_! ! nano c ... o., ! 
__ s __ .. l .,.. "' ·-~•c,_, .. _ .... ,, ... _9_4_0_0_3_-_l _____ __, 

Measurement Activity of p,incipal radionuclide 

Useful Ufe 

Aa-,, - patft el Iha ,...,..,. 

5. 40 11 nano - .. •I -' I Strontium-90 

a,0&00 ...... ,l"ST-I April 1, 1994 

AC1mty of dauthter radionuclide 

__ s_._4_0 _ _.11 nana--1 ......... 

.,,,..._.... • ....-.. I Yttrium-90 

Tocal man of this eolution 

I Approxim~t~ly 5. 0 ·-I 
Method of muaurement · 

The activity of the primary solution was measured 
by liquid scintillation counting. 

The activity of the dilution was measured by 
liquid scintillation counting. 

,,_, __ d"t1 lllee...,_ .. ..,.._ ~ llellwee..,..•••-•-~lMSl-1.Y 

I August 1994 

This dilution was prepared for the 1994 ASTM 
Collaborative Study of a test method for the 
determination of Sr-90 in water. 

J69 
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Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

Revised 1 /IM 

9613446.2232 

The manufacturer states that activi,ties other than that of the pnnc,pal nuclide 
and of its daughter nuclides. if any. were estimated/known to be : · 

I ( 1) I less than I % I of the pri·nc1pal activity ., __________________ .,._ equal to _____ _._ 

.. I ,_2_1 ________________ ,.I ~s~a~ht~n I . % I of the principal activity 

I I less ·than I I · .,(_3_1 _________________ ,._ equal to _ % of the principal a~•vity 

The activity of impurity (11 is not (21 is not (31 is not 
included in the quoted figures of the. principal activity. 

The precision of this standard was such that the cenified value of the radioactive 

concentration of the principal activity had a standard •ror (am) not greater than ! I o • 1 % I 
(The 99.7% confidence limits are given by t(am) where tis oblained from the student t factor 
for the degrN of freedom (n-1 )). 

The maximum uncenaimy due to the uanuble systematic errors (dilution. counti"9. and 
known uncertainty of the standard) is obtained by the aeparate arithlMtic: summation of the 
positiw and negatiw systematic error ( + & - & • ). TheN have been estimatad not to ~ 

1•3.s "'or 1-3.a "' 
the overall uncenainty (often called accuracy) is an •irnate of the possible divergence of 
the quoted result from the true value. It ia a combination of random error (team)] at the 99.7% 
confidence limits and the worst cue estimate of the SY91ernatic -,o,s ( + cl • - cl • I 
The cweraJI uncenaimy is therefore cak:ulated on ttle ._.of+ [tesmt +&]. - (teamt •63 
and ia I+ 4 • O %1. I- 4 • O %lot the quoted redioac:tive coocencration. 

Thia standardization is baaed on the following aaumptiona of ttle principle nudide. rts 

daught• nudidea and impurities (no allowance far error in theN aaumptions or the 
auumption of quoted half-life have been included in the ---. of accuracy above). 

Strontium-90 decays 100 percent by beta emission to 
yttrium-90. Yttrium-90 also decays 100 percent by 
beta emission. 

Cllrrier ODlltenl ,-r gram of solution: 

30 micrograms strontium 

Preservative: 

Date Cenific:ate Prepared 

Approval Signature 

Other componentl: 

0.1 M HCl 



!2
AOJECT __ j_('_-_fp_9_6_13_~_46_"" _22_3_3 ___ --_----~~-~~;-~; ci< i'io. 

_ Continued From Page __ _ 

INITIAL STANDARD DILUTION RECORD . 

Standard fliformatron: 

Isotope: Vendor: ......;;:-.,i..._--1,, ___ _. 0 

Activity of Standard Received: I.} uCi 

Weight of Standard Received (g): !5 · 0 g LAL 1.0. I: -------------1 

Standard Activity (pCi/g): . 

Halflife in Years or Days: 

Reference Date: 

Balance Verification?: 

,, I ,, { ~ q Receiver's Name: _ _....._.;.._;._,_--+---t 

Date Received: 

Primary Dilution 

Diluent Used: o · l t1 Jc., I 
a: Decay Corrected Standard Activity (pCi/gl: 

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

e: Activity of Dilution by Weight (pCi/g) (a • b / c ]: 

f: Calculated Density of Solution (g/ml) [c / d]: 

g: Activity of Dilution by Volume (pCi_/ml) [e • f]: 

Ci/ 

ml 

!531-
/ml 

Ci/ml 

-- ) .. q 

--H- '-11--4-<?2-- I 
h. Dilution Logbook 1.0. I: _cµ~-tt'tt::t:~--i~~-+-- ~,' 41 

Prepared By: k l[} Pi, ~eparation Data: b .- I !( ' ~ c.\: 
\ _ Reviewed By: ~ 1ld:;:t;...., Review Date: __ l,_/_3_0.1/_~_t.f __ 

Purity/Cross Check~rformed By:_________ Check Date: _______ _ 

,, .... 171 , . , .. 

Signed Date Signed Date 

I 
: I 

I 

I 



Notebook No. ___ _ 
Cori t:r~~ed From Pa;e ---,.---

SECONDARY /WORKING LEVEL 

STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: Sr - 9'o· 
ft1. ~ ·I .q'f 

Parent Barcode Number 

Vendor or Certificate· 1.0. /J of Parent Stan.dard : 

Diluted Source Logbook 1.0. : : 93-4:Jt -R 2 -t 
Balance Verification?: 

Diluent Used: () ·[ H H CI 
l 

Dilution 

•Diluent : o.1 t1 He.I 
•Density of diluent (g/ml) : ;J/{t . 
a: Parent Specific Activity: 

b: Amount of Source Transferred: 5 · 00 18' g 

c: Total amount of Dilution: IOO · 20 g 

d: Total Volume of Dilution: 

e: Activity of Dilution (a • b / cl: 
I 

f : Activity of Dilution (a • b / d): 2 ·~. n p._c:.+· 1!,..:....:...Jl~~--
Dilution Logbook 1.0. I: 1 lf-011- 44 - \ 

Prepared By ~~ W ~ 
Rev;ewed By: 11" Jf:±i_=., · · Rev;ew Date: 

'If the diluent remains unchanged from 1h1 diluent u~•d for the dilution source, then a weight dil 

Preparation Date: J-2-1f 

can be performed without • density conversion. 

Signed Date 

. I 



l. -

Notebook No. '25!" . ----_-.-.--l 

- --·- -- - ·· 

Strontium Carrier Standardization 

Strontium Carrier (10 mg/ml): 

Continued From .Page----

Use commercially available 10,000 µg Sr/ml ICP Standard or equivalent. Alternatel.y, 
-- Dissolve 24. 16 g of Sr(NO3)z in water and dilute to 1 l in a · volumetric flask with 
- water. 

Perform calibration check on a 0.5 ml pipet and then carefully pipet 3 - 0.5 ml 
portions of the strontium carrier solution Into separate cleaned dried and tared 

- planchets. Dry the plan~het und~r a drying lamp. Cool the plan<;hets in a desicyator 
and weigh. ~ r ~ ~ 11· u g - l~ - r ().)4,4. .;U ~w UN ,p 

L -

1--
! 
; 

I 

\ · ·-
I 

f--

~ a IUw ~ , .. 5,15 c.a.t· 1-<-J. y~, 1~m 
u 

Calib I 1 Calib # 2 Calib # 3 

Carrier plus 
0-~Di25 G-0tio!5D 0-~ ,~,zc, (!,;> 

planchet wt. 

Tare wt. of ~-515g~ 
• 

b,(p3~o5 0-~c{pir planchet 

Net wt. of carrier D -o 124'/ 6-01145 D•tJ f UJf f added (mg) 

AVERAGE Sr(NO3h ± STD DEV. = 0 · ~ f 2-;> \ t 
Expected mg of Sr(N03 ) 2 • cert.value(sslOmgofSr/rnL} • 0.5 mL • 2.41 

Within 3% of expected (12.08 mg/0.5 ml) value (yes/no) --~-_'+',LA.;-=-.;_ ;;..._ __ _ 

Initial and Datel __ \~J ____ _._\ ...,...,,_f_O_" ..... J_5 __ _ 

Read and Understood By 

Signed Date Signed 
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Notebook No. 0 )....Cf 
Continued From Page __ _ 

I 

.I 

~~-+--+--+---t---t------t--~~-r---t--t---t---t----r-1'~--+---'i . I 

Strontium Carrier Standardization 

Strontium Carrier (10 -mg/ml): 

Use commercially available 10,000 pg Sr/ml ICP Standard or equivalent. Alternately, 
Dissolve 24. 16 9 of Sr(N03) 2 in water and dilute to 1 L · in a volumetric flask with 
water. · 

Perform calibration check on _ a 0.5 ml pipet and then carefully pipet 3 - 0.5 ml 
portions of the strontium carrier solution into separate cleaned dried and tared 
planchets. Dry the planchet under a drying lamp. Cool the planchets in a desiccator 
and weigh. 

Calib # 1 Calib I 2 Calib I 3 

Carrier plus ~.5J/8S0 b-lf?b tG 'Y {s<> f I 6 a,-planchet wt. 

Tare wt. of ,.!>1o10e-r , .'-ff</6 v r ( .5s62tJ ey ·planchet 

Net wt. of carrier 0-0/'2..{7t O . o/(02-- o. 0119, 0 -
added (mg) 

AVERAGE Sr(NO3)2 ± STD DEV.= 0 · 0 /(Cf 2. d ±_ O · 0° 0 217 

Expected mg of Sr(N03 ) 2 • cer_t.value(•lOmgofSr/mL) • 0.5 mL • 2.41 

Within 3% of expected (12.08 mg/0.5 ml) value (yes/no) ---7'1~1-----­

lnitial and Date: __ . GhJ~,,___ _ _.;:;3;.._,_f:,_,,,,,_.:.,q~f __ 

Continued on Page 

Read and Understood By f;J./t- f.-e...vi ~ -• J 7 4 

f'a= tkwZ«o . 
Signed · ¢i.frt-

I 



.,"<,"<ori>tiD"•r·=::: DUP 

.,.,,.~,,,,.,.,,.., . .,,, DUP 

l~~.~~.!)D' LCS 
MB 
Bechtel Hanford, 
Bechtel Hanford, 

teq> 2; 
TEMP 2 

·~ - - WORK GRClJP REPORT (wk02) 

May 22 1995, · 10:36 am 

Work Gr~: TC-99 LAL-0169_2313<1 for Department: 12 Radiat .ion Prep. 

Created: 22·MAY-95 Due: 22-MAY-95 

Page 1 

Operator: 

Water 
Water 
Water 
Water 
Water 
Water . 

22-MAY-95 
22-MAY-95 
22-MAY-95 
22-MAY-95 
08-JUN-95 
,10-JUN-95 

156CART-2 
156CART-2 

176 



lworkgr~~er: TC-99 LAL-0169 23139 I ----~~:,f/J!w, }if:/ :::{/> Parameter. /', ... ,.,. i., .J'? : Val~ ·•·• : ErrQr: )' , .. )llA . 

23139DUP1 Tc-99 6. 1273 50.5695 . 9.28753 

23139DUP2 Tc-99 2019.27 163.314 6.4628 

23139LCS1 Tc-99 .843.997 70.9788 5.54817 

23139MBB1 Tc-99 -1.23359 l+.8096 · 6.17396 

L4467-6 Tc-99 45.3828 8.78159 6.03677 

L4482-17 Tc-99 1562.34 128.392 7.1227 

177 



LOCKHEED ANALYTICAL LABORATORY 
SAMPLE PREPARATION WORKSHEET FOR To-99 ANALYSIS 

LAL-94-SOP-0169 

Prep Start Date : ____ Matrix : _w_a_te_r ____ _ 
WorkGroup: TC-99 LAL-0169 23139 Prep Due Date: 22-Mav-95 

: cu~g~e~' : ~~~l ~\ tr /;4'~ *911 rs ~T, ~~ ::~ ill ti!!'}! /1:1:;;~1,tr 
L4467-6 23139DUP1 1Ut 23139-01 \So ML. 

23139DUP1 J i \ 23139-02 
L4482-17 23139DUP2 Z@} 23139-03 

23139DUP2 2if 23139-04 . ,, 
lab Ctrl Sample 23139LCS1 3 )§ 23139-05 

23139LCS1 3i} 23139-06 
Method Blank 23139MBB 4. \/ 23139-07 

23139MBB 41} 23139-08 
B0FBK3 l4467-6 $fl 23139-09 \So"" L 

l4467-6 5i/ 23139-10 
B0FKH6 l4482-17 61/ 23139-11 

L44a2-11 aa:: 23139.12 ,, 

7aL 

' ~ i. ea : 
r.r-------+-----li-=+---4-----ll----..f----4-----1-----11-----1---1-----'--------1 

~; 9% 

12a 

Tracer.Ref .• Dati :l(ti ll - lC\"'L 

Balance Number : _4-a....•.a...4 1.-o_ ... _,;'2.;...il ____ ( ~ 
--------') 

Pipette: --ff 11..-1)'-Cl\J 
U-i{10 

Comments : Cocktail - Packard lnsta-Gel; vial - 20 ml poly. 

Analyst : --"/-__._; ..... ~-~ ....... ~--S-_/4_.?u ....... {1_1_1_ 

\D - 1o-q I 

o.J ... t I vf 
'9,.,.L (./) 

Carrier and LCS added by: LJft 
Witnessed by : ::•:~::::::::::= 

Checked by: }aw ~-Jo ,1y V95045 



LOCKHEED ANALYTICAL LABORATORY 
SAMPLE PREPARATION WORKSHEET FOR Tc-99 ANALYSIS -I 

LAL-94-SOP-0169 

Prep Start Date : 5/26/95 Matrix : Water --------
WorkGroup : TC-99 LAL-0169 23139 Prep Due Date : 22-Mav-95 

r~L!l~ ..•.•. i.· •. • •. I,:.'.:,· •.•,N·:·:·••··•,.•.i,·•,

0
,.:.:.:,•.· .•. ·,: ' '!! 1.:.'.:.

1
•,•··•,:,.:11&11111111 ~B1!l~l~ !li!!! lillllilili •;1:~~i ~·:~:~Kolt . ~:.: :: 1·· _;_·i-----~~t:. :> .. · .'··,·.· ":-· COMMEN~S. 

, ,,,, : J .::.w. ,t (ifo~msi t ': laiiffiW? :I nJiJM;[[ ; . Cararnsl. . . ·,ar~mfil: . : .. ;:·:·· -i~l . · · .. · .. :. · ... ·.. . .· . . . . .::,:: 
L4467-6 23139DUP1 l \, DUP1 23139-01 0. 1500 

23 t 39DUP1 ia? 23139-02 0.1500 
L4482-17 23139DUP2 2({ DUP2 23139-03 0.1500 

23139DUP2 2af 23139-04 0 .1500 
Lab Ctrl Sample 23t39LCS1 3 /} LCS1 23139-05 0 .1500 

23139LCS1 3a\ 23139-06 0 .1500 
Method Blank 23139MBB 4 (: MBB1 23139-07 0.1500 

23139MBB 4a 23139-08 0 .1500 
B0FBK3 L4467-6 5. SMP1 23139-09 0 .1500 

L4467-6 5a/ 23139-10 0.1500 
B0FKH6 L4482-17 Et } SMP2 23139-11 0. 1500 

L4482-17 6a 23139-12 0 .1500 

7if 

~- 8if::-c--"1t.-------+-----+--1r-----+-----lr-----+----+----1-----1----t--+-------1---------I 
, 9jf 
~ 9~ 
.::t"'t---------f-----,---+ ........ +---+----+-----+----1-----1---~---4----4------1-------~ 

·~ 1~ 
.-,r:.iit-. -------+------l~-+---+----+----+----+----+----+-----+---+------+------~ 
- 10~ ,.gt--------+-----+-+---+----+----+----t----+-----l.----+---+------+--------.a 
t::r°'I ll :' t---,i -,.l-;i,...-.----1----+1--1~·~+---+----+----+----t----+-----l.----+---+------+--------.a 

. '·'' 12a 
Cone& Vol ' of'tracer.:} 9816.37 mg/ml; 0 .1 ml ActT&(V.olbfLCS/t 11 1.90 oCi/ml; 1.0 ml DA 
Tracer , Ref. Date , ., , , < 01 -Nov-82 Ld S,Rif::Datif l?\i\:,. o 1-Seo-91 5/26/95 
Tc-99 Tracer ID# 94-677-17-1 Tc.;99 LCS-ID#,J?-: 93-474-96-1 cs 

Balance Number : 40020021 ( I -------- Pipette : _1_2_0_69_7 ____ ( I Carrier and lCS added by: DA --------________ ( I 119510 ( I Witnessed by : RS --------
Comments : Cocktail - Packard lnsta-Gel; vial - 20 ml poly. 

Analyst : [ .5~ fc D.A .>"/J,/?r 
C J ,..f<.. ..... ~,) 

Checked by : ----~-~----

V95045 



THIS IS A PHOTOCOPY OF THE CERTIFICA 
. . R£.c.' b ~/1.,j 

'NHICH JS BEING MAILED T9 YOU UNOER 

:.EPARATE COVER. 

~ atinnal ~~nau nf ~fandards 

<1Ierf if icafe 

Standard Reference Material 4288 

Radioactivity Standard. 

Radionuclide 

Source identification 

Source description 

Solution ccmposition 

Mass 

Radioactivity concentration 

Reference time 

Measuring instr1Dent 

Randan uncertainty 

Systematic uncertainty 

Total uncertainty 
<Randall plus systematic) 

Photcn-emitting illplrities 

Half life 

Technetium-99 

4288-83 

Liquid in NBS borosilicate-glass 
anp>ule 

59.31 µg of TcCVII) as potassim 
pertecbnetate per gram of ~az­
imat:ely 0.001 molar 1tC11 Cl) 

-'Y.9/t:, grams 

3.759 lC 104 Bq g-1 

Noveni:ler, 1982 

Liquid-scintillation counter C2> 

0.27 percent (3) 

1.35 percent (4) 

1.62 percent 

None observed (5) 

(2 .• lll :t 0.036) X lo5 yea.rs (6) 

'!his Standard Reference Material was prep1red in the Center for Radiatioo Researdl, 
Nuclear Radiaticm Division, Radioactivity Group, Dale D. Bc:g:u, Group Leader. 

Washington, D.C. 20234 
Nove.nber, 1982 

George A. Uriano, Qlief 
Office of Standard Reference Materials 

*Notes on back 

186 
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. 9613446.~ZZYZ 
Cl) 

(2) 

The KTc04 was prepared by M.W. Heitzmann of the U.S. Food and Drug Administration 
fran t-li4Tc04 obtained fran oak Ridge National La.toratory • . The solution density .: 
is 0.998 g an-3 at 21.8°c, and the ~4 concentration is 0.00060 roolar. 'nle W -
spectrum of this material exhibited only the characteristic doublets at 243 and 
287 nm CA).~ 

'lwo li~id-scintillation counters were calibrated using the ·method ofJ.A.B. 
Gibson CB,C,D). Three different radionuclides wer~ used as the standard: 3H, 
14c, and 60co. 'lbe results obtained using the three radionuclides agreed to 
within 0.32 percent. The 14c result was used for confirmation only. The -
value given here is-the unweighted mean of the 3H an,f 60co results. 

CJ) Half 
6
th
0 

e 99-percent confidence interval. for the average of the 3g result and 
the Co result. '!be standard deviation of the mean-of the 3e result is 0.15 
percent based on 6 degr~s of freedari, and the standard deviation of the mean 
of the 60co result is 0.09 percent based on 9 degrees of freedan. 

<4> The systematic uncertainty is the average of that for the -3g result, 1.20 
percent, and that for the 60eo result, 1.49 percent. 'lbese values are linear 
sums of estimated upper limits of lDlCertainties due to the follONing: 

a) reference material for 
standard radionuclide 

b) source preparation 

c) theoretical model 

d) gamna-ray contribution to 
beta-particle detector 

e) quenching 

f) interpolation fran 
calibration curve 

_ 3_5 __ 

0.63 

0.07 

0.30 

0.10 

0,10 

1.20 

__ 60c.aa_o __ 

0.68 

0.17 

0.20 

0.24 

0.10 

0,10 

1.49 

CS) The master solution fran which these standards were prepared was examined with 
germanim g ...-ray spectraneters and no .i.mplrity was fotmd. Limits of detec­
tion aa a..~o of. gamna-ray-emission rate to technetium-99 activity are 

# -. . . 
~ ,,- 1· x 1o-6 between 90 and 300 keV 

-:;..--· 1 x 10-7 between 300 and 1900 keV. 

(6) ~ured half life based on the formula T½ = N .ln(2)/A, where N is the 
number of atans, canputed using an atanic mass for technetium-99 of 
98.906254: 0.000002 grams and the gravimetrically detemined mass of 
technetium-99, and A is the activity deteIDli.ned by liquid-scintillation 
cotmting. '!he value recxmnended by the oak Ridge Nuclear Data Project is 
(2.13 : 0.05) x 105 years. CE) . 

~ References on last page 

4288 
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96 I 3YLJ.6. 22Y3 -
'Ihe following individuals and organizations contributed to the characterization 
of this Standard Reference Material. 

J.A.B. Gibson 
Atanic Energy Research Establishment 
Envirormental and Medical Sciences_Division 
Harwell 
United Kingdan 

M.W. Heitzmann 
U.S. Food and Drug Administration 
Division of Drug Chemistry 
Washington, D.C. 

J.C. Leak 
U.S. Food and Drug Administration 
Division of Onco~ogy and . 

Radiopharmaceutical Drug Products 
Rockville, MD 

For further information please contact Dr. Bert M. Coursey at (301) 921-2383. 

REFEROCF,S 

A. Boyd, G.E., J. Chem, ~-, ~, 3 Cl959). 

B. Gale, H.J. and Gibson, J.A.B., Atanic Energy Research Establistment Report 
AERE-R5067 (1965), Harwell, United Kingdan. 

c. Gibson, J.A.B. and Marshall, M., Int, J. IQ)l, Radjat, Isotgpes. 21, 
321 (1972). . 

o. Gibson, J.A.B., catq::uted counting efficiencies as a function of merit 
figure for 14 beta-particle-emitting radionuclides (July, 1980). Un­
published data. 

E. Kocher, o.c., Radioactive Decay Data Tables OOC/TIC-11026, p. 108 (1981). 
Available fran m'IS, Springfield, VA. 
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96 t 3~b4,. Th~ t 
EIGHT DILUTION RECORD 

lsotope:_~:, ...... -..:1~--..... --'f._~--i....-· _ Vendor: N l ST 
. S~- . 

Total Received Activity: f ,8 S" i._ .;- e,\ Vendor 10: 'I; ?,.Sf,. 
i_J ( O,o~"' "4U ) - .So~ 

Wt. Received: ,,.Gt \!'. g NIST Traceable Y..ll! Gert. I 'f;t.8B- 8 ~ - . ~ 
Activity in Units/g: ..3,] S 9 XI O Bi/~ 
X' <.. o/.:z.; .:i.~ • I,· o • c. £:. '- f'~• I 1-

Reference Date: N o \I J ~ :;L · . ~-zri -3lJ -l~9Z 
Activ1tv converted (dpm/g): :f.,rB ,.,of. pr· • ., ... ~., . 

. ''rot..&. 
Receive Date: •5::s-1~ · -

Halflife (Yrs or days) t% • · .l.(f I t S "'I Ci • 

PRIMARY DILUTION; Balin~ wt. check done 

a: Source activity: . J , 0 I Co ~ Co ! "'~ efot,mta • Oft~•< 100yr decay to prep. date) 

b: Wt. of Source transfered: '-/,, 9', 98 g AA0128 

Diluent used: __ ___,;::e~, ..... 1..,_.,,m;.a.....,&J ........ tl..111~'-"o......,tt ____ _ !11111111 °it~,~ 
c: Total dituted weight: 14{p·. e, g 

d: Activity of dilution (a•bfc,: 3, 31 ~ ':I ' pc .. \/~~> 
• . /IJ011tt. a '1'1, ~) 

e: Calculated density of solution: e qq S~ . g/mL• l'I.IIIH8ij - -• ------.., 
U.S. 0epmmaa olCcmamc 

f: Activity by volume - (d•e): __ __.3 ... , __ 3_5_S __ ~ __ L{ __ ·_f!_c.._·v,.?1 ... t--, Natioaali..n.eotS&udarda 
. • ad iecbw+v Ali.)~ 

Dilution Log Book 10: l & 1.:: 9 J., - -3 S ;, - I 00 - I "'re RadioactMty Standard 
AW 3.759 1: 1a' 8g C°l 

Preparation Date: '9/U•ftl~ 
Dale NOYanber 1, 1982 

Preparer' s Name. ()J.:-=::::;; _, _ _...__ • ._ SRM 4218 

SECONDARY OR WORKING l,E\/EL DILUTION 

~ CAtmON 
RADIOACI1VE 

Balance wt. check vw, , -, -

Log Book 10 of source being diluted: · t,,., '= q :1. - 3 5 3> - _ / 0 0 - I 

••• ••• 
,I P:;~~L 

a: Source activity: 3, 3S S ~ :-t r • Gt t)I. • < 100yr decay to prep. d•t•I 
t t. 

b: Wt. of Source tnnafered: __ ...;~:;;.;...•..;;3~J..._,.;..1..;.l ____ g 

Diluent ;•~i• ___ o ..... , .... ,.....:..ial..._ .... N .... ff .... ,c ..... · .... o~tf~---
-

c: Total dlutlilfwelght ___ , _____ 1.a.., ~!>--41--- g 

d: Activity of dlutlon (a•b/ct: ____ .... ~~----- dpm/g 

e: Calculated density of solution: ___ T: __ ,,t....,_. _____ g/ml C4M HNO, • 1.1294 % .0007 gJmU 

f : Activity by volume - (d•e,: _ · _I_· D ___ ....,8_.3 _ __.p_c__,:,,../i ... 11l ..... l_d11MJML. ill> 

Dilution Log Book 10: J., e: L · , ,:2 - ,3 5 ~ - I co - ;t,,,_ 

_ Preparer's Name: ~0 • • ,.,,,,,,.... 

Reviewed By : ~U c1)/l,.J, , t 

Preparation Date: 1,/(,/f:!, 

Review Date: ~/ /6('/J 
18~ 



96134~6~22~5 
SECONDARY/WORKING LEVEL 
STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: . Tc -9i 
Parent Barcode Number 

Vendor or Certificate 1.0. # of Parent Standard: 

Diluted Source Logbook 1.0. #: 1c2 .. 153 - too - I 
Balance Verification?: 

Diluent Used: o . t H NlliraJ.f 

Dilution 

•Diluent: 

•Density of diluent (g/ml): g/ml 

a: Parent Specific Activity: 
1 I 

b: Amount of Source Transferred: g 

c : Total amount of Dilution: . g 

d: Total Volume of Dilution: ml 
, I 

e: Activity of Dilution 

f: Activity of Dilution (a • b / d): 

la • b / cl: ~ft pCi/g 

pCi/ml 

Dilution Logbook 1.0. I: 

Prepared By:- ¥ [j)~ 
Reviewed By: ~-Z . 

Preparation Date: 

Review Date: 

{J-1£-f4: 
, , bz/9¥ 

' 
'If the diluent remein• unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source 

cen be performed without a density conversion. If the diluent changes, a weighted proportion density conversion i1 necessary. 
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, I CER11F'ICA TE OF CALIBRATION · 
BETA STANDARD SOLUTION 

1-\Aba9 I 

Radionuclide Tc-99 Cus&omer: LOCKHEED ENGINEERING & SCIENCES Co. 
Half Life: (2.13 ± O.OS) 1 10·5 yeus P.O.No.: 061..AB1036 
CauJoa No.: 7099 Reference Date: ~r 1 1991 :00 -,,. 12. PST. 

Source No.: 389-22-1 Cootained Radioactivity: 1.003 j,iCi. 

Description of Solution 
L M- of solution: 

b. Chemical form: 

c. CMricr con&em: 

d . . Demity: 

Radioimpurities 

Radionuclide Coacentratioa 

Method of Calibratioa 

4.9929 

NH4Tc04 in 0.1 M NH40H 

Nooe added 
0.9974 

Nooe detected 

Nooe 

0.201 

Wciped aliquou of tbe solution we~ uuyed uaiq a liquid aciotilltrioa counlcr. 

UDCa'laimy of Meaunmeat 
a. Syllcmllic uncertainly in im&nameal calibration: ±2.1,. 
b. Random UDCel1liD&y in -y: ± 1.0,. 

c. Random uncertaillly in weiamn,(1): ±0.0,. 

d. Total uncertaimy It tbe 99,. confideore level: ±3.1,. 

NIST Tracnbility 
Thia calibn&ioo ia implicidy traceable to tbe Nl&ioaal lmtitute of SCIDduda and TedmolOff. 

Notes 
l. Nudcar daaa wens taba from •Table of 1,otopm•, Sowada Editioa., edited by Virp.aia S. Shirley. 
2. IPL puticipatea in • NIST ~ ISIWID0e prosnma to Cllablilb · and ro,;..,,;n implicit 

,....-INily for a lllllllber of nuclidea, bwd on tbe blind uuy(aad 1a&er NIST certification) of 
Stewh-t .__ Maleriala. (Al in NRC Rqulatory Guide 4.15) 

ISOTOPE PRODUCTS LABORATORIES 1• No. 1'eJltmae Street., 
.Burt.ak, Califania 915M 
11 143 - 7811 

~~I ~; .. L~ 
QUALITY CO L 
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961 ~. u , 1 /4- /to O 4- I 
~1 1s11Mlf1i<PI'. WEIGHT DILUTION RECORD 

lsotope:_~_C_-_?_j....._ __ Vendor: ___ I.__._P __ L=------
Total Received Activity: __ r-__.[ .. 1,>: ___ C.._1 • __ Vendor ID: 3!?-22 -1 . 
Wt. Received: ___ "'-'_5' ______ g - NIST Traceab~ Cert. # r r1' ytl,; '='f: ~ 

Activity in Units/g:__.,1' .... ~.;.;::.3.:;;.;...;..B _ _,,Q'--•"""'2"'-o"-/,,_µ.Ci./ V Reference Date: 9 - [- 'I I 
7 "";.1.l~, I (Q-2c,-(()C 

Activity converted (dpm/g): _______ dpm/g Receive Date: N [It / ·< l 
" r -~ ,-'t~ . (\:, . 

Half life (Yrs or days) t ½ ~ ex • 13 X 10 ~ Receiver's Name: 1-'~ &!: z·a 
;~;~~RY DILUTION: ---------- ·;alance wt. check done cZ,. 
a: Source activity: • 2-0 f _ X (Orf C..· /o/ .. ,, ... fc, &t'(if t~ • < 100yr decay to prep. date) 

b: Wt. of Source transfered: ___ 'f __ ._9..__3_2-a _ _,,frM------ g 

Diluent used: 0 • I H IJ HY: 0 H 
c: Total diluted j~ ____ _,{ .... oO_ ..... ht.L ________ <V" R'u 

• 

d: Activity of dilution (a*b/c): _____ tJ_,,_/ .... A ______ dpm/g 
• 

e: Calculated density of solution: ______ /J_( ... A: ____ g/ml (4MHN~ • 1.1294 :t .0007.o,'IIIIJ 
l 

f: Activity by volume = (d*e): 'i Cf{D PC /ml., 
I I 

Dilution Log Book ID: __ t .... /_-_2_25_-_tf_l_-_J ___ _ 

Preparation Date: {-23-9 2- Preparer's Name. VD-(. ]fid-cJu,, caJ 

-----------------
SECONDARY OR WORKING LEVEL DILUTION e,11oce wt, check done , 

Log Book ID of source being diluted: 'I I - ;).:Ls - '( .:l-- I 

a: Source activity: ____ 9_~~' ..;;;.0_.£ .... c.-;;;;..;..: .,_/."'"'m..,_L ____ dpm/g • (It t" • < 100yr decay to prep. datel 
F- 1 

b: Wt. of Source tranlfered: __ .,./,.,.o.,.o..._-s-__ r.,.0i.------- g 

Diluent uHdt Q, I ,rt t/U; c? ft 
c: Total dButa[waight: ____ 5'._o_.c. ____ ;i. ____ 1 ____ g. 

d: Activity of diiution (aeb/c): _____ .;..tt/.,1,,~-~------- dpm/g 

e: Calculate~ density of solution: ___ ..;.k...i... .... r~~""f...,,..._ _____ g~/ml. (4M HN~ • 1.1294 :t .0007 g/mU 

ClX&/i c..• m""L~ 
f: Activity by volume =,Jdeer.- ___ 1_.:i ....... c.. __ • ....,8 _______ _ 

. Dilution Log Book ID: __ 'l..;.f_-.. a:,_.1_5_-___ '-1_:l __ · -_I.___ ___ •. _• 

Preparer's Name<.J:o~ P ... ts«'>•lUeeJ Preparation Date: f - ~i - 'I :2... 192 
Reviewed By : --~..__.....,·..,,..-------Review Date: 



I 

L 

96 I 3Lf46 ~ 22LJ8 
SECONDARY/ WORKING LEVEL 
ST AND ARD DILUTION RECORD 

Isotope: 

From NIST traceable standard?: 

Vendor or Certificate I.D. I of parent standard: 

Diluted source loabook I.D. I:" 

Balance verification?: 

Diluent used: 

'"Diluent: 

'"Density of diluent (g/ml): 

a. Parent standard activity: 

b. Amount of standard transferred: 

c. Total amount of dilution: 

d. Activity of dilution [a • b / c]: 

Dilution Ioabook I.D. I: 

• 

1c ~T1 

r, -22 s: -4 , - , 
I 

0-1 

Preparation date: tf - ( 7 .... 9 
Review date: 

i-1 

°lflhe diJull'll raimiM........, from .. 4ilueal __. 1w .. 4UudN 111Urca, ... a -ipl 4iluliaa o/a ,,,._ • IIIUta cu~ patorm.d wilhoul a 
dcn,i comtnioa. It the liluel'll chan 1 1 -i · coe¥enioa ii me · 

LAL-91-SOP-017' 

APP- 2 192 



. 9613~461022~9 
SECONDARY / WORKING LEVEL 
STANDARD DILUTION RECORD . 

Isotope: 

From NIST traceable standard?: 

Vendor or Certificate I.D. I of parent standard: 

Diluted source loebook I.D. 1:1· 

Balance verification?: 

Diluent used: 

-Oiluent: 

·0ensity of diluent (I/ml): 

a. Parent standard activity: 

b. Amount of standard transferred: 

c. Total amount of dilution: 

d. Activity of dilution [a • b / c]: 

Dilution Ioebook I.D. I: 

• 

l • t 
/}:ft-Qo l/ J 
q1,.zi5 -4l -I 

f\/10 "'f) . 

: Preparation date: 
-----.:..:........--.:...-,.------1 

Review date: 

.., .. diM• N1111illl ~h1·• ha ....... wd .. die diluliaa IDIIIM, ... a...-a.- o/1 .._ llllil -a cu N pmonMCI wilhoul 1 

·- COIIWl'INIII, Jrthe dihltnl cha 1-.i iOft de ' c••--- • 
LAL-91-SOP-0174 · 

APP- 2 
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Lockheed Analytical L3iboratory 
Sample Preparation Worksheet for Total Uranium (KPA) Analysis 

Date Prep Started : · {,;' '1 / 'l < Matrix : _W_a_ter __ __,... __ 
Worhroup Number.: U TOTAL KPA LAL-0168 23131 Prep Due Date: -- . - -,., ·?}{( f. /1/~o 

L4482-8 ' 23131DUP1 .,J: 0 Al 10,....\ I RfO~-irl+ ,.l1, .. l, '" l n-'- ' DUP 05n2/95 
LabCtrlSample 23131LCS1 ) l :.: r<'t a...'"-:. 1,...1•/. LCS 05/22/95 
Method Blank 23131MBB1 l { 1 .. u1 • , • MB 05/22/95 
L4482-8 231~1MS1 '' 4\ ~St (,s') P._,;, _ ., t.iJ'f0 "l'II~ '5x \\~1. MS 05/22/95 
B0FKH6 U482-8 \5\ ':MDI 1 • ..,\1 \1/' •l/ Bechtel Hanford, Inc.• 05/09/95 

/.6 : I 

::. 8.'=· 
9 
10 
:tl 
12 
13 , 
14 

L / / I ~ 
I • . ' .. /f_ ,.., .. -1- ~~ /1 IL 
VVV\•TP V"'f' -, 

~ 1 S L.n t--------1-----1t--t--1t------+------1----------------+---------+------1 
~ 16 C",..1, t--------1-----1t--t----:-11------+------1----------------+--------------+------1 

" .17 ,.a t---------+-----1----t---1-----+-----+------------------+-------~--~ 
.::r- 1---------+-----1-,· l ...... 8-t---1-----+-----+------------------+---_.;..---~--~ 
f:.h. t---------+-----1-1_9-t--1-----+-----+----------------+------~--~ 20 
~ 21 t-------w------+-----1-..+---1-----+-----+----------------+------~-----1 ' I,,, ' 22 

. tit 23 
' ,.,, .24 

CCV Activi .. 
CCV ID# ' '· a c . -, t4 : ~ /\ 

Balance Number: ::;r, 11..00 ,< LM,1., ( 
( ) 

Sample Prep Analyst : f M . 6a .._ C 
I 

-),u ,..I 

tCS:'Activi 
tCS iDli: t:i,:t=H:if//J 

Pipette Number : ~~~-

4 {; 11 ,- lA L. -'t~ -LO(,- 071\ 

~ ,c:;~ 

Tracer, LCS, & MS added by: __..)=M:.1..1 __ 

U~ Witnessed by : 'j)""1 

Checked by: u !f±t: ;em 



9613446.2251 

WORK GROUP REPORT Cwk02) 

Hay 22 1995: 04:42 pm 

,,.- Jcl 
I c"' 

Work Group: U TOTAL KPA LAL-0168_23131 for Depart111ent: 12 Radi ation Prep. 

DUP 
LCS 
MB 
MS 
Bechtel Hanford, Inc. 

TEMP 2 

Created: 22-MAY-95 Due: 22-MAY-95 Operator: 

lU. ~ n ... ,. Water 
Water 

ai-:;;;n-u.J1 Water 
··-,1,ni-,:-•-·~-=-~ Water 

Water 

Page 1 

22-MAY-95 
22-MAY-95 
22-MAY-95 
22-MAY-95 
10-JUN-95 156CART· 2 



96f3~4r 225 
RADIATIO • RES TS CHECK REPORT 

jworkgro~..k-rtumber: U TOTAL KPA LAL-0168 23131 -silllipf~i ··.:::·:~;: ... •:.• ... ·: • :❖:❖:.•. 

· Parameter· .. :/\ . .. : Valu. · /:\. ~1::t· :-:;::·:::::::;:•: , .... =::}t . - ·.:::: .·· :. Er.ro~,: ·:·:;: 

23131Du>1 Uraniun 3.08239 0.158985 0.201804 

23131LCS1 Uraniun 10.2079 0.527096 0.201804 

23131MBB1 Uraniun 0 0 0 

23131MS1 Uraniun 14.636 0.755089 1 . 00902 

L4482-8 Uraniun 3.31059 o. 170834 0.201804 

1se 



WORK GRCXJP REPORT (wk02) 

May 22 1995, · 12:24 p111 

I 

I /-
{_ v--"71 

Work Group: TRITIUM(H3) LAL-0066_23181 for Department: 12 Radiation Prep. 

DUP 
LCS 
MB 

MTlll§.'l:o:,c.c,,, MS 
L4482~:t6i,? Bechtel Hanford, Inc. 

TEMP 2 

Created: 22-MAY-95 Due: 22-MAY-95 Operator: 

Page 1 

uu.·u,..ioo Water 
uu;"""""oo Water 
·u1;·~wuoo Water 
LAL:-uiuCID Water 
LAL: ,..,..,...,. Water 

22·MAY· 95 
22·MAY·95 
22-MAY-95 
22-MAY-95 
10- JUN-95 · 156-020 
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96134~6 .. 225~1 
RADIATION RESULTS CHECK REPORT 

Workgrou~ _~mber: TRITIUM(H3) LAL-O066 23181 

-
San.,le :,f ·.··:. Parameter-

. 
Valu. :'. :f , .. Error. . :/ I:/> ~A·):J . ,,'''{ : 

<;< • .. • - .·,, '· I : 
23181DUP1 H-3 264.866 206.758 256,357 

23181LCS1 H· 3 2666.84 394.29 256~ 143 · 

23181MBB1 H-3 -107.663 160.892 251.668 

23181MS1 H-3 3945.94 469.989 255.39 

L4482· 16 H-3 358.866 217.242 257.829 

214 



LOCKHEED ANALYTICAL LABORATORY 
SAMPLE PREPARATION WORKSHEET FOR H-~ ANALYSIS 

SOP-0066 . 

. Prep Start Date : .Sj 5 /% . Matrix : _W_a_te_r ____ _ 
WorkGroup: T ITIUM-(H3) LAL-0066 23181 Prep Due Date: 22-May-95 

cus~g~ER·tf!# lhlilli i , .. Jf)~~ i~.liJll litl 111 llii liliil 1111 Et iliillli 
L4882-16 23181DUP1 ,\t : 23181-01 O,Di 0 
Lab Ctrl Sample 23181 LCS 1 ::2 23181-02 
Method Blank 23181MBB · 3 23181-03 
l4482-16 2318lMS1 '4 : 23181-04 ./J.O~<l<l 
B0FKH6 l4482-16 .. 5 , 23181-05 , I/ 

·:.7 . 
. 8 

9. 
10 . 
11 
12 
13 
14 

! ... L, 15 - --
N 16 

• 17 
:F 18 

.~ 19 - 20 -
~ 21 

I I ""' 

22 
23 

, I I 
24 

Conc&Vol of MS :. tHnDicl0N1/r<1I . 1 rn l Cohb &:Voloft CSi '34~o i 7L 
MS Ref Date . :···:>.::::,:: (o 41,:. C\ ~ LCS:Rifbat.ll,l?:t+ lo·'=\, '9L 
H-3 MS ID# , ... ::. . , ' LN--•c;~ - t\ll\ - \ ~ - \ H;,3 LCS iOltfJJ:,,Jf LAL~':i - D'l2-\-f, 

Balance Number : UQC) 2-Q~ 2- (p i-r) Pipette : <:;s 2. '2.C() f'v) 
________ ( ) '::\Dc:-..:>5 fvl 

MS and LCS added by: f'.A.~\"°Mli<1 
Witnessed by : M > uc/'1 C 

Comments : Cocktail - Packard Ultima Gold XR; vial • 20 ml poly. 

Analyst: (;tu~ Cl 0MOJl,.,O,j !~, 15(2-s (qs Checked by : _ _,_l(++-·----- V95118 



LOCKHEED ANALYTICAL LABORATORY 
SAMPLE PREPARATION WORKSHEET FOR H-3 ANAL VSIS 

SOP-0066 

Prep Start Date·: 5/22/95 · Matrix : _W_a_t_er _____ _ 
WorkGroup: TRITIUM(H3) LAL-0066 23181 Prep Due Date: 22-Mav-95 

L4882-16 23181DUP1 ;1 DUP1 23181-01 0.01 
Lab Ctrl Sample 23181LCS11 •2:. LCS1 23181-02 0 .01 
Method Blank 23181MBB .3 MBB 23181-03 0.01 

482-16 MS 1 23181-04 0.01 1 ml MS added to 23181MS1 4 
B0FKH6 SMP1 23181-05 0.01 50 ml MSS then L4482-16 5 

',... 

-· ~ ,-... 

6 distilled. 
7 
8 
9 

10 
11 · 

12 
13 
14 
15 
16 
17 
18 

· 19 
20 
21 

, M. , 22 
11d 23 
. ..11 24 

Conc&Vol of MS \:// 211.26 oCi/ml; 1.0 ml eon·c: &. Vol ~f LCS: 3.45 oCi/ml; 10.0 ml CAS 
MS Ref Date ..... ,,:::tit 18-Jun-93 LC$. Ref Oate·: .:i/Jit 03-Jun-92 5/22/95 
H-3 MS ID# '-:::::::(/' 93-474-18-1 H.;3 LCS IDI '}'? '?::'- 95-721-5-1 cs 

Balance Number : 40020026 ( ) -------- Pipette : ...;;8.;.;.2.;.;..20.;..0;__ ____ ( ) MS and LCS added by: CAS --------________ () 4055 ( ) Witnessed by : DA --------
Comments: Cocktail - Packard Ultima Gold XR; vial - 20 ml poly. 

Analyst: /. 5~ ,,P.,, Cr.\~ !;" /,,/u-
{ .J "' +.,. --<!-,.. +r ..,J Checked by : -----ff----- V95118 



I 
I I 

' I 
I 
I 
I I 

I 

- ··- --··-------- - --------

Catalog Number: PLU2-2X 
Element and Matrix: U/HNO/!½O 
Starting Material: Uranium. Oxide 
Starting Material Lot Number: 12921A 

Lot No. 4-27U 

DC ARC: Trace Metallic Impurities in startin& material via DC ARC [40 elements checked· 
only-values detected are listed]. ' 

Element 
Pb 
Cu 
A& 

Traceability Docwnmtation For Solution Standani: 

1. Classical \\et Assay: l,OOS ppm. 

Ef1d 

3-5 
5-10 
3-7 

Gravimetry: Evaporate to dryness, i&nite and weiah u ulo •. 

2. Instrumentation Analysis By Inductively Coupled Plasma Specttometer[ICP]: 998 ppm 
via NIST SRM 3164. 

3. Bahmc:ea ue c:alibr...a with NIST wei&ht sea NJ. 192589 and 192550, aa:ordin& to 
NIST din I 54714.1 · 

,4 • .... 

SPEX ptan1a __, ltlndllrdl lfW gunntNd slable and accurall ~ * 0-5!- al labeled COlalltlal:i«' for one~ from 
date of~ n...,. le ltle un of cwnulatiYe errors aaecialld will._,-. dlllrmindonl, pipllliig and diluting ID 
~ voune. For 1heN--. we UN high purity acidl, 18 rnegat,n ~ dlianad..., and triple rinMd botUN. Al 
gtauwaN UNd is due A. 

* -·---20: 
SPEX lNOUSTRtES. INC. 3880 PARK AVE. EDISON . N.J. 08820 9CJII.S49-7144 FAX: 908-803-9647 



Notebook No. ___ _ 

~~OJECT ___ -1!;9~6µ13µ,tJ'L~~!tH-6h,p'Hz~sal"t------- Continued From Page -----

SECONDARY /WORKING LEVEL 
STANDARD DILUTION RECORD · 

Dilution Source Information 

Isotope: U - /Va kro / 

Parent Barcode Number 

Vendor or Certificate I.D. II of Parent Standard: .Ire-,. PL«2-2K · Lof '-/-l7U 

9£/-C77. 5"7 - / Diluted Source LoQbook I.D. #; 

Balance Verification?: 

Diluent Used: 

Dilution 

•oiluent: 

• Density of diluent (g/ml): /✓ )/1 g/ml 

a: Parent Specific Activity: 

b: Amount of Source Transferred: 

c: Total amount of Dilution: g 

d: Total Volume of Dilution: loo ml 

e: Activity of Dilution (a • b / cl : /00 

f : Activity of Dilution (a • b / d): JO() 
/I 

Dilution Logbook I.D. #: 

Prepared By: Preparation Date: 5' /17 IC; ~ 

Reviewed By: .4ilo Review Date: ~ k{; --Jt-fs 
'If the d iluent remains unchanged° from the diluent ustd for the dilution source, then a w·eight dilution of a volume unit source 

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is neces sary. 

Signed Date Signed Date 

208 
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i 

Notebook No. ____ · , 57 
96 I 34~br-~12~--5•.L--9 __ _ pROJECT_____ ~~- - Continued From Page ----rr_-

&jt~ 
i 
~-

I· 

t 
I ... 
I 

i 
I r-
I 
~ 

' . I 
I 

I 

! 
t -

·---- -------· - - ·· 

Isotope: 

Parent Barcode Number 

SECONDARY/WORKING LEVEL 
STANDARD DILUTION RECORD 

.Dilution Source Information 

A/ I If 

Vendor or Certificate· 1.0. # of Parent Standard: fL t/ 2 · 2 Y Lof 4-27({ SPc'f. 

Diluted Source logbook 1.0. #: fl/1 IJ. 
Balance Verification?: 

' 
Diluent Used: 

Dilution 

·oiluent: 

• Density of diluent (g/ml): Jv//.} g/ml 

a: Parent Specific Activity: 
)111141 

µCi,t~7/ J ooo .As /~ L 

b: Amount of Source Transferred: 

c: Total amount of Dilution: 

d : Total Volume of Dilution: 

e: Activity of Dilution [a • b / cl: pCi/g 

f : Activity of Dilution (a • b / d): /Cl, ooo 

Dilution Logbook 1.0. #: <fl/-(} C 77- S-7 

Prepared By: Preparation Date : c;lt21t,r 

Reviewed By: Review Date : 

-a/ fit 

"If the diluent remains unchanged from the diluent used for the dilution source, then a weight dil ution of a volume unit source 

can be performed without a density conversion. If the diluent changes , a weighted proport ion density conversion is necessary. 

nc:au 01,u u••uG, .- , ..., __ -, 

209 

Signed Date Signed Date 

-------- --------·- ·-·- ·--- --- - -



. -----------·------- - ---------
! 
I 

Nati ~ fut~ of §tanharhs &: arrrqnology 

C!lrrtif iralr of Analysis 
Standard Reference Material 3164 

Spectrometric Standard Solution 

Uranium 

Batch Code 390709 

This Standard Reference Material (SRM) is intended for use in atomic absorption spectrometry, optic:al emission 
(plasm) spectrometry, specuophotometry, or any other analytic:al technique that requires aqueous standard solutions 
for calibrating instruments. SRM 3164 is a single element solution prepared gravimetrically to contain 10 mg/mL 
of uranium with a nitric acid concentration (VN) of 10 percem. The certified value is based on a gravimetric 
procedure, i.e., weight per volume composition of the high-purity uranium oxide dissolved in NIST high-purity 
reagents. The uncertainty listed is based on gravimetric and volumetric unccnainties of the preparation and the 
effect of solvent transpiration through the container walls for one year _after tbe bottle is removed from the plastic 
sleeve. 

Mew 

u 

Procedures ror Use 

Concentration 
(ma/mL) 

10.00 ± 0.03 

Sourte 
Purity,~ 

NBL~RM 129 (99.968~) 
(formerly SRM 950b) 

Acid Cone. (V N) 
Approximare 

HN~, 10~ 

StabWty: This cenification is valid for one year from the dale of shipment from NIST provided the solutions are 
kept tightly capped and stored under normal laboratory conditiom. NIST will monitor the stability of represenwive 
solutions from this SRM lot md if chan1es occur thal invalidalc this cenificadon, NIST will notify purchasers. 

Prepandoa of Worldaa Studlrd Soladom: All solutions sbou1d be broqbt to 22 ± 1 •c and all &Jass or 
plastic surfaces comin& imo camaca with rhe lllDdard must have been previoully cleaned. A wortiq standud 
solution can be prepared tram lbc SRM IOlUDOG by serial di1udoa.. Dihmom should be made wida certified 
volumeaic class A ftaab IDd 5 or 10 mL c1aa A pipeU. All volumetric trwfcn of solwiom lbould be performed 
usiq a proven IDllytic:al re- h1icp. E&':h dilulioa lbou.ld be acidified wida • appropriale hip-purity acid and 
diluted to c:alilded YOlume lllilta llip-parity warer. 1be mbil1ly of lbc wortiq ltaDdard IOludoa will depend on 
the fin.al ad C111tce•1adioa; dwefuR, care sbould be exercised to emme tbal tbe final acid c:onc:cmradon of the 
dilution dallly ..,..,!mMn u of tbe SRM. To achieve the hipest accuncy, tbe analyst should prepare daily 
workina IOl.._ from 100 ,..tmL dilutions of the oriainal SRM solution. 

SRM 3164 - prepared by T.A. Buder of the NIST lnorpnic Analytical Raearch Division. Inductively coupled 
plasma emiuioa spectro~ lllllyles were made by T.A. Butler 111d LJ. Wood. 

1be tedmical and support aspcaa involved in tbe prepmtioa. catificaaon, and issuaore of this SRM were 
coonfuwed through rhe S1andan1 Reference Ma&criall Prosnm by J.S. KIDc. 

Oaithenburs, MD 20899 

October '· 1993 

lbomu E. Gills, Acting Chief 
Standard Reference Mllerials Program 
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Description 

- - - - - - -- - - -- - --- - - --- ---------, 

A C.5, .,_ '1 '1 . I 

[ijjffl 
~ -

U . S. Environmental Protection Agency 
Environmental MonitoriAg Systems Laboratory-Las Vegas 

Nuclear Radiation Assessment Division · 

Calibration Certif icate 

,,_.,.,,.,t;o~d-se( Tritium (H-3)1 ""11·"'•( 12.43 years 

Homonal aaivi1y 1110 

. 1 s 
11 nano c.n;., I 
I ,... in afflc,Oule/bolllc numoc•l.__.:::2~6~0=6 __ ..,:l~--,---~ 

Measurement Activi1y of princip•I radionuclide 

Useful Ufe 

Ac1MCT per ,,.,.. ol 1hi1 solution 

I ...... 2....iJ--..19 _ _.I I n a o o cwrie1 I of L , , _ Tn t 1 um 

•• 0400 ._, ,sr -1 June 3 , 19 9 2 

Activity of daughter radionuclide 

...._ ____ . ..,11 .. ____ cv,_ ..... • I .... , ..... 

............... nud~ 

Total mass of this solution 

I APPROX, 5.0 
Method of measurement · .. 

The activity of the primary solution and this 
dilution were measured by liquid scintillation 
counting. 
Counting efficiencies for both standardizations 

_._. were determined by counting solutions directly 
£- traceable to the National Institute of Standards 
.~:• Technology (NIST). 

becember 1999 

22r 



,,-·--, .. ;' . . l IJ ............. ,;.:-·. : ..: t 
. : . .. • ;'. 1 , . --- ·--- _., ._ 

Pur ity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

9613Y~6 .. ,Z6Z 

The manufacturer states that activities other than that of the principal nuclide 
and of its daughter nuclides. if any, were estimated/known to be: 

1111 none I less than -1 
equal. to % I of the princ.ip~I activity 

1,21 I less than I 
equal to % I of the principal act ivity 

1(3) I less than I 
equal to % I of the principal activity 

The activity of impurity ( 1) is not (2) is not (3) is not 
incl~ded in the q1:1oted 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 (sm) not greater than ± I O • 4 % I 
(The 99. 7% confidence limits are given by t(sm) where t is obtained from the student t factor 
for the degree of freedom (n-1 )). 

The maximum uncertainty due to the assessable systematic errors (dilution. counting, and­
known uncertainty of the standard) is obtained by the separate arithmetic summation of the 
positive and negative systematic error ( + 6 - 6 • ). These have been estimated not to exceed 

I + 2 • 9 % I or I -2 • 9 % I 
the overall uncertainty (often called accuracy) is an estimate of the possible divergence of 
the quoted result from the true value. It is a combination of random . error [t(sm)] at the 99. 7% 
confidence limits and the worst case estimate of the systematic errors ( +6. -6 •) 
The overall uncertainty is therefore calculated on the basis of+ [t(sm) +6]. - (t(sm) +6~ 

and is I+ 4 , 3 "-I . I- 4 , 3 % I of the quoted radioacti~e concentration. -

This standardization is based on the following assumptions of the principle nuclide, its 
daughter nuclides and impurities (no allowance for error in these assumptions ~ the 
assumption of quoted haJf-life have been includ.ed in the statement of accuracy above). 

Tritium decays 100 percent by beta emission. The 
maximum energy is 18.6 Kev, the average is 5.68 Kev. 

Carrier content per gram of solution: 

100 percent H2o 

Preservative: 

Date Certificate Prepared 

Approval Signature 

Other components: 

Barium less than o.og4 perc 
Lead less than 3xlo- perce 

~9~ .• 
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U.S. DEPARTMENT OF COMMERCE 
National Institute of Standards & Technology 

Gaithersburg, MD 20899 

REPORT OF TRACEABILITY 

U.S. Environmental Prot~tion Agency 
Environmental Monitoring Systems Laboratory 

Las Vegas, Nevada 

Radionuclide 

Sour~ identification 

Source description 

Source mass 

Source composition 

Reference time 

Hydrogen-3 

2606-1, prepared by EMSL 

Liquid in 5-mL flame-sealed glass ampoule 

Approximately 5.0 grams 

Hydrogen-3_ iri water 

0700 EST June 3, 1992 

NIST DATA 

Radioactivity concentration 810.5 Bq g-1 

Expanded uncertainty 0.64 percent <U>• 

EMSL DATA 

810.3 Bq g"1 

4.3 percent (3> 

None observed 

Liquid-scintillation 
counting 

Photon-emitting impurities None observed <4> 

Measuring instrument 41rf3 liquid-scintillation counters 
calibrated with SRM 4926D 

Half life 12.43 ± 0.05 years <S> · 

Difference from NIST --0.05 percent <6) 

.~-=-:·_ . s_ 

·¼-t 
rt,- . For the Director, 

Gaithersburg, MD 20899 
January 1994 

J.M. Robin Hutchinson, Acting Group Leader 
Radioactivity Group 
Physics Laboratory 

•Notes on next page 
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(I) 

(2) 

(3) 

(4) 

(S) 

(6) 

NOTES 

The uncertainty analysis methodology and nomenclature used for the reported 
uncertainties are based on uniform NIST guidelines and are compatible with those 
adopted by the principal international metrology standardization bodies [cf., B.N. Taylor 
and C.E. Kuyatt, NIST Technical Note 1129 (1993)). 

The combined standard uncertainty, uc = 0.32 percent, is the quadratic combination of 
the standard deviation (or standard deviation of the mean where appropriate), or 
approximations thereof, for the following component uncertainties: · 

a) 11 liquid-scintillation measurements on each of 
4 vials 

b) gravimetric 
c) calibration of SRM 4926D 
d) background 
e) half life 

I 

0.11 percent 
0.05 percent 
0.29 percent 
0.00 percent 
0.03 percent 

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying uc by a coverage 
factor of k = 2 and is assumed to provide an uncertainty interval of at least 95% · 
confidence. · 

Overall uncertainty reported by EMSL 

The limit of detection for photon-emitting impurities is: 

. 0.08 y s-1g·1 for energies between 90. and 2700 keV. 

Un~, M.P., Coursey, B.M., Schima, ~J., and Mann, W.B., Int. J. Appl. Radiat. 
Isot,ll.:'11 (1980). · --~ . 

. ~.;- . 

This result demonstrates the traceability of EMSL to NIST, for this measurement, to 
within five percent as specified in the appendix. Traceability Studies. of the EPA-NIST 
interagency agreement of April 1976, as amended. 

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539. 
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1/_ 613~46102265 
PROJECT ____ ff ______________ _ Notebook No. 0 ?2 / 

Continued From Page JC)fr 

INITIAL STANDARD DILUTION RECORD 

Standard Information: . 

Isotope: - 3 Vendor: 

Activity of Standard Received: 

Weight of Standard Received (g): LAL 1.0. I: --------------
Standard Activity (pCi/g): · __,i2~' L•:J.._~~~:J i; ~ Traceable 7 
Halflife in Years or Days: 

Reference Date: 

Date Received: 

Primary Dffutlon·.,./': 

Balance Verification?: 

Diluent Used: 

Decay Corrected Standard Activity (pCi/g): 

Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

tfA 

e: Activity of Dilution by Weight (pCi/g) (a • b / c }: 

I: ~ Density of Solution {g/mll le / di: 

g: Activity of Dilution by Volume (pCi/ml) [e • f): 

D 

, q777 /ml 

h. Dilution Logbook 1.0. I: C.?vv~ c.,A-L-'15-0'72. -
c;i , o.rVL~ 

Uo -1 

Prepared By: ttwk.£ IS. t1«~P/eparation Date: 7I 7/35 . ~ 1/~-Pn-i.J.w8D _..,...,.._+-'-..-..---
Reviewed By: ~ }(l:1:: .. _ Review Dato: _....;:?f~7~,~/~i-=:i"'----

Purity/Cross Check Performed By:________ Check Date: _______ _ 

Signed Date Date C p ~]&' /et r Signed 
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~6J:266 Notebook No. 7&[ 
PROJECT ________________ _ 

Continued From Page 

SECONDARY/WORKING LEVEL 
I I _I 

- - --
STANDARD DILUTION RECORD -

- i:--. 

~ 
-

' \}J - -
I,/' vi ,. V 

Dilution Source Information 
,--
,--

Isotope: H - 3 Lc.S --- --Parent Barcode Number ~ C.,~1,,-J..2 • ,--
Vendor or Cenificate 1.0. # of Parent Standard: ~~6- -l --
Diluted Source Logbook 1.0. #: LAL--'S - 01Z.,f - \ -----

--
'(e5 Balance Verification?: ~ --

I ~Qi~- lvw \..\~ Diluent Used: J:??f 

Dilution .. ... ,;:,-::=· . .... -. .. 

: --
•Diluent: 'J?,P.A-f? ~ ~2-~ - (-ce,,J l~ - -

•Density of diluent (g/ml): O·" g/ml - -
- -

a: Parent Specific Activity: -z.12a pCi/g - -
b: Amount of Source Transferred: _?(t" 5.0 g ,_ --
c: Total amount of Dilution: 3 ZL> 9 g --

d: Total Volume of Dilution: 317c., ml --
e: Activity of Dilution la • b / cl: ~-113 pCi/g --

f: Activity of Dilution (a • b / d): 3. ~ ~~ pCi/ml :.. 3•.te~ 
- Ol\ '/:('J1-

Dilution Logbook 1.0. I: LAL- 95- 0'1?-1 - 5 

97 C. #r_Q__ Prepared By: Preparation Date: fl'-/9$ 

Reviewed By: ~~ Review Date: '1/'I /16" 
• rt the diluent remains unchanged from the diluent uHd for the dilution source, then a weight dilution of a volume unit source 

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary. 

I I I I I I I I I I I .. , I I I I I I I I I l --
Read and Understood By ;.22~ 

(!,f sflt_ttf-
Signed Date Signed Date 



Descr1p1Ion 

9613446.,267 

U .S . Environmental Protection Agency 
Environmental Monitoring Systems Laboratory-Las Vegas · 

Nuclear Rad i at i on Aueument D iv i sion 

Cal 1bra11on Certif icate 

' ""c•o•• '."'°""~'td' ! Tri ti um ( H - 3 ) I .Mlll •lt le ( 12 • 4 3 ·, ears j· 

• 
I s 

lnano c..r .. ,j 
'" ' ' " emoo"le / Doll le ""'"N•I .. _2_s_4_8_-_1 _____ __, 

Meas urement Act1v11y of i:,rinc,c,a t rad,onuc t, de 

Useful Life 

Act""'•-•·"'"' '" .......... .. 
11 . 0 3 ! ( nano '""•• I °'l .._ _T_r ___ i .;.ti;;.· um.;;;;;. _____ ~ 

"°'00"0 .. ,,,srOftl August 10 1989 . , 

Activity of d1ugn1er radronuc trde 

-----~1 .. 1 ____ c_ .. _ ... _ ... l , ........ 
...... ...,..... ....... I 
To1al me11 of thi1 aoluuon 

APPROX. 5 .O 

The activity of the primary solution and 
this dilution were measured by liquid 
scintillation counting. 

•· --~!rtciencies were· measured by counting 
•.JiDl~ion• prepared from the National 
,-citute of Standards & Technology. 

D 11a1ei;,,.,.-·------• .. 1&.-LY 

22€ 



Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

9613446.2268 

The manufacturer states that act1v11'1es other than that. of the prIncIpaI nuclide 
and of its daughter nuchdes. if anv. were_ estimated / known ·to be 

Im none I less than I 
eQual to ~ j of the princI_pal act1v1iv 

(12, I less fhan I 
eQual to % I of the orinc10al actrvIty 

1(31 I 1ess than_ I 
equal to ~ I of the pr Inc1pal a_c-trv1tv 

The activity of impurity ( 11 is not (21 ii not (3) is not 
included in the quoted figures of the prrnc,pal activity. 

The prec1sIon of this stanaard was such that the cert ified value of the radioactive 

concentration of the principal activity had a standard error (sm) not grHter than : I o • 2 % I 
(The 99. 7% confidence limits are given by t(sm) where t rs obtained from the student t factor 
for the d~rn of freedom (n-1 )). 

The maximum uncenainty due to the assessable systematic errors (dilution. counting. and 
known uncenainty of the standard) is obtained by the separate arithmetic summation of the 
positive and n~ative systematic error ( • cS- cS • ). These have been estimated not to exceed 

I· 3.s"lor 1- 3,s"I 
the overall uncenainty (often called accuracy) is an estimate of the pouible divergence of 
the quoted result from the true value. It is a combination of random error (t1sm1] at the 99. 7% 
confidence limits and the worst case estimate of the systematic errors ( + 6 . - 6 · I 
The oweralt uncenaintv is therefore calculated on the ba1i1 of+ (t(sml •6]. - [t(sml •o] 
and is f + 4 .1 "'. (- 4. 1 "-I of the quoted radioactive concentration. 

This standlrdiUtton i1 based on the foUowing uaums,tions of the prtnaple nuclide. its 
daughter nuclidl1 and impurities (no allowance for error in theN auumption1 or the 
auumption of quoted half-life have been included in the statement of accuracy above). 

Tritium decays 100 percent by beta emission. The 
maximum energy is 18.6 Kev, · the avera~e is 5.68 Kev. 

· · Clrrter contem per gram of iolut1on: 

100 perc:ent _H20 

Preservative: 

Oat• Cenificate Prepared 

Ac,p,oval Signature 

Other componems: 

Barium less than 0.002 per 
Lead less than 2xlo-s percc 



U.S. DEPARTMENT OF COMMERCE 
NATIONAL IURIAU OF STANDARDS 

GAITHEASIUIIG. MD 20111 

REPORT OF TRACEABILITY 
U.S. Environmental Protection Agency 

Environmental Monitoring Systems Laboratory 
Las Vegas, Nevada 

Radionuclide 

Source identification 
. . 

Hydrogen-3 

2548-1, prepared by EMSL 

Source description 

Source mass 

Liquid in 5-ml fl ... -sealed glass ampoule 

Approximately 5.0 gr ... 

Source composition 

Reference tille 

Radioactivity concentration 

Overall uncertainty 

Beta-particle-aaittina impuritiu 
(Activities at referance tiaa) 

Hydroaan-3 u Bto in vater 

0700 !ST. 10 Auauat 1989 

NIST DATA 

419.4 Bq ,-1 

-1.01 perc:at(l)'a 

Nona datKtad< 3) 

NL DATA 

401.1 Bq ,-1 

4. 10- percent ( 2) 

· None reported 

-

I 
-1 

-I 

I 
I 

Meuurin1 inatruaant 4118 liquicl·scilltillaeian 
cOUDter calUar•cecl uaiq 
HIS! SIN 492a 

4118 liquid-scintillati . 

Jralf life 

Differuca fraa NIST 

Gaitharsburs, MD 20899 
10 May 1990 

counter 

12.35 t 0.01 ~.c~t 
-2.68 percent< 5) 

Fo~/J.°lec""'t!{._or..ll,r..1'77'-"% 

oaV~ppes: up Leader 
Radioactivity Group 
Center for Radiati.on Research 

* Notu on nut pa1• 
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_ 96 I 344t. 2270 

As guidance for the· ptClpl!t' use of this ·Rlport, it 
should be ~ized that the Natiaial. ~ of 
Stand.ams is a:a.oemed auy with f011tering geed 
neasur'l!ltWlts capability and ocnsistency with the 
natia'1al mNSULatents system. flw aaurm of 
tha pxcper appllcaticn of that eapebt] U:y t10 the 
ultimate caruuner prcd.x:ts is the respc:Nibility 
of each llllmfac:turer of tt:111 prcducts md of the 
Federal regulatory agei.cles. 

A ccntiminq b:an1h!Jity p&:OJI!• in radioact:ivity 
d&u.atratas, tl0 tha dagtw estlblishad by thl 
per:ln11c uays of eel1trlt:ad nd1oact:l.9ity M9"ln, 
a a:ntiming • I +\•tience to mint&in tha imtmlaftt 
9'J•~ md at.llrlSarda naoNNI')' far .acm:ata -­
sw:aant.. SUch a pcoJ1M c:a•aot., lallvllr, amt .. 
each md fNer'/ meee:-at nar thll final prcduct, 
llfff m thin a spot c:hllc:k can vmch tcr avuy 
undw:'ced ita. cu. ab0uld be talclln, ttmafcn, 
nix to iaply mdl •dat-,t. '1'ba po 1• ua cf 
thi9 -llt ia .cpNa'm by -=tim 200.114 of 
Tit.la 15 of tbl Cede of Pmlral P91;p1JaP.ims. in.­
regulati.cna ay ta mt if this Rlprln, if quota!, 
is quotlld in its entirety. Doe- pt.a 0llt of a:ntaxt 
MY be nrt • 1 eed1 n;. 

--- ------ · 1 

?. 2 9 



. .. 
961 :·u46 '~'71 ~-1 . •\.~ . 

( l ) 
Individual uncertainties have the sigr1ficance· of one standard deviation 
of the mean, or an approximation thereof. the combined uncertainty is 
the individual uncertainties shown below added in q~drature. The 
overall uncertainty is taken to be three ti.mes . the combined uncertainty. 

Source of uncertainty 

a) beta-.particle-emission-rate 
measurements 

b) gravimetric measurements 

c) deadtime 

d) background 

e) detection efficiency 

f) count-rate-vs-energy 
extrapolation to zero energy 

g) half life 

h) beta-particle-emitting impurities 

Combined uncertainty 

Overall uncertainty 

(2) Overall uncertainty reported by !KSL. 

Uncertainty(%) 

a.as 

0.20 

0.01 

0.02 

0.10 

0.10 

a.as 

0.10 

0.36 
~ 
1.08 

(J) The limit of detection for beta-particle-.. ittin1 impurities-is 
0.4 Bs- 1,-1 for eneraiu aruter th.ii 20 keV. -

( 4 ) NClf Jap»rt No. 51, Second_ Edition (1985) p. 365. 

(S) Thla~t deaDnatratu the traceability of OOL to NIST, for this 
M • I ar c, ·to ·vtthin five percent as specified in the appendix, 
TraculpjJitY Studiu, of the EPA-NIST lntera1ency a1rewnt of 
April 1976, u aaencled. 

For further infomation call Larry Lucas at ( 301) 975-5546 or FTS 879-5546 · 
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96 I 3Y4~u~e WEIGHT DILUTION RECORD 1>":R,m.J· 

lsotope :._
1
_~~------ E·~A·· . AA002~ 

V~ndor: ____._[_---._ _ . •. . 1111111: 
Total Received Activity: ~5'. 2 /'WUJG.. ·vendor ID: 2f5'f:3- I 
Wt. Received: 1)t:, S · O g 

Activity in Units/g: If ·O 3 ffAAo Q / ty 

Activity converted (dpm/g) : 2 4 t3 b · C, 

~ISHraceablo l..11:l .· Con.I . {Fii{'A%_ .l.,,ii1ul,1. 
Reference Date: 9- .-/o - !99-i · · 

p Q'I. . 
' . 'l J' , ... . ' . 

Receive Date: 1' ..... N I A-dpm/g 
@ l t' 

Halflife (Yrs or days) t % _• /cl. · ¥ ~-~----• ____ R_e_c_•i_v•_r'_s_N_a..,m~e_:1_,i::l·_.-A' ~~~::~~'---.,,Q 
PRIMARY DILUTION; Betance wt. check done (J::::: 

a: Source activi~:_. __ 2_':f.i..'-1:...w.f .. ,_•....;0~ _______ dpm/g · • Of t>i • < 100yr decay to prep. datat 

b: Wt. of Source transfered:_'f-+--..... C/ ... ~ ___ 7~~--------- g 

Diluent used: --~-=-=-P .... A---__ rl~t,_d~_w,....4_ra_..'.Nc:..11 ___ _ 

a -, o - r1f't ~ l4\'1L~ 

. h ' - <R - f1'l a '-... 

c: Total diluted weight: __ 2o'--._;,0_6 _____ 
0 

d: Activity of dilution (a•bfc):__,;6ir;..;..o_2_]...._. "-( _,_] _____ dpm/g 

.,. ).1":: .toS5 
.(. 

e: Calculated density of solution: / · 0 0 g/mL 14M HNO, • 1 .1214 ~ .0007 .-u 
I 7-? (-, ~ ~ 5J,,/,,.#I'/" Lf~S,-<, ti,• .,.L ,J . . 

f: Activity by volume • (d•e): ~ Q ± i ,zi t4f dpm/ml .. ,----
' .. 1,.1. . . 

Dilution Log Book 10: 13 -0 'f 75 - } - I IIADI 

Preparation Dato: 6 -fl -f.3 Proparer's Name. j;}~ u)~ :5 
., 

----------------------------, DAft 08/1 
SECONDARY OR WORKING LEVEL DILUTION Bafana ws, check den •NV1•011 

l'YSftlillLA 

Log Book ID of source being diluted: __________ _ 

a: Source activity: _____________ . dpm/g • Oft1'•<100yrdecaytopnp.datet · 

b: Wt. of Sourca transfer.-: ___________ g 

Diluent .... _______________ _ 

c: Totaldlut1A:1: . ____________ g 

. -
d: Actlvfty of ·e ?1Scnl (a•b/~): dpm/g 

e: Calculated density of 101!,ltiori: __________ g/ml C4M HNO, • 1.1214 s .0007 gJmU 

f: Activity by volume • . (d•eJ: 
__________ dpm/ml 

Dilution Log Book ID: _______________ _ 

Preparer'• Name: __________ ,Preparation Data: _____ _ 

Reviewed By : __________ Review Datt: ______ _ 
23J 



ISOTOPE SECONDARY/WORKING LEVEL DILUTION.RECORD 

ISOTOPE:/· ij- 3 from Nl~T

0

SOURCE, Y /N P,.c.f_ ._r~f-,tv ~ . 

Date: <f,, 7/11.!,-~~•• Name: ~______, . · / 
_e_ -~ (.J- ((J..,-J-,,.;x ·sp· _;k.e.. 

Volumetri~ravimetric MC1boft"(Circle One) . . . 

Pipet Check (Balance Wt. Check Done(✓ s;·f-.. ~ . .-h- .-..J 

Diluted Source ID (log#): Cf R - '17 S: - I - I 
. . 

Diluent used: /JiJ, W~ if the diluent remains unchanged, then a weight dilution 
of a volume unit source can be perfomed withqut a 
density conversion. 

A: Source activity: 'iB ~ 1, e, d.f'"-/,n.L. R-f 0.-x:. ~- 1 s-q3 

B: Amount of source transferred: / /. 1 l, 0 1 i ~ ..Ji. re.,,,,. ·r ~ ., ~ 

C: Total amount of dilution: / J, I, 1 ~ d= 
D: Activity of dilution (A *B/C): ¥ (. 't d.f"'f ,tt. L "" ' - I I- f .3 

Dilution Log Book ID: l..14L- ,'3-47../ _,, __ I 
Reviewed by: __ eb) ___ _ 0ate: 1., I 1 -13 
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DATA VALIDATION REPORT 
for 

200-BP-5 GROUNDWATER ROUND 3 
Radiochemistiy Analysis 

sqG LK4482-LAS 
LA TA VB403. 73 
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Richland, Washington 

. July 27, 1995 
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INTRODUCTION 

200-BP-5 Groundwater Round 3 
Data Validation.Narrative 

All samples in Sample Delivery Group (SDG) L~4482-LAS (VB403.73) were validated at level C as 
defined in the Data Validation Procedures for Radiochemical Analyses (WHC-SD-EN-SPP-001, Rev. I). 

The analyses were performed by Lockheed Analytical Seivices. 

ANALYSES REQUESTED 

See Table I. 

DATA QUALITY OBJECTIVES 

Precision: 

Accuracy: 

Sample Result Verification: 

Detection Limits: 

Completeness: 

MAJOR -DEFICIENCIES 

Go_als for precision were met with the exception of those items 
discussed in the "Qualification Summary Table". 

Goals for accuracy were met. 

Not applicable to summary data packages that contain no raw data. 

Detection limit goals were met for all sample results as specified 
in the Quality Assurance Program Plan for 200-BP-5 Groundwater 
Operable Unit, DOE/.RL 88-32, Rev. I. with the exception of those 
items discussed in the "Qualification Summary Table". 

The data package was I 00% complete for all requested analyses.' 

No major deficiencies were identified during data validation which required qualification of data as 
unusable. 

MINOR DEFICIENCIES 

Minor deficiencies were identified during validation which required qualification of data as estimated. 
See the "Qualification Summary Table". 

40373RAD.NAR; Printed: 25-Jul-95, 3:5.0 pm 000002 



·9L I ~~w1 / "1''7"' Table 1 
. !j'J - ~ ·nb.,.,,. / Chain-of-Custody 

Analysis Request 

LATA ID#· V8403 73 SDG· LK4482-LAS 
Sample Information 

SAMPLE DATE SAMPLING FIELD QC 
NO. COLLECTED MATRIX SAF LOCATION INFO 

B0FKH6 9-May-95 WATER 895-050 299-E33-12 SPUT/B0F890 

Method References: 
Analysis 

1. Gross Alpha 
2. Gross Beta 
3. Plutonium-238, -239/40 
4. Strontium-90 
5. Gamma Spec (Cs-137, Co-60, Ru-106) 
6. Total Uranium 
7. Technetium-99 
8. Tritium 
9. Activity Scan 

Analyses Reauested 
TEMP 

oc 1 2 3 
2 X X X 

Method 
LAL-91-SOP-0060 
LAL-91-SOP-0060 
LAL-91-SOP-0108 
LAL-91-SOP-0196 
LAL-91-SOP-0063 
LAL-91-SOP-0060 
LAL-91-SOP-0169 
LAL-91-SOP-0066 
Lab Specific 

4 5 6 7 8 
X X X X X 

9 
X 

NOTES: (complete documentation of these notes can be found in the Supplemental Information Section of this report) 
NOTE 1: The Rad Screen before shipment was deemed unnecessary. 

I I 

Printed 7/25/95, 7:38 AM 40373DST.XLS 000003 
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (RADIOCHEMISTRY) 

Qualifiers which may be applied by data validators j.n compliance with the procedures herein are as 
follows. 

U- Indicates the constituent was analyzed for, but was not detected at a concentration above the 
Minimum Detectable Activity (MDA). The concentration reported is the sample result corrected 
for sample aliquot size, dilutino factors, and percent solids (in the case of solid matrices) by the 
laboratory. The associated data should be considered usable for decision making puposes. 

UJ- Indicates the constituent was analyzed for and was not detected at a concentration above the 
Minimum Detectable Activity (MDA). Due to a quality control deficiency identified during data 
validation, the result reported may not accurately reflect the sample concentration. The associated 
data should be considered usable for decision making purposes. 

J- Indicates a constituent was analyzed for and detected. The associated value is estimated due to 
a quality control deficiency id.entified during validation. The data should be considered usable 
for decision making purposes., 

R- Indicates the constituent was analyzed for and detected; however, due to an identified quality 
control deficiency the data should be considered unusable for decision making purposes. 

UR- Indicates the constituent was analyzed for and not detected; however, due to an identified quality 
control deficiency the data should be considered unusable for decision making purposes. 

40373RAD.NAR; Printed: 25-Jul-95, 5:47 am 000005 



• 
GLOSSARY OF LABORATORY APPLIED QUALIFIERS 

Qualifiers which may be applied by the laboratory ~ compliance with applicable requirements are as 
follows. 
Commonly used laboratory radiochemistry qualifiers: 

U- Indicates the analyte was analyzed for but not detected in the sample. 

J- Indicates the value reported is estimated due to the presence of interference. 

C- Indicates that the presence of high IDS in the sample required reduction of sample size which 
increased the MDA. 

40373RAD.N~ Printed: 25-Jul-95, 5:47 am 000006 
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Qualification Summary Table 
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? 
· ,cation Summary Table 

Radiochemistry 
ANALYTE TYPE QUALIFIER SAMPL~S DQO REASON 

AFFECTED 
Technetium-99 MINOR J B0FKH6 PRECISION Duplicate precision is outside 

acceptance criteria. 
Comments: 
1. A matrix spike for the Technetium-99 procedure was not performed due to lack of sample. No qualification 

is necessary. 
2. The "U" qualifers added to the Data Summary Tables and Form Is are laboratory concentration qualifiers 

to indicate that the results are <MDA and have not been applied due to a validation deficiency. 
3. The MDA was greater than RDL for the uranium-total analysis of sample BOFKH6. No qualification is necessary. 

Radiochemistry Field QC 
ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT 

SAMPLES 
Gross Beta FIELD SPLIT QC NONE B0FKH6/B0FB90 PRECISION Field split precision is unacceptable. 

Comments: 
1. Data qualification is not required based on field split precision, hov,.,ever field split results are noted here to alert the data 

user to uncertainties in the data set during decision making processes. 

Printed 7/26/95, 12:33 PM 40373QLS.XLS 000008 



Data Summary Table 
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7/25/95, 7:41 AM 

9,1· I ZUµ ,, ?:?~DIOCHEMISTRY 
-ib ;1 r1~,.. ~ A SUMMARY TABLE 

LA TA ID#: VB403. 73 · HEIS#: B0FKH6 
Date: 9-May-95 

Matrix: WATER 
Constituent CAS# Units Results a 
Technetium-99 14133-76-7 pCi/L 1560 ;,',!:/} · .,-.= 
Tritium 10028-17-8 pCi/L 360 
Gross Alpha ALPHA pCi/L 2.8 C 
Gross Beta BETA pCi/L 883 
Plutonium-238 13981-16-3 pCi/L -0.035 u 
Plutonium-239/240 PU-239/240 pCi/L 0.05 u 
Total Strontium-90 10098-97-2 pCi/L -0.21 u 
Uranium-total 7440-61-1 µg/L 3.31 
GAMMA-SCAN 
Actinum-228 (Ra-228) 15262-20-1 pCi/L 9 u 
Cesium-137 · 10045-97-3 pCi/L -7.2 u 
Cobalt-58 13981-38-9 pCi/L 2.7 u 
Cobalt-60 10198-40-0 pCi/L 24.4 
Europium-152 14683-23-9 pCi/L -13 u 
Europium-154 15585-10-1 pCi/L -3 u 
Europium-155 . 14391-16-3 pCi/L -2.6 u 
lron-59 14596-12-4 pCi/L 1.9 u 
Lead-212 PB-212 pCi/L 5 u 
Lead-214 (Ra-226) PB-214 pCi/L 12 u 
Radium-226 (Gamma) 13982-63-3 pCi/L -100 u 
Ruthenium-106 13967-48-1 pCi/L 10 u 
U-235 ( Gamma) 15117-96-1 pCi/L -7 u 

Shaded areas indicate changes by the validator. 
40373DST.XLS, RADIOCHEMISTRY 
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Sample Results (Form l's) 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL·HANFORD) 

Client s-.,le ID: BOFKH6 

Date Collected: 09-MAY-95 

Matrix: Water 

SDG: LK4482 

Ac·228CRa·228) 31·MAY·95 GAMMA SPEC LAL-0063 23211 
Co-58 31·MAY·95 . GAMMA SPEC LAL-0063-23211 
Co-60 31 ·MAY-95 GAMMA SPEC LAL-0063-23211 
Cs-137 31 ·MAY-95 GAMMA SPEC LAL-0063-23211 
Eu-152 31-MAY-95 GAMMA SPEC LAL-0063-23211 
Eu-154 31 ·MAY-95 GAMMA SPEC LAL-0063-23211 
Eu-155 31·MAY·95 GAMMA SPEC LAL-0063-23211 
Fe-59 31-MAY-95 GAMMA SPEC LAL-0063-23211 
Pb-212 31 ·MAY-95 GAMMA SPEC LAL-0063-23211 
Pb·214(Ra·226) 31 ·MAY-95 GAMMA SPEC LAL-0063-23211 
Ra·226(GAHMA) 31-MAY-95 GAMMA SPEC LAL-0063-23211 
Ru-106 31·MAY·95 GAMMA SPEC LAL-0063-23211 
U·235(GAHMA) 31-MAY-95 GAMMA SPEC LAL-0063-23211 
Gross Alpha 12-JUN-95 GR ALP/BETA LAL-0060_23215 
Gross Beta 12·JUN·95 GR ALP/BETA LAL-0060_23215 
Pu-238 12·JUN·95 PU-ISOTOPIC LAL-0108 23154 
Pu-239/40 12-JUN-95 PU-ISOTOPIC LAL-0108:23154 
Total radio-strontiun 09-JUN-95 SR-90 LAL-0196 23179 
Uraniun 09·JUN·95 U TOTAL KPA LAL-0168_23131 

Page 2 

9. 
2.7 
24.4 
-7.2 
·13. 
-3. 
-2.6 
1.9 
5. 
12. 
·100 
10. 
-7. 
2.8 
883. 
-0.035 
0.05 
-0.21 
3.31 

LAL Saq,le ID: L4482·8 

Date Received: 11-MAY-95 

Login NUllber: L4482 

26. 41. 
5.1 8.6 
7.9 8.9 
4.0 12. 
13. 49. 
13. 34. 
6.4 19. 
8.7 19. 
12. 16. 
13. 18. 
130 190 
43. 73. 
30. 44. 
2.0 2.7 
46. 3.1 
0.034 0.19 
0.12 0.19 
0.42 0.75 
0.17 0.20 

00001.2 

C 

\A. pCi/L 
IA.., pCi/L 

pCi/L 
~ pCi/L 
u.. pCi/L 
I.,(., pCi/L 
LA,, pCi/L 
L,L, pCi/L 
t.,.... pCi/L 
v-, pCi/L 
l,t-, pCi/L 
v-, pCi/L 
l,.A- pCi/L 

pCi/L 

L<,.. 
pCi/L 
pCi/L 

"" pCi/L 
~ pCi/L 

ug/L 

t;':;-J -7( 

{)fz{J-



Tc-99 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. · * Richland, \JA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOFKH6 

Date Collected: 09-MAY-95 

Matrix: \Jater 

31-MAY-95 TC-99 LAL-0169_23139 

Page 4 

1560 

LAL Sample ID: L4482-17 

Date Received: 11 -MAY-95 

Login Nunber: L4482 

130 7.1 

000013 

J pCi/L 

067 



H-3 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT' Cra01) 

Bechtel Hanford, Inc."* Richland, WA 

Bechtel Hanford Project (Project BECHTEL - HANFORD) 

Client Sample ID: BOFKH6 

Date Collected: 09-MAY-95 

Matrix: Water 

26-MAY-95 TRITIUM(H3) LAL-0066_23181 

Page 3 

360 

LAL Sarrple ID: L4482-16 

Date Rece i ved: 11-MAY -95 

Login Nt.mber: L4482 

220 260 

000014 

pCi/L 
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Checklist 
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VALIDATION 
LEVEL: 

VALIDATION 
PROCEDURE: 

·9 r 1 :it'.UU r f},M\,'f A RADIOCHEMISTRY 
. tl ~rnb.m>.tJ.litAL1DAT10N cHEcKL1sT 

A B D ·E 

0 WHC-CM-5-3, Rev. ~ : [!} WHC-SD-EN-SPP-001, Rev. 1 

• ·.·-·-·.·.·.•-·-•.·.•.•.•.• .· .•.•.·.·.·.• •• •.•,•-•-•.•,•·········································•-·,• :-:-:-:-:-:,:,:,:.;.:,:,:,:,:,:,:-:,:,:,:•:•:❖:❖ :-:-:-:-:-:-:-:.;.:-:-:- -:•:-:-:-:-:-:-:- : - :-:-:•:•:-:,:-:-:,:,:-:- : , :-:-:,:,:-:-:-:•:•:-:-:-:-:-:,:,:-: -: - : - :•:•:-:-:-:•:•:•:•:·:•:•:•:,:.:,:-:-:-:-:-:-:-:-:-:•:•:• :•:•:❖ :-:-:-:-:-:-:-:,:,:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:,:-:-:-:-:-:-:-:-:-:-:•:•:•:-:-:.:•:•:-:-:-:•:•:•:-:•:•:-:-:-:•:-:•:•:•:•:•:•:-:-:-:-:-:•:•:-:-:•:• :-:-: -:-:-:-:-:-:-:-:-:,:,:,:-:-:-:-:•:· . 

PROJECT: 200-BP-5 ROUND 3 SDG: . LK4482-LAS 

VALIDATOR: LATANO: VB403.73 DATE: 24-Jul-95 

REVIEWER: LAB: LAS CASE: NIA 

SAF NO: 895-050 QAPP NO: NIA SAP NO: DOE/RL 88-32,R1 
:-:-:-:-:-:-:-:-:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:·:•:•:·:·:•:•:•: -:-:-:-:-:•:•:•:•:•:•:•:•:·:•:•:•:•:•:•:•:•:•:·:•:•:·:•:·:·:•:•:•:•:·:· :-:-:-:•:•:•:•:•:•:•:•:•:•:-:-:•:•:•:•:•:•:•:•:•:• :•:•:•:•:·:·:·:·:•:•:•:·:•:·:·:·:-:•:•:•:•:•:• •:•:•:•:•:•:•:•:•:•:•:•:•:•:·:•:•:•:•:·:·:·:•:•:•:•:•:•:•:• - : - : -:-:-:•:❖:·:•:•:•:•:•:•:•:-:·:·:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:· :·:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:• : • : •:•:•:•:•: •:•:•:•:•:·:• :·:•:•:•:•:•:•:·:•:•:•:•:•:·:-:-:-:-:-:-:•:•:•:•:•:•:•:•:-:-:•:•:-:-;-;-:,:-:•:· 

ANALYSES REQUESTED 

[!} [!} [j [!} Pu-238 [!} [!} 
Gamma Spec Gross Alpha . Gross Beta Pu-239/240 Strontium-90 Technetium-99 

LAL-91-SOP-0063 LAL-91-SOP-0060 LAL-91-SOP-0060 LAL-91-SOP-0108 LAL-91-SOP-0196 LAL-91-SOP-0169 

[!} Uranium-total [!} Tritium 
LAL-91-SOP-0168 LAL-91-SOP-0066 

SAMPLE NO. MATRIX 
COMMENTS: 

B0FKH6 WATER 

:•:·:·:•:·:•:-:•:•:•:•:•:-:•:•:•:•:•:•:•:-:-:-:•:•:•:•:•:·:•:•:•:•:•:-:-:-:-:-:-:-;-:-:•:-:-:-:•:•:•:-:-:•:-:-:-:•:•:•:•:•:•:•:•:•:•:-:-:•:•:• :•:•:•:•:•:•:•:•:• :-:-:-:-: •:-:-:-:-:•:-:-:-:-:-:-:•:•:•:-:-:-:-:-:-:-:-:-:-:-:-:•:•:•:-:-:•:•:•:-:•:•:•:•:•:-:-:-:•:•:•:·:•:•:•:·:·:·:·:·:-:•:•:•:•:•:•:•:•:•:•:•:•:-:,;,:,:,:-:,:,:-:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•: •:•:•:• :-:•:·:•:·:•:•:•:·:•:•:•:•:•:•:•:•:•: :•:•:•:•:•:•:•:•:•:•:•:•:•:-:-:-:-:-:-:•:•:•:•:•:•:·:•:•:·:•:•:·:·:•:•:·:·:•:•:•:•:·:·:•:•:•:•:•:•:·:•:•:•: •:•:•:•:•:•:•:•:•:·:•:•: 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Is technical verification documentation present? 

II 

Is a case narrative present? 

2. HOLDING TIMES 

Are sample holding times acceptable? 

Are samples preserved correctly? 

See HOLDING TIME SUMMARY form 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 

Were instruments/detectors calibrated wthin one year of sample analysis? 

Are initial calibrations acceptable? 

Are standards NIST traceable? 

Are standards acceptable? 

Comments: 

PNO-DVF-015, R2 · 
40373RAD.XLS, Checklist 

7/25/95, 7:52 AM 

YES NO N/A 

[) D D 
[) D D 
YES NO N/A 

[) D D 
[!} •.· D 

YES NO N/A 

D D [!} 
D D l!l 
D D l!l 
D D l!l 

000016 
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9 .r lU · r ~TA RADIOCHEMISTRY 
tJ I J ·14bDMR VALIDATION CHECKLIST 

4. CONTINUING CALIBRATION 

Background checked at proper frequency? 

Background check acceptable? 

Efficiency checked at proper frequency? 

Efficiency check acceptable? 

Calibration check standards NIST traceable? 

Calibration check standards acceptable? 

If NO(s) are checked, see CALIBRATION DATA SUMMARY form 

5. BLANKS 

Were method blanks analyzed? 

Are the method blanks free of analytes? 

Were method blank results acceptable? 

Validation calculation/transcription checks were performed and are acceptable. 

If NO(s) are checked, see BLANK DATA SUMMARY form 

6. ACCURACY 

Were spike samples analyzed at the proper frequency? 

Are all spike sample recoveries acceptable? 

Were laboratory control standards (LCS) analyzed at the proper frequency? 

Are all LCS recoveries acceptable? 

Was a tracer/chemical carrier added? 

Was the tracer/chemical carrier recovery acceptable? 

Are standard sources traceable? 

Are standards acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see ACCURACY DATA SUMMARY form 

7. PRECISION_ 

Were laboratory duplicates analyz_ed at the proper frequency? 

- Are all duplicate RPO values acceptable? 

Validation calculation checks were performed and are acceptable . 

PNO-DVF-015, R2 · 

. If NO(s) are-checked, see PRECISION DATA SUMMARY form 

40373RAD.XLS, Checklist 
7/24/95, 2:09 PM 

YES NO NIA 

• O[i 
D D [i 
00[!) 
D D l!l 
D D l!l 
D D [i 

YES NO NIA 

[!)OD 
[!)OD 
[!) D D 
D D l!l 

YES NO NIA 

[!) D D 
[!) D D 
[!) D D 
[!) D D 
[!) D D 
[!) D D 
D 0 -·[i 
D D [i 
D D [i 

YES NO N/A 

[!) D 0 • -f!l _ D 
D • .: l!l 
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- li;J j"f"ltll;) atfALIDATION CHECKLIST 

8. FIELD QC SAMPLES 

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? 

Are field/trip blank results acceptable? (see Blank Data Summary form) 

Are field duplicate RPD values acceptable? (see Field QC calculations) 

Are field split RPD values acceptable? (see Field QC calculations) 

Are performance audit sample results acceptable? 

Comments: B0FKH6 is a split with B0FB90. The split is evaluated in this package. 

B0FB90 was validated in SDG W0548-QES (VB403. 71 ). 

9. REPORTED RES UL TS AND DETECTION LIMITS 

Are results reported for all requested analyses? 

Are all results supported in the raw data? 

Are results calculated property? 

Do MDAs meet the RDLs? 

Validation calculation checks were performed and are acceptable. 

YES NO NIA 

l!:I O D 
0 0 0 
000 
000 
000 

YES NO N/A 

l!:I O D 
000 
000 
0 l!:I D 
000 

Comments: The MDA >RDL for the uranium-total analysis of sample B0FKH6. No qualification is necessary. 

r =-:-:-:--:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-::-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-: :-:-:.;-:,:-: .-.·.·.·.·-·-·-·.·.·-·.·.·.·.•-•,•-· .·.•.·.·.•.•.•,• ·-·-·-· ·-·-· -:-:-:-:-:-:-:-:-:-:.:-:-:-:-: - : -:-:-:-:❖: -:-:-:-:-:-:-:-:-:-:-:.:-:-:-:-:-:-:.;.:.;.:.;.:.:-:-:-:-:-:-:-:-:-:❖:-:-

VALIDATION SUMMARY 
---------:-:-:-:-:-,------- -:-:-:-:-:-:-:-:-:-:-:-:-:-:- -:-:-:-:- ---------------------- ------ - -:-:-:-:] 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

PNO-DVF-015, R2 , 
40373RAD.XLS, Checklist 

7/25/95, 7:43 AM 
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06.1 '1!46 ,,,,M,TA RADIOCHEMISTRY 
.7· ,J ,,. OAfA.lVALIDATION CHECKLIST 

HOLDING TIME SUMMARY 

SDG: LK4482-LAS VALIDATOR: MC WEBB 

PROJECT: 200-BP-5 ROUND 3 REVIEWER: BJ MORRIS 

.PREP 
MATRIX DATE PREP ANALYSIS HT 

HEIS-SN CODE ANALYSIS COLLECTED DATE DATE (days) 

B0FKH6 WATER Uranium-total 9-May-95 N/A 09-Jun-95 N/A 

B0FKH6 WATER Technetium-9 9-Mav-95 N/A 31-Mav-95 N/A 

Pu-238 
B0FKH6 WATER Pu-239/240 9-Mav-95 N/A 12-Jun-95 N/A 

B0FKH6 WATER Strontium-90 9-Mav-95 NIA 09-Jun-95 N/A 

B0FKH6 WATER Tritium 9-May-95 N/A 26-May-95 N/A 

B0FKH6 WATER Gamma Scan 9-Mav~ss N/A 31-May-95 N/A 

B0FKH6 WATER Gross Alpha 9-Mav-95 N/A 12-Jun-95 N/A 

B0FKH6 WATER Gross Beta 9-May-95 N/A 12-Jun-95 N/A 

PNO-DVF-015, R2 
40373RAD.XLS, HOLD TIME 

7/25/95, 6:54 AM 

DATE: 24-Jul-95 

LATANO.: V8403.73 

Required ANALYSIS Required 
HT HT HT VAL 

(days} (davs) (davsJ Q 

NIA 31 180 NONE 

NIA 22 180 NONE 

NIA 34 180 NONE 

NIA 31 180 NONE 

NIA 17 180 NONE 

NIA 22 180 NONE 

NIA 34 180 NONE 

NIA 34 180 NONE 

000019 



96 I 3L!~6 ,*~~~~~~~~~;6~~1ST 

SDG: LK4482-LAS 

PROJECT: 200-BP-5 ROUND 3 

ORIG LAB 
HEIS-SN ANALYTE RESULTS Q 
B0FKH6 Technetium-99 1560 
B0FKH6 Cesium-137 -7.17 u 

.. 

PNO-DVF-015, R2 · 

PRECISION DATA SUMMARY 

VALIDATOR: MC WEBB 

REVIEWER: BJ MORRIS 

. DUPE LAB 
RESULTS Q UNITS RDL 

2020 pCi/L 15 
4.79 u pCi/L 1'5 

40373RAD.XLS, PRECISION 
7/25/95, 6:55 AM 

DUPE 
RPD 

% 
25.7 

DA TE: 24-Jul-95 

LATA NO.: VB403.73 
DUPE 
CRDL SAMPLES VAL 

dif AFFECTED Q 
B0FKH6 J 

4.79 NONE NONE 

000020 



ANALYTICAL SERVICES 

RADIOCHEMISTRY ANALYTES 

QC Data Swmnary For Duplicate Sample Analysis 

!Login Number: L4482 

Analyte Batch Client LAL Date Sa~l'e Error . ·Oupl i cate Error RER 
10 ID ID Analyzed Result- 2 Sigma Result . } 2 Sigma .. 

Uraniun 23131 BOFKH6 L4482·8 06/09/95 3. 31 0.171 3.08 0.159 0.692 

Tc-99 23139 B0FBK3 L4467·6 05/31/95 . 45.4 8.78 50.6 9.29 1.5T 

Tc-99 23139 BOFKH6 L4482-17 05/31/95 1560 128 2020 163 1.57 

Pu-238 23154 B0FKH6 L4482-8 · 06/12/95 -0.0349 ~ 0.0343 -0.05271A 0.103 0.129 

Pu-239/40 23154 B0FKH6 L4482·8 06/12/95 0.0489 u. 0. 121 0.758 0.859 o.n4 

Total radio 23179 B0FKH6 L4482· 8 06/09/95 -0.213 u.. 0.417 -0. 154t.<.. 0.43 · 0.07 

Cs-137 23211 B0FBK3 L4467· 2 05/31/95 2. 94 8.14 1.9 5.72 0.08 

Pb-214(Ra-2 23211 BOFBK3 L4467·2 05/31/95 8.79 13.7 7.97 13.8 0.03 

Cs-137 2321 1 BOFKH6 L4482·8 05/30/95 -7.17U. 3.96 4. 79 tL 7.31 1.06 

Pb·214(Ra·2 23211 B0FKH6 L4482 · 8 05/30/95 12.3 l,... 13.2 6.32 (.(. 13.9 0.22 

Gross Alpha 23215 BOFKH6 L4482· 8 06/12/95 2.82 1.99 3.05 1.99 0.058 

Gross Beta 23215 B0FKH6 L4482·8 06/12/95 883 46.5 885 46 .6 0.021 

000021 

RPO Q 

7.2 

10.8 

c 25.7) * 

40.6 

176 

32.2 

43 

9.79 

1010 * 

64.2 

7.84 

0.226 
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-Pi qc ~,MISTRY SPLIT EVALUATION 
~ f Ll.- . l:?b 

LATA ID#: VB403.73 HEIS#: B0FKH6 B0FB90 RPD 
Date: 9-May-95 9-May-95 W>20% 

Matrix: WATER WATER S>35% 
ORIGINAL · SPLIT 

Constituent CAS# Units Results Q Results Q 
Technetium-99 14133-76-7 pCilL 1560 1490 4.6% 
Tritium 10028-17-8 pCilL 360 · 458 
Gross Alpha ALPHA pCilL 2.8 C 2.36 
Gross Beta BETA pCilL 883 206 . (; 1Z«3% 
Plutonium-238 13981-16-3 pCilL -0.035 u -0.123 u 
Plutonium-239I240 PU-239I240 pCilL 0.05 u 0.246 u 
Strontium-90 10098-97-2 pCilL . -0.21 u -0.15 u 
Uranium-total 7440-61-1 µgll 3.31 2.99 10.2% 
GAMMA-SCAN 
Actinum-228 (Ra-228) 15262-20-1 pCilL 9 u NIA 
Cesium-137 10045-97-3 pCilL -7.2 u -7.05 u 
Cobalt-58 13981-38-9 pCI/L · 2.7 u -7.28 u 
Cobalt-60 10198-40-0 pCilL 24.4 31.4 
Europium-152 14683-23-9 pCilL -13 u 3.13 u 
Europium-154 15585-10-1 pCilL -3 u -0.807 u 
Europium-155 14391-16-3 pCilL -2.6 u 8.88 u 
lron-59 14596-12-4 

1
pCilL 1.9 u -10.3 u 

Lead-212 PB-212 pCilL 5 u NIA 
Lead-214 (Ra-226) PB-214 :pCilL 12 u NIA 
Radium-226 (Gamma) 13982-63-3 pCilL -100 u NIA 
Ruthenium-106 13967-48-1 pCilL 10 u 18.6 u 
U-235 ( Gamma) 15117-96-1 pCilL -7 u NIA 

EVALUATION: 
1. Field duplicates are not evaluated for precision if both results are non-detect. 
2. If both sample results are >5*DL the RPO is used for evaluation. 
3. If either sample result is <5*DL the DIF is used for evaluation. 

DIF 
W>DL 

S >2*DL 

98 
0.44 

7.0 

4. Shaded values in the RPO or DIF column indicate a constituent that is outside acceptance criteria. 
5. All other positive results have exhibited acceptable precision. 

DL 
SAME 

UNITS AS 

RESULTS 

15 
400 

3 
4 

0.1 

15 

000022 

7125195 , 3:43 PM 

Shaded areas indicate changes by the validator. 
40373DST.XLS, RADIOCHEMISTRY FIELD DUPLICATE 
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Lockheed Analytical Services 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No.: L4482 
Quotation No.: Q400000-B 

SAF: 895-049 
Document File No.: 0511 596 

BHI Document File No.:221 
SDG No.: LK4482 

. · Page4 

The routine calibration and quality control 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, duplicate samples. 

Holding Time Requirements 

All holding time requirements were met. 

Chemical recoveries and MDAs, where applicable, can be found on the preparation and 
calculation worksheets of the attached raw data for each method. 

I 

Analytical Method 

Gamma Spectrum Analysis 

The gamma spectrum analysis was performed using LAL-91-SOP-0063. All samples 
were analyzed on batch #23211, which contains a method blank (MB), two duplicates 
(DUP1, DUP2), and a laboratory control sample (LCS). The DUP2 for Cs-137 was out 
of limits; however, since the Cs-137 DUP1 and both Pb-214 duplicates were within 
limits, the data is considered acceptable. All other QC criteria were met. 

Gross Alpha Beta 

The gross alpha beta analysis was performed using LAL-91-SOP-0060. All samples 
were analyzed on batch #23215, which contains an MB, DUP and LCS. No problems 
were encountered during preparation or analysis, and all QC criteria were met. 

Plutonium Isotopic 

The plutonium isotopic analysis was performed using LAL-91-SOP-0108. All samples . 
were analyzed on batch #23154, which contains an MB, DUP and LCS. The duplicate 
(sample #231 54DUP1) has a poor chemical recovery and only three counts.' · The 
duplicate uncertainty shows that the detected value is not significantly different from 
zero. No matrix spike analysis (MS) was performed due to insufficient sample. All 
other QC criteria were met. 

~ / 
,-;,? '7, 
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Lockheed Analytical Services 

Strontium-90 

Log-in No.: L4482 
Quotation No.: 0400000-8 

SAF: 895-049 
Document File No.: 0511596 

8HI Document File No.:221 
SDG No.: LK4482 

. · Page5 

The strontium-90 analysis was performed using LAL-91-SOP-0 196. All samples were 
analyzed on batch #23179, which contains an MB, DUP and LCS. During preparation, 
the samples were wetashed under the heat lamp with concentrated HNO3 to get rid 
of the excess organic materials. This was done in the original conical planchets. After 
they were dried, they were reweighed. There was insufficient sample for an MS 
analysis. All other QC criteria were met. 

T echnetium-99 

The technetium-99 analysis was performed using LAL-91-SOP-0 169. All samples were 
analyzed on batch #23139·, which contains an MB, DUP1, DUP2, and LCS. The 
second duplicate (DUP2) was out of limits; however, since DUP1 was within limits, the 
data is considered acceptable. No matrix spike analysis was performed due to 
insufficient sample. All other QC criteria were met. 

Total Uranium 

The total uranium analysis was performed using LAL-91-SOP-0168. All samples were 
analyzed on batch #23131, which contains an MB, DUP, LCS and MS. No problems 
were encountered during preparation or analysis, and all QC criteria were met. 

Tritium 

The tritium analysis was performed using LAL-91-SOP-0066. All samples were 
analyzed on batch #23181, which contains an MB, DUP, LCS and MS. No problems 
were encountered during preparation or analysis, and all QC criteria were met. 

Yvonne M. Jacoby 
Prepared By 

June 20, 1995 ~ t. / 
Date 1.,. ~ ., -,-:, 

000025 008-
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Bechtel Hanford, Inc. _'-/1./l~~t CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 
Page _I_ of _I_ 

Data Turnaround 

D Priority 
Collector .. Company Contact Telephone • Normal \:-, LC'( G.L. Kasza (509) 372-967 5 

Project Designation Sampling Location SAF No. 
200-BP-5 Groundwater Round 3 200 East B95-049 

kc Chest No. Field Logbook No. Method of Shipment 

~
1mL- 37! ;:: p ·<.... JJ::rq Federal Express 

Shipped To OITsite Property No. Bill of Lading/ Air Bill No. 
Lockheed Vv9S o -o a.oc.-1 - a._q ;q CJQl../{o r.l 7 '-fi '-/ '- I 
Possible Sample Hazards/Remarks Preservation 

HNO3 Cool 4°C Cool 4°C Cool 4°C NaOH HNO3 Cool4°C HCI Cool 4°C II ~ -Type of Container 
PIG G p p p PIG G p I' .d:tQ 

No. of Container(s) 
1 1 1 I 2 8 I 4 I ~ 

Special Handling and/or Storage 
Volume 

.. 
Maintain samples between 2°C and 6°C. IL 500mL 250ml 500mL IL IL 500mL IL ' 20mL W, 

•1 Anioo.s (IC)- Alkalinity TDS Cyanide •2 Tritium Tc-99 Activity • :ic::::, 
P, Co, S04, Scan -

SAMPLE ANALYSIS 
N02, NO3 , 
P04 

Sample No. Matrix• Date Sampled Time Sampled 

-go F"H(p \_,{__.. S:-•q ·fr {/Od- ¥. ~ -\_ ...-X-- X >< _..-\_ X /\. 

8tFK~1 '--0 S •1,,r .. I IOd" X 

CHAIN Of J>OSS~SlON Sign/Print Names 
SPECIAL INSTRUCTIONS Ma1rU. • 

- 1 s • Suil 

r 
Relinquished By ~ Datcffime ~~ (:;ICC.. Datemme 7 S--tJO •t ICP Mciall • 10 include Ca, Mg, Na, K, Pc, Mn, Si, Al, and Bi. AA Mc&all - 10 include Sc (unli11crcd) . SE • S~ imc:·111 

-i Ora&s Alpha ; Ora&s Bct1; Pu-238,-239/240; Sr-90; Gamm:i Spec - 10 include Cs-137, Co-60, Ru-106; SO " SoliJ 

~~~~ 51'9.h'< /Y-ao . /3w~ffe.., .F '7-f' r Tolal Uranium. SI. • Sludg• 

~s½~ &AC Date/Time U'-/00 J Received By Datemme •3 ICP Meials - 10 include Ca, Mg , Na , K, Pc, Mn , Si, Al, and Bi . AA Meials - 10 include Se (fiilered) . 
W ,_ W,11~, 
0 - Oil 

·/ '-<. -/ tZ ivllf,,,-v c;--1() .(;"r A - Air 
Sample analysis for P04 , N02, NO3 by EPA 300.0 is being reques1ed fur inform:i1ion only. The ERC l>S - l>nuu SuliJs 

J(elinquished By Date/Time Received By Datemme ConlrJc1or acknowledges lha1 lhc 4M•hour hold lime will n01 be mcl. IJI. . l>n 1111 l.i,1uk.b 

.< 0 r T iS) UI.' 

WI -- Wir< 

'- '.,Relinquished By Datcmm_, Received By Datemme Tbc Activiiy Scan is for bolh ump le numbcn I isled on lhis chain of cus1ody. I. - i.4uiJ 

' Q V .. V"i:'"Miun 

- X - Other _, LABORATORY Received By 

~~ 
Title c~ :,,,-:,/ ... ..., Datefl'imc/ 

- SECTION \. S~.,_,.J/~ S-ll-'i.1 DY'-IS-

- ~ FINAL SAMPLE • :i>isposal Method - Disposed By Date/Time 

: DJSPOSmON C ~ - --- -



0 
Q 
0 
0 
N 
~ 

Lockheed Analytical Services 
Sample Receiving Checklist · 
Client Name: k.Jf>S,J, ~1P...//n (('3 -.J./.,., ,I}_' ?,) -COOLER CONI)mON UPON. RECEIPT 

J~. Temperature of cooler upon rccei~: 
temperature of temp. blank upon receipt: -
custody aeala intaa 
chain of custody prcacnt 
blue ice (or equiv.) preacnt/frozai 
rad ,urvey complc.tcd 

SAMPLE CONDmON UPON RECEIPT 

·. 

all bottles labeled 
samples intact 
proper container used for aamplo typo 

sample volume sufficient for an.aly1i1 

proper pres . indicated on the COC 
VOA'• contain headspace 
arc samplca bi-phuic (if eo, indicate sample ID'S): 

MISCELLANEOUS ITEMS 

umplcs with short holding timca 

aamplca to subcontract 

ADDmONAL COMMENTS/DISCREPANCIES 

0--

A/ \ \ f\ ,") 

Completed by/ date: - /~~~1,, f/c ., ,. L-..,,..,,,,,.._A 
, 

Job No. L 'i 1-/ f ;)_ Cooler ID: 

Yea No • CommcnWDilcrcpancica 

)C 

,( 

')( 

X 

Yea No • Com.maita/DiacrcpanciCI · 

.)(' 
-y 

.)( 

.)( 

)( 

/}/~_/ 

/J/Jt:'J 

Yea No • Commmtl/Ducrepancica 

X , -7,.' t/-1, t/J I / 1; r,?/'7r-P 

/A, 1../1 
I 

) //-':Xf 
~t to tho cli~t (datcAnitia11): •• Client'• lignaturo upoa roceipt: 

N«-: • •cooud lbo~lo ~ ofaq~ ~apoa ,-lpt : 
,• ·--

•• • plouo n,v~•,-tbl• Jritonutlco -4 ~ rla frubzulJc to I.I»~ CSR ~ Ml-1.146 
... ·•· , . ), :i)J .. ', 

:.-' 

- \ ~ 

""t,sion 2.0 (11/11/94) 

Page I of 

i irl--

:-· 

0../. 
-C'. 
-:&:: 
D', .. 
~ 
~ 
c:::, 
f".) 
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Environn:,ental £RC 
Restoration 'eam 
Contractor I I 

Interoffice Memorandum 

TO: 

COMES: 

W. S. Thompson 

D. B. Erb 

N3-06 

H5-0l 

OATI:: 

FllOM: 

st:11.rEcT, 1995 Round~ sampling for 200-BP-5 

April 21, 1995 

S. K. De Mers · 
Radiological Controls 
N3-06/376-2764 

.lob No . .2.2192 
Wri11~n Rei~ Rc...,\,llrc.J : " 0 

C-OI : S;A 
OL': ::00-Rr., 
TSO: SIA 
Ek.A : ':'-I /\ 

S~ic..., C"nJc: :Y"lS w,~ ) Saanr11nt 

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of 
samples taken from the attached list of wells. 

The wells listed in the attachment were reviewed for radiological content based on the previous 
4 years of sampling data. No well listed has a {3 activity in excess of 100,000 pCi/1 
(<.I uCi/sample based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/1 
( < .01 uCi/1 based on a 1 liter sample). All wells show activities < 2,000 pCi/gm ( < 2 nCi/gm 
D.O.T. limit). The highest activity in recent samples is 17,000 pCi/1 {3 and 170 pCi/1 a. 

Radiological monitoring during sampling will only be required if the wells are located in 
radiological areas or if the wells themselves are labeled with radiological stickers. 
Monitoring requirements for down hole work such as pump removal will be determined based on 
the· history of each well on a case by case basis. 

skd 
_,. 

... 

000030 
020 

~ ,,,. /:.,.,. 
'1 - ~'J "7J 

A ,,- f I ,;Cf ' 
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DATA VALIDATION REPORT 
for 

200-BP-5 GROUNDWATER ROUND 3 
General Chemistiy Analysis 

SDG LK4482-LAS 
LA TA VB403. 73 

Bechtel Hanford Inc. 

P. 0 . Box 969 
Richland, Washington 

. July 27, 1995 
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INTRODUCTION 

200-BP-5 Groundwater Round 3 
Data Validation Narrative 

All samples in Sample Delivery Group (SDG) L~4482-LAS (VB403.73) were validated at level "C" as 
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN~SPP-002~ Rev. 2). 

The analyses were performed by Lockheed Analytical Setvices. 

ANALYSES REQUESTED 

See Table 1. 

DATA QUALITY OBJECTIVES 

Precision: 

Accuracy: 

Sample Result Verification: 

Detection Limits: 

Completeness: 

MAJOR DEFICIENCIES 

G1?als for precision were met. 

Goals for accuracy were met. 

Not applicable to summary data packages that contain no raw data. 

Detection limit goals were met for all sample results as specified 
in the Quality Assurance Program Plan/or 200-BP-5 Groundwater 
Operable Unit, DOFJRL 88-32, Rev. 1. 

The data package was 100% complete for all requested analyses. 

No major deficiencies were identified during data validation which required qualification of data as 
unusable. 

MINOR .DEFICIENCIES 

No minor deficiencies were identified during data validation which required qualification of data as 
estimated. 

40374GNC.NAR; Printed: 25-Jul-95, 4:29 pm 000002 



Table 1 · 96 I 3~lt6 10 ,30 . hain-of-Custody 
Analysis Request 

LATA ID#: VB403.73 SDG: LK4482-LAS 
Sample Information 

SAMPLE DATE SAMPLING FIELD QC 
NO. COLLECTED MATRIX . SAF LOCATION ·INFO 

B0FKH6 9-May-95 WATER 895-049 299-E33-12 SPLIT/B0FB90 

Method References: 
Analysis 

1. Anions (F, Cl, SO4, PO4, NO2 , NO3) 

2. Alkalinity 
3. TDS 
4. Cyanide 

Printed 7/25/95, 4:37 PM 40373DST.XLS 

TEMP 
oc 
2 

Method 
300.0 
310.1 

· 160.1 
CLP 

Analyses Requested 

1 2 3 4 
X X X X 

000003 
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REFERENCES 

WHC 1993, Data Validation Procedures for Chef!lical Analyses, WHC-SD-EN-SPP-002, Rev. 2, 
Westinghouse Hanford Company, Richland, Washington. 

DOE 1994, Quality Assurance Program Plan/or 2Q0-BP-5 Groundwater Operable Unit, DOE/RL 88-32, 
Rev. 1, Department of Energy-Hanford , Richland, Washington. 
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CBEl\flSTRY) 

Qualifiers which may be applied by data validators jn compliance with the procedures herein are as 
follows. 

U- Indicates the compound or analyte was analyzed for and not detected in the sample. The value 
reported is the sample quantitation limit corrected for -sample dilution and moisture content by 
the laboratory. 

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a 
QC deficiency identified during data validation, the associated quantitation limit is an estimate. 

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration 
is an estimate, but the data are usable for decision making purposes. 

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL 
but less than the CRDL and is considered an estimated value. 

R- Indicates the compound or an~yte was analyzed for, detected, and due to an identified QC 
deficiency the data are unusable. 

UR- Indicates the compound or analyte was analyzed for and not detected m the sample. 
Additionally, the data are unusable due to an identified QC deficiency. 

40374GNC.NAR; Printed: 25-Jul-95, 4:30 pm 000005 



.9613446~,312 
GLOSSARY OF LABORATORY APPLIED QUALIFIERS 

Qualifiers which may be applied by the laboratory ill compliance with applicable requirements are as 
follows. 

Commonly used laboratory general chemistry qu~lifiers: 

U- Indicates the analyte was analyzed for but not detected· in the sample. 

D- Indicates a dilution was performed. 

40374GNC.NAR; Printed: 25-Jul-95, 4:31 pm 000006 



Qualification Summary Table 
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.. 

· General Chemistr, 
ANALYTE I TYPE I QUALIFIER I SAMPLES DQO I REASON 

AFFECTED 
No qualifiers vvere added by the validator 

General Chemistry Field QC 
ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT 

SAMPLES 
All FIELD QC NONE B0FKH6/B0FB90 PRECISION Field split precision is acceptable 

Comments: 
1. Data qualification is not required based on field split precision, hovvever field split results are noted here to alert the data 

user to uncertainties in the data set during decision making processes. 

Printed 7/25/95, 4:59 PM 40373QLS.XLS 000008 



Data Summary Table 

40374GNC.NAR; Printed: 25-Jul-95, 4: 10 pm 000009 



-9L 1l L ?iq~ERAL CHEMISTRY - QI J t4ti•--ei¥A suMMARY TABLE 

LATA ID#: VB403.73 HEIS#: 
Date: 

Matrix: 
Constituent CAS# Units 
Total Dissolved Solids TDS mg/L 
Chloride by IC 16887-00.:S mg/L 
Fluoride by IC 16984-48-8 mg/L 
Nitrate-N by IC 14797-55-8 mg/L 
Nitrite-N by IC 14797-65-0 mg/L 
Ortho Phosphate by IC 14265-44-2 mg/L 
Sulfate by IC 14808-79-8 mg/L 
Alkalinity, total ALKALINITY mg/L 
Bicarbonate Alkalinity 188 mg/L 

Carbonate Alkalinity 189 mg/L 
Cyanide, total CYANIDE mg/L 

7/25/95, 5:10 PM 

Shaded areas indicate changes by the validator. 
40373DST.XLS, GENERAL CHEMISTRY 

B0FKH6 
9-May-95 
WATER 

Results Q 
280 
8.5 

0.33 
11 

0.002 u 
0.020 u 

16 
110 
110 

10 u 
0.034 

000010 



Sample Results (Form l's) 
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!Client Sample ID : BOFKH6 

!Matrix: Water 

!Percent Solids : N/A 

Total Dissolved Solids mg/L 

Chloride mg/L 

Fluoride mg/L 

Nitrate·N mg/L 

Nitrite-N mg/L 

Ortho Phosphate mg/L 

Sulfate mg/L 

Alkalinity, total (as CaC03) mg/L 

Bicarbonate Alka as CaC03 mg/L 

Carbonate Alka as CaC03 mg/L 

Total Cyanide mg/L 

ANALYTICAL SERVICES 

Sample Results 

!Date . Collected: 09-MAY-95 

160.1 280 

300.0 8.5 

300.0 0.33 

300.0 11. 

300.0 < 0.002 

300.0 < 0.020 

300.0 16. 

310.1 110 

310.1 110 

310.1 < 10. 

CLP 0.034 

!Date Received: ll-MAY-95 

40. 

0.020 

0.10 

0.020 

0.010 u 

0.10 u 

0.10 

30. 

30. 

30. u 

0.020 0(1:2) 

16-MAY-95 22839 L4482-S 

11-MAY-95 22732 L4482-3 

11-MAY-95 22737 L4482·3 

11-MAY-95 22733 L4482-3 

11-MAY-95 22734 L4482·3 

11-MAY-95 22736 L4482·3 

11-MAY-95 22735 L4482·3 

16-MAY-95 22859 L4482-4 

16-MAY-95 22859 L4482·4 

16-MAY-95 22859 L4482·4 

16-MAY-95 22874 L4482· 6 

b,') 1- ,q _q-

00001.2 ~ 
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VALIDATION 
LEVEL: 

VALIDATION 
PROCEDURE: 

A 

9L I '446 ~/fl3ENERAL CHEMISTRY 
iQ ... _, OA1'~VALIDATION CHECKLIST 

8 D E 

0 WHC-CM-5-3, Rev. 0 . [!} WHC-SD-EN-SPP-002, Rev. 2 

-·-·-·-·.•.•.•,•-·-·-·-·-·-·-·-•.•.•.•,•,• .. •.•.·-·-·---·- ·,·:.-:-:-:.-.-:.:.-:-:-.-:-.:.:• .. ·:·.•:• .. ·.•-•-•.,•,•.· ... •,•-·-·-·--·-·--··--·-•-•,•····························-·-·-·-·.·.•.·-·-·-·-·-·--·····•-'-',','.•,•-·-•-•,•-·-·--•-•,•·····•-•,•,•-•-•,•,•-·-·-·-·-·-----·--··--·-·---·-·-· .. ·.•-·-•.·.·.• ........ •.•-·-•-•,•-·--·-•-•, .. •.·-•.,•,•-·-·-·-·--············-· .. •.·,·-·-·-·.•.•.•.•,•·············-·-·.•,.•,•-·---·-·-····-·-·.·.·-·-·-··················-·-·-•.•.•······································· 

PROJECT: 200-BP-5 ROUND 3 SDG: LK4482-LAS 

VALIDATOR: 
b°\~ 1-lt, -Cf 

BJ SEYMOUR LATANO: V8403.73 DATE: 19-Jul-95 

REVIEWER: BJ MORRIS~ LAB: LAS CASE: N/A 

SAF NO: 895-049 QAPP NO: N/A SAP NO: DOE/RL 88-32,Rt 
:•:•:•:•:•:•:•:•:•:•:•:-:-:•:•:•:•'.•:•:-:-:-:-:-:,:,:-:•:•:•:•:·:•:•:•:•:•:•:•:•:•:•:•:·:·:•:•:•:•:•:·~=-:•:•:•:-:-:,:-:-:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:-:-:•:•:•:•:•:•:•:•:•:-:-:-:-:-:-:-:-:-:-:-:•:•:•:•:•:•:•:·:•:•:•:•:·:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:-:•:•:•:•:• :•:•:•:•:•:•:•:•:•:•:•:•:•:•:·:·:•::•:·:•:•:• :•:•:•:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:,:-:,:•:·:•:•:•:•:•:•:•:•:•:•:•:•:-:-:-:-:,:-:-:-:•: •:•:•:-:-:,:-:-:-:,:-:-:,:,:-:-:-:•:•:•:•:•:•:•:•:-:-:-:•:•:•:-:-:-:-:-:-:-:•:•:•:•:•:•:•:•:-:•:•:•:•:•: 

Anions[!} 
300.0 

SAMPLE NO. MATRIX 
B0FKH6 WATER 

ANALYSES REQUESTED 

Alkakinity [!} TDS [!} 
310.1 · 160.1 

COMMENTS: 

Cyanide 
CLP 

.•.•.•.: .•.• : ••••• • •• •.•············•.·.·.·· ••• • •• ••••••• •• ••••• •• ·.·.• ... •.•,•.·•.·········.'··········· .. •• .. ···• ....... • .......... : ................. • ... ·.-.. .' .••• : .... : ....................................................................................... : ........................ ... • .• ,;.:•:•::;::::.:::•:•:•::: •:•:•:❖:•:•:•:•:•:•:•:::. : •:•:·:= :·:·:=:•:•:•:•:•::;:;::,:,:.: • :❖:•:•:•:=:•:•:•:•:•:•:•:•:•:•:•: •:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:·:·:•:•:· : ·:•:•:•:•:•:•:•:•:•:•:,;•'•:,:,:,:. 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Is technical verification documentation present? 

Is a case narrative present? 

2. HOLDING TIMES 

Are sample holding times acceptable? 

II See HOLDING TIME SUMMARY form 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 

Were initial calibrations performed on all instruments? 

Are initial calibrations acceptable? 

Were calibration checks performed on all instruments? 

Are calibration checks acceptable? 

Validation calculation checks were performed and are acceptable. 

YES NO N/A 

[!} • • 
[!} • • 
YES NO N/A 

[!} • • 
YES NO N/A 

• • [!} • • [!} • • [!} • • l~l • • [!} 

If NO(s) are checked, see CALIBRATION DATA SUMMARY form 

PNO-DVF-013, R2 · 
40373GNCJ<LS, Checklist 

7/25/95, 5:09 PM 

-000014 
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4. BLANKS 

9L I ~.,u4 r ~ l l) ~ENERAL CHEMISTRY 
Jg ~~f , Qm"Nl'-vALIDATION CHECKLIST 

Were laboratory blanks performed for all applicable analyses? 

Are laboratory blank results acceptable? 

Were preparation blanks analyzed? 

Are preparation blank results acceptable? 

YES NO N/A 

l!J D D 
l!J D D 
D D l!J 
D D l!J . 

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form 

5. ACCURACY 

Were spike samples analyzed at the proper frequency? 

Are all spike sample recoveries acceptable? 

Were laboratory control samples (LCS) analyzed at the proper frequency? 

Are all LCS recoveries acceptable? 

Validation calculation checks v,,,ere performed and are acceptable. 

If NO(s) are checked, see ACCURACY DATA SUMMARY form 

6. PRECISION 

Were laboratory duplicates analyzed at the proper frequency? 

Are all duplicate RPD values acceptable? 

Were MS/MSDs analyzed? 

Are all MS/MSD RPD values acceptable? 

Validation calculation checks v,,,ere performed and are acceptable. 

If NO(s) are checked, see PRECISION DATA SUMMARY form 

7. FIELD QC SAMPLES 

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? 

Are field/trip blank results acceptable? (see Blank Data Summary form) 

Are field duplicate RPD values acceptable? (see Field QC calculations) 

Are field split RPO values acceptable? {see Field QC calculations) 

Are performance audit sample results acceptable? 

Comments: B0FKH6 is a field split wth B0FB90 

The field split is evaluated in this package. 

B0F890 was validated in SDG W0548-QES (VB403. 71 ). 

PNO-DVF-013, R2 . 
40373GNC.XLS, Checklist 

7/25/95, 5:09 PM 

YES NO N/A 

l!J D • -
l!J D D 
D D l!J 
D D l!J 
D D l!J 

YES NO N/A 

l!J D D 
l!J D • 
D D l!J • D l!J • D l!J 

YES NO 'N/A 

l!J D • 
D D l!J 
D D l!J 
l!J D D 
D D l!J 

00001.5 



96 1 "l lllt L).t(J'3ENERAL CHEMISTRY 
. · ~n ·A¥A~LIDATION CHECKLIST 

8. ANAL YTE QUANTITATION 

Was analyte quantitation performed properly? 

Are results calculated properly? 

Validation calculation checks v.iere performed a·nd are acceptable. 

Comments: 

9. REPORTED RES UL TS AND DETECTION LIMITS 

Are results reported for all requested analyses? 

Are all results supported in the raw data? 

Do results meet the CRDLs? 

Validation calculation checks v.iere performed and are acceptable. 

Comments: 

::::::::::::::::::::::: 

VALIDATION SUMMARY 

YES NO N/A 

DD~ 
DD~ 
DD~ 

YES NO N/A 

~DD 
DD~ 
~DD 
DO~ 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

PNO-DVF-013, R2 . 
40373GNC.XLS, Checklist 

7/19/95, 2:36 PM 
000016 



SDG: 

PROJECT: 

HEIS-SN 

B0FKH6 

B0FKH6 

B0FKH6 

B0FKH6 

B0FKH6 

91{._ I -~ltLl /" · ~ "f GENERAL CHEMISTRY 
IQ ~ 'ftl ,,. . iM°~VALIDATION CHECKLIST 

HOLDING TIME SUMMARY 

LK4482-LAS VALIDATOR: BJ SEYMOUR 

200-BP-5 ROUND 3 REVIEWER: BJ MORRIS 
PREP 

MATRIX DATE PREP ANALYSIS HT 
CODE ANALYSIS COLLECTED DATE DATE (davs) 

WATER TDS 9-May-95 NIA 16-May-95 NIA 

WATER Alkalinity 9-May-95 NIA 16-May-95 NIA 

WATER Cvanide 9-May-95 NIA 16-Mav-95 NIA 

WATER Anions (Cl,F,SO•) 9-May-95 NIA 11-May-95 NIA 

WATER Anions (NO2,NO3.PO•) 9-May-95 NIA 11-May-95 NIA 

PNO-DVF-013, R2 

40373GNC.Xl.S, hold times 
7/25~, 5:08 PM 

DATE: 19-Jul-95 

LATANO.: VB403.73 
Required ANALYSIS Required 

HT HT HT VAL 
(davsl (davs) (ciavsJ a 

NIA 7 7 NONE 

NIA 7 14 NONE 

NIA 7 14 NONE 

NIA 2 28 NONE 

NIA 2 2 NONE 

000017 



. cN'ilM.t.' ~ FIELD SPLIT EVALUATION 

LATA ID#: VB403.73 HEIS#: B0FB90 B0FKH6 
Date: 9-May-95 9-May-95 

Matrix: WATER WATER 

ORIGINAL SPLIT 
Constituent CAS# Units Results Q Results Q 
Total Dissolved Solids TDS mg/L 266 280 
Chloride by IC 16887-00-6 mg/L 7.89 8.5 
Fluoride by IC 16984-48-8 mg/L 0.10 0.33 
Nitrate-N by IC 14797-55-8 mg/L 11.8 11 
Nitrite-N by IC 14797-65-0 mg/L 0.020 · 0.002 u 

·'ff",.~ .... ,; 

Ortho Phosphate by IC 14265-44-2 mg/L 0.5 UR - 0.020 u 
Sulfate by IC 14808-79-8 mg/L 16 16 
Alkalinity, total ALKALINITY mg/L 102 110 
Bicarbonate Alkalinity 188 mg/L NIA 110 
Carbonate Alkalinity 189 mg/L N/A 10 u 
Cyanide, total CYANIDE mg/L 0.021 ~ ;:r l,:f"f):, ... ' •.~,, 0.034 

EVALUATION: 
1. Field split is not evaluated for precision if both results are non-detect. 
2. If both sample results are >5*DL the RPO is used for evaluation. 
3. If either sample result is <5*DL the DIF is used for evaluation. 
4. All positive results have exhibited acceptable precision. 

7/25/95, 5:13 PM 
Shaded areas indicate changes by the validator. 
40373DST.XLS, GENERAL CHEM FIELD SPLIT 

RPD DIF DL 
W>20% W>DL SAME 
S>35% S >2*DL UNITS AS 

RESULTS 

5.1% 5.0 
7.4% 0.5 

0.23 0.5 
0.80 2.5 

1.3% 0.5 
7.5% 10.0 

0.013 0.01 

000018 



Laboratory Case Narrative 
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Lockheed Analytical Services Log-in No.: L4482 
Quotation No.: Q400000-B 

SAF: 895-049 
Document File No.: 0511 5 96 

BHI Document File No.:221 
SDG No.: LK4482 

CASE NARRATIVE 
INORGANIC NON METALS ANALYSES . 

· Page2 . 

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), duplicate sample(s). 

• 

• 

• 

• 

Preparation and Analysis Requirements 
One water sample was received for LK4482 and prepared as batch 511 bh and 
analyzed for selected analytes as requested on the chain of custody. Quality control 
analysis was performed on the following sample: 

Client ID LAL# Method 

BOFKH6 L4482-5 DUP 160.1 TDS 
L4482-3 MS,DUP 300.0 Orthophosphate, Fluoride, Chloride, 

Nitrate-N, Nitrite-N, Sulfate 
L4482-4 DUP 310.1 Alkalinity 
L4482-6 MS,DUP CLP Cyanide 

Holding Time Requirements 
All samples were analyzed within the specified holding time . 

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 . 

Kay Mccann May 18, 1995 

Prepared By Date 

t 

~.:!' 
1- JJI- 'a> 

--OOS-
000020 
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Chain-of-Custody Information 
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~ 1141~~, 
I 

l'agc _I_ of _I_ I 

Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST -
Data Tumaruuml -

Collector· Company Contact Telephone 
D Priority 

t_-,Lec G.L. Kasza (509) 372-9675 • Normal 

Project Designation Sampling Location SAP No. 
200-BP-5 Groundwater Round 3 200 East B95-049 

Ice Chest No. Field Logbook No. Method of Shipment 

~'mL-37/ ?F<- · 11::r'i Federal Express 

Shipped To Offsite Property No. 
\.N9 S · 0 -0 3.Ql- I - a Ci 

Bill of Lading/ Air Bill No. 
Lockheed 0. CJQl/f.o(i 79, '-/(. / 
Possible Sample Hazards/Remarks Preservation HNO3 Cool 4°C Cool4°C Cool 4°C NaOH HNO3 Cool4°C HCI Cool 4°C HN03..._,.r, 

Type of Container PIG G p p I' 
0... 

PIG G p I' l'/0---~ 
No. of Container(s) . 1 I I I 2 8 I 4 I I 

-r:: 
~ 

Special Handling and/or Storage Volume 
ll..l~ 

* Maintain samples between.2°C and 6°C. IL 500mL 250mL SOOmL IL IL 500mL IL · 20ml II~ 
•1 AniOlll OC)- Alkalinity TDS Cyanide •2 Tritium Tc-99 Activity •3 ~ 

P, Co, S04, Scan J",.J 

N02, N03, -co 
SAMPLE ANALYSIS P04 I 

Sample No. Matrix• Date Sampled Time Sampled 

f>CI FK1¼ ~ S-•q·f,- //Od- ¥.. ./""\. A /- X >< ~ X ~ -

f.1cFK ~ l '---v S·c;,,r I lo~ X I 

~ 
SPECIAL INSTRUCTIONS M.atriA.• 

CHAIN OF POSSESSION Sign/Print Names • 1 s .-. Suil I -
.) Relinquished By ~ Date/Time 

~~~~~ 
Date/Time / ~c>O • I ICP Metals - 10 include Ca, Mg, Na, K, Pc, Mn, Si, Al, and Bi. M Metals - 10 include Sc (unfillcrcd). SE - S<diUl<) ll 

"'2 Orou Alpha; Grou Beta; Pu-238,-239/240; Sr-90; Gamma Spec - 10 include Ca-137, co-ro, Ru-106; SO ~ SuliJ 

'W- ,I -~~ fr9h-< /Y~ F'i1r Tolal Uranium. 
SL ~ Sludge 

J W .., Witld 

~ ~%~~ (:;/tC Pate/Time D'-/00 / Received By Date/Time •3 ICP Metals - 10 include Ca, Mg, Na, K, Fe, Mn, Si, Al, and Bi. M Metals - 10 include Sc (filtered) . 0 ~ Oil 
A ~ Air J , // 'l ·n 8. w/,./f,.,'V i;--1{)-~-\ Sample analysia for P04, N02, NO3 by EPA 300.0 ia being rcquci1cd for information only. 'fbc ERC IJS - l>rum SoliJs 

J(elinquished By Q Date/Time Received By Date/Time Con1rae1or aclcnowlcdgca lhal the 4H-bour bold lime will noc' be mcl. 1)1. J l>rum Li.juids 
T ... Ti$SUC 

< - WI • Wipe 

~ ,Relinquished By ~Date/Time Received By Date/Time The Acliviiy Scan ia for bolb aamplc numbers lia1cd on thia chain of cua1ody. L • Li.ju iJ 
V .. Vqct11 ic.r1 

., X • O~icr • 

_I LABORATORY Recei, 
~By ~JR 

Title Date/Time 

- SECTION ' 5.:c..--._.J/~ C"" ) /,:,/ ... __, S-ll-i.T ·; VY'-IS° 
., 

FINAL SAMPLE f, ;l'isposal Method Disposed By Dateffime 

! DISPOSmON C ~ I - • 



. ,,. .. 

END OF PACKAGE 

_40374GNC.NAR; Printed: 25-Jul-95, 4:33 pm 000023 · 



· 96 I 3~46* 2330 
Los Alamos Technical Associates, Inc. 

8633 Gage Blvd. I Kennewick, WA 99336 I Telephone (509) 783-43~9 I FAX (509) 783-9661 

July 27, 1995 
LATA95-153 

Ms. Joan Kessner 
Bechtel 
345 Hills 
Richland, WA 99352 

Subject: VB403.73, SDG LK4482-LAS 

Dear Ms. Kessner: 

Attached is the data validation report for analytical results for 200-BP-5 
Groundwater Round 3, (SDG LK4482-LAS). The package was received by 
Los Alamos Technical Associates on July 10, 1995. 

If you have any questions, please feel free to contact me. 

Sincerely, 

Marsha C. Webb 
Deputy Project Manager 

Attachment 

cc: Jeanette Duncan, CH2M Hill 
Don Smith, LATA 
VB403.73 
MCW/lb 

cs 



DATA VALIDATION REPORT 
for 

200-BP-5 GROUNDWATER ROUND 3 
Metals Analysis 

SDG LK4482-LAS 
LA TA VB403. 73 

Bechtel Hanford Inc. 

P.O. Box 969 
Richland, Washington 

July 27, 1995 

40373MTL.NAR; Printed: 26-Jul-95, 1:18 pm 000000 
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INTRODUCTION 

200-BP-5 Groundwater Round 3 
Data Validation Narrative 

All samples in Sample Delivery Group (SDG) LK4482-LAS (VB403.73) were validated at level "C" as 
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2). 

The analyses were performed by Lockheed Analytical Services. 

ANALYSES REQUESTED 

See Table 1. 

DATA QUALITY OBJECTIVES 

Precision: 

Accuracy: 

Sample Result Verification: 

Detection Limits: 

Completeness: 

MAJOR DEFICIENCIES 

~als for precision were met. 

Goals for accuracy were met with the exception of those items 
discussed in the "Qualification Summary Table". 

Not applicable to summary data packages that contain no raw data. 

Detection limit goals were met for all sample results as specified 
in the Quality Assurance Program Plan for 200-BP-5 Groundwater 
Operable Unit, DOE/RL 88-32, Rev. 1. 

The data package was 100% complete for all requested analyses: 

No major deficiencies were identified during data validation which required qualification of data as 
unusable. 

MINOR DEFICIENCIES 

Minor deficiencies were identified during validation which required qualification of data as estimated. 
See the "Qualification Summary Table". 

40373MTL.NAR; Printed: 25-Jul-95, 9:46 am 000002 



·9L 1-:•u41 ''r'Z . Table 1 
· lQ ~ I , Lt"' ~J,;:.t hain-of-Custody 

Analysis Request 

ATA ID#: VB403.73 SDG: LK4482-LAS 
Sample Information 

SAMPLE DATE SAMPLING · FIELD QC 
NO. COLLECTED MATRIX SAF . LOCATION INFO.· 

B0FKH6 9-May-95 WATER 895-049 299-E33-12 Split w/ B0FB90 
B0FKH7 9-May-95 WATER 895-049 299-E33-12 Split w/ B0FB91 

Method References: 
Analysis 

1. ICP Metals (Ca, Mg, Na, K, Fe, Mn, Si, Al, Bi) Unfiltered 
2. ICP Metals (Ca, Mg, Na, K, Fe, Mn, Si , Al, Bi) Filtered 
3. Selenium (Unfiltered) 
4. Selenium (Filtered) 

Printed 7/25/95, 10:53 AM 40373DST.XLS 

TEMP 
oc 
2 
2 

Method 
CLP 
CLP · 
CLP 
CLP 

Analyses Requested 

1 2 3 4 
X X 

X X 

000003 
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WHC 1993, Data V alidanon Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2, 
Westinghouse Hanford Company, Richland, Washington. 

DOE 1994, QuaHty Asswance Program Plan/or 200-BP-5 Groundwater Operable Unit, DOF/RL 88-32, 
Rev. 1, Department of Energy-Hanford, Richland, Washington. 
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.· 96 I 3Lt4p* ,336 
GLOSSARY OF V AIIDATION APPUED QUALIFIERS (OIEMIS1RY) 

Qualifiers which may be applied by data validators in compliance with the procedures herein are as 
follows. 

U- Indicates the compound or analyte was analyz.ed for and not detected in the sample. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture content by 
the laboratory. 

UJ- Indicates the compound or analyte was analyz.ed for and not detected in the sample. Due to a 
QC deficiency identified during data validation, the associated quantitation limit is an estimate. 

J- Indicates the compound or analyte was analyz.ed for and detected. The associated concentration 
is an estimate, but the data are usable for decision making purposes. 

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL 
but less than the CRDL and is considered an estimated value. · 

I ' 

R- Indicates the compound or analyte was analyz.ed for, detected, and due to an identified QC 
deficiency the data are unusabJe. 

UR- Indicates the compound or analyte was analyz.ed for and not detected m the sample. 
Additionally, the data are unusable due to an identified QC deficiency. 

40373MIL.NAR; Printed: 17-Jul-95, 1:59 pm 000005 



• 

GLOSSARY OF LABORA10RY APPLIED QUAIJFIERS 

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as 
follows. 

Commonly used laboratory metals (inorganic) ~ifiers: 

U- Indicates the analyte was analyzed for but not detected. in the sample. 

B- Indicates the analyte concentration is less than the CRDL but greater than the IDL. 

E- Indicates the value reported is estimated due to the presence of interference. 

M- Indicates duplicate injection precision criteria were not met during graphite furnace (GF AA) 
analysis. 

N- Indicates spiked sample recovery was not within the control limits. 

S- Indicates the reported value was determined by the Method of Standard Additions (MSA). 

W- Indicates post-digestion spike for GF AA analysis is outside control limits and the sample 
absorbance is less than 50% of the spike absorbance. 

*- Indicates duplicate analysis was not within control limits. 

+- Indicates the correlation coefficient (r) for the MSA was less than 0.995. 

40373MIL.NAR; Printed: 17-Jul-95, 1:59 pm 000006 



Qualification Summmy Table 
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,cation Summary Table 

lnorganics (Metals) 
ANALYTE TYPE QUALIFIER · SAMPLES DQO REASON 

AFFECTED 
Bismuth MINOR BJ B0FKH7 ACCURACY Matrix spike recovery is outside 

acceptance criteria. 

lnorganics (Metals) Field QC 
ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT 

SAMPLES 
ALL FIELD QC NONE B0FB90/B0FKH6 PRECISION Field split precision is acceptable. 

B0FB91 /B0FKH7 
Comments: 
Data qualification is not required based on field split precision, however, field split results are summarized 
here to alert the data user to uncertainties in the data .set during decision making processes. 

Printed 7/25/95, 9:28 AM 40373QLSJ<LS 000008 



Data Summary Table 
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8/8/95, 7:07 AM 

9613~~61" ,:3~ I METALS 
DATA SUMMARY TABLE 

LATA ID#: V8403.73 HEIS#: BOFKH6 BOFKH7 
Date: 9°-May-95 9-May-95 

Matrix: WATER WATER 
Constituent CAS# Units Results a Results a 
Aluminum 7429-90-5 . mg/L 0.057 u 0.057 u 
Bismuth 7440-69-9 mg/l 0.001 u 0.0014 1l3. 
Calcium 7440-70-2 mg/L 34 34 
Iron 7439-89-6 mg/L 0.17 0.019 B 
Magnesium 7439-95-4 mg/L 10 10 
Manganese 7439-96-5 mg/L 0.002 u 0.002 u 
Potassium 7440-09-7 mg/L 8.8 8.2 
Selenium 7782-49-2 mg/L 0.003 u 0.003 u 
Silicon 7440-21-3 mg/L 28 26 
Sodium 7440-23-5 mg/L 24 23 

Shaded areas indicate changes by the validator. 
40373DST.XLS, METALS 
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Sample Results (Form l's) 
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,-~--------- -

TOTAL METALS RESULTS 

LAL Batch ID(s): 511 bhT Date Received: 05~ 11-95 

·.·. /;\•·• 
: hhnstitue~ts . . M;ihod I: Rt?l t 

\ •·· (mgfll 

Aluminum CLP <0.057 0.057 0.20 u 06-20-95 L4482-2 

Bismuth CLP <0.001 0.001 0.005 u 06-28-95 L4482-2 

Calcium CLP 34 0 .056 5.0 06-20-95 L4482-2 

Iron CLP 0.17 0.010 0.10 06-20-95 L4482-2 

Magnesium CLP 10 0.057 5.0 06-20-95 L4482-2 

Manganese CLP <0.002 0.002 0 .015 u 06-20-95 L4482-2 

Potassium CLP 8.8 0.363 5.0 06-20-95 L4482-2 

Selenium CLP <0.003 0.003 0 .005 w 06-19-95 L4482-2 

Silicon CLP 28 0.012 0.10 06-22-95 L4482-2 

Sodium CLP 24 0.041 5.0 06-20-95 L4482-2 

II Comments: 

II 

000012 



\cii~nt Sar+t }M10: s·oFKH7 
LAL Batch ID(s): 511 bhD 

-;-:-. -:. :❖ 

❖--

;.::::·-•>: ·-·· ·::::=::t:{(;{:· : 

t: Constih.1;rits:••· 

Aluminum 

Bismuth 

Calcium 

Iron 

Magnesium 

Manganese 

Potassium 

Selenium 

Silicon 

Sodium 

II Comments: 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

DISSOLVED METALS RESULTS 

Date Received: 05-11-95 

<0.057 0.057 0.20 u 06-16-95 L4482-21 

0.0014 0 .001 0.005 _a--rtB:r 06-28-95 L4482-21 

.34 0.056 5.0 06-16-95 L4482-21 

0.019 0.010 0.10 B 06-16-95 L4482-21 

10 0 .057 5.0 06-16-95 L4482-21 

<0.002 0.002 0.015 u 06-16-95 L4482-21 

8 .2 0.363 5.0 06-16-95 L4482-21 

<0.003 0.003 0.005 w 06-17-95 L4482-21 

26 0.012 0.10 06-22-95 L4482-21 
I 

23 0.041 5.0 06-16-95 L4482-21 

II 
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Checklist 
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VALIDATION 
LEVEL: 

VALIDATION 
PROCEDURE: 

. - Mi11 INORGANIC (METALS) 
96 I 3~46~~l~ALIDATION CHECKLIST 

A B 

0 WHC-CM-5-3, Rev. 0 . 

D E 

[!} WHC-SD-EN-SPP-002, Rev. 2 

;,:,:-:•:-:-:•:•:•:•:•:•:•:•:•:•:• : ·:•:•:•:•:•:·:•:•:•:•:•:•:❖:•:·:•:·:•:•: ❖:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:• :-:•:•:•:•:•:•:•:•:•:• :-:•:•:•:•:•:•:•:•:•:•:•:-:-:-:,:-:-:-:-:-:-:-:-:,:•:• :-:-:-:-:-:-:-:,:,:,:-:,:,;,:-:,:-;.:-:•:•:·>>:-:-:-:-:-:-:-:-:-:-:-:-:- :-:-:-:-:-:-:-:,:,:,:•:•:•:•:•:-:-:-:-:-:-:-:-:,:,:-:• :•:•:•:•:-:-:-:-:-:-:,:•:•:·:•:• :•:•:•:•:-:-:•:•:•:•:•:-:,:,;.:,:•:·:•:•:•:•:·:•:•:•:•:•:•:•:❖:-:-:-:•:•:•:•:•:•:•:•:• :-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:-:-:-:-:·:•:•:•: •:•:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:•:·:·:•·· 

PROJECT: 200-BP-5 ROUND 3 SDG: . LK4482-QES 
,,s.ct 

VALIDATOR: BJ MORRIS 
1 

LATANO: VB403.73 DATE: 17-Jul-95 

REVIEWER: 
~ 4( 

MC WEBB ""~,. LAB: QES CASE: NIA 

SAF NO: 895-049 QAPP NO: NIA SAP NO: DOE/RL 88-32,R1 
..... ·.·.· .. ·.·.· .. ·.•.• .. •.·.•.·.·.·.·.·.•.•.•.•.• .. •.•.•.• ... •.•.•.·.•.•.•.·.•.·.·.·.·.·.·.·.·.•.•.•.•,•-·-·-·-·-·-·.·.·-•,•-•,•-•.,•.·-·-·-·-·-•.•-·-·-·-·-·-·-•-•,•-·-·. -:-:-:-:-:•:•:•:-:-:-:-:-:-;-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:- :-:-:•:•:-:-:-:-:-:-:-:-:.;.:.:-:•:•:-:-:-:-:-:-:-:-:-:-:-:-:-:-:•:•:•:•:-:-:•:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-;-:-:-:-:-:-:-:-:-:-:-:-:•:•:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:•:•:-:-:-:-:-:-:-:-:-:,:, :-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:,:-:•:•:•:•:•:•:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-. 

ICP Metals [!} 
Unfiltered 

CLP 

SAMPLE NO. 
B0FKH6 

ANALYSES REQUESTED 

Selenium [!} 
Unfiltered 

CLP 

ICP Metals [!} 
Filtered 

CLP 

MATRIX SAMPLE NO. 
WATER B0FKH7 

Selenium 
Filtered 

CLP 

MATRIX 
WATER 

.;.:.:.: .;.;.;.;.;,:-:;:•:•:-:,:-:-:-:.;.; .;.;.;.:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-: ❖:•:-:-:.;.:;:-:-:-:-:-: -:-:-:-:-:.;.:.:-:;:-:❖:-:-:❖:-:-:-:- :-:-:-:-:-:-:-:-:-:-:-:.;.:-: - :-:-:-: - : - :-:-: - : - : -:-:-:-:;:-:-:.;.:,:-:-:-: •••••••••••• :-:-:-:-:-:-:-·. • • • • •• • •• •. • • • • .;.:-:-:-:-:-:-:-:-:-:-:-;-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:❖:-: -:-:-: - : - :-:-:- : -:-:- : - :-:-:-:-: -:•:-:- :;:;:-:-: - : - : -:-:-: - : - :.;.:-:-:❖:-:- :-:;:-:-:-:-:;:-:-: - : - :.;.:..:- :.:- : - :-:;:-:-: - :-:-:-:-:-:-:-:-:;:-:-:-:-:-:::• 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Is technical verification documentation present? 

Is a case narrative present? 

2. HOLDING TIMES 

Are sample holding times acceptable? 

II See HOLDING TIME SUMMARY form 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 

Were initial calibrations performed on all instruments? 

Are initial calibrations acceptable? 

Are ICP interference checks acceptable? 

Were ICV and CCV checks performed on all instruments? 

Are ICV and CCV checks acceptable? 

Validation calculation checks were performed and are acceptable. 

PNO-DVF-014, R2 ·. 

· If NO(s) are checked, see CALIBRATION DATA SUMMARY form 

40373MTL.XLS, Checklist 
7118/95, 10:36 AM 

YES NO N/A 

!!l D D 
!!l D D 
YES NO N/A 

!!l D D 

YES NO N/A 

DO~ 
D D [} 
D D !!l 
D D !!l 
D D !!l 
D D !!l 

000015 
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I 

- r 1,/,T~ INORGANIC (METALS) 
.· 96 I 344til;),~X/ALIDATION CHECKLIST 

4. BLANKS 

Were ICB and CCB checks perfonned for all applicable analyses? 

Are ICB and CCB results acceptable? 

Were preparation blanks analyzed? 

Are preparation blank results acceptable? 

YES NO N/A 

000 
000 

.0 D 0 
000 

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form 

5. ACCURACY 

Were spike samples analyzed at the proper frequency? 

Are all spike sample recoveries acceptable? 

Are all elements spiked at an appropriate level? 

Was a post digestion spike analyzed? 

Are all post digestion spike recoveries acceptable? 

Were laboratory control samples (LCS) analyzed at the proper frequency? 

Are all LCS recoveries acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see ACCURACY DATA SUMMARY form 

6. PRECISION 

Were laboratory duplicates analyzed at the proper frequency? 

Are all duplicate RPO values acceptable? 

Were MS/MSOs analyzed? 

Are all MS/MSO RPO values acceptable? 

Were ICP serial dilution samples analyzed at the proper frequency? 

Are all ICP serial dilution %0 values acceptable? 

Validation ~lculation checks were performed and are acceptable. 

PNO-DVF-01 4, R2 . 

If NO(s) are checked, see PRECISION DATA SUMMARY form 

40373MTL.XLS, Checklist 
7/25/95, 1 :07 PM 

YES NO N/A 

000 
000 
000 
000 
000 
000 
000 
000 

YES NO N/A 

000 
0 O ·• 
0Dl!l 
DD~ 
DD~ 
000 
DD~ 
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LATA INORGANIC (METALS) 

.· 96 I 3ll46~. :.· ALIDATION CHECKLIST 

7. FIELD QC SAMPLES 

Were field QC samples (field/trip blanks, duplicatesi splits, performance audit) identified? 

Are field/trip blank results acceptable? (see Blank Data Summa~ form) 

Are field duplicate RPO values acceptable? (see Field QC evaluation) 

Are field split RPO values acceptable? (see Field QC evaluation) 

Are performance audit sample results acceptable? 

Comments: B0FKH6 is a field split wth B0FB90. 

B0FKH7 is a field split wth B0F891. 

B0F890 and B0F891 were validated in SDG W0548-QES (V8403. 71 ). 

8. FURNACE AA QUALITY CONTROL 

Were duplicate injections required? 

Are all duplicate injection %RSD values acceptable? 

Were analytical spikes required? 

Are all analytical spike recoveries acceptable? 

Was MSA required? 

Are all MSA results acceptable? 

Validation calculation checks were performed and are acceptable. 

Comments: 

9. REPORTED RESULTS AND DETECTION LIMITS 

Are results reported for all requested analyses? 

Are all results supported in the raw data? 

Are results calculated properly? 

Do results meet the CRDLs? 

Validation calculation checks were performed and are acceptable. 

Comments: 

YES NO NIA 

f!l tJ D 
0 0 f!l 
000 
.f!l O D 
000 

YES NO N/A 

000 
000 
000 
000 
000 
000 
000 

YES NO N/A 

[!}OD 
•• r!l 
D • ·r!l 
(!)OD 
D D r!l 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

PNO-DVF-014, R2 .. 
40373MTL.XLS, Checklist 
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_ LATA INORGANIC (METALS) 96 I 3Yq6 .. Zl::; VALIDATION CHECKLIST 

SDG: LK4482-LAS 

PROJECT: 200-BP-5 ROUND 3 

MATRIX 
HEIS-SN CODE ANALYSIS 

B0FKH6 WATER Aluminum 
Calcium 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 

B0FKH6 WATER Bismuth 

B0FKH6 WATER Selenium 

B0FKH6 WATER Silicon 

B0FKH7 WATER Aluminum 
Calcium 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 

B0FKH7 WATER Bismuth 

B0FKH7 WATER Selenium 

B0FKH7 WATER Silicon 

PNO-DVF-014, R2 

HOLDING TIME SUMMARY 

VALIDATOR: BJ MORRIS 

REVIEWER: MC WEBB 

DATE PREP ANAl,-YSIS 
COLLECTED DATE DATE 

9-May-95 N/A 16-Jun-95 

9-May-95 NIA 28-Jun-95 

9-May-95 N/A 17-Jun-95 

9-May-95 N/A 22-Jun-95 

9-May-95 N/A 20..Jun-95 

9-May-95 NIA 28-Jun-95 

9-May-95 N/A 19-Jun-95 

9-May-95 NIA 22-Jun-95 

4CX373MTL.XLS, hold times 
7rz5/f15, 9:17 AM 

DATE: 17-Jul-95 

LATANO.: VB4CX3.73 
PREP Required ANALYSIS Required 

HT HT HT HT VAL 
(davs\ (davsJ (days) (davsl Q 

N/A NIA 38 180 NONE 

N/A NIA &l 180 NONE 

NIA NIA 39 180 NONE 

N/A NIA 44 180 NONE 

N/A NIA 42 180 NONE 

NIA NIA &l 180 NONE 

N/A NIA 41 180 NONE 

NIA NIA 44 180 NONE 

000018 



LATA INORGANIC (METALS) 

. 9613Y~t6~~ VALIDATION CHECKLIST 

ACCURACY DATA SUMMARY 

SDG: LK4482-LAS VALIDATOR: BJ MORRIS DATE: 17-Jul-95 

PROJECT: 200-BP-5 ROUND 3 REVIEWER: MC WEBB LATA NO.: VB403.73 

PERCENT RECOVERY 1 %R) 
Minimum 

Actual Required Matrix Post Laboratory 
Lab Spiking Spiking Matrix Spike Digestion Control 

HEIS-SN ANALYTE RESULTS Q Level Level Difference Spike Duplicate Spike Standard SAMPLES AFFECTED 

B0FKH6 Silicon 28.27 2.0 7.0675 -5.0675 NR NONE 

B0FKH7 Silicon 26.05 2.0 6.5125 -4.5125 NR NONE 

B0FKH7 Bismuth 0.0014 0.20 0.00035 0.19965 27.4% B0FKH7 

NOTES: 
(1) A negative number in the difference column indicates the spiking level for that element was not 25% of the sample concentration. 

The CLP method does not require qualification of sample data when this occurs. 
(2) NR = not reported 

PNO-DVF-014, R2 
40373MTL.XLS, accuracy 

7/25/95, 8:52 AM 

000019 

VAL 
Q 

NONE 

NONE 

BJ 



Aluminum BOFKH6 

Bismuth BOFKH6 

Calcium BOFKH6 

Iron BOFKH6 

Magnesium BOFKH6 

Man anese BOFKH6 

Potassium BOFKH6 

Selenium BOFKH6 

Silicon BOFKH6 

Sodium BOFKH6 

METALS QC DATA SUMMARY 
For Matrix Spike Sample Analysis 

L4482-2 06-20-95 2.184 <0.057 

L4482-2 06-28-95 0.1810 <0.001 

L4482<2 06-20-95 140.3 33.91 

L4482-2 06-20-95 1.284 0.1736 

L4482-2 06-20-95 65 .13 10.40 

L4482-2 06-20-95 0 .5374 <0.002 

L4482-2 06-20-95 63.66 8.830 

L4482-2 06-19-95 0.0117 <0.003 

L4482-2 06-22-95 29.14 28.27 

L4482-2 06-20-95 134.6 24.49 

2 .0 109 

0.20 91 

100 106 

1.0 111 

50 109 

0 .50 107 

50 110 

0.010 

2 .0 

100 110 

"a " The mat rix spike recovery is not reported. The sample concentration was greater than four times the spiking level. 

II coMMms, II 
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II: LAL Ba~~h?io(s): 5,=1: bhD 

,r, ilJll!li 
Constituent 

Aluminum BOFKH7 

Bismuth BOFKH7 

Calcium BOFKH7 

Iron BOFKH7 

Magnesium BOFKH7 

Manganese BOFKH7 

Potassium BOFKH7 

Selenium BOFKH7 

Silicon BOFKH7 

Sodium BOFKH7 

II COMMENTS, 

9613446~,352 
METALS QC DATA SUMMARY 

For Matrix Spike Sample Analysis 

-__ :-.-. _-

LAL 
Sample . 

ID 

L4482-21 

L4482-21 

L4482-21 

L4482-2'1 

L4482-21 

L4482-21 

L4482-21 

L4482-21 

L4482-21 

L4482-21 

:!lll!li; 
Date 

Analyzed 

06-16-95 

06-28-95 

06-16-95 

06-16-95 

06-16-95 

06-16-95 

06-16-95 

06-17-95 

06-22-95 

06-16-95 

1.926 <0.057 

0.05613 0.0014 

133.4 33.58 

1.036 0.0186 

59.90 10.10 

0.5043 <0.002 

55 .56 8 .164 

0.0109 <0.003 

27 .29 26.05 

117.6 22.74 

II 

2.0 9,6 

0.20 ~_) N 

100 100 

1.0 102 

50 100 

0.50 101 

50 95 

0.010 109 

(a " 2.0 / 
'- ~ 

100 95 

II 
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ELD SPLIT EVALUATION 

LATA ID#: VB403.73 HEIS#: B0FB90 · HEIS#: B0FKH6 
Date: 9-May-95 Date: 9-May-95 

Constituent 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Silicon 
Bismuth 
'NR' = Not Requested 

EVALUATION: 

Matrix: 

CAS# Units 
7429-90-5 µg/L 
7440-36-0 µg/L 
7440-38-2 µg/L 
7440-39-3 µg/L 
7440-41 -7 µg/L 
7440-43-9 µg/L 
7440-70-2 µg/L 
7440-47-3 µg/L 
7440-48-4 µg/L 
7440-50-8 µg/L 
7439-89-6 µg/L 
7439-92-1 µg/L 
7439-95-4 µg/L 
7439-96-5 µg/L 
7440-02-0 µg/L 
7440-09-7 µg/L 
7782-49-2 µg/L 
7440-22-4 µg/L 
7440-23-5 µg/L 
7440-28-0 µg/L 
7440-62-2 µg/L 
7440-66-6 µg/L 
CYANIDE µg/L 
7440-21-3 µg/L 
7440-69-9 µg/L 

WATER Matrix: WATER 

ORIGINAL SPLIT 

Results a Units Results 
23.4 u mg/L 0.057 
26.3 u mg/L N/R 

1.4 
:=7 

mg/L N/R BJ, 
~ 

87.4 B mg/L N/R 

0.60 u mg/L N/R ,_ 
2.4 U.J. mg/L N/R ',,,,, 

30400 a, . mg/L 34 
1.....;.. 

4.7 u mg/L N/R 
3.4 u mg/L N/R 
9.8 u mg/L N/R 
128 mg/L 0.170 

0.80 
i---, ....... 

lJJ mg/L N/R 
9280 ,2 mg/L 10 

3.4 B mg/L 0.002 
15.4 u mg/L N/R 

6920 d mg/L 8.8 

1.1 u mg/L 0.003 
4.1 u mg/L N/R 

ho-,--

21100 J mg/L 24 
1--· 

0.90 u mg/L N/R 
18.1 B mg/L N/R 
12.5 17:tp mg/L N/R 
20.7 I~ mg/L N/R 

26000 mg/L 28 
46.4 u mg/L 0.001 

1. Field duplicates are not evaluated for precision if both results are non-detect. 
2. If both sample results are >5*DL the RPO is used for evaluation. 
3. If either sample result is <5*DL the DIF is used for evaluation. 
4. All positive results have exhibited acceptable precision. 

7/25/95, 9:22 AM 

Shaded areas indicate changes by the validator. 
40373DST.XLS, METALS FIELD SPLIT 

a 
u 

u 

u 

u 

RPD DIF DL 

µg/L µg/L 

11 .2% 5000 

42 100 

720 5000 
3.4 15.0 

1880 5000 

2900 5000 

, 

7.4% 100 
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ELD SPLIT EVALUATION 

LATA ID#: VB403.73 HEIS#: B0FB91 · HEIS#: B0FKH7 

Date: 9-May-95 Date: 9-May-95 
Matrix: WATER Matrix: WATER 

Constituent 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Silicon 
Bismuth 
'NR' = Not Requested 

EVALUATION: 

CAS# Units 
7429-90-5 µg/L 
7440-36-0 µg/L 
7440-38-2 µg/L 
7440-39-3 µg/L 
7440-41-7 µg/L 
7440-43-9 µg/L 
7440-70-2 µg/L 
7440-47-3 µg/L 
7440-48-4 µg/L 
7440-50-8 µg/L 
7439-89-6 µg/L 
7439-92-1 µg/L 
7439-95-4 µg/L 
7439-96-5 µg/L 
7440-02-0 µg/L 
7440-09-7 µg(L 
7782-49-2 µg/L 
7440-22-4 µg/L 
7440-23-5 µg/L 
7440-28-0 µg/L 
7440-62-2 µg/L 
7440-66-6 µg/L 
CYANIDE µg/L 
7440-21-3 µg/L 
7440-69-9 µg/L 

ORIGINAL SPLIT 

Results a Units Results 
23.4 u mg/L 0.057 
26.3 u mg/L NR 

1.4 rsJ mg/L NR -84.0 B mg/L NR 
0.60 u mg/L NR . 

2.4 I UJ mg/L NR 
29800 ~ mg/L 34 

4.7 u mg/L NR I 
I 

3.4 u mg/L NR ,_ 
13.6 :'.BJ mg/L NR 
37.9 u mg/L 0.019 

' 1.0 B'J mg/L NR 
9030 .L mg/L 10 

3.2 B mg/L 0.002 
15.4 u mg/L NR 

7430 J< ....;;__ mg/L 8.2 
1.1 u mg/L 0.003 
4.1 u mg/L NR 

20300 IJ~ mg/L 23 
~ 

0.90 u mg/L NR 
17.2 B mg/L NR 
12.8 -u mg/L NR 
~ 

NR mg/L NR 
25400 mg/L 26 

46.4 u mg/L 0.0014 

1. Field duplicates are not evaluated for precision if both results are non-detect. 
2. If both sample results are >S*DL the RPO is used for evaluation. 
3. If either sample result is <S*DL the DIF is used for evaluation. 
4. All positive results have exhibited acceptable precision. 

7/25/95, 9:22 AM 

Shaded areas indicate changes by the validator. 
40373DST.XLS, METALS FIELD SPLIT 

a 
u 

B 

u 

u 

BJ 

RPO DIF DL 

µg/L µg/L 

13.2% 5000 

19.0 100 

970 5000 
3.2 15.0 

770 5000 

2700 5000 

2.3% 100 
1.4 5 
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Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

Log-in No.: L4482 
Quotation No.: Q400000-8 

SAF: 895-049 
Document File No.: 0511596 

BHI Document File No.:221 
SDG No.: LK4482 

Page3 

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), duplicate sample(s). 

Preparation and Analysis Requirements 

The samples were received in on May 11, 1995. They were logged in as L4482 and prepared 
and analyzed in batches 511 bhT for total metals and 511 bhD for filtered water. 

Holding Times-

All samples were analyzed within the method-specific holding times. 

Method Blanks-

The method blanks were free of contamination. 

Internal Quality Control-

All Internal Quality Control were within acceptance limits with the following exception: The 
matrix spike recovery for bismuth in the filtered water analysis was outside of acceptance 
limits (27%). The recovery based on the LCS (99%) support that the analytical system was 
operating within control limits. 

Sample Results-

Bismuth was determined by ICP-MS, as approved by Clay Smith of Bechtel Hanfo,:d. 

Shellee McGrath 
Prepared By 

June 29, 1995 
·Date 
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Chain-of-Custody Information 
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I -1 
Bechtel Hanford, Inc. ~41~~ CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 

l'agc _I_ of _I_ 

-- !~~ Li' Data Turnaround 
. -

' 
Collector · Company Contact Telephone 

D Priority 

\::=-, Lee: G.L. Kasza (509) 372-9675 • Normal I 
Project Designation Sampling location SAF No. 
200-BP-5 Groundwater Round 3 200 East B95-049 

Ice Chest No. Field Logbook No. Method of Shipment 

t/mL-37-I ?Fz· )}::r'i Federal Express 
Shipped To Offsite Property No. Bill of Lading/ Air Bill No. 
Lock.heed W9S O ·03-0:-t-a.Ci a c,oY[orJ. 1'7'-, '-1c1 
Possible Sample Hazards/Remarks Preservation 

HN03 Cool 4°C Cool 4°C Cool 4°C NaOH HNO3 Cool 4°C HCI Cool4°C HNO3 

Type of Container 
PIG G p p p PIG G p p PIG 

No. of Container(s) 
1 I I I 2 8 I 4 I I 

Special Handling and/or Storage 
Volume 

Maintain samples between_2°C and 6°C. IL SOOmL 250mL 500ml IL IL 500mL IL 20mL IL 
•1 Ani0111 (IC)- Alkalinity TDS Cyanide •2 Tritium Tc-99 Activity •3 

F, Co, S04, Scan 
SAMPLE ANALYSIS 

N02, NO3, 
l'OI 

I 
Sample No. • Matrix• Date Sampled Time Sampled I 

-gcF~t¼ LL. ~ ·Cj·f ,- //Odo ~ ~ A ~ X .x · ~ X ·/\· I 

~ cFK~l '--v S·9-tr )lo?t X ! 

,··~ ii 
~ ,.. 
,.o· 
.:;- I 
-,..r,;. I -
°' 

' 
i 

l .. . .. SPECIAL INSTRUCTIONS Matrix• i CHAI~ or ross~s•9N .. Sign/Print Names .. 
.A .1 s • Soil i 

:; Relinquished By Datc/fime ~ /~~ Datc/fime / ~c>O •t ICP Me1ala - to include Ca, Mg, Na, K, Pe, Mn, Si, Al, and Bi. AA Melala · to include Se (unlillcrcd). SE• S.:di11"'11 I 
~Eui.ffe.., 

"2 Oroo1 Alpha; Orou Bc1:1; Pu-238,-239/lAO; Sr-90; o~m= Spec - 111 include Cs- 137, c~. Ru-l06; SO - SuliJ . 

· ~- ~ -:,.M ~ Jr?h< /Y<:10 F'l-fI Tola) Uro111ium. SL - Slu,Jic I 

~ ~~~~ ~/fC Datc/fime 0'100 / Received By Datc/fime •3 ICP Me1ala • to include Ca, Mg, Na, K, Pe, Mn, Si, Al, and Bi. AA Me1ala • to include Se (filtered). 
W .. WatC"r . 
0 • Oil 

, -./_,,/ 'l. -.,., 13 t .. i,./1-,,.,,; c;--IO-v, A • Air 
Sample analysiJ for P04, N02, NO3 by EPA 300.0 i, being rcquesced for information ooly. The ERC US • Drum Solids 

}telinquishcd By Datc/l'ime Received By Datc/fime Coolr.lCIOr acknowledges that the 48-hour hold lime will not be met. UL • Urum Liquids 

< ,-. T ... Tissue 
WI • Wip< 

'- ,Relinquished By Datc/fim«Q Received By Datc/fime The Activity Scan i, for boch wnplc numben weed oo this chain or cuscody. L • Li<luid 
I V .. Vqc111iu11 .. 

"""' 
X • OU,c:r 

~I LABORATORY Received By 

~ ~~ 
Title 

c'"' ':>,, :,/ .-. .., Date/Time/ 
,.... SECTION 

\ Sce....,..__,_.J/4... S-ll-'iI" OYL/S- I 
I 

; FINAL SAMPLE ~ f sposal Method "-I Disposed By Date/Time 

;I ,,..., 
~ \ DJSPOSmON <: . .. 
I- • ,, '· 



Lockheed Analytical Services 
Sample Receiving Checklist · 
Cµcat Name: k/f"S,h ,,~#n, (~ _J /_ _./!.,.,,,) -COOLER CONDmON UPON .RECEIPr 

.d~-T cmpcraturc of cooler upon receipt: 

temperature of temp. blank upon rcc:cipt: -
. custody acal1 intact 

0 
-~ 

chain of custody pre•cnt 

blue lee (or equiv.) prCICllt/frozca 

rad survey completed 

SAMPLE CONDmON UPON RECEIPr 

all bottles labeled 

sample• in~t 
pr~pcr container used for •ample type 
sample volume 1ufficlcnt for analy1ia 

propci: pre•. indicated on the COC 

VOA'• contain hcadspacc 
arc 1Amplc• bi-phuic (if 10, indicate •ample ID'S): 

MISCELLANEOUS ITEMS 

samples with 1hort holding time• 

sample• to 1ubcontract 

ADDmONAL COMMENTS/DISCREPANCIES 

I'-.. 

AJ ' \ (\ . ., 
Completed by / dato: ~/-oh (/( ,, . l L..~.✓ /1-A 

Scat lo tho clicot (datcAnitia11): 
" 

.·. · 

Job No. L 'i 1-ffd Cooler ID: 

Yea No • Commcall/Diacrepancica 

)C 

l( 

·x 
X 

Yea No • Commaata/Diacrq,uclea 

.)r-

,V 

X 
.)( 

·-x 
/J/J.l 

/] /1/1 

Yea No • Commmta/Diacrcpucica 

X .-?: -H·?, t~ I /1; r,e/71'--P 
I 

/-?/ 1,(1 
I 

"'l //-7i.f 
•• Client'• aignaturo upon roccipt: 

0 
0 
N 
00 

Nao.:_ • ~ oootlld.tl» .,,,,,.,,,,iuto ~ ol .aqy t/1,cropac.Ju ~ lfl'Cla "'"/Jll .. · • :• . . 

•• ~ ~ rov~ 'tbliilil~tl«I.;_, ~ -rla ~o to Ibo~ am~ '61-11,u: ·}{\\ · . ·_ .. . . ·,: ::::;_ ::,:.;i\ :,. :" .. 
. •. r 

~...l t -~ C -. 

·-:\ rsion 2.0 (11/11 /94) 

Pagel of 

'"irl-

. 

·.· .. •.;, .. 
·:._:' . . 

. . :' :· ... -__ : 
.. 
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