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.... . ,ri li9J? _.) 
Ms. Joan Kessner C'l <l-,;t✓?~~- · /4.-. 
Bechtel Hanford, Inc. 
3350 George Washington Way 
MS B1-35 
Richland, WA 99352 

RE: Log-i n No. : 
Quotation No.: 
SAF: 
Document File No.: 
BHI Document Control No.: 
SDG No.: 

L7301 
O400000-B 
B96-122 
0622596 
378 
LK7301 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on June 22, 1996. 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 M. Hall at 
(509) 375-4741 . 

"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 Manager or a designee, 
as verified by the following signature ." 

cc: Client Services 
Document Control 

7~L~-J;~ 
Kathleen M. Hall 
Client Services Representative 
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Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC ANALYSES 

Log-in No.: L7301 
Quotation No.: Q400000-B 

SAF: 896-122 
Document File No.: 0622596 

BHI Document File No.:378 
SDG No.: LK7301 
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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 

All samples were received on June 22, 1996. The samples were logged in as L7301 
and were prepared and analyzed in batch 622 bt1 for total metals. The samples were 
analyzed by Method 7000 Furnace Metals, 7471 Mercury and Method 6010 ICP 
Metals. 

Holding Time Requirements 

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

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 with the following exception: 
The matrix spike recovery for mercury (66%) was outside of acceptance limits. The 
recovery based on the LCS (96.9%) support that the analytical system was operating 
within control limits. 

Sample Results 

• The oil sample was prepared as a solid and the density was determined in order to 
report the results in mg/L. 

• The LCS Oil sample does not contain arsenic, selenium or mercury, therefore the 
LCSW is also reported. 

Shellee McGrath 
Prepared By 

July 29, 19..96 
Date 0 0 r. / 

.. '-t 
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Lockheed Analytical Services 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No.: L7301 
Quotation No.: Q400000-B 

SAF: 896-122 
Document File No.: 0622596 

BHI Document File No.:378 
SDG No.: LK7301 

Page 2 

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

NOTE: Chemical recoveries and minimum detectable activities can be found on the 
preparation sheets and calculation sheets of the attached raw data. 

Holding Time Requirements 

All holding time requirements were met. 

Analytical Method Gross Alpha/Beta 

The gross alpha/beta analysis was performed using standard operating procedures, LAL-91-
SOP-0060 and LAL-91-SOP-0061. The samples were analyzed in workgroups 38485 and 
38486. The instrument calibration verification met criteria. The method blanks were within 
QC criteria . The laboratory control sample recoveries were within QC criteria. The duplicate 
recoveries were within QC criteria. No re-analyses were performed. 

Yvonne M. Jacoby 
Prepared By 

July 8 1 1996 
Date 

0 0 r · r 
' .. · ,J 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (ln0l) 

Jul 01 1996, 11:17 am 

Login Number: L7301 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

L7301-1. BOHGX4 
TEMP 2; SAF# B96-122 
Location: RFG01-43C 
Oil 6 S SCREENING 

L7301-2 BOHGXS 
TEMP 2; SAF# B96-122 
Location: RFG01-43C 
Oil 6 S SCREENING 

L7301-3 BOHGX6 
TEMP 2; SAF# B96-122 
Location: RFG01-43C 
Oil 6 S SCREENING 

L7301-4 BOHGX7 
TEMP 2; SAF# B96-122 
Location: RFG01-43C 
Oil 6 S SCREENING 

L7301-5 BOHGX8 
TEMP 2; SAF# B96-122 
Location: RFG01-43C 
Oil 6 S SCREENING 

L7301-6 BOHGX9 
TEMP 2; SAF# B96-122 
Location: RFG01-43C 
Oil 6 S SCREENING 

L7301-7 BOHGYO 
TEMP 2; SAF# B96-122 
Location: RFG01-43C 
Water 1 S SCREENING 

L7301-8 BOHGYl 
TEMP 2; SAF# B96-122 
Location: RFG01-43C 
Oil 6 S SCREENING 

L7301-9 BOHGY2 
TEMP 2; SAF# B96-122 
Location: RFG01-43C 
Oil 6 S SCREENING 

20-JUN;;;.96 22~JUN-96 

20-JUN-96 22-JUN-96 

20-JUN-96 22-JUN-96 

20-JUN-96 22-JUN-96 . 

20-JUN-96 22.;..JUN-96 

20-JUN-96 22-JUN-96 

20;..JUN-96 22~JUN-96 

Hold:17-DEC-96 

20-JUN-96 22-JUN-96 

20-JUN-96 22-JUN-96 

Page 1 

07-JUL-9E 

07-JUL-9E 

07-JUL-9E 

07,-JUL-9t 

07-JUL-9 f 

07-JUL-9 t 

07-JUL-9 < 

07-JUL-9• 

07-JUL-9 , 

0009 



97~3523 .. 1718 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Jul 01 1996, 11:17 am 

Login Number: L7301 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

L7301-10 BOHGYJ 20-JUN-96 22-JUN-96 
TEMP 2; SAF# B96-122 
Location: RFG01-43C 
Oil 6 S SCREENING 

L7301-11 BOHGX4 20-JUN-96 22-JUN-96 
TEMP 2; SAF# B96-122 
Location: 156-018 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L7301-12 BOHGXS 20-JUN-96 22-JUN-96 
TEMP 2; SAF# B96-122 
Location: 156-018 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L7301.-13 BOHGX6 20-JUN-96 22-JUN-96 
TEMP 2; SAF# B96-122 
Location: 156-018 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L7301-14 BOHGX7 20-JUN-96 22-JUN-96 
TEMP 2; SAF# B96-122 
Location: 156-018 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L7301-15 BOHGX8 20-JUN-96 22-JUN-96 
TEMP 2; SAF# B96-122 
Location: 156-018 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L7301-16 BOHGX9 20-JUN-96 22-JUN-96 
TEMP 2; SAF# B96-122 
Location: 156-018 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L7301-17 BOHGYO 20-JUN-96 22-JUN-96 
TEMP 2; SAF# B96-122 
Location: 156-018 

Page 2 

07-JUL-96 

07-JUL- 96 

07-JUL-9 6 

07-JUL-9f 

07-JUL-9f 

07-JUL-9 f-

07-JUL-9 f 

07-JUL-9 1 



9713523 .. 1719 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Jul 01 1996, 11:17 am 

Login Number: L7301 
Account: 596 Bechtel Hanford, Inc. • Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Water 1 S GR ALP/BETA LAL-0060 Hold:17-DEC-96 

L7301-18 BOHGYl 20-JUN-96 22._,;JUN-96 
TEMP 2; SAF# B96-122 
Location: 156-018 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L7301-19 BOHGY2 20-JUN-96 22-JUN-96 
TEMP 2; SAF# B96-122 
Location: 156-018 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L7301-20 BOHGY3 20-JUN-96 22;;..JUN-96 
TEMP 2; SAF# B96-122 
Location: 156-018 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L7301-21 BOHGX4 20-JUN-96 22..;JUN-96 
TEMP 2; SAF# B96-122, TCLP=(M) 
Location: 133 
Oil 6 
Oil 6 
Oil 6 
Oil 6 

L7301-22 
SAF# B96-122 
Location: 
Water 1 
Water 1 
Water 1 

S 1311 TCLP REG. EXTR. Hold:04-JUL-96 
S 6010 ICP METALS Hold:17-DEC-96 
S 7000 FURNACE METALS Hold:17-DEC-96 
S 7471 MERCURY Hold:18-JUL-96 

REPORT TYPE 

S EDD - DISK DEL. 
S INORG TYPE 2 RPT 
S RAD RPT TYPE 2 

22-JUN-96 22-JUN-96 

07-JUL-96 

07-JUL-96 

07-JUL-96 

07-JUL-96 

07-JUL-96 

j {!ll/1/AJ{,e.lJ /J/,?i7Z1A' /iYL 6trt; 1~ 7(11 ro 

Ct) OIL /t51.fst-o aw -n:u~,~ Q/lfd/o ,G'.(J,4 #.3s) 

Page 3 

Signature: 

Date: 



97~3523 .. 1720 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Jun 24 1996, 03:24 pm 

Login Number: L7301 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

L7301:-l ···•·••.•.· ...•••. BOHGX4 ./< ·•·••· ? • ? =iQ:t.JUN..;.9:•9 .• 2.2"'."ilUN;;..96 ... · .. ··•01-JUL-96 
TEMP 2; SAF# B96-f22 ·.· 
Location: 157 
Oil 6 S SCREENING 

L7301-2 BOHGX5 . 
TEMP 2; SAF# B96-122 
Location: 157 
Oil 6 S SCREENING 

·. •·· ... {/ ~O-JUN-96 22.'.'."JUN;..96 . 07-JUL-96 

L7301-3 . .. .· .. ·BOHG:X6 · ·• < .• :. t:: ~Q7 JUN~96 22;;..il'UN-96 
TEMP 2; SAF# B96-122 

07-JUL-96 

Location: 157 
Oil 6 S SCREENING 

L7301-4 . BOHGX7 
TEMP 2; SAF# B96-122 
Location: 157 
Oil 6 S SCREENING 

L7301-5 .. . T .BOHGX8 . 
TEMP 2; SAF# B96-122 
Location: 157 
Oil 6 S SCREENING 

L7301-6 BOHGX9 
TEMP 2; SAF# B96-122 
Location: 157 
Oil 6 S SCREENING 

L7301-7 BOHGYO 
TEMP 2; SAF# B96-122 
Location: 157 
Water 1 S SCREENING 

L7301-8 .··.·• BOHGYl 
TEMP 2; SAF# B96-122 
Location: 157 
Oil 6 S SCREENING 

L7301-9 .. BOHGY2 
TEMP 2; SAF# B96-122 
Location: 157 
Oil 6 S SCREENING 

07-JUL-96 

•·•./: :\ 20fJUN'f~~• ~2~J1JN-:-96 ...... ·.·•·•··. · :•·. 07-JUL-96 

20.-JUN-~6 22.:..JUN;..96 .•· 07-JUL-96 

>< 20 ... JUN~!:}.6 ~2:-.:nJN-96 ·. 07-JUL-96 

Hold:17-DEC-96 

: 20tJUN~96 22.-JUN-96 07-JUL-9E 

Page 1 



97~3523.1721 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Jun 24 1996, 03:24 pm 

Login Number: L7301 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

:;::::.~~~~::::::::::'.:_:}:_:r:::;w~:c~:::i:::.:::1:::~;:~~~~;:::;::::::::.{it::::::u:;::~~'.::·~=i.:.~~:::::~;:::;::::::im.:=:~~e:·:::::::·~': __ :_:·~~:-·::::;e:'.·:.:.: ::·:·.·.:::._: 

L7301-10 > · .. . . • > BOHGY3 
TEMP 2; SAF# B96-122 
Location: 157 
Oil 6 S SCREENING 

L7301-11" . >/ > •·•: \ .. 130HGX4 
TEMP 2; SAF# B96-122 
Location: 157 
Oil 6 S DENSITY 

2o~JtJN-96 22-JUN-96 

•··. 20...,;JUR-96 ,22-JUN-96 

Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L7301-12 ..... > . .· .·.·.··. BOHGX5 . 20.:.JUN-96. 22-JUN-96 
TEMP 2; SAF# B96-122 
Location: 157 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

~~~1~~3 sI#f B~ ~sr~·! )BOHGX6 
Location: 157 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L73bi-14 . ' >< . .. :.·:• ···· aoHGX7 
TEMP 2; SAF# 896_;122 

20.,;JUN-96 .. 22-JUN-96 .. .. 

Location: 157 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L7301-l.-S .·.: .. BOHGX8 20-JUN-96 22-JUN-96 
TEMP 2; SAF# 596-122 
Location: 157 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L7301-16 BOHGX9 20-JUN-96 22-JUN-96 
TEMP 2; SAF# B96-122 
Location: 157 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L7301-17 BOHGYO 
TEMP 2; SAF# B96-122 
Location: 157 

20-JUN-96 22-JUN-96 

Page 2 

07-JUL-96 

07-JUL-96 

07-JUL-96 

07-JUL-96 

07-JUL-96 

07-JUL-96 

07-JUL-96 

07-JUL-9E 



9713523 .. 1722 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Jun 24 1996, 03:24 pm 

Login Number: L7301 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 

Project: BECHTEL-HANFORD Bechtel Hanford Project 

;;;;;,:~~~i~::::~:::~::::::;:::::1;~:1;::\:::::::~::::::::;i:i:.;:ilie.aii~:;~liil21l::_:.=1i.illi1ilte;;:;:;;;~~::i::1e :::i:,:;~:11\~:::\::::::::;:::1:::;::il:: 
Water 1 S GR ALP/BETA LAL-0060 Hold:17-DEC-96 

L7301;;..18 •· .• . . :::::m:Ii::':~OHG;i'l :::::::r::r@:(}@JI~J) ih19N}f$:9:): 4~7;:;;trn~.96 
TEMP 2; SAF# B96-122 
Location: 157 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

~~~ 1;7 9 s~f # · · 13~ ~:Cf:~:~ :: ~9.it~xz. P'. :: :''f!f/jJ@t:'t'i:~Q'bl:9.~#%~} ~~t .:tYN. ~ 9 ?. 
Location: 157 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L7301 ;;.;;to •·:··.·.,,. < .. , .• ,:1::r ::'': B.OHqx~. :.:::::?:?::1 ...• ::: ,::/ :::::t:::r:~Q±;t:.P~E?:'.§. ::::~~~,+Y.N.-:96 · 
TEMP 2; SAF# B96:.;:.i22 
Location: 157 
Oil 6 S DENSITY 
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96 

L730i-21 · ..... ,· ·.·: : ,>< '. , < •: ~OHGX4 }•,): '{ :!J::[':((ff\)~Qf ;rcm£~§:'. 4~::f~ f 96 
TEMP 2; SAF# B96-122, TCLP=(M) 
Location: 157 
Oil 6 
TCLP Extr 13 
TCLP Extr 13 
TCLP Extr 13 

L7301-22 . 
SAF# B96-122 
Location: 
Water 1 
Water 1 
Water 1 

S 1311 TCLP REG. EXTR. Hold:04-JUL-96 
S 6010 ICP METALS Hold:17-DEC-96 
S 7000 FURNACE METALS Hold:17-DEC-96 
S 7470 MERCURY Hold:18-JUL-96 

S EDD - DISK DEL. 
S INORG TYPE 2 RPT 
S RAD RPT TYPE 2 

Page 3 

Signature: 

Date: 

[077,?'UL-9 6 

./07-JUL-96 

07-JUL-96 

. ' 07-JUL-96 



Becblcl Hanford, lac. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

no,eot _ ' _, • SAF No. 

N P«d. T')w.l..Ul.f <:...a-,n/j1,1c:: ,aocr<?C: 'it,cla~ -r-wc:I B5h - l~'L 
INUlllllNo. . , l'lelll I -~ No. • . • MelllOCII or lllllplDllll 

r,=:t- - 1)31.-1 1
- ~A.RtlP1'-

W 1G-O~ °'1C/0-S-O 
Preeorvatioa 

h &'II" 'I'\ .. \'Ip rl # ll, "" ... ~ 0 

Type or Container p 6- p p 
No. or Coalalnel(•) I ] 1 ) 

Volume 
k, "I) ~:,-o,.. J ;)<?"7) oc:?,,,, J ·- • .. 

SAMPLE ANALYSIS 

~~s mc-t-l.s Ac-Hr-'.f y RG.<J. 
/llpl">. I :::r:.c:..P S'AI\ ~c:. rec" 
13ctit rt\ cl'c.wy 

Sample No. Malrix• O...Sampled T-Sampled :ttf&frii.@iJJtltlt:t@l ' ' ' "'"'"'' ,,,.o, 
. ,,.,, .... , ··.• . ., ... ,. .. ,. ,.,. .i,,, 

88.HC. Xl/ 6 ,11...o\~6 0 '/)). )( X 
fs O 1'} U' X 1 0 CD/"L""I,~ 0 73:;._ 

f)C>}}/J.x~ 0 "' La.a t '" 6 tj '-/ 7 

Ao,J, lrx 7 0 t. Ju, 11" Joo-5' Y. 'j 
fJ o ;..;v -x <{ 0 '/1-P I 'i' } ();).; 

f3oflti-X1 0 1,, l 2111'> j!)3q 
SPECIAL J ~:nxUCTIONS 

/ '--' IJ a.,wMNlllll9 By _,__. __ 
C"") 

UUC/lwa 

--•- I 
~ -Z 7 · C, f..p Io 9 ?o 

--
1 •lall 
II!• ..... ., .... 
IL• ..... 
w-w-
0 •OIi 

'- r'\ .__. 
""""" ,. -
'-rl 
r--.) 
.,._..,. .. -
r-3 
tJ,,J 

.. · .. 

A •All 
Dl•O.-WW. 
DL•O.-U.,W. 
T •n.
Wl•W.-
L • U.,.W 
v-v ....... 
X •0-

~:P~:,,b~:'.p~:::.~=::::!::~;;~~::;;:;=::;;:!'i;il;;j;
4

:=.

1
:::\'\I\J.I\ _ ~ __ MIIDOG ___________________ - __ .., ____________ ---~~~-- _ --- __ • -



Paae_lof~ 
Bechtel Hanford, Joe. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Data Tumarou~ 
t-,Col:--::-lec_tor _______ __, __________ ..,,,... _ __,,,------------------.---------~ @'Priority 

Company Contact Telcpboae • R ..c.. 

/ 
r, r- 1 , K H rr Nomlll - · 1 · D . 1<_ .. , • .,.._ ,,.._ . n.Jt \o~N ~ P . . u-t+ ~7 ~ ·4~/4/,, (o · l:....c:,- "h 

Project J>oaiination \ -' SampWII Location SAF No. 

t-/ Po:d.. ~t..tt'-f Sa~ol ivt..::; lt?O«l'e<: 'iOc:la~ -r-wcf B5'~ - /~""Z-
b Cheat No. • " F'Mlld J..osbook No. ' Method or Shipmeal 

(3,tf.--r E'"F=l ll3s-l -H ... ,-,.i ~'RtU? 't '- A ~.,.. Fret,hf 
SfiiwedTo 
L~ckht't'tl 

Special Handlin.a and/or sion,. 

SAMPLE ANALYSIS 

Sample No. Matrix• 

Rn J.l,{r 'I & w 
~D).+lr"Y I t) 
- , 

noH-fr V) C) 

Ro l-f tr v' 0 , ..,, 

Date Sampled 

~l-i...ol~6 -
to I "L"' I , , 

ui l 2-0 l '" 
ill J~ '1" 
'J-z.P I~, 
to l u, I 'fr. 

Off• ie Property No. Bi.II or Ladma/ Air BiU No. 

Preaervation 

Type or Conlainer 

No. or Container(,) ) I 
Volume ·Je>J>p J dS"o.._, '""') ).o '\) 

~~~ me-t-l.s fM.·r-·+r ~""'-
91,>hc / :r:.c.P Sc..&I\ ~c:.,l"CC" 

Dc:t·< m cfc.ouy 

Tuno Sampled I/- •·• .;,·• ... i,:/·••· :•.•.,.,: :,:,:::•:.-:, .:;:'::: .·:,.:·.,: :-:• .,·;:/,:.,),: · .... /: . , ..... ::·:::::·• .:-: 
;::::: ·::::::=:: '.•'.· -•·•:•:•: 

)04, x ~ 
}eJj"'i- X y 
) / /·f 'y y 
)) ). ) y -y 

aqoq,~73-:;z.. 

•.-:-. ·.-.. ; \f .:-· ·.•:•.· 

• --- . 

Sign/Prim Name, 
SPECIAL INSTRUCTIONS 

..1 IIWIDqWe' By 0.te/Tuno Received By Date/Tune 

0 
l'°linqui~ By O.te/Tuno Received By Date/Time 

Title 

Sc,...__ 11 <- c."" 1 1,, j, z. " 
Diapoeod By Date/Tuno 

s - Soll 
IE-....,_ 
10- .... 
SL- ... 
w-w-
0 -011 
A -AM 
DS • Dnalollilo 
DL•Dnau.,.,i. 
T • n... 
WI• Mp. 
L • U.,.W 
v-v ........ 
X •O... 



v V • u v ' . ~- • .,_. ' <J u L • \J 

VALiDi~" ~ESULTS9 • ,t ~ .. lftH'!,1 .. ..,,...,-..... 

Customer ID: BOHGX4 
Lab Sample#: S96E000774 

PARAMETER 
-----------------------------------
Total Activity by LSC 

Total Act. by LSC: t Uncert. 
Total Activity by LSC (Solid) 

Customer ID: BOHGXS 
Lab Sample#: S96E000775 

PARAMETER 

Total Activity by LSC 
Total Act. by LSC: % Uncert. 
Total Activity by LSC (Solid) 

Customer ID: BOHGX6 
Lab Sample#: S96E000776 

PARAMETER 

Total Activity by LSC . 
Total Act. by LSC: % Uncert. 
Total Activity by LSC (Solid) 

Customer ID: BOHGX7 
Lab Sample#: S96E000777 

PARAMETER 

Total Activity by LSC 
Total Act. by LSC: 'Uncert. 
Total Activity by LSC (Solid) 

Customer ID: BOHGX8 
Lab Sample#: S96E000778 

PARAMETER 

Total Activity by LSC 
Total Act. by LSC: \- Uncert. 
Total Activity by LSC (Solid) 

Customer ID: BOHGX9 
Lab Sample#: S96E000779 

PARAMETER 

Total Activity by LSC 
Total Act. by LSC: t Uncert. 
Total Activity by LSC (Solid) 

1 -

21 Jun 1 

Sample Date: 06/20/96 09:2 
Recv. Date: 06/20/96 13 : 0 

RESULTS 

12.1 
< l.24e-5 

UNITS 

------------
\Uncertainty 
uCi/g 

Sample Date: 06/20/96 09:3~ 
Recv. Date: 06/20/96 13:04 

RESULTS 

12.5 
< 1.lOe-5 

UNITS 

\-Uncertainty 
uCi/g 

Sample Date: 06/20/96 09:47 
Recv. Date: 06/20/96 13:04 

RESULTS 

11.7 
< l.27e-5 

UNITS 

\Uncertainty 
uCi/g 

Sample Date: 06/20/96 10:05 
Recv. Date: 06/20/96 13:04 

RESULTS 

10.7 
2.38e-5 

UNITS 

%Unce:::::-tainty 
uCi/g 

Sample Date: 06/20/96 10:23 
Recv. Date: 06/20/96 13:04 

RESULTS 

11.2 
< l.34e-5 

UNITS 

%Uncertainty 
uCi/g 

Sample Date: 06/20/96 10:39 
Recv. Date: 06/20/96 13:04 

RESULTS 

11.5 
< 9.SSe-6 

UNITS 

\Uncertainty 
uCi/g 



customer ID:. BOHGY0 
µab Sample#: S96B000780 

PARAMETER. 
-- ------------~ ~--------------- - - - -----

Customer ID: BOHGYO 
Lab Sample#: S96E000780 

PARAMETER 

Total Activity by LSC 
Total Act. by LSC: \ Uncert. 
Total Activity by LSC (Solid) 

Customer ID: BOHGYl 
Lab Sample#: S96E000781 

PARAMETER 

Total Activity by LSC 
Total Act. by LSC: \ Uncert. 
Total Activity by LSC (Solid) 

Customer ID: BOHGY2 
Lab Sample#: S96B000782 

PARAMETER 

Total Activity by LSC 
Total Act. by LSC: \ Uncert. 
Total Activity by LSC (Solid) 

Customer ID: BOHGY3 
Lab Sample#: S96E000783 

PARAMETER 

Total Activity by LSC 
Total Act. by LSC: \ Uncert. 
Total Activity by LSC (Solid) 

2 -

21 Jun l 

Sample Date: 06/20/96 10:4 
Recv. Date: 06/20/96 13:0 

RESULTS UNITS 

Sample Date: 06/20 /96 10: 4 •. 
Recv. Date: 06/20/96 13:0~ 

RESULTS 

12.6 
< 6.20e-6 

UNITS 

\-Uncertainty 
uCi/g 

Sample Date: 06/20/96 10:55 
Recv. Date: 06/20/96 13:04 

RESULTS 

12.5 
< 8.3le-6 

UNITS 

\Uncertainty 
uCi/g 

Sample pate: 06/20/9~ 11:15 
Recv. Date: 06/20/96 13:04 

RESULTS 

12.9 
< 7.67e-6 

UNITS 

I-Uncertainty 
uCi/g 

Sample Date: 06/20/96 11:21 
Recv. Date: 06/20/96 13:04 

RESULTS 

12 .4 . 
< 7.69e-6 

UNITS 

\Uncertainty 
uCi/g 



97 II 3523 _ 1727 

LOCKHEED •ARJ'IN 

Sample Login 
Login Review Checklist 

Lot Number L' Jo ( 

.!. 

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure 
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist 
should be affixed to each login package prior to distribution. 

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent), 
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning 
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may 
be omitted. 

SAMPLE SUMMARY REPORT 

1. Are all sample ID' s correct? 

2. Are all samples present? 

3. Are all matrices indicated correctly? 

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

5. Are all analyses logged in for ·the correct container? 

6. Are samples logged in according to LAS batching 
procedures? 

LOGIN CHAIN QF CUSTODY 

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

2. Have all appropriate comments been indicated in 
the comment section? 

SAMPLE RECEIVING CHECKLIST 

l. Are all discrepancies between the COC and the login 
noted (if applicable)? 

XES fill NlA Comment 

::£_ 

;( 

1 

X 

':£... 

x 

n:.s fill NLA Comment 

f-._ 

X ' 

.YES NQ NLA Comment 

X 

primary review signature secondary review signature date 0019 
duJ-~s-q~ 



97(3523 .. 1728 2914658 732 

SAMPLE CHECK-IN LIST 

WHC-SOW:-93-0003 
Revision 4 

Date/Time Received: ~ pl2.q_L.../ajJu SDGI: u~ 
I -~-------

Work Order Number: wlfl: SAF I: {Jct4, - r l2... 

Shipping Container ID: B 1LL'/ Chain of Custody l ___ ,-;_IA-;..._ ___ _ 

1. Custody Seals on shipping co_ntainer intact? Yes [)r No ( ] 

2. Custody Seals dated and signed? Yes ~ No [] 

3. 

4. 

5. 

6 . 

7. 

8. 

Sample temperature ------------
Ver mi cul it e /packing materials is 

Each sample is 1n a plastic bag? 

Sample holding times exceeded? 

Samples have: 

Wet [ ] Dry P<f' 
Yes -~ No [ ] 

Yes [ ] No ~ 

tape 
-)t;:.--custody seals 

hazard labels 
_£,_appropriate sample labels 

Samples are: 
X in good condition 
' broken . 

leaking 
--.have air bubbles 

9. Is the information on the COC and Sample bottles in agreement? 

Yesk}- No [ ] 

Notes: -------------------------'---

Sample Custodian/laboratory: AJ-,h.J;L 
Telephoned To: Lll.., \~\ \ On ~ -2-'{-t, 

33 

Date: L · 2- lf · 1(.,,. 

By A~Jc,, y/Vl; { { v 
I 

·-· ~ 
. -

'E;'" 



. Lockheed Analytical Services 
Sample Receiving Checklist 

i3 ~ l- l~CJ Job No. / _ 7.J6f ' ClimtName: ct.-- Cooler ID: 

COOLER CONDmON UPON RECEIPT 

Temperature of cooler upon roceipt: .1_ ·c_ 
temperature of temp. blank upon rocelpt: 

Yea No • Commaita/Dlacrcpancica 

cuttody sca1a intact V 
'-

chain of custody prcant K" 
blue ice (or equiv.) prCKAt/frozen \( 

rad 1urvcy c:omplotcd X 

SAMPLE CONDmON UPON RECEIPT 

Yea No • Commaita/D~ 

all boulea labelod K 
amplea intact y 
proper c:ontaincr Ulod for ample typo 'K 
1&111ple volume sufficient for analysis V 
proper pres. indicated on the COC ·x 
VOA'1 contain hcadspacc Iv l.k 
arc samplca bl-ph.ulc (if 10, lndicato sample ID'S): IVL,t_ 

MISCELLANEOUS ITEMS 

Yea No • Commmta/Diacrcpancic:a 

1&111plca with ahort holding Umca y 
1&111plca to 1ubcontract )( 

ADDmONAL COMMENTS/DISCREPANCIES 

"r, 

Complotcd by / date: fr\lvl V\.. - V. \J la·'L'-l·°fL 
Scat to the c:licat (date/initial•): •• Clicut'.1 lignaturc upon receipt: 

N«-: • • OOIIUd a. .,,,,,vpria&c CSR of 1111¥ dut:rq,ao,:Ju imaofliatoly ..,_ n,ccipt 

\ ~ '"'- dlla it,lonud«, MMI ldllal rla faulmillo to,_~ C$R (102) J61-IJ4'f 
..__, . . 

version 2.0 (11/11/94) 

Page of 

. 



BOHGX4 -

BOHGXS -

BOHGX6 _ 

BOHGX7 .._ 

BOHGX8 --

BOHGX9 -

BOHGYO -

BOHGYl -

BOHGY2 -

BOHGY3 ., 

REPORT TYPE ., 

97!3523 .. 1730 
Lockheed Analyt;cal laboratory 

SAMPLE SUtt1ARY REPORT {su02) 
Bechtel Hanford, Inc.* R;chland, WA 

l7301-l Oil 
L7301-ll Oi 1 
l7301-ll Oil 
L7301-21 Oil 
l7301-21 TCLP Extr 
L7301-21 TCLP Extr 
L7301-21 TCLP Extr 

L7301-2 Oil 
l7301-12 Oil 
l7301-12 Oil 

l7301-3 Oil 
l7301-13 Qi 1 
L7301-13 Oil 

L7301-4 Oil 
L7301-14 Oil 
l7301-14 Oil 

l7301-5 Oil 
l7301-15 Oil 
l7301-15 Oil 

l7301-6 Oil 
l7301-16 Oil 
L7301-16 Oil 

L7301-7 Water 
L7301-17 Water 

L7301-8 Qi 1 
L7301-18 Oil 
L7301-18 Oil 

l7301-9 Oi 1 
l7301 - 19 Oil 
L7301-19 Oil 

L7301-10 Oil 
L7301-20 Oil 
L7301-20 Oi 1 

L7301-22 Water 
L7301-22 Water 
L7301-22 Water 

SCREENING -DENSITY -
GR ALP /BETA LAL-
1311 TCLP REG. I 
6010 ICP METALS 
7000 FURNACE ME-
7470 MERCURY 

SCREENING -
DENSITY -
GR ALP /BETA LAL-

SCREENING -
DENSITY _ 
GR ALP /BETA LAL-

SCREENING -
DENSITY -
GR ALP /BETA LAL· 

SCREENING ... 
DENSITY -
GR ALP /BETA LAL-

SCREENING -
DENSITY -
GR ALP /BETA LAL-

SCREENING -
GR ALP /BETA LAL-

SCREENING_ 
DENSITY -
GR ALP /BETA LAL· 

SCREENING · 
DENSITY -
GR ALP /BETA LAL· 

SCREENING -
DENSITY -
GR ALP /BETA LAL-

EDD - DISK DEL.· 
INORG TYPE 2 RP-
RAD RPT TYPE 2 



97~3523 .. 1731 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOHGX4 !Date Collected: 20-JUN-96 

!Matrix: Oil !Date Received: 22-JUN-96 

!Percent Solids: N/A 

'Constituent 

BARIUM mg/l 6010 < 1.0 1. 0 25. u 10-JUL-96 38585 L7301-21 

CADMIUM mg/l 6010 < 0.38 0.38 0.63 u 10-JUL-96 38585 L7301-21 

CHROMIUM mg/l 6010 < 0.76 0.76 1.3 u 10-JUL-96 38585 L7301-21 

SILVER mg/l 6010 < 0.76 0.76 1.3 u 10-JUL-96 38585 L7301-21 

ARSENIC mg/l 7060 < 0.38 0.38 1.3 U\J 05-JUL-96 38586 L7301 -21 

LEAD mg/l 7421 2. 1 0.25 0.38 10-JUL-96 38586 L7301-21 

SELENIUM mg/l 7740 < 0.38 0.38 0.63 UII 05-JUL-96 38586 L7301-21 

Mercury mg/l 7471 < 0.061 0.061 0.061 UN 03-JUL-96 38587 L7301 -21 



9713523 .. 1732 
LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Bechtel Hanford, Inc. * Richland, WA 
Project Name: BECHTEL-HANFORD 
Project Desc: Bechtel Hanford Project 

Client Sample ID : B0HGX4 
Date Collected: 20-JUN-96 
Matrix: Oil 

Gross Alpha 
Gross Beta 

LAL -0061 38486 
LAL-0061 38486 

✓ 

-0.009 
0.002 

0.023 
0.059 

Page 11 

0 . 054 
0.10 

Login Number: 
Date Received: 

pCi/g 
pCi/g 

L7301 
22-JUN-96 

02-JUL-96 L7301·11 
02-JUL-96 L7301·11 

0037 

I 



97~3523 .. 1733 
LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Bechtel Hanford, Inc. * Richland, WA 
Project Name : BECHTEL-HANFORD 
Project Desc: Bechtel Hanford Project 

Client Sample ID: B0HGXS 
Date Collected: 20-JUN-96 
Matrix: Oil 

Gross Alpha 
Gross Beta 

LAL-0061 38486 
LAL-0061 38486 

0.012 
-0.002 

0.027 
0.059 

Page 12 

0.051 
0.10 

Login Number: 
Date Received: 

pCi/g 
pCi/g 

L7301 
22-JUN-96 

02 · JUL·96 L7301·12 
02-JUL-96 L7301·12 

0038 



LOCKHEED ANlli¥1~~ SERVICES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Bechtel Hanford, Inc. * Richland, WA 
Project Name: BECHTEL-HANFORD 
Project Desc: Bechtel Hanford Project 

Client Sample ID : B0HGX6 
Date Collected: 20-JUN-96 
Matrix: Oil 

Gross Alpha 
Gross Beta 

LAL·0061 38486 
LAL·0061 38486 

-0.013 
-0.015 

0.024 
0.055 

Page 13 

0.058 
0.10 

Login Number : 
Date Received: 

pCi/g 
pCi/g 

L7301 
22-JUN-96 

02-JUL-96 L7301-13 
02-JUL-96 L7301·13 

0039 

I 



RADIOCHEMISTRY DATA REPORT 
Account Name : Bechtel Hanford, Inc. * Richland, WA 
Project Name: BECHTEL-HANFORD 
Project Desc : Bechtel Hanford Project 

Client Sample ID : B0HGX7 
Date Collected: 20-JUN-96 
Matrix : Oil 

Gross Alpha 
Gross Beta 

LAL-0061 38486 
LAL-0061 38486 

-0.002 
0.018 

0.028 
0.059 

Page 14 

0.058 
0.10 

Login Number: 
Date Received: 

pCi/g 
pCi/g 

L7301 
22-JUN-96 

02-JUL-96 L7301 ·14 
02-JUL-96 L7301 ·14 

0040 



· 97-135Z:.1736 
LOCKHEED ANALYT CAL SERVICES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Bechtel Hanford, Inc. * Richland, WA 
Project Name: BECHTEL-HANFORD 
Project Desc: Bechtel Hanford Project 

Client Sample ID: B0HGXS 
Date Collected: 20-JUN-96 
Matrix: Oil 

Gross Alpha 
Gross Beta 

LAL-0061 38486 
LAL-0061 38486 

0.016 
·0.019 

0.031 
0.055 

Page 15 

0.055 
0.10 

Login Number: 
Date Received: 

pCi/g 
pCi/g 

L7301 
22-JUN-96 

02·JUL·96 L7301·15 
02-JUL-96 L7301-15 

004,1 



97 I 35Zi. I 737 
LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Bechtel Hanford, Inc. * Richland, WA 
Project Name : BECHTEL-HANFORD 
Project Desc: Bechtel Hanford Prc>"ject 

Clien~ Sample ID : B0HGX9 
Date Collected: 20-JUN-96 
Matrix: Oil 

Gross Alpha 
Gross Beta 

LAL-0061 38486 
LAL-0061 38486 

0.004 
0.042 

0.025 
0.063 

Page 16 

0.051 
0.11 

Login Number: 
Date Received: 

pCi/g 
pCi/g 

L7301 
22-JUN-96 

02-JUL-96 L7301·16 
02-JUL-96 L7301·16 

0042 

I 



9713523.1738 
LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Bechtel Hanford, Inc. • Richland, WA 
Project Name: BECHTEL-HANFORD 
Project Desc: Bechtel Hanford Prdject 

Client Sample ID: B0HGY0 
Date Collected: 20-JUN-96 
Matrix: 

Gross Alpha 
Gross Beta 

Liq. Waste 

LAL-0060 38485 
LAL-0060 38485 

0.004 
0.069 

0.013 
0.025 

Page 17 

0.025 
0.036 

Login Number: 
Date Received: 

pCi/g 
pCi/g 

L7301 
22-JUN-96 

03·JUL·96 L7301·17 
03·JUL·96 L7301·17 

0043 



9713523 .. 1739 
LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Bechtel Hanford, Inc . * Richland, WA 
Project Name: BECHTEL-HANFORD 
Project Desc: Bechtel Hanford Project 

Client Sample ID : B0HGYl 
Date Collected: 20 - JUN-96 
Matrix: 

Gross Alpha 
Gross Beta 

Oil 

LAL-0061 38486 
LAL-0061 38486 

0.193 
0.037 

0.063 
0.063 

Page 18 

0.052 
0. 11 

Login Number: L7301 
Date Received: 22-JUN-96 

pCi/g 
pCi/g 

02-JUL-96 L7301·18 
02-JUL -96 L7301·18 

I 

0044 



9713523 .. 17l\Q 
LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Bechtel Hanford, Inc. * Richland, WA 
Project Name: BECHTEL-HANFORD 
Project Desc : Bechtel Hanford Project 

Client Sample ID: B0HGY2 
Date Collected: 20-JUN-96 
Matrix: Oil 

Gross Alpha 
Gross Beta 

LAL-0061 38486 
LAL-0061 38486 

., 

0.001 
0.015 

0.024 
0.059 

Page 19 

0.052 
0.10 

Login Number: 
Date Received: 

pCi/g 
pCi/g 

L7301 
22-JUN-96 

02-JUL-96 L7301-19 
02-JUL-96 L7301-19 

0045 



SERVICES 

RADIOCHEMISTRY DATA REPORT 
Account Name: Bechtel Hanford, Inc. * Richland, WA 
Project Name: BECHTEL-HANFORD 
Project Desc: Bechtel Hanford Project 

Client Sample ID: B0HGY3 
Date Collected: 20-JUN-96 
Matrix: Oil 

Gross Alpha 
Gross Beta 

LAL·0061 38486 
LAL-0061 38486 

✓ 

-0.002 
-0.001 

0.024 
0.059 

Page 20 

0.054 
0.10 

Login Number: 
Date Received: 

pCi/g 
pCi/g 

L7301 
22-JUN-96 

02-JUL-96 L7301-20 
02-JUL-96 L7301·20 

0046 



LOCKHEED ANALYTICAL LABO RA TORY 
SAMPLE PREPARATION LOG FOR GROSS ALPHA/BET A ANALYSIS 

LAL-91 -SOP-0060 
Date Prep Started : zli(_'i<e 

Workgroup Number : GRAP/BET A LAL-0060 38485 
Matrix : Liq. Waste 

Prep Due Date : ...;;.0_7.;.../0_1..;../_96 ______ _ 

CLIENT 
. SAMPLE 

· .•.. · ID · 
L7304-2 
Lab Ctrl Sample 
Method Blank 
BOHGYO 
BOHGK3 

LCS Nuclide •·•.. . .. ·. 
LCS Activitv 
LCS ID# 

Balance Number : 

0 Comments: 

.. LJ\L 
ft> 

..... \> :,·.••···· 
38485DUP1 
38485LCS1 
38485MBB 
L7301-17 
L7304-2 

' .0 ,,_L 
A~-"1LJ/ 

·, QC 

.•... 1 DUPl 

2 LCSl 

3 MBBl 

. 4 

. 5 SMPl 

6 

.::.7 . 

·•·• 8 

9 

10 
11 
12 
13 
14 
15 
16 

l7 
18 
19 

20 
21 

22 
23 

24 

'15·- 7.:.2 ( - 1"3 -
LIC>Caoo4'1 ( ______ ( 

CHILD 

i.ALiP 

38485-01 
38485-02 
38485-03 
38485-04 
38485-05 

Ll .O oC, /._~ 

MS Volume & RefDiite 
MS Nuclide ·.· :•: / < 
MS Activity 
MS ID# 

Pipette Number : 7/00'o ---------

Start Date < >· 7/3/C,t-. 
Count Anlst ·•· 

LCS added by: ~ 
Witnessed by : -rs .... ~---

Checked by: __ fl"""--✓-----
V96106 

Cnt Rm Custody\Date : ~ V ::3: b °'-'° 

'....o --.., 
c..,,J 
u, 
r-.,;i 
LN 
• -~ ..-
r-,.;:; 



LOCKHEED ANALYTICAL LABORATORY 
SAMPLE PREPARATION· LOG FOR GROSS ALPHA/BETA ANALYSIS 

LAL-91-SOP-0060 
Date Prep Started : 7 /3/96 Matrix : Liq. Waste 

Prep Due Date : 07 /01 /96 
...,,.,,,,_..,...,......... __ _ 

Workgroup Number : GR ALP/BET A LAL-0060 38485 ----------
CLIENT 
SAMPLE 

lb 
L7304-2 

· .. 

LCS Vol\ime I( Reft)ate •··•·· .•.. . 
LCS Nuclide ( ·.· ·.:. ... .· . 
LCS Activity .. ·: ••·•• 
LCS ID I 

LAL ·,o . 

38485DUP1 

·. 

•.•. 1 . 

QC 

·• 
······•·• · ... 
DUPl 

CHILD · 

LAL ID 

38485-01 

pH •· Ato-r > =•= PLANCMET PLANtHET> >, •>•••• !!Mi,.~ ••_•_...,_' l!ll,~'l!lli!ii'.f "j' '"' ?t ffll <2 \ foiJ = ·_·-- +,.Rewi \ •~Wa§twt 1r /-.·• wEtGiit• -•.•._•._:._ •. • .. • .. • .. •.•._•._• .. •. __ •. -··· • •·-·• -,;>: • ... < ••· : t> 
··•···• 1··°'.:.• •· ·r :••••·<• f ··· r:::::,.:_c_•·g?~_=_•·•.J. •_<_. Ii • f_{_·••-=_::_·•-:._f gw,_·~ -•i _·•--••-- ....,/. ·•<• ·· •t{t< ... · ~g •<\.: . ...,_ ..: oramii · . .)::: , 

N 0.5 8.7397 8.8116 0.0719 
38485LCS1 2 LCSl 38485-02 N 
38485MBB .• 3 MBBl 38485-03 N 

100.0 8.5858 8.6646 0.0788 
====:=::::::::::=:=::=:=:=::=:::::1:=o:=o:.o=::::8:.:6:=26:=1::::::::8:.6:=2:6:2:::::::::::o:.0:0:0:1::::::::::::::::::::::: ~ 

L7301-17 4 38485-04 N 15.0 8.7143 8.7458 0.0315 LN 
L7304-2 6 SMPl 38485-05 N 0.5 8.7206 8.7992 0 .0786 .u, 

. a 
7 

--------------------------------------------- J'"'-,) 
L:,-~ ----+---4---+------+-1-----+------+-----+--+------+------------1 . 

-t-----,1------+--+----1------+-----+-+-----1-------------1 -
8 """'-3 -+-----1------+--+----1------+------+--+-----1------------c -

. 9 
-+-----,1------+--+----1------+-----+-+-----1-------------1 ~ 

10 

11 

12 

13 

14 

15 
16 

17 

18 
19 

20 
21 

22 
23 

24 
1.0 ml; 08/01 /90 MS Volume & RefOata ·:·• · Prep Anlst H · CD 

Am-241 Sr-90 MS Nuclide / . · •••• · Start. Date \ 1 t3t96 
9.8 pCi/mL 12.0 pCi/mL MS Activitv < Count Anlst \ 

95-721-13-1 MS ID# • · : .... · · 
Balance Number : 40020046 ( ) Pipette Number : 71008 LCS added by: CD ------ -----

Comments: 
( ) ------ Witnessed by : DH -----

~,__ ____ A_n~-~--;_::;.?-

0
=.r-~-; ___ -----..,-.... -7-~;:~~~-C-_h_e_c-k~e-d-_b-y~:~-:?o~----✓---..,..-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_~--~~--~---_-_-_-_-_-V:S:S..,..l-0::6 



LOCKHEED ANALYTICAL LABORATORY 
ALPHA ACTIVITY CALCULATIONS FOR GROSS ALPHA/BETA ANALYSIS 

LAL-91-SOP-0060 

Workgroup No: GR ALP/BETA LAL-0060 38485 

PARENT 
LALID 

bET 

38485DUP1 LB1·C4 

38485LCS1 LB1-C3 

38485MBB LB1-C2 

L7301-17 LB1 -C1 

L7304-2 LB1-01 

PLANCHET 
LAtto 

···•:•·· ... · 

38485-01 
38485-02 
38485-03 
38485-04 
38485-05 

CTIME 
(~n) 

100 
100 
100 
100 
100 

COUNTS COUNTS 

ALPHA ... ·ALPHA 
·· ei<G . 

2 4.5 0.100 -0.2210 0.4489 0.4491 0.8847 1.1291 DUPl 
214 3.8 0.094 0.1005 0.0138 0.0147 0.0043 0.0056 LCSl 

1 3.8 0.202 -0.0006 0.0010 0.0010 0.0020 0.0026 MBBl 
6 4.1 0.145 0.0039 0.0129 0.0129 0.0196 0.0252 
7 5.4 0.098 0.1450 0.6323 0.6324 0.9908 1.2389 SMPl 

07/03/96 
07/03/96 "-l:) 

07 /03/96 -.J 

07/03/96 ~ 
07/03/96 g.] 

t..,;.,: 1-------------------------------------------------------• t-----+----+----~--~---+-----1----+----+---~~----+-----+----+----t------4~ 
t-----+----+----~----~---+-----1----+----+---~~----+-----+----+----t------4 --

Comments: 38485LCS1 Alpha LCS Recovery= 0 .1/0.1 = 103.4 %. 
L7304-2, 38485DUP1 RPO = -962.9 %, RER = 0.34 

MBB = -0 .0006 pCi/g = > less than RDL(HAMDC) . 

. .:9ate Completed 
~nlst Signature 
en 
c.,., 

V96106 

Checked by : _l_,,~,""1-f--'µ ________ _ 



LOCKHEED ANALYTICAL LABORATORY 
BETA ACTIVITY CALCULATIONS FOR GROSS ALPHA/BETA ANALYSIS 

LAL-91 -SOP-0060 

Workgroup No: GR ALP/BETA LAL-0060 38485 

.. •. PAJ~ENT / DEJ PLAN CHET . •. CTIME . COUNTS 
LAt· fr{ •.• L ·• .· . ( A' t to . . .•<;;,...ln .. 1.' .•.. ·. ·e· ·•er······.· A 

....... •••:;} \ •• •:: \< ·•·.•·.··.•· ··•·•·· "' I 

c~~:rs ··· ail,) r;+i.tk• :}Tc~itr~ 
..... ·sk<t . ·. · : F.;JtM'.:. ·•• i r,t i/~ .·. 

38485DUP1 LB1 -C4 38485-01 100 1709 99.7 0.402 0.279 36.0899 
38485LCS1 LB1 -C3 38485-02 100 1157 100.0 0.404 0.281 o. 1113 
38485MBB LB1 -C2 38485-03 100 96 99. 7 0.420 0.258 -0.0003 
l7301-17 LB1 -C1 38485-04 100 201 104. 7 0 .417 0.267 0.0690 
L7304-2 LBl -01 38485-05 100 1624 104.8 0 .408 0.281 33.5135 

Comments: 38485LCS1 Beta LCS Recovery = 0 .1 /0 .1 = 106.8 %. 
l7304-2, 38485DUP1 RPD = 7.4 %, RER = 0.51 

MBB = -0.0003 pCi/g = > less than RDL(HAMDC) . 

:. cNt ERFf \:TTif~~1>· :: ••+LR> t • • MoA>•••·• 
f sfoMA •• 2 SIGMA ?BETA r •.· .. •••.·.•.••.•.· .. •·••.: .. : .. · ... ••.·•.·•.Bp ...•.•. •.r.;,·.t .•.:.• .. ·.•.: .•. ·.• .. • .. • .. ·• .. ; .. •• .. • .. · .. .) ~ci/J() \ • pClj~\ ·••· t idij wl • 

1.8685 2.5976 1.0405 1.1012 
0.0078 0.0095 0.0052 0.0055 
0 .0029 0.0029 0.0050 0.0053 
0.0247 0.0249 0.0343 0.0362 
1. 7983 2.4580 1.0503 1.1101 

DUPl 07/03/96 
LCS1 07/03/96 
MBB1 07/03/96 

07/03/96 
SMPl 07/03/96 

V96106 

oOate Completed 
~Anlst Signature 
~ 

Checked by : -~-+-'-Ii _______ _ 

'° ""--J 

~ 
u, 
r--.;i 
LJ,J 

• ---J 
~ 
u, 



LOCKHEED ANALYTICAL LABORATORY 
SAMPLE PREPARATION LOG FOR GROSS ALPHA/BETA ANALYSIS 

LAL-91-SOP-0060 
Date Prep Started : 7" n(, Matrix: Oil ...;;,.;.; ________ _ 

Workgroup Number: GR .A:LP/BETA LAL-0061 38486 Prep Due Date : ..::0_;_7.:..;/0;..;;2;,;.,;/9;;.;6:;._ _____ _ 

==.••··.=•·•::::=.=·:==.=.=.==.:==.:.=.:.•:=.== .. :=.:=.·:.•·.·,,.•·=.·:=. s =.c:.·.·=:A=. :,. • .. t::•·.•• ··•··Ml

1

EDPL.N· •=.·=•,··.•··=•=.T·······=E·:.: . •:•·•··· •=.••=.••=.·•=.••=.·•,·•=.·•=.•=.··=.·=.•·=·····•··•=.··=·•=.·•.··•= .. •·•.•=·=·=·•=.•····=·•=.••=.:'·:•=.•·•·· \, .: htt. r ,: \ ~ : i~: ; 1: < . ~A.L ID ·) = ···•=.·•.~.=: .• ==.•·,' .. = .. =,,.: ...• ,=,.•·,. •=.•·=.·.•·,i.·.·.·.,,:r/l: x .:[.ii[.

1

,1 · . r;:;~~:1: ·:~~~;· f:J~ .• ,i .. ·.•··•:·••·.•····•:···••·.•.!, .•. : ...•. ~.Jt~m~~Tl:.• .. •.•···········!=.•.•·:•· ... ·.·.• .. ·. •: • r• • • .~.. •·•·• ••• :~ ... i I!!! ::1 . ! !ii! . ~ ' ,, .. . ,., ..... >.t><< < • '""'" ,ttnJr~rn t .• : ioHi#MJ II ,.,.. .. ::1::!:/:I/i:!iil::.... . ......... , .... . 
L7301-11 384860UP1 ?1 DUP1 38486-01 hlJA 5.0 a 4b. 7Lf34- 1'6. 74~-~ 
Lab Ctrl Samole 38486LCS1 . 2 Lcs1 38486-02 ...., ~ . ~'-' Wn l<n . &,2 7~ 
Method Blank 38486MBB 3 MBB1 38486-03 I~ . 7(,n'-i (i5 . 7(,cx;., 
BOHGX4 L7301-11 . 4 SMP1 38486-04 c~ . r-riq ~- (,,l, 70 
BOHGX5 L7301-12 6 38486-05 ' . 70~-1 B. 7('):l,.,¢< 
BOHGX6 L7301-13 & 38486-06 . 7~ 7 > ~-7~7q 
BOHGX7 L7301-14 .1. 38486-07 "i . C.Ci'-1 , .e,c: qq 
BOHGX8 L7301-15 s 38486-08 · ,G,<;;t",,) 4 ~~G,9 
BOHGX9 L7301-16 9 38486-09 • . ·7 ~;-:\,_) I• 1 7 ·• -~4 
BOHGY1 L7301-18 10 38486-10 '!S .C,C£~L. i< • G,'0£~ 

BOHGY2 L7301-19 11 38486-11 ~ .C,79£.4 ~ .r,.~0'7 
BOHGY3 L7301 -20 12 38486-12 V ,i, '-6 -70a<=t ~ -,()<,0 

13 

14 
,s 
HS 

17 
18 
19 

20 
21 

22 

L 23 . 
24 

«I 1 /t; lJ MS-Volume & RefDaite .. {. 

LCS Nucli~cr :·· \ ·•·=· A- . ,,~, ~ r -L. "lJ MS Nuclide 
LC$ Activitii > < =<•· "'·~ 1 7"'1Ci /..,..\. 11.n -oG" J ....... ~ MS Activity 

MS ID# . ·•·=··<.,.,.:·\ .•.••. ...: .. 
Balance Number: 400100 4(, ( ) Pipette Number: _...LJL1lti~O..w....« __ ______ () 

Start Date. ... n /1196 
Count.Anlst=: • 

LCS added by: _6(2_-""----
Witnessed by : ?; "?-7... 
I 0 

0 
(.11 

Comments: __ ...,::;;;;;1----__.:;~---------------------------------

-



LOCKHEED ANALYTICAL LADORA TORY 
SAMPLE PREPARATION LOG FOR GROSS ALPHA/BETA ANALYSIS 

LAL-91-SOP-0060 
Date Prep Started : 7 /1 /96 Matrix: Oil ~~==--,-Work group Number: GR ALP/BETA LAL-0061 38486 

..,,.,,,,...,,,...,,,..,.,,..,,,..-------
Prep Due Date : ...;.0_7.;..;/0'-2.;../9c...6 ______ _ 

:,:: > PP!~NT · •) .· 1 1h.t. I··• ... i .. Cl«; 

::::::::::::~,~\~ •:)•.< \. IL ' .. ' .~ ' >I> •••• ) < 
L7301-11 38486DUP1 f DUPl 38486-01 N 5.00 8.7434 8.7435 0.0001 
lab Ctrl Sample 38486LCS1 2 LCSl 38486-02 N 5.00 8.6486 8.6272 0.0786 
Method Blank 38486MBB .3 MBBl 38486-03 N 5.00 8.7605 8.7606 0.0001 
BOHGX4 L7301-11 ; 4 SMPl 38486-04 N 5.00 8.6669 8.6670 0.0001 
BOHGX5 L7301-12 \ S 38486-05 N 5.00 8.7037 8.7038 0.0001 
BOHGX6 L7301-13 & 38486-06 N 5.00 8. 7378 8. 7379 0.0001 
BOHGX7 L7301-14 t 38486-07 N 5.00 8.6998 8.6999 0.0001 
BOHGX8 L7301-15 t . 38486-08 N 5.00 8.6868 8.6869 0.0001 
BOHGX9 L7301-16 ; $ 38486-09 N 5.00 8. 7333 8. 7334 0.0001 
BOHGY1 L7301-18 ~O 38486-10 N 5.00 8.6824 8.6825 0.0001 
BOHGY2 L7301-19 1.1 38486-11 N 5.00 8.6794 8.6807 0.0013 
BOHGY3 L7301-20 1~ . 38486-12 N 5.00 8.7089 8.7090 0.0001 

13 

15 
lff 

18 
19 

20. 

23 

1.0 ml; 08/01 /90 
Am-241 Sr-90 I StartDate ?: 7/1/96 

LCS. Activitv }// .··· 9.8 oCi/mL 12.0 pCi/mL MS.Activity ............ . I Count Anlst:• 
95-721 -13-1 

Balance Number : Pipette Number : 71008 LCS added by: CD 40020046 ( I 
( ) 

----- -----Witnessed by : RM ----- -----
:=> 

I 

Checked by: __ )_....,_11 ..... / ~·• --------+ 
V96106 

'-...-cl 
'.J 

(.>,I u, 
r....,; 
u,..: 
• --..J -""'-J 



LOCKHEED ANALYTICAL LABORATORY 
ALPHA ACTIVITY CALCULATIONS FOR GROSS ALPHA/BET A ANALYSIS 

LAL-91-SOP-0060 

Workgroup No: GR ALP/BETA LAL-0061 38486 

. PARENT · HW?I PLANCtftt < cnMit \covNts. <: couNrs.· t:t~Ft> :l l t ffiI? t ettratAX ,, ffi eRe =r •Lm=•t':: >MbA '•,? - tf COIJkt < 
tAL 10 ,: { ? ,.,''• ut 10 'tiWM ··.· 9ALPHA ' lt~\Ut >AtPHA ,, ~cm~rrr.· i $JGMA\ .• , .• , .•.•.• , ...• ,i,.•, ..• , .•.. ,, .•.• , .• ,'.••.,•p¥Ci!G. :~·••·:•,.A, •. :.•:·'··'··'·'··•,.•,.,.~,., .•. ·, •.··••,.·•,. :,.:,.•,.•,.•,.:,:•:·.:,.:,.•,.',A·•'.•'····P·•.L,c•••:.,. ·,•J .•.:·'· ;'·•,.i,.•, .. :,.••,.i, •. •:i,.i, .• , .• , .• ,•. ·.·. •, .• , •. 1,•,!,.•,A,.:,.•.·.•p••~c•.••·•.•.:,:.•/i~A.•: .• ,.:, .• , .• ,.!, ..• ,.l, .• ,.i,.i,.:,.•,.•,.•.·,. ··:·•·•.•·•,i,.•,.•,.i,.:,.•,.•,.•,. ! .. i,.!,.·•,•·,P .• ,.•.',•.·,;,.•,•,.~,.:, ..• ,., .• ,.T,.;,:,.:.•,',•. •·t' .• ,., . • ,·.•,•·••I,.•,.·!,.!,.•,. !,.•,••,.•,.•,.!:··'·:' ,<<> ,,,.< ,,<,,, :: ... < r ·, ' .. ,.,. · <>·effo \J vt . > ti(:Vf r l} .s¢1ilfl :(• ,., ,~ • . 

38486DUP1 LB1-A1 38486-01 100 10 3.7 0.213 0.027 0.031 0.031 0.038 0.050 DUP1 07/02/96 
38486LCS1 l81 -A2 38486-02 100 237 4.8 0.101 2.079 0.273 0.292 0.091 0.116 LCS1 07/02/96 '° 
38486MBB l81 ·A3 38486-03 100 4 8.1 0.231 -0.016 0.026 0.026 0.051 0.062 MBB1 07/02/96 -...J 

L7301-11 l81-A4 38486-04 100 3 5.1 0.222 -0.009 0.023 0 .023 0.043 0.054 SMP1 07/02/96 c..N 
L7301-12 l81-81 38486-05 100 7 4.1 0.217 0.012 0.027 0.027 0.039 0.051 07/02/96 g] 
L7301-13 l81 -82 38486-06 100 3 6.1 0.223 -0.013 0.024 0.024 0.047 0.058 07/02/96 :J.J ..,...,,,,.,,..,,...,......,...,....-+---+-~~...,.....---4----+--~+--..;;......;-+-~~-+--~..;..;;;...+-.......;.~--+-~.;...._-+--------+----,.--,-~f,------+--,-~~""" • 
L7301-14 L81 -83 38486-07 100 6 6.5 0.225 -0.002 0.028 0.028 0.047 0.058 07/02/96 
L7301-15 LB1-84 38486-08 100 10 5.9 0.229 0.016 0.031 0.031 0.044 0.055 07/02/96 
L7301-16 LB1-C1 38486-09 100 5 4.1 0.213 0.004 0.025 0.025 0.040 0.051 07/02/96 
L7301-18 LB1 -C2 38486-10 100 47 3.8 0.202 0.193 0.062 0.063 0.040 0.052 07/02/96 
L7301-19 LB1 -C3 38486-11 100 4 3.8 0.205 0.001 0.024 0.024 0.040 0.052 07/02/96 
L 7301-20 LB1 -C4 38486-12 100 4 4.5 0.211 -0.002 0.024 0.024 0.042 0.054 07 /02/96 

" 
I 

Comments: 38486LCS1 Alpha LCS Recovery= 2.1/1 .9 = 107.0 %. 
L7301-11, 38486DUP1 RPD = 391.1 %, RER = 0.66 

MBB = -0.02 pCi/g = > less than RDL(HAMDC). 
V96106 

~te Completed · ~ V 
c.llnlst Signature : 7..aa--_..,.z; ..... _ ..... °1--(p 
00 _,.__;;a;._--=------- Checked by: -----------



LOCKHEED ANALYTICAL LABO RA TORY 
BETA ACTIVITY CALCULATIONS FOR GROSS ALPHA/BETA ANALYSIS 

LAL-91 -SOP-0060 

Workgroup No: GR ALP/BETA LAL-0061 38486 

38486LCS1 LB1-A2 38486-02 100 1145 97.6 0.408 0.281 2.167 0.152 0.187 0.101 0.107 LCS1 07/02/96 ·-...o 
--...J 

38486MBB LB1 -A3 38486-03 100 94 100. 7 0.444 0.258 -0.011 0 .056 0.056 0 .095 0.100 MBB1 07 /02/96 = ..,...,,,-=-=-.,.....,.-,---+---+,,..,,....,...,...,,._..;-+--~-+--..;;...;..-+-.;...;;...;..;._-+-;..._--+--'..=-..;~1--.....;..;..;;...;..-+-__,;~~1--~~-+-_..;-,--,,-+----,,----,,,-,-+~,.,,...,..--+-""=-'=',..,..,,..,,,..,.,,...,,-t 
l7301-11 LB1 -A4 38486-04 100 106 105.8 0.439 0.258 0.002 0.059 0.059 0.098 0.104 SMP1 07/02/96 ~ 
l7301-12 LB1 -B1 38486-05 100 101 101.1 0.429 0.258 -0.002 0.059 0.059 0.098 0.104 07 /02/96 r-..) ..,...,,,-=-=-.,.....,..,,,..--+---+::-=-,~----,-+--....,....,.-+--~-+-----,-.,,...-+-,---,,.......+---,~~1--......;...-,-----+---,~----,1--..,,.....,,=-+--,,-.,,,..,,,...,-+---::-....,....,.~----+-~~~=-I ~ 
l7301-13 LB1 -82 38486-06 100 88 96.2 0.435 0.258 -0.015 0.055 0.055 0.094 0.100 07 /02/96 • 
l7301-14 LB1 -83 38486-07 100 113 104.2 0.444 0.258 0.018 0.059 0.059 0.096 0.102 07 /02/96 
l7301-15 LB1 -84 38486-08 100 90 98.3 0 .439 0.258 -0.019 0 .055 0.055 0.095 o. 100 07 /02/96 
l7301-16 LB1 -C1 38486-09 100 125 104.7 0.426 0.258 0.042 0.063 0.063 0.101 0.106 07/02/96 
l7301-18 LB1 -C2 38486-10 100 128 99.8 0.420 0.258 0.037 0.063 0.063 0 .100 0.105 07/02/96 
l7301-19 LBI-C3 38486-11 100 107 99.7 0 .427 0.258 0.015 0.059 0 .059 0.098 0.104 07/02/96 
l7301-20 LB1-C4 38486-12 100 99 99.8 0.423 0 .258 -0.001 0 .059 0.059 0 .099 0.105 07 /02/96 

L 

" 
I 

Comments: 38486LCS1 Beta LCS Recovery = 2.2/2.1 = 104.0 %. 
l7301 -11 , 38486DUP1 RPD = 188.7 %, REA = 0.43 

MBB = -0.01 pCi/g = > less than RDL(HAMDC). 

Date Completed 
·milst Signature 
0 
CJ1 
~ 

~v 
::J-2--~ c,. 

V96106 

Checked by : -~ ..... fl:-,,,,. .. ...;;.c....;J ..... / ______ _ 

/ 
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I I I 

'-
SECONDARY/WORKING LEVEL 

- STANDARD DILUTION RECORD 

-
- -

Dilution Source Information 
'--

Isotope: - Ar1-'.2'il AnJ Sv:</-90 '--

._ 
Parent Barcode Number AjaoJu A/loo'!, I 

I - Z. Pt- 3 ,' '< -/vu_ I I 
"" - 2'{ { I 

._ Vendor or Certificate I. D. # of Parent Standard : Sv-~-'tv /J-1=-J, s ~ f{ ':i 't 19 C. 
,A,., -z ({ ( '° I -o 2-2-,- ~ v-/ ,_____ 

Diluted Source Logbook I.D. #: S-;-'f.-4-> ~H-o ')...2~-30-2... 
'- ¼~ Balance Verification?: 
'-

._ Diluent Used: 6. I fJ /-f 11.) 0 3 

Dilution 
1---

'11Mi)_ S-(!14,),)L •Diluent : 0, JN /IND:; ---r '--

~ 

• Density of diluent (g/ml): NA 
,__ A,..-.2'{1 9rl~fe.;7;...z 

a: Parent Specific Activity : 5,. - 9 0 t. o -=> ~ ~C-/4. t._ ~ g/1/q O ,__ 
A~ --;v f O,s1""" L 

L- b: Amount of Source Transferred: 5.,..-qo o.(-9-~L 
,___ J....L I 

c: Total amount of Dilution: 500 _g_ 
,___ 

'--
d: Total Volume of Dilution : £00 "'L 

,___ 
e: Activity of Dilution [a•btcl : #A 

'1,9/ ,e:.1~(_ - .A~- 2'{ I 

?},/tto f: Activity of Dilution (a • b / di : <;,- '{ - q 0 11 pC/;J, fVv -
- Dilution Logbook 1.0. #: is- - 1 2 I - l 3- l 
I--

,__ rr-~ <r/z. 3 /9 :;-Prepared By : Preparation Date : i ,__ 

Cf:i(1,,.,£ 1-- Reviewed By : Review Date : iLz_4 /95 
I 

~ : 
'If the diluent remains unchanged from the diluent used for the dilution source, then a weight d;!u tion of a volume unit source - can be performed without a density conversion. If the di:.ient changes, 11 weighted proportion density conversion is necessary. 
I I I I I I I I I I ·1 I I I I I I I I I 

Read and Understood By 

0061 
Signed Date Signed Date 



) / ~-

CER'flFICATE OF CAIJBliATION 
ALPHA STANDARD SOLUTION 

Radioouclide Am-24 l CU&&omer: LOCKHEED ENGINEERING &. SCIENCES Cc 
Half Life: .,,-- 432. 7 ± 0.5 yean P.O.No.: 06LAB1245 
Ca&uot No.: 7241 Reference Date: November l 1991 
Source No.: 388-100-l <:'0011iood bdioactivity: 0.997 

12:00 PST. 

,.ci. 
~ o( S,Jpq 

a. Maa of 10luti<m: 

b. Chemical form: 
c. Carris oonlflM• 

d. Oeuity: 

Rectio,;•v-iti-

Reriicefiue Dtr' t I 

Rri- tich Cam: • H4i-e 

.....,. o1 c .. 1i • vw 

Uw ·ey olM t 

5.0001 
AmC13 in 0.5N HCI 
Noae •dded 
1.0077 

Nooederected 

Nooe derected 

0.1994 

L S)'IWDlric ~ ill illlarwmal wibnaiaa: ± 2.01' 

b. Random UDCel1aialy ill aaay: ± 0.71' 

c. Rendocn UDCel14ildJ ill weipiq(a): ± 0.01' 

d. Taul UDCel14ildJ 1& dlll 99S QQll6dece lifflll: ± 2. 71' 

UT- T ' .lit, n..-aa %¥ • .. , 

sr-,'ml • 20-c. 

11lia c:alibrlliaa ia imp4icidy traceable to tba ~ J,,.;11a of Sl•Ddudl 111d Tecimoina. 
Nall• 

1. Nuciw dala..,.. Ilka froa rr&ble of JIOMlpll•. Se¥mdl f.diliaa, tdilld bJ Virpaia s. Shirley. 
2. IPL pu1icipue• ill• NIST waream....,.... propua to....,._ 111d nwincain implicit 

t:nw:eehility for a ...... of avc:lidM, blad 0ll ti» bliad -y(llld lalar NIST certi.ficalioD) of Standard 
llelllaca Mltilriala. (Al ill NllC Rep1a&ory Guide 4.15) 

0062 
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0 ~ 135231'752 ID_; Notebook No. 0 2:L J 

PROJECT -~ , ~ - ~ - Q_ ¥ ( Continued From Page 
l \ l\ . 

-· r (} o_, ..... -- ~ a - o. r /,, ~J, .L 1 -I ~" ~ t. .::~ ~ 

~---- r rLJ, . ~ tr. Cl: t, j)::1 --- ' -:I"~ ::r,,.. 

3~f ' ~ ~ .2ls-- I -: p t... a. ' ./:.. /01 ~-1 IJ r\l'" J I ? I lt.J. ,~ q -c ~ -6 , (J ·v 

ft 
- - .J_ Q .. -:t £. 1::z:: ·1u 0 Id,.._ c., II 

J ,~ --... •· A - r'\Y-...-- {,. ~ . J ~ 
J , - - -,-

1 6 v,1 1~ ,. 00 .e, 6.'l , 7 b.t · I- ft ~~ JO 

/ ~ '""' ~,.J_/ 
r-, , I<. Ci t,I ·~( !k,./ 

I (I 

I 
I --TL - f-:- /1 0 - 0 

. 
I () V - - i ..r L /!. 0- . u F. I,. -" - i,,,,J .I. ,/'\ 1- L ~ ..- IA -

,.LJi 'rft 2 lti /J 0 j It -o r-1:::- \ /o'Om L ~-- 0, s It) I(- ( ~ - -· . 
' 0 I 

b i , t./ 1 l ) ~-- 1, ) '-I - CJ j C 
,,..._:/ lt'. ref' ~()_ :r 

<::: 
~> ,c;-

b ' < ,;;::t: ,j fr 'l 
_ _, 

<.' 
{/ F _> I ,,,- I, C ,a ~ • ::, I 

4 / , Cf z ~ - t, ;:;;t_ tJ IQ 0 '-I ', 
V O. t L :--t) (Tl 

I c,, <'" 
1 l/ 2 

A ;7-~I - f tj 0- l 9 ~~ /I ~c / 
I/ ~ 

I/, fl '3 7 l7, u rv ::.. ... X c,., ..... , 
0 - v't I l u, I i, ~I , J 

{/ 
J 

' 10t - J.-, 0 ::; \~ R' l <:,,_ A~ 0 , It;~ f-J .- I = I .o ,., ':f /, .,J_ :;-1 C '()' ?rill ~~ ,I~ ( :-; ~ K / oc ~ 9!, 1 /,., l,t 
() -- ( o·. 9< le..: 

, ~ 

DO~ ld v'9~ ~ - Ou 1 I, / :..J -... Q. 181 0). -
9, lDC

1

/ /" f c~~ lie - //It '1 (y - $5 ~D .... ~ . - - - /)I _J , V . 
0 { 

__.... --..--

----~ -----L-------------- ,--

~ ~ 

~ 

__ .... 
-----_. --- I 

~ 
...-- t\ lr 

----- J 
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WHICH 1S BEING MAILfO TO YOU UNDER 
SEPARATE COVER. 

National 1Jn~titute of i,tanbar~ 8c ~ec~nologp 

C!tertif icate 

Standard Reference Material 4919-G 
Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Solution composition 

Radioactivity concentration 

Reference time 

Overall uncertainty 

Photon-emitting impurities 

Alpba-particle-emittin1 impurities 

Half life 

Meaurin& instrument 

Stroatium-90 

4919-0 

Solution in NIST borolilicate-glasa ampoule <1>• 

Strontium-90 plua yttrium-90 plus apprmima&dy 
9' /JI each of noo-radioac:tiYe strontium amt 
yttrium per pam ~ 1-maiar bydrod1loric ~ (2) 

Apprmimately 5.0 pa 

4.514 X lo' a._ 1-1 

1200 EST Aupt l, 1990 

I.OS percent <JJ 

Nooe omened <4> 

Nooe oblened (S) . 

l;rfJ liquid«intillation counter 

This standard rcfercrtee material was prepared in the Center for Radiatioll llaeardl, Jooa:in1 Radiation 
Division, Radioactivity Group, Dale D. Hoppea. Group Leader_ · 

Gaithersburg, MD 2~ 
· -uary, 1991 

William P. Reed, Actina 01ief 
Office of Standard Reference Materials 

•Notes OD back 
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