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✓ '1e0f:6't'o1,0! L4184 

O400000-B 
B95-028 
0401596 

WHC Document File No.: 206 
LK4184 SDG No.: 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 1 April 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 chain of Custody 
requested Volatile and Semi-Volatile Organic analyses with priority turn around time, however 
the SAF did not request organic analyses and requested normal turn around time. As per -
client's request, the Volatile and Semi-Volatile analyses were canceled and results are supplied 
under normal turn around time. 

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.: L4184 
Quotation No.: 0400000-B 

SAF: 895-028 
Document File No.: 0401596 
WHC Document File No·.:206 

SDG No.: LK4184 
Page1 · 

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

11 I certify that this dat_a package _is in compliance w ith 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. 11 

cc: Client Services 
Document Control 

i:v~h~ 
Kathleen M. Hall 
Client Services Representative 
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Lockheed Analytical Services Log-in No.: L4 l84 
Quotation No.: Q400000-B 

SAF: 895-028 
Document File No.: 0401596 
WHC Document File No. f206 

SDG No.: LK4184 
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 LK41 84 and prepared as batch 401 wh 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 

BOF883 L4184-8 MS,DUP 353.2 Nit rate-Nitrate-Nitrogen 

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 April 10, 1995 

Prepared By Date 
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Lockheed Analytical Services 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No.: L4 l84 
Quotation No.: Q400000-B 

SAF: B95-028 
Document File No.: 0401596 
WHC Document File No.:206 

SDG No.: LK4184 
Page3 · 

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. 

Analytical Method 

T echnetium-99 

The technetium-99 analysis was performed using LAL-91-SOP-0169. No problems 
were encountered during analysis, and all QC criteria were met, except as noted 
below: 

Batch 21858 was reanalyzed as batch 22778 due to out of limits QC. The matrix 
spike analysis was not done on this batch. 

Batch 22778 - The tracer chemical yield elevated the LCS activity, resulting in a high 
LCS recovery. The actual chemical yield is 100%. There was insufficient sample on 
the repeat analysis for a matrix spike analysis. 

Total Uranium KPA 

The total uranium analysis was performed using LAL-91-SOP-0168. No problems were 
encountered during analysis, and all QC criteria were met. Because the values for both 
the sample and its dupHcate were 0.00, no uranium duplicate analysis result appears 
on the QC table. 

Yvonne M. Jacoby 
Prepared By 

May 19, 1995 
Date 
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Lockheed Analytical Services 
DATA QUALIFIERS FOR INORGANIC ANALYSES 

[Revised 08/28/92] 

For CLP An,alyses Only - Reported value is less than the · contract required detection 
limit (CRDL) but greater than or equ~l to the instrument detection limit (IDL). 

For Ro!'iine, Non-CLP An.alyses Only - Any constituent that was also detected in the 
associated blank whose 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 An,alyses Only - Duplicate injection precision criterion was not met. 

Matrix spike recovery exceeded acceptance limits. 

Reported value was detennined 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 criteria 
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 concentration. 

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

1 Used as footnote designations on the QC summary form. 

0007 



B 

C 

D 

E 

F 

H 

y 

* 

al 

Lockheed Analytical Services 
DATA QUALIFIERS FOR RADIOCHE:MICAL 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 
minimmn 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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-Sample Disposition Record 

j Section 1 - BACKGROUND 
SAF #: B95-028 
OU: 200-UP-l 
Project ID: 200-UP-l Treat Test 
Task ID: 2 

Control#: 95-0023 
Revision#: 
Date Initiated: 04/04/95 

Sampling Event: 200-UP-l Treatability Process Chemistry 
Laboratory: Lockheed 
Project Coordinator: R. C. Smith 
Task Manager: F. W. Gustafson 

Section 2 - SAMPLE INFOR,MA TION 
Number of Samples: 1 
ID Numbers: B0F883 
Matrix: Water 
CoIIection Date: 03/30/95 

----------- - - ~ 

'1--------------------------------------
Section 3 - lSSUE 

Class: Lab Direction 
NCR Number: N/A 
Type: Inconsistent Sample Documentation 
Description: 1) The COC requested VOA and Semi-VOA analyses; the SAF did not. 
2) The COC requested priority TAT; the SAF requested normal TAT. 

N/A. 

NCR Validation (Print/Sign) 

Section 4 - DISPOSITION 

Date 

Type: Reject I 
Description: Cancel VOA and Semi-VOA analyses for sample B0F883. Supply results under; normal . 
TAT. Note in case narrative. L2 _ . ,I 

H C Smith{ ~ 
Project Coordinator (Print/Sign) 

E W G11sta£ma/ ~~ 
Task Manager (Print/Sign) 

QA (Print/Sign) 

Section S - INSPECTION (ls.me Class: Nonconformance Only) 
Inspection Number: 
Inspection Results: 

N/A. 

Inspector (Print/Sign) 

r/o/1/r..r 1: 

Date I 

i/1/r 
I 

7 
Date 

Date 

. . I 
I 
I 

I 
I 

0010 
Date 



LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Apr 03 1995, 02:07 pm 

Login Number: L4184 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

L4184-l BOF883 
temp 2;SAF# B95-028 
Location: RFGOl-43 
Water 1 S SCREENING 

L4184-2 BOF883 
temp 2;SAF# B95-028 
Location: RFG18-48A6 
Water 1 S NONE 

L4184-3 BOF883 
temp 2;SAF# B95-028 
Location: RFG18-48A6 

L4184-4 BOF883 
temp 2;SAF# B95-028 
Location: RFG18-48A6 

L4184-5 BOF883 
temp 2;SAF# B95-028 
Location: RFG18-48A6 

L4184-6 BOF883 
temp 2;SAF# B95-028 
Location: RFG01-07A 
Water 1 S NONE 

L4184-7 BOF883 
temp 2;SAF# B95-028 
Location: RFG01-07A 

L4184-8 BOF883 
temp 2;SAF# B95-028 
Location: RFG01-07A 
Water 1 5 353.2 NITRATE 

30-MAR-95 Ol-APR-95 

Hold:26-SEP-95 

30-MAR-95 Ol-APR-95 

Hold:09-APR-95 

30-MAR-95 Ol-APR-95 

30-MAR-95 Ol-APR-95 

30-MAR-95 Ol-APR-95 

30-MAR-95 Ol-APR-95 

Hold:09-APR-95 

30-MAR-95 Ol-APR-95 

30-MAR-95 Ol-APR-95 

Hold:27-APR-95 

L4184-9 BOF883 JO~MAR-95 Ol-APR-95 
temp 2;5AF# B95-028 
Location: 157 
Water 1 SU TOTAL KPA LAL-0168 Hold:26-SEP-95 

L4184-10 BOF883 
temp 2;5AF# B95-028 
Location: 157 

30-MAR-95 Ol-APR-95 

Page 1 

. 06-MAY-95 

06-MAY-95 

06-MAY-95 

06-MAY-95 

06-MAY-95 

06-MAY-95 

06-MAY-95 

06-MAY-95 

06-MAY-95 

06-MAY-95 
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LOGIN CHAIN OF CUSTODY REPORT (ln0l) 
Apr 03 1995, 02:07 pm 

Login Number: L4184 
Account: 596 Bechtel Hanford, Inc.* Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

L4184-11 B0F883 
temp 2;SAF# B95~028 
Location: 157 

L4184-12 B0F883 
temp 2;SAF# B95-028 -
Location: 157 

L4184-13 BOF883 
temp 2;SAF# B95-028 
Location: 157 
Water 1 S TC-99 LAL-0169 

L4184-14 
SAF# B95-028 
Location: 
Water 1 

REPORT TYPE 

S EDD - DISK DEL. 

30-MAR-95 0l-APR-95 

30-MAR-95 0l-APR-95 

3·0-MAR-95 Ol-APR-95 . 

Hold:26-SEP-95 

03-APR-95 Ol-APR-95 

Water 1 
Water 1 

S INORG TYPE 2 RPT + 
S RAD RPT TYPE 2 

Page 2 

Signature: 

Date: 

· 06-MAY-95 

06-MAY-95 

06-MAY-95 

06-MAY-95 

00]~ 
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Westinghouse Hanford 
Cort1pany 

C.Jl.!lector . 
lJ"¥"" AovYct'I~ 

Projec t Designation 
200 -UP - 1 PILOT SCALE TREATABI LITY 
Ice Cheat No. 

Shipped To 
Lockheed 
Possible Sample Hazards/Remarts 

Special Handling and/or Storige 
KEEP N02-N03- SAMPLE AT 4C CI.IATERl 

SAMPLE ANALYSIS · 

CHAIN OF CUSTODY /SAMPLE ANALYSIS-REQUE -iii 
Company Contact 
Frank Gustafson 
Sampling location 
200 I.IEST 
Field logbook No. 

Off site Property No. 

Preaerv_ative 
H2S04 

Type of 
Container p 

No. of 
Container(sl 1 

Volume 
500ml 

~02-N03 

,v/ft 

HN03 HCL 

P/G P/G 

4 1 

1000mL 40 ml 
TOTAL Tc - 99 
URANIUM 

NONE MONE 

aGs P/G 

1 1 

20mL 20mL 
ACTIVI- TOTAL 
TY ~CTIVI -
SCAN TY 

HCI 

aGs 

4 

40mL 
VOA - TCL 

Telephone No . 
372 - 9372 
SAF No . 
895-028 
Method of Shipment 
AIR FREIGHT 
Bill of lading /Air Bill No . 

none 

aG 

2 

1 L 
!Semi -
IVOA-TCL 

.. 
Page 1 of _ 1_ __ 

Data Turnaround 

[xi Priorty 

0 Normal 

~---s_a_m_p_le_N_o_. ___ ~_M_a_t_rix_•~ __ o_at_e_s_a_m_p_le_d_~T-im_e_S_•_m_p_le_d~- = ''"''~~~- ~=~~~~~ ·· 
(3 0 F Ss' i 3 1.1 ] -Jo -9-'I Io iJ > X X X X ~ X x ,v-~ oi:. 

Sign/Print Names 

Relinquished By Date/Time Re;~~ ;j ,<!'C.. 

ft ~-~() J -.>d'-?JJ /13 o& £,,%~ 6t✓,/.fo,v 

' /Relin4tiished By Date/Time Received By 

l 
'._. Relinquished By Date/Time Received By 

w 

SPECIAL INSTRUCTIONS 

Datemme / JCL> Data deliverable - Sl.fflllilry 

J-30-~f'" 
O~t-. lTime 

Oatemme 

Oatemme 

Matrix ' 

S " Soil 
SE = Sediment 
SO = Solid 
SL = Sludge 
W = Water 
0 = Oil 
A 
OS 
DL 
T 
WI 
L 
V 
X 

= 
= 
=-
= 
= 
= 
= 
= 

Air 
Orum Solids 
Orum Liquids 
nnue 
Wipe 
liquid 
Veget i tion 
Ott,e r 

~l-----r"!i~e_rl--lv-e.~do~B/y1 __ ,4✓~~)--a,,-M~~\-..L.------=T~itl:-e--------.l....------------------;o~.~- te:-;:m~,m::'.e:----..I---~- ----1 
(' LABORA TOflY C' · . / I""',, . 
~ $ECJ1PN ' . .. ,1,,:,,.,.,,,JA? C4 <;ltJ 1),0 .--, '-I--o/~ 9 ')-/ X : -~ 19 -,-, · 

' . ..,., 1• • ho· _. • D1'spo1ed By Datem...L -.;;::: FINAL SA.MPLE -..,llpou met "' ,ma 

'-4 OISf'OSITION 
-.t::'~-----'-,...,....,..---,-~- - ~ 
(:" DISTRIBUTION: Original· Sample Ye~ow BC-6000-828 112/921 



SAMPLE STATUS REPORT FOR N 5083. RAD SCRE 
DISPATCHED: 3/27 /95 14:39 SAMPLE HAS 1ttt+-~~ 

RECEIVED: 3/31/95 · 1:48 

EXT. DETER. RESULTS OR STATUS 

4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

3/31/95 1:50 

OUT OF .GOOD CHARGE 
RANGE? ANS? . CODE 

ti:;: r.f:-x ****** 
N . Y XR5158 

- :eJ_l )(J .5 

OOlf 
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• .J . • . .. . . -· -
Sample Login 

Login Review Checklist 

Lot Number LY Ir '-I 

The login re·:iew should be ::onducted by that ~on logging in the sample!; as we!! _as ·a 
peer. Ple:lSe use ~is checklist to c:nsurc that such ~ic-.vs occur in a uniform basis. Ple.:.!:e­
sign md date :ielow to vc..-ify that a login review has occ:urrcd. This checklist should be 
affixed co e:lC!'l login package ;,rior to distribution. 

For an cfTccuvc iccin ~v,cw. u a minimum. live rr,:_o,u (nira lbc losin pn,,;aa •r. rc-quinll. 111&.- •n tile chai11 of custody (ar 

cqu1va1cnc), ;he ,0c1n :bun o( c:.isioor ~on. :.lie Uffl!'IC ..umm• ry rrpon. IAa ~la IWIMIIJ chccklul. and 1.11c losin quo~i,on . ik :'=:-,: 
bcc1nrun1 • review. :ruurc ~1 ~'luc ti'fc coin;:oncr.u are n • ilablc. Fer joo1 wills 1ia1Jc camponeiu l&ffl!llU. :.lie s.ainpic nur.-:-..ary ~;:on 
cnay be 0mm1ucd. 

Sample Summar: Report Yes 
NI.A 

1. 
2. 
3. 

4. 

5. 

6. 

Arc ill sample IDs ccm:.c:7 
Are J.ll sample! prc:::nt? 
Ar:: ill matrices correct? 

.... :· y 
~ 

::i_ 
(e. , ., Tc:!.P Ul&lytu U1011ld b1 oa a Tc:!.P !udaic • .!idd bl&AU IAIIWli be_,, V, 
Are all analyses on the c.':ain of custody/login quowion included? 
Arc malyscs !oggcd in fer the_ correct container? ::L 
<•·I•• ana.iy- f'lll!\linzll p....,.,,uma Jogcd i11 for a p~ . ua we-> 
Arc ~pie! logged in according to laboratory batching procedures? '1-
<•-c., ~:.P rqv1ar 1aclli111 ud 1uaci.a11a m.cwa/Mnb ai••ile,...... &oiauid be iou,d 111 oa Ille same boruc) 

Lo!!!=1 C~ain of C:.modv Re;;ort 

l. 
2. 

Arc :he Coilec:, Rec:::ve , and Due dates corr= for ~ery sample? 
Have ipprcpriate sample commc:lts bec."1 included? 
<•·I•• .\fSi'-ISO ci..asnauoa- camnwus (n,m IA& diem coacsm:ial rmdlali madil'IC&lion• I 

Sampie 3e;;fving OJecrJist 

1. Arc mv disc:::,and:s betwc::: the chain of custody and the !ogin noted::£. 
<•-1 .. ;tic,;. .ID, 4:itr,,;m oa d11i111 a{ nu,ooy and bouJ, tabcia.-aeanpta 111111-. wnplu IGa (rum bruta1c> 

P~rnary re'.' iew signature Date Secondary review signature Dare 

No 

,.. •­
'! - - · . 

0017 
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Figure 1 

WHC-SOW-93-0003 
Revis ion. 4 

SAMPLE -CHECK-IN LIST. 
,,,.,s .. -.~ 

Date/Time Received 4-a/5:5' /3 ·. ]('11;"' 
J 

Client Name Cr1,1()~f,::Y ~/c,u s:e -f!,..,1f'ueU 
Project/Client I _______ _ Batch or Case I ........... 4-it~d ....... · ___ _ 

Cooler ID (if noted on outside of cooler) .. 5 ......... tn_!_-_4.....i.d.....,3_.___ _____ _ 

C-~,\ . 1. Condition of · shipping _container? _____ l,,U_u ________ _ 

z. Custody Seals on cooler intact? Yes k_] No [] 

3. Custody Seals dated and signed? Yes W No [] 

4. Chain of Custody record is taped on inside of cooler lid? Yes [X_] No [ ] 

5. Vermiculite/packing material is: Wet [] Ory [tl ________ _ 

6. Each sample is in a plastic bag? Yes ["1 . No [ ] 

7. Number of sample containers in cooler: -----~/.....i.,~3 ______ _ 
J 

8. Samples have: _ tape 

_J(_ custody seals 

9 . Samples are: _k_ in good condition 

broken 

_ other 

_ hazard labels 

_ appropriate sample 
labels . 

_ leaking 

_ have air bubbles 

:1e 10. Coolant Present? Yes ~] No [ ] Sample Temperature _,.loli:;i.D,,...,;S:.;:....., ___ _ 

11. The following paperwork should be accounted for (N/A if not applicable): 

Chain of Custody l(s) ________ h, ____ /9. _________ _ 

Request for Analysis #(s) _______ · _/J_;_/1 _________ _ 
A frb ill l~~ua m - --·-___ _ Carrier __ A_~_e).. _____ _ 

12. Have any anomalies been identified above? Yes [ ] No [ ] )1//9-

13 ; Memos have been initiated for all anomalies identified above? Yes [ p# 

Pr in te1 llame/S ion• turo fJ.J c J/2,:..-~ JL £l...a:z D1te/Ti me'i-o!-9.r-=- 2),,q ..._ - ~ I } 

OOlE 



Lockheed Analytical Services 
Sample Receiving Checklist 
Cllt.ot Namc:i,.,.e--s,-1; , JI"', <:e- Jl, ,., .f!nc,J I/ Job No. Ll...\1<ay Cooler ID: J J,,,,d,-
COOLER CONDmOtn.IPON RECEIPT 

Temperature of cooler upon receipt: ~<2 
temperature of temp. blank upon receipt: -

Yea 

custody acal1 intact X 
chain of custody prcecnt ;(_ 

blue ice (or equiv.) present/frozen J<.. 
rad 1urvcy completed 1\ 

SAMPLE CONDmON UPON RECEIPT 

Yea 

all bottlca labeled V 
samplea intact 'I( 

proper container uaod for aamplo typo )< 

aamplo volume sufficient for analy1i.a ~ 
proper pres. indicated on tho COC )'. 

VOA'• contain hcadspace 
aro samploa bi-phuic (if 10, indicate aamplo ID'S): 

MISCELLANEOUS ITEMS 

Yea 
samplea with abort holding timea . . 

aamplca to subcontract 

ADDmONAL COMMENTS/DI.SCREP ANCIES 

\IOA A-.M <'VD .A\ A.-..lvs:.i l -,....L 

Completed by / date: M.N-'1. (H) . " - ) · C,..; 
Smt to tbc diem (date/initials): 

Natm: • ar pocucl ti» qp,n,pr;.to CSR of MY~~.,_ tDCtJipl 

·• -~-~ iJiJ. Jiii~ 1.ot1 lCllll1I .-i. bi,dmiJJo 1o • ai,p~ CSR (702) 361-a.u 

0 
0 

-~ 
virsion 2.0 (11/11/94) 

I 

No • Commarta/Dilcrcpancica 

No • Commarta/Dilcrc:panciea 

)( 

iJ\A.. 

No • Commmta/Di.acrc:panciea 

i-
'f-

Lu-. c .... - I tL . .J tlA.r ('A',( ~ -w, . 

•• Clicat • • signature upon receipt: 

: .. 
·• :. ·=:,.:o-: : 
.. :-··. :· •.· .;:;•:. 

Page 1 of 

~- .. L~~ ~- \\ 
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C3 



BOF883 -

REPORT TYPE 

Lockheed Analytical Laboratory 
SAMPLE SUMMARY REPORT (suO2) 

Bechtel Hanford, Inc. * Richland, WA 

L4184-l Water 
L4184-2 Water 
L4184-6 Water 
L4184-8 Water 
L4184-9 Water 
L4184-13 Water 

L4184-14 Water 
L4184-14 Water 
L4184-14 Water 

SCREENING -
NONE-
NONE:.. 
353 ·. 2 NITRATE -
U TOTAL KPA LAL-C 
TC-99 LAL-O16~ 

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

0020 



96 I 3YLJ5 ,. i~852 
LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sample ID: BOF883 !Date Collected: 30-MAR-95 

!Matrix: Water !Date Received: 01-APR-95 

Nitrate-Nitrite-Nitrogen mg/L ' 353.2 190 5 DC1:100) 05-APR-95 

I 

21241 L4184-8 

0022 



Uraniun 

96 I 3Y Lf S 1~ i~853 

RAO DATA_REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client S~le ID: BOF883 

Date Collected: 30-MAR-95 

Matrix: 

SOG: 

water 

LIC4184 

24-APR-95 U TOTAL ICPA LAL-0168_21504 

Page 2 

0.00 

LAL S~le ID: L4184-9 

Date Received: 01-APR-95 

Login Nl.Uber: L4184 

0.00 0.00 ug/L 

003Z 



Tc-99 

RAD DATA_REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Saq:,le ID: BOF883 LAL ~aq:,le ID: 

Date Collected: 30-MAR-95 Date Received: 

Matrix: Water Login Nurber: 

SDG: LIC4184 

16-MAY-95 TC-99 LAL-0169_22ns 397. 40. 

Page 3 

L4184-13 

01-APR-95 ·.1 

L4184 

7.5 pCi/L 

0033 



TS CHECK REPORT 

jworkgroup Number: TC-99 LAL-0169 22778 I 
s~t,,J:\:ftti::::: ' ' ·=.••·=• =·• :: : : ,,·, ; ·~~ ~--~;)~::::=:@:Ht+ ?tlJI (i}y;g;f[{;{ :/ f/'¢/r~rf t:?t ~"::Ai >· 
22778DUP1 Tc·99 384.501 35.5145 4.57041 

22naouP2 Tc-99 59.59n 11.119 6.40989 

22n8LCS1 Tc-99 159.864 13.9117 1.18167 

22n8MBB1 Tc-99 -0.208269 0.79427 1.0488 

L4184·13 Tc-99 396.928 39.7878 7.45171 

L4243·11 Tc-99 39.2133 7.69064 4.63935 

L4271·11 Tc-99 99.8668 13.2644 4.98843 

0041 



t~i!~iim::A TE OF CALIBRATION 
BETA STANDARD SOLUTION 

Radionuclide Tc-99 Cusiomer: LOCKHEED ENGINEERING &. SCIENCES Co, 

Half Life: (2.13 ± 0.05) x 10·5 years P.O.No.: 06LAB1036 

Catalog No.: 7099 Rcfcrena: Date: Sq,tember 1 1991 ;00 PST 12. . 
Source No.: 389-22-1 Coouiocd Radioactivity: 1.003 ,.Ci. 

Description of Solution 
a. MID of solution: 

b. Clcmical form: 

c. Carrier coD1eDl: 

d . Demity: 

Radioimpurities 

Radionuclide Concmtratioa 

Method of Calibration 

4.9929 

NH4Tc04 in 0.1 M NH40H 

Nooe added 
0.9974. 

Nooe ddectcd 

Nooe 

0.201 

·sr--

Weighed aliquots of the solution were auaycd uain, a liquid sciorillerioo counter. 

Uncenainty · of Meuunmeat 
L Sys&ema&ic uncertainly in imtnuneDl calibration: ±2.1" 

b. Random UD0Crtlimy in 111ay: ± 1.0" 
c. Random uncertlialy in weipina(a): ±0,0S 

d. Tocal UDCertainly at tbc 99" confidence level: ±3,1" 

NIST TracabiUty 
This calibration ii implicitly traceable to the National Imtitu&e of Stmdarda and Tec:hnolOff. 

Notes 
l. Nuclear da&a were tabo from •Table of 11o&opm•, Sevealb &lition, edited by Viqinia S. Shirley. 

2. IPL putic:ipa&el ill • NIST waremeat a11W1DCe pro,nm to catablilb and main«wa implicit 
tncelbiliay for a mambor of maclidea. bwd on tbe bliml auay(ud lacer NIST certification) of 
S!endvd bfem Maeriala. (Aa in NRC Replatory .Guide 4.15) 

ISOTOPE PRODUCTS LABORATORIFS •-No. KeJllaaeStnlt., . 
~ Califonia tl!M 
11 14.1 • 7881 

~~l-~:---4-~ 
QUALITY CO L 

0054 
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9613 
rr ,,uv, I 

WEIGHT DILUTION RECORD 
7 IP I.IV"'\ I 

lsotope:._1°i_C_-_1_f_,__ __ Vendor: ___ I""'·.._P_.L::;_ ___ _ 

Total Received Activity: ,- [ M: (...: Vendor ID: 3!9-22-1 
Wt. Received: e\.,£ g - NISTTraceab~ Cert.# cmrt''"';t·lJ 
Activity in Units/g:__,_0~•3.:;;.;...;..9 _ _,,0'-•""""2""'"0.;..;!.,,,.ACi/ V Reference Oat~ ~-:- [- 9: / 

1-t~ ·~, I , . {()--20 _,()Q 
Activity converted (dpm/g): dpm/g - Receive Date: N [I-. / l f 

c!J 3 r . - ~ -it·'t~ -n,:, . . 
~~~~~i-~=- (Yrs or days) t½ = · f ~--!-~---~------- Receiver's ~me: __ "~ A/ /,t jf_'~ 
PRIMARY DILUTION: Balance wt. check done ( ✓, . ~ 

a: Source activity:_· __ 2;;;...._· O_,f_X_(O_.r_,f,:;;.-C:;::;..;..·..,/_,o/.,_-- a,t"';G ft1t'lif t~ • · < 100yr decay to prep. detel 

b: Wt. of Source transfered: · '-f, ? 3 2-0 fr g 

Diluent used: 0 · I HIJJfY:ott 
• 

c: Total dHuted .f~ ____ _,/,_tf'O __ hf..L _____ r R"w 

d : Activity of dilution (a•b/c): _____ tJ:....-.1-/-'-A=---___ dpm/g 

e: Calculated density of solution: ____ ..:./J~/_,A-.._ ___ g/ml C4M HN~ - 1.1294 ± .0007 glMll 
l 

f : Activity by volume = (d•e): 't '(to pC /m,g 
I • 

Dilution Log Book 10: __ 1"-/_-_2_25 __ -_cJ;_-_f _-_J ___ _ 

Preparation Date: f-z 3- 'I 2- Preparer's Name. VD::(. ~ C&) 

SECONDARY OR WORKING LEVEL DILUTION Bot once wt, check done , 

Log Book ID of source being diluted: 'It - ;,.:a. s- '( .:i.- I 

a: Source activity: ____ 9 __ '}......_f __ O~(?;;....;;;;c.-..;.;_,.fi.m-..L.---- dpm/g • Clf t~•<100yr decay to prep. date) 
F- I 

b: Wt. of Source transfered:, __ ""'/,._.o"""Q~~-1;.,,d..,_ _____ g 

Diluent used: Q, Int /IU; Q ff _ 

C: Total dHU1ecf" weight: ____ 5'_0_ • .;:;;C....;:':1.=--:..I ____ g 

d: Activity of dilU1ion (a•b/c):. _____ .;..,/V~~-~~--- dpm/g 

e: Calculated density of solution: ___ /4-t;,;....LJ.,41~-4°"'f.. ... -"'•---g~/ml. 14M HN~ • 1.1294 ± .0007 gJmU 

~Xb/c,. G c..• m""L'-
f: Activity by volume =,Jd•~ ___ J_c:J..;....;::a<r:;..;•;..;:9"-----------

Dilution Log Book ID:. _ ___;'l;..1,(_-;Jc:ic;;+r-.S-· _-_q:..;::>_=---.....a..1 ____ -

Preparer's Nam~~ f;/ ... fsdv¥S • eJ Preparation Date: I - ~, -1 :2.. 

Reviewed By : --J.~_;;.,;~- ~.-;.. _____ Review Date: ---='«s:../&-8g,.,~/i._'>---

0055 



rn1s 1s A PHOTocoPY OF THE 'c"iR11i 1CA1 
RE.t.' b ~'1-,J, 

WHICH IS BEING MAILED TO YOU UNOER 

~EPARATE COVER. 

~ atinnal ~unau nf ~tandards 

<1Iertif irate 

Standard Reference Material 4288 

Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Solution canposition 

Mass 

Radioactivity concentration 

Reference time 

Measuring instranent 

Randan .uncertainty 

Systematic uncertainty 

Total uncertainty 
(Randcm plus systematic) 

Photm-alitting implrities 

Half life 

Technetium-99 

4288-83 

Liquid in NBS borosilicate-glass 
aqx>ule · 

59.31 µg of TcCVII> as potassian 
per~tate per gram of ~raz­
imately 0.001 molar 1CB Cl) 

-Y.9/() · grams 

3.759 X 104 8;i g-1 

Novanber, 1982 

Liquid-scintillation counter <2> 

- 0.27 percent (3) 

1.35 percent (4) 

1.62 percent 

None observed (5) 

(2.lll z 0.036) x lo5 years (6) 

'!his Standard Reference Material was prepared in the Center for Radiatiai Research, 
Nuclear Radiatiai Division, Radioactivity Group, Daleo. Bqp!s, Group Leader. 

Washington, D.C. 20234 
Novenber, 1982 

George A. Oriana, Qlief 
Office of Standard Reference Materials 

~ on back 

OO~i-8 



- . 9613 ' T~ EIGHT DILUTION RECORD 
--------------------- -

Isotope: -,-~ - ~ C-\ . Vendor: .....;.fJ__;;....,:_l CS=-Q:.___ __ 

8 
.... 11. S~- ,1 . 

Total Received Activity: f • S' £ _ ~ P\ Ve_ndor 10: ,: ?,.. 8 f,. 
L.J ,-. ( O,o~"' "4U) .So~ 

Wt. Received: , •-, I ~ g _ NIST Traceable Y.m Gert. II :':f ;t.88 - 8 ~ - . ~ 
Activity in Units/g: 3, 1 S 9 X IO 6,i 'l 
x- <:oo/~ . .J.,_ • I ,·o I c. £:. '- f~• / ~ 
Activity converted (dpm/g) : '{. 1 V13 ( -to '- iv 4'pffll~ · 

F"' I~ 

Halflife (Yrs or days) t½ • .l.(-(1 t S "'fa; • 
. . 

PRIMARY DILUTION; Balance wt. check done 

a: Source activity: J , 0 I Ca i. Co ! 
~'> 

9j)iii,1Q • _ (If t ~ • < 100yr decay to prep. date) 

b: Wt. of Source transfered: . i../, B<e 9a g AA0128 
Diluent used: __ ____.e:;..i, ..... 11,.-o.:m__.A) ........ tl .... ,..,_o:......aH..__ ___ _ ~11111111 ° it ~i~ 

c: Total dffuted weight: 

d: Activity of dilution (a•b/c): 

e: Calculated density of solution: 

f : Activity by volume = (d•e): 

Dilution Log Book ID: laa .. :: 9J.. - :3 S:;, - I 00 - I 

Preparation Date: '9./tr.{9,~ 

SECONDARY OR WORKING LEVEL DILUTION 
RADIOACTIVE 

Balance wt, check gone , -, -

Log Book 10 of source being diluted: · 1,., \. q ~ - 3 S:; - . I O O - I 

••• ••• 

,I ~~~L a: Source activity: 3, .3S 5 ~ ":1 I ..;: , • lit t~ • < 100yr dacay to pref). datel . t i, 

b: Wt. of Source tran1f1red: __ _.;::;;:J..;..._3=--~-•;....;..\ ____ g 

Diluent uaiiit __ ____,Q......._, ..,I ...;:01~_,N..a..a.,ff~i.-_ a.P...a..tf.__ __ _ 

c: Total dlutill wefoht: ____ -,.:......L,l ,Ji.., .Ji.1!}~1--- Q 

d: Activity of dlutlon (a•b/c): ____ .... v/4if'--...._ ____ dpm/g 

e: Calculated density of solution:_- __ ___.;;~------ g/ml 14M HNO, • t .1294 :t .0001 gJmU 

f : Activity by volume - (d•e): / D 83 pc:/lllLd~M/Mls ru, 

Dilution Log Book ID:_b..Ll&...,L __ ,.._..:2.._-_.3....,,5..__3_-....;/;._0_o_-__._a.,_~ 

Preparer's Name: ~0 • _,.­

Reviewed By : ~I (.O&,. · , 
i 

Preparation Date: l,/(,/f3 

Review Date: ~/ /6('/3 
006} 



96 I 3~LtS ? 
s--"""NDARY/WORKING LEVEL 

}1f'f UV_(~ 

STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: Tc.-9~ 
Parent Barcode Number 

Vendor or Certificate 1.0. # of Parent Standard: 

Diluted Source Logbook 1.0. #: 1J .. ?.?2 - { 0() - I 
Balance Verification?: 

Diluent Used: o . I H Nl-1-t,.aJ..f 

Dilution 

•Diluent: D · ( H Af f½to l-f 
•Density of diluent (g/ml): g/ml 

a: Parent Specific Activity: 

. lJt,i ,,_,,_,.,, 

pCi/g oG· /mL r 7 
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: ~r pCi/g 

pCi/ml 

Dilution Logbook 1.0. I: 

Prepared By: ¥ (i)~ 
Reviewed By: ~-Z.,.. Review Date: / 1 /t ]/1Y' 

Preparation Date: 

'If the diluent remains unchanged from the diluent us•d for the dilution source, then• weight dilution of• volume unit source 

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

006~ 



Lockheed Analytical Laboratory· 
I 

Sample Preparation Worksheet for Total Uranium (KPA) Analysis 

Date Prep Started : L/ji'{/ctS-- Matrix : _W_a_te_r ____ _ 
Workgro.up Number: U TOTAL KPA LAL-0168 21504 Prep Due Date : 26-Apr-95 

cL;~NT ........ L.~L .. ) QC <: ~~~~r :~~~~*~: q?~=tI~::;:::•:t})/111ri1:{111:::r:1:,_• 1111111~~1\:i 
L4184-9 21504DUPI \' If PUPI lO l: I RE'R: ~.,...,... · DUP 04/10/95 
Lab Ctrl Sample 21504LCS1 2/ LCSI I 10:1 Lt'...S: ,n~~ LCS 04/10/95 
Method Blank 21504MBBI . ).J : MBBI 

L4184-9 21504MSI 
B0F883 L4184-9 

COMMENTS: 

Amount of CCV 
CCV Aclivit 

CCV ID# 

A } MSSI 

8 

i 11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 

22 
23 
24 

Balance Number : ______ ( ) 

( ) 

' S:1mplc Prep Analyst : ~ 51a~ 
. , 

lO 
,o 

l: I MB 04/10/95 
I : I MS 04/10/95 

I: I {);I. {1-: ._ - " : 10 _, -~--~- ... /_ Bechtel Hanford. Inc. • 03/30/95 

LCSAdivi . 

LCS ID# •·· 

;.i • : . fl _. - - - II I 1. .... L J.-+-, _, 
J.,,. .. ~J .. 4 .. ,n -• o · 

Tracer, LCS, & MS added by: :C ~t ~ 
Witnessed by : ~ 

Checked by : ~ ~< tJ/~ £f't ..,-



96 I 3~Lf ,. 
RADIATIO TS CHECK REPORT 

... I w_o_r_k_g_r_o_u_P __ N_umb __ e_r_: __ u_T_o_T_AL __ KP_A_LAL __ -_0_1_6_s __ 2_1_s_o_4 ________ ....._ ___ ____;,J· I 

2150400P1 Uraniun 0 0 0 

21504MBB1 Uraniun 0 0 0 

21504MS1 Uraniun 10.6376 0.916016 0 

L4184·9 Uraniun 0 0 0 
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_9613Y
1
l5 .• 1~8~3~: ~- -~~------- - _ _ ~A- . · I - -------- --- - ----!i.;::a -~------/~ .__ ........... ;_ .• ,.~.,.,_. _J . . 

. --~--
CERTIFICATE OF ANALYSIS 

Cata101 Number: PLU2-2X 
Element and Matrix: UIHNO/!i,iO 
Starting Material: . Uranium Oxide 
Starting Material Lot Number: 12921A 

Lot No. 4-27U 

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

Element 
Pb 
Cu 
Ag 

Traceability Documentation For Solution Standard: 

1. Classical \\et Assay: 1,005 ppm. 

?EM 

J.S 
5-10 
J.7 

Gravimetry: Evaporate to dryness, i&nite and weip u U
3
O

1
• 

-
2. Instrumentation Analysis By Inductively Coupled Plasma Spectrometer[ICP]: 998 ppm 

via NIST SRM 3164. 

3. BaJanca uc ca1ibr...a with NIST weipt sets NJ. 192589 and 192550, accordiil1 to 
NIST c:il J 54714.1 _ . 

.:. . -

SPEX P'llffla sollllian --- n guallll11Nd stable and accurall ID a o.n of IIDllld cocaaltl~ for one~ from 
date al lhipment. T'tlil wlue ii .. IUffl of cunulative en'Of'I Ill B Cialld will llW\,1f C• ~ pipllli,g and diluting ID 
final YOUN. For 1t11N 101u11an1 we .UN ,.. purity acidl. 18 megat.m daubll dliollad -- and lrtple rinNd botllN. Al 
gta,...,. UNd ii elm A. 

AUG 9~ . 
Oet8: ___ _ 

S,__, N"'- NC 3880 .. ARK A""'- . ECISON. N .J . 08820 SIDII-S49-7.14' FAX: 9CIM503-9847 .._,.. I wwgon~. I . ,- "'-

007~ 
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·tp.ttr of §tnnhllrbs &: U:ecqnology 

C!1rrtif irnlP 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, optical emission 
(plasma) spectrometry, spectrophotometry, or any other analytical technique dw requires aqueous standard solutions 
for calibrating instruments. SRM,3164 is a single element solution prepared gravimeuically to con~ 10 mg/ml 
of uranium with a nitric acid concentration (VN) of 10 percem. The c:atified value is based on a gravimetric 
procedure, i.e., weight per volume composition of the high-purity uranium oxide dissolved in NIST bigh~purity · 
reagents. The unceruinty listed is based on gravimetric and volWDdric uncertainties of the preparation and the · 
effea of solvent transpiration through the container walls for oae year after the bottle is removed from the plastic 
sleeve. 

Metal 

u 

Procedures for Use 

Concentration 
(mg/mL) 

10.00 ± 0.03 

Soun:e 
Purity, s 

NBL-CRM 129 (99.968S) 
(formerly SRM 950b) 

Acid Cone. (V N) 
Approximale 

HN~. lOS 

Stability: This cenification is valid for one year from the dale of sbipmem from NIST provided the solutions are 
kept tightly capped and stored under normal laboratory cooditiom. NIST will monitor tbe stability of rq,resenwive 
solutions from this SRM lot md if chanaes occur tlw invalidate this cenification, NIST will notify purchasers. 

Prepandoa of Worldaa Staadlrd Soladom: All solutiom sbou1d be broqbt to 22 ± I •c and all aJass or 
plastic surfaces comina imo caallCt with the standanl mull bave bem pmiaua1y cleaned. A wortiq swmrd 
solution CID be prepared flam die SRM 10luaon by serial clilutiaD. Dilutiam lbould be made widl catified 
volummic class A ftasb aad 5 ar 10 mL elm A pipca. All 'VOl1111111ric UIDlfen of IOlwiom lbould be performed 
usiq a proven wlyticll ledmiqae. Each dilution sbould be addifted willl • appropriale hip-purity acid IDd 
diluted to cab,.._. volume 111iD1 bip-pumy warer. 1bc mbillly of me wvmq ltaDdard l0lutioo will depend oa 
the final add II m •"'·~ dwebe, can sbould be exerc:iad to cmure dlll tbe flllll acid coacemradoD of the 
dilutiondalllfJ approsim- t\11 of tbe SRM. To achieve the mibat accuncy, die malyst sbould prepare daily 
workin& _... _ from 100 ,almL .dilutions of the ori&inal SRM solUDOD. 

SRM 3164 w prepared by T.A.· ~er of the NIST lnorpnic Analytical Raun:b Division. Inductively coupled 
pluma emiuioa 1peettomeuic lllllyles were made by T.A. Butler and W. Wood. 

Tbc technical IDd support apecu involved in tbe prq,andoa. cenificmall. and iss111rx:e of this SRM were 
coonfuwed through tbe Standard Reference Mlleriall Proanm by J.S. ICIDI. 

Gailhenburg, MD 20899 
Odober ,. 1993 

'Jbomu E. Gilb, Acting Chief 
. Standanl Reference Maaeriall Proaram 
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