
96134~6.~ 1650 
Lockheed Environmental :Systems & Technologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 

. -· ·----- -·--------------- - - -

OU.J435!J 

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 ___,J_, 
LOCKHEED MA RTINX .:· 

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.: 
WHC Document File No.: 
SDG No.: 

August 17, 1995 

L4903 
0400000-8 
895-069 
0713596 
246 
LK4903 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 13 July 1995. 

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples were 
not received in time to meet the analytical holding time requirements. Method 180.1 Turbidity 
and Method 300.0 Nitrate, Nitrite and Ortho Phosphate were received out of holding time. 

The case narratives inciuded 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-i n 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. : L4903 
Quotation No.: O400000-B 

SAF: B95-069 
Document File No.: 0713596 
WHC Document File No.: 246 

. SDG No.: Ll(4903 

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 cert ify 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. 11 

cc: Client Services 
Document Control 

Kathleen M . Hall 
Client Services Representative 
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Lockheed Analytical Services Log-in No.: L4903 
Quotation N.o.: O400000-B 

SAF: 895-069 
Document File No.: 0713596 
WHC Document File No.: 246 

· SDG No.: LK4903 

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 blanl<.s, 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 LK4903 and analyzed in batch 71 3 bh for selected 
analytes as requested on the chain of custody. Quality control analysis was 
performed on the following ,sample: 

Client ID LAL# Method 

BOG864 L4903-4 DUP, MS 180.1 Turbidity 

BOG864 L4903-3 DUP, MS 300.0 Chloride, Fluoride, Nitrate-Nitrogen, 
Nitrite-Nitrogen, Orthophosphate and Sulfate 

Holding Time Requirements 
All samples were analyzed within the method-specific holding times with the exception 
of Method 180.1 Turbidity; Method 300.0 Nitrate-Nitrogen, Nitrite-Nitrogen and 
Orthophosphate which were received outside of holding time. All associated samples 
are flagged with an "H". · 

Method Blanks 
• The concentration levels of all the requested analytes in the method blank were below 

the reporting detection limits. 

Internal Quality .Control 
• All Internal Quality Control were within acceptance limits. 

Kay Mccann 
Prepared By 

July 20, 1995 
Date 

OOG 



9613~~6,p 1653 

Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

Log-in No.: L4903 
Quotation No.: O400000-B 

SAF: 895-069 
Document File No.: 0713596 
WHC Document File No.: 246 

. SDG No.: !-K4.903 

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 calib(ation 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 in good condition on July 13, 1995 and logged in as 
L4903. 

• The samples were prepared as LAS Batch 713BHT and analyzed for selected analytes 
as requested on the chain of custody. Sample BOG864 (L4903-2) was used for matrix 
spike and duplicate, and serial dilution. All data flags due to the performance of the 
above-mentioned QC are associated with every sample digested with this batch. 

Holding Time Requirements 

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

Internal Quality Control 

All internal quality control were within acceptance limits. 

Hongsheng LI 7 /25/95 

Prepared By Date 
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Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

Log-in No.: L4903 
Quotation No.: 0400000-8 

SAF: 895-069 
Document File No.: 0713596 
WHC Document File No~: 246 

SDG No.: LK4903 

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 in good condition on July 13, 1995 and logged in as 
L4903. 

• The samples were prepared as LAS Batch 713BHD and analyzed for selected analytes 
as requested on the chain of custody. Sample BOG865 (L4903-12) was used for 
matrix spike and duplicate, and serial dilution. All data flags due to the performance 
of the above-mentioned QC are associated with every sample digested with this batch. 

Holding Time Requirements 

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

Internal Quality Control 

All internal quality control were within acceptance limits with the following exceptions: 

• For calcium, the Percent Difference of the serial dilution is outside the 1 0% control 
limit. This may be due to physical interferences. All calcium results are flagged 
with an "E". 

Hongsheng LI 7 /25/95 

Prepared By Date 
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· 9613~46~1655 
Lockheed Analytical Services · · · 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No.: .L4903 
Quotation No.: 0400000~8. 

SAF: 895-069 
Document File No:: 0713596 
WHC Document File No.: 246 

SDG No.: LK4903 

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 times were met. 

Chemical Recoveries and MDAs can be found on the preparation sheets and calculation 
sheets, respectively, on the attached raw data for each method. 

Alpha Spectrometer 1 

Analytical Method Uranium Isotopic 

The uranium isotopic analysis was performed using standard operating procedure 
(SOP), LAL-91-SOP-0108. The samples were analyzed in workgroup 25334 . . No 
problems were encountered during analysis. All QC criteria were met, and no re
analyses were performed. 

Gamma Spectrometry 

Analytical Method Gamma Spectrum Analysis 

The gamma spectrum analysis was performed using SOP, LAL-91 ~SOP-0063. The 
samples were analyzed in workgroup 25331. No problems were encountered during 
analysis. All QC criteria were met, and no re-analyses were performed . 

Gas Proportional Counter 

Analytical Method Gross Alpha Beta 

The gross alpha beta analysis was performed using SOP, LAL-91-SOP-0060. The 
· samples were analyzed .in workgroup 25332. No problems were encountered during 

analysis. All QC criteria were met, and no re-analyses were performed. 

Analytical Method Strontium-90 

-
The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196. The samples 
were analyzed in workgroup 25333. No problems were encountered during analysis. 
All QC criteria were met, and no re-analyses were performed. 

0('9 



Lockheed Analytical 
6. 1'3~~61' 1656 erv,ces 

Liquid Scintillation Counter 

Analytical Method Carbon-14 

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

Log-in No.: .L4903 
Quotation No.: 0400000~8 . 

SAF: 895-069 
Document File No.: 0713596 
WHC Document File No.: 246 

SDG No.: LK4903 

The carbon~14 analysis was performed using SOP, LAL-91-SOP-0209. The samples 
were analyzed in workgroup 25323. No problems were encountered during analysis 
and all QC criteria were met, with the following exception: Sample BOG864 (L4903-
11) had an activity of above 200 pCi/L. This was a direct ·spike C-14 screen. The 
workgroup was re-prepared and re-analyzed twice; however, the first workgroup 
(25323) contained the best results and is therefore reported. 

Analytical Method Tritium 

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were 
analyzed in workgroup 25330. No problems were encountered during analysis. All QC 
criteria were met, and no r~-analyses were performed. 

Yvonne M. Jacoby 
Prepared By 

August 17, 1995 
Date 
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9613~~6,~ 1657 
Lockheed Analytical Services 

DATA QUALIFIERS FOR INORGANIC ANALYSES 
[Revised 08/28/92] 

-
For Use on the Analytical Data Reporting Forms 

For CLP Analyses Onl,y - Reported valu~ 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-
associated blank whose concentration was greater than the reporting detection limit 
(RDL). 

Presen~e 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 Analyses Only - Duplicate injection precision criterion was not met. 

Matrix spike recovery exceeded acceptance limits . 

Reported value was 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 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. 

For Use on the QC Data Reporting Forms 

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. 
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9613~46~1658 
Lockheed Analytical Services 

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES 
{Revised 08/28/92] 

-
For Use on the Analytical Data Reporting Forms 

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 ofhigh 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. 

For Use on the QC Data Reporting Forms 

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

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

-

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

1 Used as foot note designations on the QC summary form. 
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9613~46,~ l 659 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUST.ODY REPORT ( lnOl) 

Jul 13 1995, 04:23 pm 

Login _Number: L4903 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD B~chtel Hanford Project 

_______________________________ __;_,_ _____ _ 
L4903-1 BOG864 
TEMP 4 
Location: RFG01-43G 
Water 1 s SCR~ENING 

L4903-2 B0G864 
TEMP 4 
Location: RFG02-23A 
Water 1 s 6010 ICP METALS 

L4903-3 BOG864 
TEMP 4 
Location: RFG02-23A 
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 

L4903-4 BOG864 
TEMP 4 
Location: RFG02-23A 
Water 1 s 180.1 TURBIDITY 

L4903-5 BOGS.64 
TEMP 4 
Location: 157 
Water 1 s GAMMA SPEC LAL-0063 
Water 1 s GR ALP/BETA LAL-0060 
Water 1 
Water 1 

L4903-6 
TEMP 4 
Location: 157 

L4903-7 
TEMP 4 
Location: 157 

L4903-8 . > 
TEMP 4 ., 
Location: 157 

s SR-90 LAL-0196 
s U-ISOTOPIC LAL-0108 

BOG864 

BOG864 

BOG864 

-

1.1~~~~?.--. 1;3-~;ro.L-95 

Hold:07-JAN-96 

·.· ,,J 1i iltJ.L-::~5 i ::i ~J111'..,-. ~-5 

Hold:07-JAN-96 

:1'.I :+.g.1JL."".'. ~ s: :1:17.JUL-95 

Hold:08-AUG-95 
Hold:08-AUG-95 
Hold:13-JUL-95 
Hold:13-JUL-95 
Hold:13-JUL-95 
Hold:08-AUG-95 

....... -. 1ii JUL-95 ·13-JUL-95 

Hold:13-JUL-95 

,i :} p:;rur,_.;.;95: · fj~JUL~95 

Hold:07-JAN-96 
Hold:07~JAN-96 
Hold:07-JAN-96 
Hold:07-JAN-96 

:: . rr~JUL.-9.s . 13 .-J.U.t~ 9 s 

Page 1 

17-AUG-95 

17-AUG-95 

17-AUG-95 

17-AUG-95 

17=AUG-95 

17-AUG-95 

17-AUG-95 

17-AUG-95 
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- ------- - - - - - - -----:--- - - -----,-------

9613446 .. 1~60 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Jul 13 1995, 04:23 . pm 

Login Number: L4903 
Account : 596 Bechtel Hanford, Inc. * Richland, WA 
Project : BECHTEL-HANFORD Bechtel Hanford Project 

-~,~. ,, ...... , ,,1w1at&irlfiii'll la~all!T • I 

L4903-9 
TEMP 4 
Location: 157 

L4903-10 
TEMP 4 
Location: 157 

L4903-11 
TEMP 4 
Location: 157 
Water 1 
Water 1 

L4903-12 
TEMP 4 

s 
s 

BOG864 11-JUL-95 13-JUL-95 

BOG86,4 11-JUL-95 13-JUL-95 

BOG864 11-JUL-95 l .3-JUL-95 

C-14 LAL-0209 Hold:07-JAN-96 
TRITIUM(H3) LAL-0066 Hold:07-JAN-96 

BOG865 11-JUL-95 13-JUL-95 

Location: RFG02-23A 
Filt H20 15 s 

L4903-13 
Location: 
Water 1 s 
Water 1 s 
Water 1 s 

6010 ICP METALS 

REPORT TYPE 

EDD - DISK DEL. 
INORG TYPE 4A RPT 
RAD RPT TYPE 4F 

Hold:07-JAN-96 

13-JUL-95 

Page 2 

Signature: 

Date: 

13-JUL-95 

17-AUG-95 

17-AUG-95 

17-AUG-95 

17-AUG-95 

17-AUG-95 
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Page __ I _ cf __ I _ 

Bechtel HanfQrd, Inc • l . 49o~ CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 
Data Turnaround 

0 Prior;ty 
Collector - - Company Contact Telephone 

I(.:, D u.e___ R. E. Peterson (509) 372-9638 • Normal 

Project Designation Sampling Location SAP No. 
100-KR-4 Groundwater Sampling - Round l! IOOK 095-069 

lee Chest No. Pield Logbook No. 

Fz f~ L - I olf-7 
Method of Shipment 

C,mL- ~'fl./ Federal Express 

Shipped To Offsite Property No. 
W'15-0 -O'J.0C/ -L/0 

Bill of Lading/Air Bill No. 
Lockheed ;icro c.1~3q 35'1 
Possible Sample Hazards/Remarks Preservation 

UNO, Cool 4°C Cool 4°C UNO, Cool 4°C Cool 4°C UNO, 

Type of Container 
1-..D 

G G P/G P/G G PIG G 0,-., 
-

No. of Container(s) LJ,-fi. 
I I I 6 1 1 1 -£ 

Special Handling and/or Storage 
Volume a"'> -

Maintain samples between 2°C and 6°c.· 500mL 500mL 250mL IL IL 20mL 500mL • 
ICP AniODI (IC) • Tur_bidity Orou Alpha, Tntium, Activity ICP a'-, 
Metals -

P, Cl, SO, , Orou Beta, C-14 Scan Metals - -a--, 
SAMPLE ANALYSIS 

NO,, NO,, U-234/235 -TAL PO, /238, Sr-90, TAL 
(Un filter- Gamma Spec (Filtered) 
ed) 

Sample No. Matrix• Date Sampled Tame Sampled 

IIOG 864 ' w 7/rrlr< <9o/'iv y X .X X ~ ~ 
UUG J>I~ w 7/11.lt~ 01'10 X 

.. 

CHAIN OF POSSESSION Sign/Print Names 
SPECIAL INSTRUCTIONS Matrix• 

s • Soil 

~uishedBy ,/4:-~~ Datc/Time 
zrir~ b~ 

Datc/Time /t/tJd Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA SE• Scdimail 
·SO• Solid . /- 7-////45-/fCc:1cJ ,, 13.~JJ..-/-l,r..; ,-11-fi- 180. I is being requested for information only. The ERC Contractor acknowledges that . SL • Slud&• ,;,.....,,-~r-

R-•:..<-:>.,, ...... _., B~ ~atcrnme 09tl0 1R.ccc1ved By Datc/Time the 48-hour holding time will not be met. W - Water 

~ -'~/4 'p,_w/,.-1-1,,,.,' 7-l2-9s/ 
0 .- Oil 
A - Air 

The Activity Scan is for all sample numbers listed on this chain of custody. l>S • Drum Solids 
}{elinquishea By Dale/lime Received By Datc/Time DL • Drum Liquids 

/ _ T - Tusue · 
WI• Wipe 

1¥linquished By Datc/Time Received By Datc/Time L . • Liquid 
V • Vqetalion 

. \ X • Other 

r--,::..LABORATORY Received By ~ Title I Datc/Time 

JJ SECTION ~r s ,_.__ft l_ ( ....... c., /.,,J, , .. \ 7,, J '1~- c, r J<.) 
v ~INAL SAMPLE Disposal Method Disposed Oy Datc/Time 

r--ciJISPOSff~ . . 

~ ' · i-- .. ,_.. 
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9613~46~1662 WHc-sow~93-oooJ · -· 

Revision 4 

SAMPLE CHECK-IN LIST 

Date/Time Received: ]-( 3·95' SOG#: t.14 I 

Work Order Number: ht.A SAF f: 89S"-o69 
Shipping Container ID: .5Ml-f;'1~ Chain of Custody I /1/f"t: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Custody Seals on shipping co_ntainer intact? Yes D<l. 
Custody Seals dated and signed? Yes - ~ 

Sample temperature l('C; 

Vermiculite/packing materials is Wet [ ] 

Each sample is 1n a plastic bag? Yes (,\] 

Sample holding times exceeded? Yes [~.] 

Samples have: 
hazard labels --tape 

-_x_-custody seals --appropriate sample labels 

Samples are: 
_x_1n good condition 

broken . 
leaking 

--have air bubbles 

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

Yes[X] No[ _] 

Notes: 

No 

No 

Dry 

No 

No 

[ ] 
-

[ ] 

E(] 

[ ] 

[ ] 

--------------------------'--

33 
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9613~~6 .. 1663 
LOCKHEED MAR.TIN 

Sample Login 
Login Review Checklist 

Lot Number L f..1 '10 3 

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 II?iniroum. 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 YES NO NIA Comment 

1. Are all sample ID' s correct? ~ 

2. Are all samples present? ~ 

3. Are all matrices indicated correctly? ....k 

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

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

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

LOGIN CHAIN OF CUSTODY YES NO NIA Comment 

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 

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

YES NO NIA Comment 

pnmary rev iew signature date secondary review signature date 

Olf 



Lockh~ Analytical Se~ices 
Sample' Receiving Checklist 
Client Name: It\ AP<+,·,., ,.,l... _ < P - J-/a .,lihn\ 
COOLER GONDmON UP<>N RECEIPT 

7~ Temperature of cooler upon receipt: 

temperature of temp. blank upon receipt: 

cultody aeal1 int.act 
cham of custody prcacnt 

blue ice (or equiv.) prcacnt/frozen 

rad survey completed 

SAMPLE CONDmON UPON RECEIPT 

" 

all bottlca labeled 

samples intact 
proper container uled for umple type 
sample volume sufficient for analysis 

proper pres. indicated on the COC 
VOA's contain hea.dspace 

are samples bi--phasic (if 10, indicate 1&mple ID 'S): 

' 

MISCELLANEOUS ITEMS 

samples with short holding time, 

samples to subcontract 

ADDITION AL COMMENTS/DISCREPANCIES 

d ..... 
( \ 

Complc:tcd by / date: / -~ ,1 (J C-..J.. Jr--i , ,'id -
Sent to the client (datc/initial1): 

Job No. 

Yea 

, ,,-
\. 

,r 

~ 

,< 

Yea 

}( 

;,{ 

A 

X. 

_,,.c:· 

Yea 

X 

J · /) . c;, .-
J 

Nole#.: • "' caolM:l rllO appropruto CSR of uy ducropaDCloa UJUDoduW)'.., rcuipl 

1 1/,1 i Cooler ID: ,,l;t~,. J 

No • Commmta/Diacrepenciea 

No • Commmta/Diacrepenciea 

• - -✓ 

- . . A 

No • Com.mcnu/Diacrepanciea 

,.., · , ,.,A..JIK J - 1..<? ; f.f) I .Ju>f,/J. 'IJ,lv 

.,,,., ,.v 'r•,.....r-, _ , 7 

, 

•• Client', lignaturc upon receipt: 

•• • pleuc rovicw tbi• idonmtloa MJd 1W11D ru h.uJmjJ/c to Ibo •ppropriAto CSR (102) J6I-IJ46 

0 
t--

version 2.0 (11/11 /94) 

Page 1 of 

vv f' oc.r Jor~eD llroLJ) :: 
' / 



BOG864 -

BOG865 -

REPORT TYPE _ 

96134~61"~665 
Lockheed Analytical Laboratory 

SAMPLE SUMMARY REPORT (su02) 
Bechtel Hanford, Inc. * Richland, WA 

L4903-l Water 
L4903-2 Water 
L4903-3 Water 
L4903-3 -Water 
L4903-3 Water 
L4903-3 Water 
L4903-3 Water 
L4903-3 Water 
L4903-4 - Water 
L4903-5 Water 
L4903-5 Water 
L4903-5 Water 
L4903-5 Water 
L4903-ll Water 
L4903-ll Water 

L4903-12 Filt H20 

L4903-13 Water 
L4903-13 Water 
L4903-13 Water 

SC_REENING -
6010 ICP META[S "" 
300. 0 CHLORIDE -
300. 0 FLUORIDE-
300.0 NITRATE -

I 300.0 NITRITE -
300. 0 PHOSPHATE -
300. 0 SULFATE-
180 .1 TURBIDITY -1 
GAMMA SPEC LAL-0 
GR ALP/BETA LAL-
SR-90 LAL-0196 -
U-ISOTOPIC LAL-0 
C-14 LAL-0209 -
TRITIUM(H3) LAL- I 
6010 ICP METALS_ 

EDD - DISK DEL-;-
INORG TYPE 4A RP 
RAD RPT TYPE 4F -

02C 



9613~46~1666 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOGB64 ID~te Collected: 11-JUL-95 

!Matrix: Water !Date Received: 13-JUL-95 

!Percent Solids: N/A 

· . .-". LAS.:::;:-,::-:•·· 
samplejlo 

Turbidity NTU 180.1 0.00 N/A H 14-JUL-95 25270 L4903-4 

Chloride mg/L 300.0 32. 0.020 17-JUL-95 25263 L4903-3 

Fluoride mg/L 300.0 0.086 0.10 B 17-JUL-95 25264 L4903-3 

Nitrate-N mg/L 300.0 2.5 0.020 H· 17-JUL-95 25265 L4903-3 

Nitrite-N mg/L 300.0 < 0.002 0.010 HU 17-JUL-95 25266 L4903-3 

Ortho Phosphate mg/L 300.0 0.081 0.10 HB 17-JUL-95 25267 L4903-3 

Sul fate mg/L 300.0 21. 0. 10 17-JUL-95 25268 L4903-3 

022 



Nonmetals Analytical Data 
Technical Review Checklist 

(Analyst) 

····•· ·•-·.:❖ .. •-·· .·-·- : :-• • 

Arial "sf Natne' lPrlnti: . y .... . . . ... 

Completeness Review 
1. Was required method/SOP followed? 

2. 

3. 

4. 

Are !ll raw data available and labeled properly (e.g., 
methods used, units, sample IDs, dilution factors, reruns)? 

Are !ll nonconformities In the raw data noted and/or 
explained? 

Were All the client samples analyzed for all constituents 
and QC as specified on the LAL Bench Sheets 7 

Data Quality Assessment 
5. Were samples properly preserved and analyzed within the 

method-specified holding time? 

6. Are Instrument calibration criteria met? 
-

7. Are initial and continuing calibration verification data 
(bracketing the samples of Interest) within criteria 7 

./ 

/ 

./ 

./ 

I ✓ 

✓ 

✓ 

8. Are bracketing Initial and continuing calibration blank data ✓ 
within criteria? 

9. Are matrix spike .andJor matrix spike duplicate (if required) ✓ 
recovery data within criteria? 

10. Are method blank data within criteria? ✓ 

11. Are duplicate precision data within criteria 7 .,/ 

· 12. Are laboratory control sample data wlthin eriteria7 

- 1- : --?·· " 

~~ tEc.,~~ aJ'T ,_ 

~~ .. , 'is,-,_(r ,=;,.._ ~{-~I ,-J.:ij•r, 

~r. 

13. Has spike verification been performed adequately? V LAL ID(s): 

l-4.~c3-3 
l-../ 

14. Has the status been updated in the 'ACS7 

Notes and comments: 



9613Y~61tl668 

LOCKHEED ANALYTICAL LABORATORY 
CALIBRATION SUMMARY - LOW LEVEL 
DETERMINATION OF CHLORIDE BY METHOD 309.0 (IC) 

LALBATCH: 713-BH 

CALIB. CURVE: QUADRATIC 

STANDARD DATA 

MANUFACTURER: EMS Cl ENCE 

STANDARD ID 

AUTOCAL1 

AUTOCAL2 

AUTOCAL3 

AUTOCAL4 

AUTOCAL5 

AUTOCAL6 

AUTOCAL7 

CALIB. DATE: 7 / 17 /95 

CALIB. TIME: 9:23 

R SQUARED: 0.99994 

LOT NUMBER: 33210335 

CONCENTRATION 

0 ug/L 

20 ug/L 

20 ug/L 

50 ug/L 

100 ug/L 

1000 ug/L 

5000 ug/L 

INITIAL CALIBRATION VERIFICATION STANDARD 

SAMPLE ID TRUE VALUE FOUND 

ICVL 1000 ug/L 

INITIAL CALIBRATION BLANK 

SAMPLE ID 

ICB 

FOUND 

i!--,6 ug/L 

L.I~ 

967 ug/L 

FLAG 

u 

CONTINUING CALIBRATION VERIFICATION STANDARDS 

SAMPLE ID 

CCVL 

CCVL 

-

TRUE VALUE 

1000 ug/L 

1000 ug/L 

CONTINUING CALIBRATION BLANKS 

SAMPLE ID FOUND 

CCB < 10.0 ug/L 

CCB <'tc ~g/L 

'-•1\1Y)'5 

FOUND 

994 ug/L 

945 ug/L 

FLAG 

u 
U. 

RECOVERY 

97 % 

RECOVERY 

99 % 

95 % 

INTERCEPT: -4.960 

LINEAR COEFF.: 1.548E-04 

QUAD.RATIC COEFF.: -3.275E-1 3 · 

RESPONSE 

0 

187332 

120604 

529372 

5558.30 

6578974 

34908736 

·.1 

02[ 



9613~46~1669 

LOCKHEED ANALYTICAL LABORATORY 
CALIBRATION SUMMARY - LOW LEVEL 
DETERMINATION OF NITRITE-N BY METHOD 30Q.O (IC) 

LALBATCH : 713-BH 

CALIB. DATE: 7/17/95 

CALIB. TIME : 9 :23 

CALIB. CURVE: QUADRATIC R SQUARED: 0.99999 

STANDARD DATA 

MANUFACTURER: BAKER LOT NUMBER: D 1 0718 

STANDARD ID CONCENTRATION 

AUTOCAL1 0 ug/L 

AUTOCAL2 6 ug/L 

AUTOCAL3 6 ug/L 

AUTOCAL4 15 ug/L 

AUTOCAL5 30 ug/L 

AUTOCAL6 300 ug/L 

AUTOCAL7 1500 ug/L 

INITIAL CALIBRATION VERIFICATION ST ANDA RD 

SAMPLE ID TRUE VALUE FOUND 

ICVL 300 ug/L 294 ug/L 

INITIAL CALIBRATION BLANK 

SAMPLE ID FOUND FLAG 

ICB <2.0 ug/L u 

CONTINUING CALIBRATION VERIFICATION STANDARDS 

SAMPLE ID TRUE VALUE FOUND 

CCVL 300 ug/L 293 ug/L 

CCVL 300 ug/L 296 ug/L 

CONTINUING CA LIBRA TlON BLANKS 

SAMPLE ID FOUND 

CCB y.... (2.o ~ug/L . .-,1.,~ 
CCB "' <.t.o ~ug/L 

FLAG 

u 
u 

RECOVERY 

98 % 

RECOVERY 

98 % 

99 % 

INTERCEPT: 0 .279 

LINEAR COEFF.: 6 .82.lE-05 

QUADRATIC COEFF.: -2.093E-13 · 

RESPONSE 

0 

126426 

76104 

204092 

406704 

4457504 

23710788 

027 



LOCKHEED ANALYTICAL LABORATORY 
CALIBRATION SUMMARY - LOW LEVEL 
DETERMINATION OF NITRATE-N BY METHOD 3QO.O (IC) 

LAL BATCH: 713-BH 

CALIB. CURVE: QUAD RA TIC 

ST ANDA RD DAT A 

MANUFACTURER: FISHER 

STANDARD ID 

AUTOCAL1 

AUTOCAL2 

AUTOCAL3 

AUTOCAL4 

AUTOCAL5 

AUTOCAL6 

AUTOCAL7 

CALIB. DA TE: 7 /1 7 /95 

CALIB. TIME : 9:23 

R SQUARED: 0.99999 

LOT NUMBER: 916724 

CONCENTRATION 

0 ug/L 

5 ug/L 

5 ug/L 

12.5 ug/L 

25 ug/L 

250 ug/L 

1250 ug/L 

INITIAL CALIBRATION VERIFICATION STANDARD 

SAMPLE ID TRUE VALUE FOUND 

ICVL 250 ug/L 245 ug/L 

INITIAL CALIBRATION BLANK 

SAMPLE ID FOUND FLAG 

ICB < 3.0 ug/L u 

CONTINUING CALIBRATION VERIFICATION STANDARDS 

SAMPLE ID 

CCVL 

CCVL 

TRUE VALUE 

250 ug/L 

250 ug/L 

CONTINUING CALIBflATION BLANKS 

SAMPLE ID FOUND 

CCB - < 3.0 ug/L 

CCB <3.0 ug/L 

FOUND 

246 ug/L 

247 ug/L 

FLAG 

u 
u 

RECOVERY 

98 % 

RECOVERY 

98 % 

99 % 

INTERCEPT: 0.391 

LINEAR COEFF. : 6.347E-05 

QUADRATICCOEFF.: -1.500E-13 · 

RESPONSE 

0 

105264 

64936 

200190 

344636 

3973384 

20702312 

02r 



9613~~6 .. 1671 

LOCKHEED ANALYTICAL LABORATORY 
CALIBRATION SUMMARY - LOW LEVEL 
DETERMINATION OF SULFATE BY METHOD 300.0 (IC) 

LAL BATCH: 713-BH 

CALIB. DA TE: 7 / 1 7 /95 

CALIB. TIME: 9:23 

CALIB . CURVE: QUADRATIC R SQUARED: 0.99999 

STANDARD DAT A 

MANUFACTURER: FISHER LOT NUMBER: 942865 

STANDARD ID CONCENTRATION 

AUTOCAL1 0 ug/L 

AUTOCAL2 40 ug/L 

AUTOCAL3 40 ug/L 

AUTOCAL4 100 ug/L 

AUTOCAL5 200 ug/L 

AUTOCAL6 2000 ug/L 

AUTOCAL7 10000 ug/L 

INITIAL CALIBRATION VERIFICATION STANDARD 

SAMPLE ID TRUE VALUE FOUND 

ICVL 1000 ug/L 985 ug/L 

INITIAL CALIBRATION BLANK 

SAMPLE ID FOUND FLAG 

ICB < 30.0 ug/L u 

CONTINUING CALIBRATION VERIFICATION STANDARDS 

SAMPLE ID TRUE VALUE FOUND 

CCVL 2000 ug/l 2092 ug/L 

CCVL 2000 ug/L 

CONTINUING CALIBRATION BLANKS 

SAMPLE ID 

CCB 

CCB 

FOUND 

- <30.0 ug/L 

Q.a~g/L I"-.,, •lt'tS 

2017 ug/L 

FLAG 

u 
u 

RECOVERY 

99 % 

RECOVERY 

105 % 

101 % 

INTERCEPT: 2.212 

LINEAR COEFF.: 2.0~9E-.04 

QUAQRATIC COEFF.: -1.999E-13 · 

RESPONSE 

0 

273972 

202036 

466014 

8418.96 

9806530 

51095758 

02f 



96134~61tl67Z 

LOCKHEED ANALYTICAL LABORATORY 
CALIBRATION SUMMARY - HIGH LEVEL 
DETERMINATION OF CHLORIDE BY METHOD 300_.0 (IC) 

LAL BATCH: 713-BH 

CALIB. CURVE : CUADRA TIC 

STANDARD DATA 

MANUFACTURER: EMS Cl ENCE. 

STANDARD ID 

AUTOCAL1 

AUTOCAL2 

AUTOCAL3 

AUTOCAL4 

AUTOCAL5 

CALIB. DATE: 7/ 17/95 

CALIB . TIME: 9:23 

R SQUARED: 0 .99954 

LOT NUMBER: 3321 0335 

CONCENTRATION 

5 mg/L 

10 mg/L 

25 mg/L 

75 mg/L 

150 mg/L 

INITIAL CALIBRATION VERIFICATION STANDARD 

SAMPLE ID TRUE VALUE FOUND RECOVERY 

ICVH 50 mg/L 50.83 mg/L 102 % 

INITIAL CALIBRATION BLANK (See low-level calibration summary sheet) 

CONTINUING CALIBRATION VERIFICATION STANDARDS 

SAMPLE ID TRUE VALUE FOUND 

CCVH 

CCVH 
50 mg/L 

50 mg/L 

50.70 mg/L 

50.96 mg/L 

RECOVERY 

101 % 

102 % 

CONTINUING CALIBRATION BLANKS (See low-level calibration summary sheet) 

INTERCEPT: 2.012 

LINEAR COEFF.: 1.124E-07 

QUADRATIC COEFF.: -7.564E-18 

RESPONSE 

36132931 

75759594 

187458097 

688410714 

1458979400 

03C 



9613~'1611 1673 

LOCKHEED ANALYTICAL LABORATORY 
CALIBRATION SUMMARY - HIGH LEVEL 
DETERMINATION OF NITRITE-N BY METHOD 300.0 (IC) 

LALBATCH: 713-BH 

CALIB. CURVE: QUADRATIC 

STANDARD DATA 

MANUFACTURER: BAKER 

STANDARD ID 

AUTOCAL1 

AUTOCAL2 

AUTOCAL3 

AUTOCAL4 

AUTOCAL5 

CALIB. DA TE: 7 /17 /95 

CALIB. TIME: 9:23 

R SQUARED: 0 .99962 

LOT NUMBER: D10718 

CONCENTRATION 

1.5 mg/L 

3 mg/L 

7.5 mg/L 

22 .5 mg/L 

45 mg/L 

INITIAL CALIBRATION VERIFICATION STANDARD 

SAMPLE ID TRUE VALUE FOUND RECOVERY 

ICVH 15 mg/L 15.31 mg/L 102 % 

INITIAL CALIBRATION BLANK (See low-level calibration summary sheet) 

CONTINUING CALIBRATION VERIFICATION STANDARDS 

SAMPLE ID TRUE VALUE FOUND 

CCVH 

CCVH 

15 mg/L 

15 mg/L 

15.55 mg/L 

15.40 mg/L 

RECOVERY 

104 % 

103 % 

CONTINUING CALIBRATION BLANKS (See low-level calibration summary sheet) 

INTERCEPT: 0 .443 

LINEAR COEFF.: 5.36i E-08 

QUADRATIC .COEFF.: -4 .318E-19 . 

RESPONSE 

24034137 

51196780 

120572455 

417112098 

835986174 

031 



LOCKHEED ANALYTICAL LABORATORY 
CALIBRATION SUMMARY - HIGH LEVEL 
DETERMINATION OF NITRATE-N BY METHOD 300.0 (IC) 

LALBATCH: 713-BH 

CALIB. CURVE: QUADRATIC 

STANDARD DATA 

MANUFACTURER: FISHER 

STANDARD ID 

AUTOCAL1 

AUTOCAL2 

AUTOCAL3 

AUTOCAL4 

AUTOCAL5 

CALIB. DATE: 7/17/95 

CALIB. TIME : 9:23 

R SQUARED: 0.99954 

LOT NUMBER: 916724 

CONCENTRATION 

1.25 mg/L 

2.5 mg/L 

6.25 mg/L 

18.75 mg/L 

37 .5 mg/L 

INITIAL CALIBRATION VERIFICATION STANDARD 

SAMPLE ID TRUE VALUE FOUND RECOVERY 

ICVH 12.5 mg/L 12.52 mg/L 100 % 

INITIAL CALIBRATION BLANK (See low-level calibration summary sheetl 

CONTINUING CALIBRATION VERIFICATION STANDARDS 

SAMPLE ID 

CCVH 

CCVH 

TRUE VALUE 

12.5 mg/L 

12.5 mg/L 

FOUND 

12.71 mg/L 

12.52 mg/L 

RECOVERY 

102 % 

100 % 

CONTINUING CALIBRATION BLANKS (See low-level calibration summary sheetl 

INTERCEPT: 0 .402 

LINEAR COEFF.: 5.321E-08 

QUADRATIC COEFF.: -9.497E-18 

RESPONSE 

20257792 

43071456 

101271878 

373225638 

815326272 

03~ 



LOCKHEED ANALYTICAL LABORATORY 
CALIBRATION SUMMARY - HIGH LEVEL 
DETERMINATION OF SULFATE BY METHOD 300:0 (IC) 

LAL BATCH: 713-BH 

CALIB. CURVE: QUADRATIC 

STANDARD DATA 

MANUFACTURER: FISHER 

STANDARD ID 

AUTOCAL1 

AUTOCAL2 

AUTOCAL3 

AUTOCAL4 

AUTOCAL5 

CALIB. DATE: 7/ 17/95 

CALIB. TIME : 9:23 

R SQUARED: 0 .99959 

LOT NUMBER: 942865 

CONCENTRATION 

10 mg/L 

20 mg/L 

50 mg/L 

150 mg/L 

300 mg/L 

INITIAL CALIBRATION VERIFICATION STANDARD 

SAMPLE ID TRUE VALUE FOUND RECOVERY 

ICVH 50 mg/L 50.02 mg/L 100 % 

INITIAL CALIBRATION BLANK (See low-,evel calibration summary sheet) 

CONTINUING CALIBRATION VERIFICATION STANDARDS 

SAMPLE ID 

CCVH 

CCVH 

TRUE VALUE 

100 mg/L 

100 mg/L 

FOUND 

102.58 mg/L 

101.81 mg/L 

RECOVERY 

103 % 

102 % 

CONTINUING CALIBRATION BLANKS (See low-,evel calibration summary sheet) 

INTERCEPT: 3 .292 

LINEAR COEFF.: 1.698E-07 

QUAQRATIC _COEFF.: -1.108E-17 

RESPONSE 

50600034 

105738536 

254546738 

928638546 

2008_736694 

032 



9613Y~61"1676 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
LABORATORY CONTROL SAMPLE (LCS) - LOW CONCENTRATIONS 

LAL BATCH : 713-BH 

LA BORA TORY CONTROL SAMPLE (LCS) 

LCS ID ANALYTE TRUE FOUND 

LCSL CHLORIDE 1000 ug/L 964 ug/L 

LCSL NITRITE-N 300 ug/L 303 ug/L 

LCSL NITRATE-N 250 ug/L 244 ug/L 

LCSL SULFATE 1000 _ug/L 984 ug/L 

LABO RA TORY CONTROL SAMPLE DUPLICATE (LCS-DUP) 

LCS ID ANALYTE TRUE FOUND 

(No low-concentration Laboratory Control Sample duplicate) 

LABORATORY CONTROL SAMPLE-LABORATORY CONTROL SAMPLE DUPLICATE COMPARISON 

ANAL YTE LCS LCS-DUP RPO 

(No low-concentration Laboratory Control Sample duplicate) 

RECOVERY 

96 % 

101 % 

97 % 

98 % 

RECOVERY 

FLAG 

03~ 



.96 I 3~~6,-1677 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
LABORATORY CONTROL SAMPLE (LCS) - HIGH _CONCENTRATIONS 

LAL BATCH: 713-BH 

LABORATORY CONTROL SAMPLE (LCS) 

LCS ID ANALYTE TRUE FOUND 

LCSH CHLORIDE 50.00 mg/L 51.11 mg/L 

LCSH NITRITE-N 15.00 mg/L 15 .13 mg/L 

LCSH NITRATE-N 12.50 mg/L 12.42 mg/L 

LCSH SULFATE 50.00 mg/L 50.12 mg/L 

LABO RA TORY CONTROL SAMPLE DUPLICATE (LCS-DUP) 

LCS ID ANALYTE TRUE FOUND 

(No low-concentration Laboratory Control Sample duplicate) 

LABORATORY CONTROL SAMPLE-LABORATORY CONTROL SAMPLE DUPLICATE COMPARISON 

ANAL YTE LCS LCS-DUP RPO 

(No low-concentration Laboratory Control Sample duplicate) 

RECOVERY 

102 % 

101 % 

99 % 

100 % 

RECOVERY 

FLAG 

03f 



I - -

9613~46.1678 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
METHOD BLANK 

LAL BATCH: 713-BH 

LABORATORY CONTROL SAMPLE (LCS) 

LCS ID ANALYTE 

FIL TEAED BLANK CHLORIDE 

FIL TEAED BLANK NITRITE-N 

FIL TEAED BLANK 

FIL TEAED BLANK 

NITRATE-N 

SOLFATE 

---- - -- ----------- - --- -----.-------, 

FOUND 

t.. \o ~g/L l'---.. .,\,,1,s 
< 2.0 ug/L 

< 3.0 ug/L 

<30.0 ug/L 

FLAG 

u 
u 
u 
u 

03( 



9613~461tl679 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
SPIKE AND SPIKE DUPLICATE ANALYSES 

LALBATCH : 713-BH 

MATRIX SPIKE SAMPLES 

SAMPLE 

LCS ID ANALYTE RESULT 

L4903-3 CHLORIDE 31.69 mg/L 

L4903-3 NITRITE-N <2.0 ug/L (U) 

L4903-3 NITRATE-N 2.50 mg/L 

L4903-3 SULFATE 20.B3 mg/L 

MATRIX SPIKE DUPLICATE SAMPLES 

LCS ID ANALYTE 

(No matrix spike duplicate) 

SAMPLE 

RESULT 

SPIKE 

ADDED 

40.00 mg/L 

12.00 mg/L 

10.00 mg/L 

40.00 mg/L 

SPIKE 

ADDED 

MATRIX SPIKE - MATRIX SPIKE DUPLICATE COMPARISON 

MATRIX SPIKE 

LCS ID ANAL YTE SPIKE DUPLIC.A. TE 

(No matrix spike duplicate) 

SPIKED 

SAMPLE 

. 73.34 mg/L 

12.36 mg/L 

12.51 mg/L 

60.89 mg/L 

SPIKED 

SAMPLE 

RPO 

SPIKE. 

RECOVERY 

104 % 

103 % 

100 % 

100 % 

SPIKE 

RECOVERY 

FLAG 

FLAG 

FLAG 

037 



9613~~6.~ 1680 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
DUPLICATE SAMPLE ANALYSES 

LAL BATCH: 713-BH 

DUPLICATE SAMPLES 

SAMPLE 

LCS ID ANALYTE RESULT 

L4903-3 CHLORIDE 31 .69 mg/L 

L4903-3 NITRITE-N <2.0 ug/L (U) 

L4903-3 NITRATE-N 2.50 mg/L 

L4903-3 SULFATE 20.83 mg/L 

DUPLICATE 

SAMPLE RPO FLAG 

32 .19 mg/L 2% 

< 2.0 ug/L (U) b 

2.51 mg/L 1% 

20.94 mg/L 1% 

03f 



LOCKHEED ANALYTICAL LABORATORY 
CALIBRATION SUMMARY - LOW LEVEL 
DETERMINATION OF FLUORIDE BY METHOD 300.0 (IC) 

LALBATCH: 713-BH 

CALIB. DATE: 7/17/95 

CALIB. TIME: 9:57 

CALIB. CURVE: QUAD RA TIC R SQUARED: 0.99995 

STANDARD DATA 

MANUFACTURER: BAKER LOT NUMBER: D13143 

STANDARD ID CONGENTRATION 

AUTOCAL1 0 ug/L 

AUTOCAL2 20 ug/L 

AUTOCAL3 20 ug/L 

AUTOCAL4 50 ug/L 

AUTOCAL5 100 ug/L 

AUTOCAL6 1000 ug/L 

AUTOCAL7 5000 ug/L 

INITIAL CALIBRATION VERIFICATION ST ANDA RD 

SAMPLE ID TRUE VALUE FOUND RECOVERY 

ICVL 1000 ug/L 1010 ug/L 101 % 

INITIAL CALIBRATION BLANK 

SAMPLE ID FOUND FLAG 

ICB < 10.0 ug/L u 

CONTINUING CALIBRATION VERIFICATION STANDARDS 

SAMPLE ID TRUE VALUE FOUND RECOVERY 

CCVL 1000 ug/L 993 ug/L 99 % 

CONTINUING CALIBRATION BLANKS 

SAMPLE ID FOUND FLAG 

CCB ~ug/L 
(. \. o f~,\lsl'6 

u 

INTERCEPT: -4.42·7 

LINEAR COEFF. : 6.330E-05 

QUADRATIC COEFF.: -9.740E-14 

RESPONSE 

0 

322011 

318229 

1309254 

1423150 

16257752 

92109900 

03~ 



9613~~6.1682 

LOCKHEED ANALYTICAL LABO RA TORY 
CALIBRATION SUMMARY - LOW LEVEL 
DETERMINATION OF ORTHO-PHOSPHATE BY METHOD 300.0 (I_C) 

LAL BATCH: 713-BH 

CALIB. CURVE: QUADRATIC 

STANDARD DATA 

MANUFACTURER: EMSCIENCE 

STANDARD ID 

AUTOCAL1 

AUTOCAL2 

AUTOCAL3 

AUTOCAL4 

AUTOCAL5 

AUTOCAL6 

AUTOCAL7 

CALIB. DATE: 7/17/95 

CALIB. TIME: 9:57 

R SQUARED: 0 .99998 

LOT NUMBER: 32038210 

CONC::ENTRA TION 

0 ug/L 

40 ug/L 

40 ug/L 

100 ug/L 

200 ug/L 

2000 ug/L 

10000 ug/L 

INITIAL CALIBRATION VERIFICATION ST ANDA RD 

SAMPLE ID TRUE VALUE FOUND RECOVERY 

ICVL 1000 ug/L 1956 ug/L 196 % 

INITIAL CALIBRATION BLANK 

SAMPLE ID FOUND FLAG 

ICB <2.0 ug/L u 

CONTINUING CALIBRATION VERIFICATION STANDARDS 

SAMPLE ID TRUE VALUE FOUND RECOVERY 

CCVL 2000 ug/L 1927 ug/L 96 % 

CONTINUING CALIBRATION BLANKS 

SAMPLE ID FOUND FLAG 

CCB u 

INTERCEPT: -6.208 

LINEAR COEFF.: 2.270E-04 

QUADRATIC COEFF. : -3.968E-13 

RESPONSE 

0 

203360 

157318 

626264 

828670 

8973380 

48116550 

04C 



LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
LABORATORY CONTROL SAMPLE (LCS) - LOW CONCENTRATIONS 

LAL BATCH: 713-BH 

LABORATORY CONTROL SAMPLE (LCS) 

LCSID 

LCSL 

LCSL 

ANALYTE 

FLUORIDE 

ORTHO-PHOSPHATE 

TRUE 

1000 ug/L 

+eee-ug/L 
2- (-· 

LABORATORY CONTROL SAMPLE DUPLICATE (LCS-DUPI 

LCS ID ANALYTE TRUE 

LCSLDUP FLUORIDE 1000 ug/L 

LCSLDUP ORTHO-PHOSPHATE -+eee-ug/L 
2.- (-

FOUND 

962 ug/L 

1963 ug/L 

FOUND 

1066 ug/L 

1953 ug/L 

LABORATORY CONTROL SAMPLE-LABORATORY CONTROL SAMPLE DUPLICATE COMPARISON 

ANAL YTE LCS LCS-DUP RPO 

FLUORIDE 962 ug/L 1066 ug/L 10 % 

ORTHO-PHOSPHATE 1963 ug/L 1953 ug/L 1 % . 

RECOVERY 

RECOVERY 

107 % 

~ ~1.1.i 
~ 

. FLAG 

041 



Lab Name: L.A.S. 

Lab Code: LOCK 

CLP 

1 
INORGANIC ANALYSES DATA SHEET 

-Contract: .BECHTEL HA ----------
Case No.: 713BHD SAS No.: 

CLIENT Ib NO. 

BOG865 

SDG No. : .LK4903 . 

Matrix (soil / water): WATER 

Level (low / med ) : LOW 

Lab Sample ID: L4903-i2 

Date Received: 07/13 i 95 

% Solids: 0. 0 . 

Concentra~ion Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Anaiyte Concentration C Q M 

7429-90-5 Aluminum 29.0 u p 
7440-36-0 Antimony- 58.0 u p -
7440-38-2 Arsenic - 98.0 u p -
7440-39-3 Barium -

32.1 -B p 
7440-41-7 Beryllwm 1.0 -u p 
7440-43-9 Cadmium 5.0 u p -
7440-70-2 Calci.um- 67100 -E p 
7440-47-3 Chromium 3.0 u --- p -
7440-48-4 Cobalt - 6.0 u p -
7440-50-8 Copper= 3.0 u p -
7439-89-6 Iron 12.0 u p -
7439-92-1 Lead 56.0 -u p -7439-95-4 Magnesium 13700 p 
7439-96-5 Manganese 2.0 u p -
7440-02-0 Nickel 15.0 u p -
7440-09-7 Potassium 5400 p--:-
7782-49-2 Selenium 94.7 B p 
7440-22-4 Silver - 4.0 u p -
7440-23-5 Sodium-- 7770 p -
7440-28-0 Thallium 82.1 B p -
7440-62 - 2 Vanadium- 6.6 -B p 
7440-66-6 Zinc - 4.0 u -p -

- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 

17, 



Lab Name: L.A . S. 

CLP 

1 
INORGANIC ANALYSES DATA SHEET 

---------- · Contract: . BECHTEL HA 

CLIENT ID NO . . 

BOG864 

Lab Code : LOCK Case No.: 713BHT 

Matrix (soil / water): WATER 

Level (low/med) : LOW 

SAS No.: SDG . No. : LK4903 

Lab Sample ID: L4903-2 

Date Received : 0~/ 13 / 9~ 

% Solids: 0.0 

Concentration Units (ug/ L or mg/kg dry weight) ' : UG / L_ 

CAS No. 

74.29-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before : COLORLESS 

Color After : COLORLESS 

Comments : 

Analyte Concentration C 

Aluminum 29.0 u 
Antimony- 58.0 u 
Arsenic - 98.0 u 
Barium - 28.4 B · 
Beryllium 1. 0 u 
Cadmium 5 . 0 u 
Calcium- 56700 
Chromium 3.0 u -Cobalt 6 . 0 u 
Copper= 3.0 u 
Iron 23 . 4 B 
Lead 56 . 0 u 
Magnesium 11800 
Manganese 2.0 u 
Nickel 15 . 0 u 
Potassium 4730 B 
Selenium 87 . 0 u -Silver 4.0 u 
Sodium-- 6720 
Thallium so .a u 
Vanadium- 8.4 B 
Zinc - 4.8 B 

-
-
-

Clarity Before: CLEAR 

Clarity After: . CLEAR 

FORM I - IN 

Q M 

p 
-p -p 
-p -p -p -p -p 
-p 
-p 
-p 
-p 
-p -p -p 

p-:-
-p -p -p -p 
-p -p -

-
-
-
Texture : 

Artifacts : 

151 



96134Y' Analytical Laboratory 

Nonmetals Analytical Data 
Technical Review Checklist 

(Analyst) 

Completeness Review 
1. Was required method/SOP followed? 

2. Are ill raw data available and labeled properly (e.g., 
methods used, units, sample IDs, dilution factors, reruns)? 

3. Are ill nonconformities in the raw data noted and/or 
explained? 

4. Were ill the client samples analyzed for all constituents 
and QC as specified on the LAL Bench Sheets? 

Data Quality Assessment 
5. Were samples properly preserved and analyzed within the 

method-specified holding time? 

6. Are instrument calibration criteria met? 

7. Are initial and continuing calibration verification data 
(bracketing the samples of interest) within criteria 7 

8. Are bracketing initial and continuing calibration blank data 
within criteria 7 

9. Are matrix spike and/or matrix spike duplicate (if required) 
recovery data within criteria 7 

10. Are method blank data within criteria? 

11 . Are duplicate precision data within criteria? 

12. Are ·laboratory control sample data within criteria? 

13. Has spike verification been performed ·adequately? 

14. Has ~he status been updated in the ACS? 

Notes and comments: 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

LAL ID(s): 
L4903-4 

S~'P /nitia · 
/ ~ -

H:\General\ClA\dalaChelcJno 



-~----- -- - --. -
- I nrLrhAed Analytical Laboratory 

. 96 l3~tf51Pl6¾etals Analytical Data .ff? . Technical Review Checklist 
(An~lyst) 

Analyst Name {Print)-: I~Wr•, L,'...Jnc-r I Instrument: T-rA ICAP f;I-~ I Method: Cli/6qlO . 

-
Batch Number Client Name Code Comments 8-51- ACS 

incfUOed ·Y/N ue>deted YIN 

it:2.t\l 1.t rVf\ . ,. 1% L rJ .c.w CL J L .. 111 JI._ • -/' Port:., /Ifft N. N 

71, BHt> Jc d->h I LI._.!'- - ~ ,.,.rout_ ~r.-iAI __. ft II 

CODI: I\ '".-Y 
10 Prep Blank data w111 not within criteria 
11 Laboratory Control Sample w111 not within criteria 
12 Duplicate Preciaion w111 not met 
13 Matrix Spike recovery w111 not within criteria 
00 Other 

DNO'ip1ion Y• No Commen111 

Compl•tanNa Review 
1. Were the atandard operating procedure• (SOP) followed? I 

2. Are !!l raw data available and labeled properly (e .g., method• uaed, 
unit•, aemple 10•, dilution factor•, reNn• l7 ' 

3. Are all abnormalitiea in the raw data noted and/or explained? I 

4. Were all the client •ample• analyzed for all conatituenta and QC ae I specified on the LAL Bench Sheeta7 

Data Quality A•e-~ 
5. W111 the •ample property praaarved and analyzed within the method- I 

specified holding tima7 

6 . Were the in• tNment calibration criteria mat7 I 

7. Ara the initial and continuing calibration verificatian •ample• data 
✓ bracketing the aamplea of intereat within criteria? 

8. Are the bracketing initial and continuing calibration blank data within 1c• I ccs~ f.;1cJ A,,- N,·. CAl.~IC 

criteria? ' c.,,~J ..,;~h ,&; • 

9. For ICP Only: AN 1he interference check atandard recovery data within 
I criteria? 

Note• and comment11: f, ~~ o...J,,a-1 ll6¢"t ,/ ,:},'/~cJ l11ii:l ,',, o. .. ~,i:,'~.;.!... _.£1 1,,:..,,. ""- ,.~/• ~ 

.;,.,, .. $. 

N,t~ ! c. 
' + "1,.... ,_ ,..._._ :- o,.,,IJ 

I certify, to the I,-, of my A:I....._ thet the tJ.m .,. ~ And In oompllaw with the la6•,.,_,Y po/Id# and elem ,.,._u, 
exc»pt •noted--. 

/' 
cl :::,. I 

Analyat Signature/Cate 

19~ 

I 
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9613~~6~1688 
~Lockheed 

ICP RUN LOG 

DaJe: It' .:Iw1 q S: Start 1ime: ----=c=i. .'-=s-:...:::1:4 ____ _ 

End 1ime: ---lPL:G~;o~o~----

SensiJiviJy Check (10 PP•"• 1 _10 pp;. c.): __ ___......._. ______ ---,-_______ _ 

ICP File Folder: _____ J:,_cy....,s.__.,__.9 __ B..:..:.A_._, o=n __ F __________ _ 

I 

· 11 QC REFERENCE PAGE: II II 

BATCH# I COMMENTS I 
""112. l'\I t€'° r 1.d\ . Vc,r-t ;.._1 - ""'""'ol.,,..,,,. r~o'J Per- N.' d:... -to ,ce /cca .r .. :1 .. ru 

-,nr,1-10 r ;,.s.. r ., ,-, . ol 

~ 
~ 

I~ I 

~ 
~ 

f 

~ 
L.---" 

.. -
ANAL~~---~"'--'-'===~------ DATE:_---L,f~f.~J~/V~£:..._ ____ _ 

Tht_ samplt lo"""'6 ~ 11n upt ill a J•rutf binder nut to tht instnuntnJ and will bt bowtd as nttdtd. 

REVIEWER: ___________ _ DATE: _________ _ 

LAL-95-LOG-0733 

Page 000151 

20C 
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• 9613~~6 .• I 689 

ICP RUN LOG - QC .REFERENCE PAGE 

11 
306 

11 

_J SOURCE WT NUMBER PREPARATION EXPIRATION 
DATE DATE 

-

ICY w,rr/1..u-~--;.: 11.,,,t11rcl ~ SO(;(, A -,,;/1/,< iO/ 1/q5 

MICV MIST 9511~ A tzc..10,:- ti/1/q, 

CRI ,~.-.n .... , v, .. tvl"lt~ <{SIIS 4 I ze,IO<" q,, ,q, 

ICSA " 'i101e·1c."11 - • I I /q, 

ICSAB ,, 
<{ICIE:'lS-tJ.3 - o/ I /qs 

S1DA " '15'0.;'2. .J/ ,1,~ '\/ I /CfS' 

STDB ,, 
I 'f501J'i '4'3 1/ "'l,s "1/1/qf; 

SPIKEA I.,.,-.. ,..;, '11- ... -+vrtt$ <tS"OB<t :,/10/95 "f/1/'t~ 

SPIKE B Pl01~"'Q. - a. .. ,.... A~scc _ ct 1019"1,o.z; - 2/z.8/'16 

SPIKEC l"'orao.-;< v~.,tur<>'> "S-08"1 :J/,C/9S II / 1 / q,;-

AFC.EE Sy::\,c II qs-,~J s/j/9r <t/1/<ts 
-

TC.1..P S,:ike. II G5"118 4/zs/95 Q /, /q5 

Page pnpand bJ: -----""~'""=~t=•-,>c:::,_ ____ ___,. __ , Dau: _ _....!:o:..Lz_.z,,u11u.l~<J,:::.S __ _ 

Reviewer: __________________ _ I>ate: --------

LAL-95-LOG-0733 

Page 000306 2 0 · 



96 I 3~46,.1690 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT {ra01) 

Bechtel Hanford,_ Inc. * Richland, WA 

_Bechtel Hanford Project {Project BECHTEL-HANFORD) 

Client Sample ID: BOG864 LAL Sample ID : L4903-5 

Date Collec;ted: 11-JUL-95 

Matri x: Water 

Const it uen.t JtiijJy;~g 

Ac·228{ Ra- 228) 24-_JUL-95 
Co-58 24-JUL-95 
Co-60 24-JUL-95 
Cs -137 24-JUL-95 
Eu · 152 24-JUL-95 
Eu- 154 24-JUL-95 
Eu -1 55 24-JUL-95 
Fe-59 24-JUL-95 
Pb-212 24-JUL-95 
Pb·2 14{Ra-226) 24-JUL-95 
Ra·226{G AMMA) 24-JUL-95 
Ru-106 24-JUL-95 
U-235{GAMMA) 24-JUL-95 
Gross Alpha 26-JUL-95 
Gross Beta 26-JUL-95 
Total radio-strontium 03-AUG-95 
U-233/4 04-AUG-95 
U-235 04 -AUG-95 
U-238 04-AUG-95 

Date Received: 13-JUL-95 

Login Number: L4903 

$M#M ::J ::At(Ftf:JW :: :~tMttt:L. MM : :t ::::rn~MQui:il 

GAMMA, SPEC LAL 0 0063 25331 14. 26. 38 . -
GAMMA SPEC LAL-0063 25331 2.0 5.5 9 . 3 -GAMMA SPEC LAL -0063 25331 3.9 4. 5 10 . -GAMMA SPEC LAL-0063 25331 -1. 7 5. 6 9 . 8 -GAMMA SPEC LAL-0063 25331 -8. 12. 46. -GAMMA SPEC LAL-0063 25331 13. 13. 23 . -GAMMA SPEC LAL-0063 25331 2. 10. 17 . -GAMMA SPEC LAL-0063 25331 7.0 8.2 18. -GAMMA SPEC LAL-0063 25331 6. . 11. 15. -GAMMA SPEC LAL-0063 25331 4. 13. 19. -GAMMA SPEC LAL-0063 25331 30 130 180 -GAMMA SPEC LAL-0063 25331 -9. 43. 81. -GAMMA SPEC LAL-0063 25331 -12 . 29. 43 . 
GR ALP/ BETA LAL-0060 25332 2.3 1.6 2.0 C -GR ALP/BETA LAL-0060 25332 31. 7 3. 1 2.2 -SR-90 LAL-0196 25333 -0.29 0.42 0 . 77 
U-ISOTOPIC LAL:0108 25334 2. 18 0.36 0. 13 -U-ISOTOPIC LAL-0108 25334 0.131 0. 087 0.079 -U·ISOTOPIC LAL-0108 25334 2.04 0.34 0.096 -

Page 2 

• ) Jii:its 

pCi/L 
pCi/L 
pC i /L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi ( L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pC i /L 
pCi/L 

41 2 



LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

.Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOG864 LAL Sample ID: L4903-11 

Date Collected: 

Matrix: 

Constituent 

C-14 
H-3 

11-JUL-95 

Water 

26-JUL-95 C-14 ~AL-0209 25323 
29-jUL-95 TRITIUM(H3) LAL-0066_25330 

Page 3 

·Date Received: 13-JUL- 95 

Login Number: L4903 

2090 
101000 

180 
4200 

98. 
260 

Units ' 

pCi/L 
pCi/L 

413 



atertif icate 
THIS IS A PHOTOCOPY OF THE CERTl';: ic~ ·. 
WHICH IS BEING MAJLEO TO YOU UNDER 
SEPAAA Tc COVER. 

Standard Reference Material 4321B 
Alpha-Particle Solution Standard 

Radionuclide · 

Sou~ce identification· 

Source description 

Source mass 

Solution composition 

Uranium concentration 

Reference time 

Radioactivity concentration 

Overall uncertainty 

Measuring instrument 

Half life 

Natural Uranium 

SRM 4321B 

Liquid in 5-ml flame-sealed glass 
ampoule 

Approxim_ately 5.3 grams 

Natural uranium in 1-molar nitric 

~ 
0.01998 g , ·1 

1200 ES'T January 1, 1992· ,,< 0 L).. 
101...,.._ \ Q> I 

U-238: 246.7 Bq g·1 ~ -: ~ C\ S • \\ Q 

U-235: 11.35 Bq g·1 · 

U-234: 237.6 Bq g·1 . 

U-238: 0.87 percent <1> • 
U-23.S: 0.96 percent 
U-234: 1.86 percent 

Mass spectrometer, silicon surface-barrier 
detcaor, and 4-ir(a+,9) liquid-scintillation 
count.er(%) 

U-238: (4.468 :t 0.005) x 10' years (3) 

U-235: (7J1J7 :t 0.011) x 10' years 
U-234: (2.454 :t 0.006) x 10' years 

This standard reference material was prepared in the Physics Laboratory. lonizmg Radiation 
· Division, Radioactivity Group, Dale D. Hoppes, Group Leader. 

Gaithersburg. MD 
February, 1992 

William P. Reed, Chief 
Standard Reference Materials Program 

•Notes on back 445 
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96 I 3~.4~1l 1693 

_ NOTES 

Individual uncertainties have the significance of one standard deviation of the mean. or 
an approximation thereof. The combined uncertainty is the individual uncertainties 
·shown below added in quadrature. The overall uncertainty is taken to be three times the 
combined unccnainty. 

SOURCE OF UNCERTAINTY UNL;:RTAJNT'-' (%) 

U-238 U-235 U-234 

a)" uranium assay of SRM 960 0.02 0.02· 0.02 

b) uranium atom ratio 0.01 0.07 0.50 

c) quantitative dissolution 0.25 0.25 0.25 

d) gravimetric measurements 0.10 0.10 0.10 

e) half life 0.11 0.16 0.24 

Combined uncertainty 0.29 0.32 0.62 

xJ xJ x3 

Overall uncertainty 0.87 0.96 l Rt; 

SRM 4321 was prepared by quantitatively di~lving a carefully cleaned and weighed 
piece of well-characterized natural uranium metal. This natural uranium metal was 
formerly issued by the National Bureau of Standards as SRM 960. The solution in SRM 
4321B was carfully examined using thermal-ionization mass spectrometry, silicon surface
barrier alpha-particle spectrometry, and 4'1T'(a+/3) Hquid-scintillation counting. The values 
that we recommend for the U-234/U-238 atom ratio and alpha~panicle-cmission-ratc ratio 
in SRM 4321B ate (5.29 ± 0.02) x 10-' and 0.963 ± 0.003, respectively. (Sec the 
Infonnation for Uscn of SRM 4321 and SRM 4321B~ Natural Uranium Solution.) 

Table of Radioactive Isotopes, E. Browne and R.B. Firestone, John Wiley and Sons, Inc.., 
New York ( 1986). 

for further information please .contact Dr. LL Lucas. (301) 975-5546; or J.M. Calhoun, (301) 
975-5538. 

SRM 4321B 

446 
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( 1 ) 

- NOTES 

Individual uncertainties have the siinificance of one standard deviation 
of the mean, or an approximation thereof. The combined uncertainty is 
the individual uncertainties shown below added • in quadrature. The 
overall uncertainty is taken to be three times the combined uncertainty. 

Source of uncertaintv 

a) original calibration of SRM 960 

b) quantitative dissolution 

c) gravimetric measurements 

d) half life 

Combined uncertainty 

Overall uncertainty 

Uncertainty 

U-238 U-235 

0.01 o.os 

0.07 0.07 

0.07 0.07 

0.07 0.07 

0.12 0.13 
* 3 * 3 
0.36 0. 31} 

(%) 

U-234 

0.28 

0.07 

0.07 

0.41 

0.51 

* 3 
1.53 

(2) SRM 4321 was prepared by quantitatively dissolving a piece of natural 
uranium metal (SRM 960) that had been characterized by quantitative 
assay and by mass spectrometry. 

(3) Radioactive Decay Data Tables, D.C. Kocher, OOE/TIC-11026 (1981). 

For further information call Larry Lucas at (301) 975-5546. 

SRM 4321 
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UNITEC STATES OEPARTMENT- OF COMMEAC: I 
National lnatltuta of Bt;and• r-d• end _Tec_hnclcgy 
G ... c~g. Mery,eno 20899 · · · 

Dear Customer: 

The S~ndard Reference Material(s) (SRM'(s)) for which you have requested a Material Safety 
Data Sheet (MSDS), · 43218 , U-238 is excluded from 
coverage in our regular MSDS system of more than 100 sheets for one or more of the following 
reasons: 

D 

2 D 

3 D 

4 D 

5 D 

6 

7 D 

The_ SRM is an article, as that word is defined in paragraph (c) of section 
1910.1200 of ti~le 29 of the Code of Federal Regulations which docs not release or 
otherwise result in exposure to a hazardous chemical, under normal con.ditions 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 conditions 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 drug labeled according to regulations issued 
by the Food and Drug Administration. 

The SRM is a wine labeled according to regulations issued by the Bureau· of 
Alcohol, Tobacco, and Firearms. 

The SRM is a radioactive material labeled according to regulations issued by t-he 
Nuclear Regulatory Commission. The Shipper's Declaration form included with 
the shipment states chemical form, physical state, and activity of SRM. 

The SRM is a tobacco or tobacco product; ~ or wood product which is 
exempted by paragraph (b) (5) (ii) and (iii) of section 1910.1200 of title 29 of the 
Code of Federal Regulations from the provisions of that section. 

If we can be of asaistance to you in regard to this ·matter, or any issue related to SRMs, please do 
not hesitate to write to me. 

Sincerely, 

~~-~ 
Stanley o: Rasberry . ·. 7 
Chief 
Office of Standard Reference Materials 

448 
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.. . 96134~6~1696 

INITIAL STANDARD DILUTION RECORD 

Isotope: 

Activity of Standard Received: 

Weight of Standard Received (g): 

Standard Activity (pCi/g): 

Halflife in Years or Days: · 

Reference Date: 

Standard Information: 

U-238 Vendor: 

0.035338 uCi Vendor 1.0. I _______ __. 

5.3 g LAL 1.0. #: ____ .....;:;.___---1 

__;6;.;. . .;;.6 7,;..;E;;..+....;.0.;;.3 ....,_;.;,;ii_.____. NI ST T raceabkt ? 

4.468E + 09 rs Certificate #: __;._;;;.;;.;;;......;..;.....i_;;;_ _ ___. 

1 /1 /92 Receiver's Name: ----------1 
Date Received: 

NIST 

AA9804 

81 

SRM4321 B 

Kevin Free 

8/19/93 

11------------------P_n_·m _a_rv __ D_ilu_t_ion ___________ ..;·.;.." ~iili--_ ' /1.\A)i.l~. 

Balance Verification?: 

Diluent Used: 

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

b: Weight of the Source Transferred (g): 

c: Total_ diluted weight (g): 

d: Total Diluted Volume (ml) 

VH 

1 M HN03 

6.67E+03 pCi/g 

5.23707 A 

132.03 R 

128.28 ml 

e: Activity of Dilution by Wetght (pCi/g) !a• b / c I: _2_.64....;..;5;;.;;E .... +_0;;.;2;;.._ __ -1P-C;;.;.l/;.ag1,,_... _______ _ 

-·-
f: Calculated Oenai&¥ ol lolllll• (glmi) [c / di : 1.029E+OO g/ml 

g: Activity of OilutlM~ Vo&ulM (pCi/ml) le• fl : 2.722E+02 pCi/ml 

h. Dilution Logbook 1.0. I: LAL-93-474-14-1 

Prepared av·~ -------- Preparation Date: ____ 8.;.;;/2;;.;;0;.;.;/9;;.;3:;__ __ 

Reviewed By: _______ _ Review .Data: --------
Purity/Cross Check Performed By: _______ _ Checit.Oata: --------

449 
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.96 I 34~6 .. 1697 
ISOTOPE WEIGHT DILUTION RECORD 

lsotope: ___ U_~_-~1~~-8 __ _ 

NntPhnol< No. j, r r ,, 

Nt~I· ~ Vendor:_~---J--------- /!.._ 
. <y . C, 

Total Received Activity: "'-1301 lS'% Vendor ID: 'i ?J tl.l 8 
-

Wt. Received:_"""-=5~, _3 ____ g NIST Traceab~ . Cert. # S (,n - '-/3-'- I 6 

Activity in Units/g: ;i_q l,, I 6%, / j- Reference Date: JI\ f\J I 1 \ '\ C\ ;}_ 

Activity converted (dpm/g): / j; 8 Q ~ dpm/g Receive Date: · f!~· t ctJ ['t"f3 

Halflife (Yrs or days) t ½ = Li. 4 1 X ·10 q y ($ • Receiver's Name: · -------
PRIMARY DILUTION: Balance wt. check done (_vt" 

a: Source activity: ___ ___._J_d--r-~B-•~l-..--· ______ dpm/g ) . . . 
(if t ½ = ·< 1 00yr decay to prep. date I. 

b: Wt. of Source transfered: S. 2. 3 I OJ g 

Diluent used: l (Y\ 14 N 0.3 

c: Total diluted weight: / ,3 J , 0 3 g 

d: Activity of dilution (a*b/c): 581. / 3 ±At g7"/. 
dpm/g S"' .,. 

f: Activity by volume = (d*e): 

/ ,ti = I• 0~9:J. ,/,,.L 
e: Calculated density of solution: ___ /_. _0_<6,_..__.'t__.:l._,_ ____ g/mL ~ 3 = 1. ~ ± yoo7 g/mll 

I I I C::J?' /6'>MLW~•a-J...~~ f"-~rc.o 
___ Lo...._,,_0_,-',._3-=----- dpm/mL / rn Ef l'J~j , ~ r ,tf,,., 

Dilution Log Book I D:_b_._A-'-'L=---_9......__3._-__ p5 ........... :/--'7_4 _____ ---'/-~_-_/ _ 

Preparation Date: Bj:J..o/93 

SECONDARY OR WORKING LEVEL DILUTION Balance wt. check done ( ~ 

Log Book ID of source being diluted: 93 ~ ¢17'-/ - I'-/ - f 
a: Source activity : ___ 5 ____ 8_7......,_. ~'-~~------ dpm/g • (if t½ = < 100yr decay to prep . date! 

b: Wt. of Source transfered: Q, , l, 0 &'. I S: g 

Diluent used: J Ql H N D 3 

c: Total diluted weight: ---.L-' .J,<..J,.,._2' ..... -_._ • .,...,;). ...... \ ___ g 

" 4- ~ /i7% L,,{_-;J.~ 
d: Activity of dilution (a*b/c): I 0\, ~ 3 dpm/g ,.... ___ .-___ -L......;;.......,_....;;;_-=----- --

1 l'f ')) / , O;J.f). 
e: Calculated density of sol1.:1tion: ___ J _. _0_~_9_;).~--- g/mL ~HN03 =-H"2§4 ± .0007 g/mLI 

f: Activity by volume = (d*e): __ /"-'~__,_. _5__.,..__ ___ dpm/mL '!. .• q % U - ~ o B' 

Dilution Log Book ID: q 3- ¢,., 1 ~ - / "'/ - ;2._, \_ ~ I~- C. t • I 

Pre_parer's Name:~0:...,.~----------· Preparation Date: ~/9 ..3 

Reviewe_d By : -~~-f~Y.....,4--1-::;._--.><w...W·~N--=-'d('---- Revie w Date : i---- 2)f,.. f/3 
450 
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Contin:..~ i=rom Page -----

---- - ----~---- - - -- - -- - ·· .... 

SECONDARY/WORKING 'LEVEL 

STANDARD -DILUTION· RECORD 

Dilution Source Information 

Isotope: U -2 3 f 
Parent Barcode Number 

Vendor or Cert if icate 1.0. # of Parent Standard : 

Diluted Source Logbook 1.0 . #: 15-4-7<1-llf -j 
Balance Ver if ication?: 

Diluent Used : 

Dilution 

•Diluent : 

• Dens ity of d iluent (g/ml) : 

a: Parent Spec ific Activ ity : 

b: Am oun t of Source -Transfe rred : 

c : Total amount of Dilut ion : 

d : Total Vo lume of Dilut ion : 

e: Act ivity of Dilution 

ti/A 
/J /A 

I 

f : Act iv ity of Dilution 

la • b I cl : 

(a • b / d): J I · if 2 P G· / hkt -----+, __._ __ ---'-- r r . 
Dilution Logbook 1.0. #; 1 Y - G11-- 11- 1-

Prep; red By ~ w ~ Pre par ation Date : 

Rev iew ed 8~ : Q =:) C, . ~1J. __ . · · 
I i . 

Revie w Date: 
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CALIBRATION OF U-232 

2 mL of U-232 at 6635 dpm/mL (91-225-36-1 , AA0078) was run through the AG1-X8 column in 9 M 
HCl for removal of daughter produc~. U-232 was strippe.d off with 0.5 M HCl at the end of the procedure. 
This solution was taken down to dryi;tess. It was t.hen brought up in 2 M HN03 to 500 mL. Calibration of this 
tracer was performed with 0.5 mL U-238 (11.42 pCi/mL, 94-677-71-1) and samples were counted for '4 hours. 

CHILD ID 0-232 GROSS U-238 GROSS CALCULATED 0-232 
COUNTS per 0.5 mL COUNTS VALUE IN pCi/0.SmL 

017319S 503.3 573.2 5.01 

027319S 439.7 528.5 -4.15 

037319S 512.2 593.3 4.93 

047319S 566.5 646.8 5.00 

0573195 504.3 574.3 5.01 

0673195 604.3 744.0 4.64 

U77319S 545.8 610.3 5.11 
-

9.85 pCi ±. 0.33 
pCi/mL 

The value calibrated for this tracer was 9.85 pCi /mL with a precision of ±,_3 .3% 

U-232 Logbook Reference# 94-677-77-1 
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