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Lockheed Environmental Systems & Technologies Co. 
Lockheed Analytical Services 
975 Kelly John;oo Drive Las Vegas , Nevada 89 119-3705 
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 

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.: 

LOCKHEED 

August 1 7 , 1 995 

L4903 
0400000-8 
895-069 
0713596 
246 
LK4903 

• ✓.:s-

t 1< c_; c; c 3 ,t 

004428~ 
MART/Hft 

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 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.: 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. 

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

cc: Client Services 
Document Control 

. i Kathleen M. Hall 
Client Services Representative 
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Lockheed Analyticai 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 

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 (pqst-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). , 

• 

• 

Prepar~tion and Analysis Requirements · 
One water sample was received for LK4903 and analyzed in batch 713 bh for selected 
analytes , as requested on the · chain of custody. Quality control analysis was 
performed on the following sarr:iple: 

Client ID. LAL# Method 

BOG864 L4903-4 DUP, MS 180.1 Turbidity 

BOG864 L4903-3 ouP, 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 flagg_ed with an "H". 

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

the' reporting detection limits. . 

lnte·rnal Quality Control . 
• All Internal Quality Control were within acceptance limits. 

Kay McCann 
Prepared By 

July 20, 1995 
Date 
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Lockheed Analytical Services 

CASE NARRATIVE 
.INORGANIC METALS ANALYSES 

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

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

SDG No.: LK4903 

The routine calibration and. quality comrol 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 
ir:iterference 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 receive'd in good condition on Ju·Iv. 13, 1995 and logged i.n as 
L490.3. 

• The samples were prepar~d 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.: Q400000-B 

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 
rnatrix 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 10% control 
limit. This may be due to physical interferences. All calcium results are flagged 
with an "E". 

Hangsheng LI 7/25/95 

Prepared By Date 
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9i H1H4~Li- 1096. 
Lockheed Analytical Services : · 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No.: L4903 
Quot'ation No.: O400000-B. 

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

SDG No.: LK4903 

The routine ~alibration and quality control analyses· performed for this batch include as 
c1pplicable: instrument calibration, initial and continuing calibration verification, quench· 
monitoring standards,. instrument background analysis, method blanks, yield tracer, 
laboratory control sample~, matrix spike samples, duplicate samples. 
'· '. ' 

Holding Time Requir~ments 

All holding times were r'net/ 

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

. i 
I 

Alpha Spectrometer 1 

Analytical Method Uranium Isotopic 

The uranium isotopic analysis was performed using standard operating procedure 
(SOP), LAL-9.1-SOP-O1O8. 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-O063. 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-O06O. The 
. samples were analyzed in workgroup 25332. No problems w·ere encountered during 

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

Analytical Method Strontium-90 
' ' 

The strontium-so. analysis was performed using SOP, LAL-91-SOP-O 196. The samples 
were analyzed' in wmkgroup 25333. No problems. were encountered during analysis. 

·. All QC criteria were met,.and no re-analyses were performed. 
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Lockheed Analytical Services ' . . 

Liquid Scintillation Counter . 

Analytical Method .Carbon-14 

Log-in .No.: L4903 
Ouotc\tion No.: O400000-B: 

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

SDG No.: LK4903 

The carbon-14 analysis was performed using SOP, LAL-91-SOP-0269: The samples 
were analyzed in workgroup 25323. Nb 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 wa~ 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 ~herefore 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 i'e:-an;alyses were performed. · · 

Yvonne M. Jacoby 
Prepared By 

August .1 7, 1995 
Date 
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DATA·'QUALIFI~RS FOR INORGANIC ANALYSES 
. [R.evised 08/28/92] 

For Us~ on the Analytical Data Reporting Forms 

For CLP Analyses Only -- Reported value is less than the contract required detection 
limit (CRDL) but greater than. o·r equal to the ins'trument 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). 

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 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 (RPO) 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 RPO for matrix spike and matrix spike duplicates 
· cannot · be evaluated due to insufficient spiking level compared to the elevated 
. sample analyte concentration. 

-The RPO 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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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 (MOA). 

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

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 01lth~ QC Data Reportfug Forms 

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

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

The RPO cannot be computed because the sample and/or duplicate concentration 
was below the MOA. 

1 Used as foot note designations on the QC summary form. 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN ·,:CHAIN OF CUSTODY REPORT ( lnOl). 

JU:l 13 1995, 04:23 pm 

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

·••111&-1 
L49.03.:-1: BOG86'4 
TEMP 4 

:Location: RFG01-43G 
Water .1 S SCREENING 

L4903.-:2 ,soqaE5.4 
TEMP 4 

·Location: RFG02-23A 
Water 1 S 6010 ICP METALS 

L4903-3 
TEMP 4 
Location: 
Water 
Water 
Water 
Water 
Water 
Water 

BOG86~ · 

RFG02-2·3A 
1 S 300.0 CHLORIDE· 
1 S 300.0 FLUORIDE 

. 1 s· 300. O NITRATE' 
1 S 300.0 NITRITE 
1 S 300.0 PHOSPHATE 
1 S 300.0 SULFATE 

L4903-4 < .. BOG864 
TEMP 4 
Location: RFG02:-23A 
Water 1 S 180 ~ 1 TURBIDITY· 

L4903-5 · • 
TEMP 4 
Location: 157 

Hold:07-JAN-96 

•·•••••ET\$.+d:ff:.Q~~g?· • +l• P®.I.i+.~:s 

Hold:07-JAN-96 

.. ::::¢:t±:;:rn:L~~s: :i:is~f95 

Hold:08-AUG-95 
Hold: os·-AuG-95 · 
Hold:13-JUL-95 
Hold:13-JUL-95 
Hold:13-JUL-95 
Hold:08-AUG-95 

:.,.{\ $~2®t+9s :t~:P:,tJL~~.s·. 

Hold:13-JUL-95 

.')f,ql.:f:;J)).L;;.95:: 

Water 
·water 
Water 
Water 

1. S GAMMA SPEC LAL:-0063 Hold:07-JAN-96 
1 S GR ALP/BETA. LAL-0060 Hold:07-JAN-96 
1 S .SR-90 LAL-0196 Hold: 07-JAN-96 
1 SU-ISOTOPIC LAL-0108 Hold:07..;JAN-96 

L4903::...6'. 
TEMP 4 . 
Location: 157 

L490J·~,: · · ... 
··TEMP. 4 .. 

. · : BOG864: ,.. 

Location: 157 

·~g~34?'·r: 
· Location: 157 

-
Page 1 

17-AUG-95 

17-AUG-95 

17-AUG-95 

17-AUG-95 

01~ 
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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 

L4903-9 
TEMP 4 
Location: 157 

L4903-10 
TEMP 4 
Location: 157 

L49 O 3 .;..1.1: 
TEMP 4 
Location: 157 
Water 1 
Water 1 

L4903-12 
TEMP 4 

s 
s 

BOG864 l.1-JUL-95 1.3-JUL-95 

BOG864 11..;.JUL-~5 13.:..JUL-95 

B.OG864 1.l::-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-9: 

17-AUG-95 

17-AUG-95 

17-AUG-95 
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Bechtel Haof()rd, Inc. l _Lfqn~ CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST I 

Data Turnaround -

0 Prioilty 
Collector - - Company Contact Telephone 

-~.D-.~ R. E. Peterson (509) 372-9638 • Normal 

Project Designation Sampling Location SAP No. 
I 00-KR-4 Groundwater Sampling - Round ii IOOK B95-069 

Ice Chest No. Field Logbook No. Method of Shipment 

C.Ml- ~'fl./ Fz f_::::::.L - I olf-7 Federal Express 

Shipped To Olfsite Property No. wcrs-o -oc1-oci -LJo 
Bill or Lading/ Air Bill No. 

Lockheed ;;zqo c.10 3q 35'1 
Possible Sample Hazards/Remarks 

Preservation HNO, Cool 4°C Cool 4°C HNO, Cool 4°C Cool 4°C HNO, 
.".!.,_~ 

Type or Container 
,~,:I 

G G PIG P/G G P/G ·G -~ 

•~---:i: 

No. or Container(s) 
1 I 6 1 1 1 

.J:::: 
1 ;?'--~ 

Special Handling.and/or Storage '.,..;J .. "il' 

Maintain samples between 2°C and 6°C. 
Volume 

500mL 500mL 250mL IL IL 20mL S00mL 
·tl. -

ICP Aniom (JC) - Turbidity On,.. Alpha, Tritium, Activity ICP 
~ 

I Metals -
P, Cl, SO,, Gross Beta, C-14 Scan ~ 
NO,, NO,, U-234'235 Metals - f"°'-.~ 

SAMPLE ANALYSIS TAL PO, /238, Sr-90, TAL 
' (Unfilter- Gamma Spec (Filtered) 

ed) 

Sample No. Matrix• Date Sampled Time Sampled 

II0G 81'i"4 ' w 7 ( (( /f< {!) o/ 'f v X X .X X >< ~ I 

U0G ,rl,€' w 7 /11 Its- 011./-0 >< 

CHAIN OF POSSESSION 
SPECIAL INS1RUCTIONS Ma1rix• 

Sign/Print Names 
s - Soil 

R~uished B_z ~-~~Da:ime !Zr& b~ 
Datcffime l'/tJd Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA SE - Sedirucnl 

~- 180.1 is being requested for information only. The ERC Contractor acknowledges that SO• Solid 
?-/;/, 5/f,Co~ a.~ )1..4..1 1-//-H· SL • Slud&• 

R-''-'""·•'.,..--' B~ 6<Paternme 0900 /Received "By Date/Time the 48-hour holding time will not be met. w -w,101 

~ ¼2 /1,_wJ,.-J/,-/ 7-12-i,sl 
0 - Oil 
A - Air 

The Activity Scan is fur all sample numbers listed on this chain ur custody. l>S • Uru,n Solids 
_J{elinquishcd By Dateffime Received By Dale/Time UL • Vrum Liquids 

/~ 
T • Tissue 
WI- Wipe 

1 
Rflinquished By Dateffime Receiv~ By Dale/Time L - Liquid 

V - Vqet11ioo 
\ X - Olbcr 

...;:::_LABORATORY 
Rece~~ 

TIiie Datcffime 

JJ SECTION ..5,,___/1. L._ (....._...,/.,.J,, .. , 7,, J '1:,- (Jr Ju 
vflNAL SAMPLE Disposal Method Disposed By Datcffime 
-cillSPOS~ 

( "" i..... - - -- - . 



~i;;: n'.ilU[! I m •;pr 
'.?'i1l m ~t 11h11 ~ ~ -~ lJ !} WHC:-SOW:-93-0003 

Revision 4 

SAMPLE CHECK-IN 11ST 

Date/Time Received_: 7- t 3 · 95' 'SDGI: nu ___,.___._,., ="------.---'---

Work Order Number: hn4 .. • ·. __ _......,,'+-, =------

Shipping Conta.iner ID: SM l- t;~ '-1 . Cha.io of Custody I __ __._ ,?(t't= 

1. 

2. 

3. 

Custody ·Seals on shipping container intact? 
' . . . ' ' 

Custody Seals d~ted and signed? 

Sample temperature ___ y__._~--''C,"'-----------

Yes [x] 

Yes 
~. 

No 

No 

.[] 

[ ] 

4. Vermic~lite/packing materials i~ 

5~ Each s~m~le i~ in a. p~~stii bag? 

6. -S~mple holding times exceeded? 

Wet ( J Dry P() 

Yes [,\] No [ ] 

Yes [\] No [] -

7. Samples.have:· 
· ·- tape ' 

. )( custody seals. 

8. Samples are: · · · - · 
~in ·good condition 

· broken . 

hazard labels 
~-app~opriate sample labels 

leaking 
--have air bubbles 

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

Yes[rj _ No [ ] . 

Notes: --------------------~--------

33 
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Sample Login 
· Login Review. Checklist 

Lot Number L '-1 o/o ] 

. 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. -

• ' 1 ' 

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

· be omitted. . · 

SAMPLE SUMMARY REPORT YES NO NIA Comment 

· · 1" Are all sample ID' s correct? 

. 2. Are all samples present? 

3'. Are all matrices indicated correctly? 

4. Are all analyses on.t}le·coc logged in for the 
· appropriate sample~? · . * · 

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

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

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_ · N/A Comment 

date secondary review signature date 

01 f 



LockheJkJ Analytical Se~ices 
Sa111pie' Receiving C~ec:klist _ 
Cliait Name: 1.t1 ,.t::J < -f ,',.., _.,l... <P- J./o: .,/4-,?1} Job No. 

COOLER <;:ONDITION UPC>N RECEIPT 

7f T~mperaturc of cooler upon receipt: 

temperature of temp. blank upon receipt: 
Yea -

custody seal• intact '~-

chain of custody present "\. 
,r 

blue ice (or equiv.) prcsart/frozcn ·x 
rad survey completed . ,< 

SAMPLE CONDmON UPON RECEIPT 

Yea 

all bottles labeled X 
samples intact ,< 
proper container used for lllDlplc typo A 
sample volume sufficient for analysis X. 
proper pres. indicated on the COC .K 

VOA's contain hcadspace 
arc samples bi-phasic (if 110, indicate sample ID'S): 

I 

MISCELLANEOUS ITEMS 

Yea 
samples with short holding times X 
samples to subcontract 

ADDmONAL COMMENTS/DISCREPANCIES 
•' 

~ ,,,. ( \ 
Completed by / date: / r... A VC-,•L )01A £ill . 7-/). Qr - -
Scat to the cliait (date/initial•): 

N-.: • .. COIJlM:I Ibo •ppruprulo CSR of .uy tlbcfffMDCloa U1U11odinaly .. muipt 

t 1L1 t Cooler ID: ,,/;,;. ,. 

No • Commmtl/Diacrcpancica 

No • Commmta/Di•crcpancica 

- - -·--

·* < 
--"' 

No • Commmta/Di•crcpailcica 

n. 1.1'.1.JIX J ~ 1..1',''f.LJ / .j-c,~ J.l 'IJ,.f..,· 

/'J ,V T',...,p 
, , , 

, 

•• Cliait'1 lignaturc upon receipt: 

.. ;, pkuo mit;w thi• iafonmtloa ad ICllll1I m JiuimjJ/r; lo rbo appn,pti,to CSR (102) J6J-IJ46 

- 0 
~ 

¼ version 2.0 (11/11/94) --· 

//VP uC-f" 
I 

.Page 1 of 

.. 

iJoI<eO l¼>LJ) :; 
/ 

-·.~~;J. 
~ 
--..;,_~ e,~ 
.$ 



Lo~kheed Analytical Laboratory 
SAMPL:E SUMMARY' REPORT (su02) 

Bechtel Hanford, Inc. * Richland, WA 

~~~"'~~"~~~;,•· 
BOG864. - L490l-l Water SCREENING -

L4903-2 Water 6010 ICP METALS · 
L4903-3 Water 300.0 CHLORIDE 
L4903-3 · Water 300. 0 FLUORIDE-

· L4903-3 Water 300.0 NITRATE -
L4903-3 Water· 300.0 NITRITE -

. L4903-3. Water 300.0 PHOSPHATE 
L4903-3 Water 300. 0 SUL.FATE:- · 
L4903-4 Water 180.1 TURBIDITY 
L4903-5 Water GAMMA SPEC LAL-.. 
L4903-5 Water GR ALP/BETA LAL 
L4903:...5 Water SR-90 LAL-0196 -
L4903-5 Water. u,...JSOTOPIC . LAL-
L4903-ll Water C-14 LAL-0209 -
L4903'-11 Water TRITIUM(H3) LAL 

BOG865...:. L4903y-12 . Filt H20 6010 ICP METALS . 
i 

.·· REPORT TYPE _ L4903-13 Water EDD - DISK DEL-;-
L4903-13- Water !NORG TYPE 4A R 
L4903-13 Water RAD RPT TYPE 4F 

0 2 {' 
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.· LOCKHEED ANALYTICAt SERVICES 

Sample Results 

.. 
!Client Sample ID: BOG664 ID~te Collected: 11-JUL-95 

I Matrix: Water . !Date Received: 13-JUL-95 · 

I Percent Solids: N/A · 

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 Q.086 0.10 B 17-JUL-95 25264 L4903-3 

NitratesN 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 25.266 L4903-3 

Ortho Phosphate . mg/L 300·.0 0.081 0.10 HB 17-JUL-95 25267 L4903-3 

Sulfate mg/L 300:.0 21. 0.10 17-JUL-95 25268 L4903-3 

022 



Nonmetals Analytical Data 
Technical Review Checklist 

I 

(Analyst) 

Completeness Review 
1. Was required method/SOP followed? 

2. 

3. 

4. 

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

Are all 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 
6. Were samples properly preserved and analyzed within the 

method-specified holding time 7 

./ 

/ 

✓ 

✓ 

I ✓ 

8. Are Instrument calibration criteria met? ✓ 

7. Ara initial and continuing calibration verification data .,,,-
(bracketing the samples of Interest) within criteria? 

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

9. Are matrix spike '1ndJor matrix spike duplicate (if required) ✓ 
recovery data within criteria? 

10. Are method blank data within criteria? ✓ 

11. Are dupllcate precision data within criteria? 

· 12. Are laboratory control sample data within criteria? 

13. Has spike verification been performed adequately? V 

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

Notes and comments: 

-.~ ."'.'".7· 

~1'\e.:. '"EC.,6,1.c;.c. aJ'T --

~~ ..... \IM.Cr ~ ..:)Ga'.'•~).,.>~-,, 

~r. 

LAL ID(s}: 

LA.4,D3-3 
l v' 



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

LAL BATCH: 71 3-BH 

CALIB. DATE: 7 /17 /95 

, , CALIB. TIME: 9:23 

CALIB. CURVE: QUADRATIC . R SQUARED: 0.99994 

STANDARD DATA 

MANUFACTURER: EMS Cl ENCE LOT NUMBER: 33210335 

STANDARD ID CONCENTRATION 

AUTOCAL1 _O ug/L 

AUTOCAL2 20 ug/L 

.AUTOCAL3 20 ug/L : 

"AUTOCAL4 50 ug/L 

·AUTOCAL5 100 ug/L. 

AUTOCAL6 1000 ug/L 

AUTOCAL7 50Cl0 ug/L 

· INITIAL CALIBRATION VERIFICATION STANDARD 

SAMPLE ID TRUE VALUE FOUND 

ICVL 1000 ug/L 

INITIAL CALIBRATION BLANK·_ 

SAMPLE ID FOUND 

ICB ~ ug/L 

L./0 

967 ug/L 

FLAG 

u 

.. CONTINUING CALIBRATION VERIFICATION STANDARDS 

SAMPLE ID. TRUE VALUE FOUND 

CCVL 1 000 ug/L 994 ug/L 

CCVL 1000 ug/L 

CONTiNUING' CALIBRATION BLANKS 

SAMPLE iD FOUND 

CCB < 10.0 ug/L 

CCB <'IP >-8"tJg/L 
r-. .. ,,,y,~ 

945 ug/L 

FLAG 

u 
u 

RECOVERY 

97 % 

RECOVERY 

99 % 

95 % 

· INTERCEPT: -4.960 

LINEAR COEFF.: 1.548E-04 

QUADRATIC COEFF.: -3.275E-13 

RESPONSE 

0 

187332 

120604 

529372 

, 555830 

6578974 

34908736 

02[ 



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

LAL BA TC.H: 71 3-BH 

CALIB. CURVE: QUADRATIC 

STANDARD DATA 

MANUFACTURER: BAKER 

STANDARD ID 

AUTOCAL1 

AUTOCAL2 

AUTOCAL3 

AUTOCAL4 

AUTOCAL5 

·AUTOCAL6 

AUTOCAL7 

CALIB. DATE: 7 /17 /95 

CALIB. TIME: 9:23 

R SQUARED: 0.99999 

LOT NUMBER: D10718 

CONCENTRATION 

0 ug/L 

· 6 ug/L 

6 ug/L 

15 ug/L 

30 ug/L. 

300 ug/L 

1_500 ug/L 

INITIAL CALIBRATION VERIFICATION STANDARD 

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 

CCVL 300 ug/L 

CCVL 300 ug/L 

·----·. 
CONTINUING CALIBRATION BLANKS 

. SAMPLE ID FOUND 

CCB .~ (2.o ~ug/L 
. ;;;.\•Jl'.IIS . 

CCB ,._ <.t.o. ~ug/L · 

FOUND 

293 ug/L 

296 ug/L 

FLAG 

·U 

u 

RECOVERY 

98 % 

RECOVERY 

98 % 

99 % 

INTERCEPT: 0.279 

LINEAR COEFF.: 6.821 E-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 300.0 (IC) 

LAL BATCH: 71 3-BH 

CALIB. CURVE: QUADRATIC 

STANDARD DATA 

MANUFACTURER: .FISHER 

STANDARD ID 

AUTOCAL 1 

AUTOCAL2 

AUTOCAL3 

AUTOCAL4 

AUTOCAL5 

. AUTOCAL6 

AUTOCAL7 

CALIB. DATE: 7 /17 /f35 

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 CALIBMTION BLANKS 

SAMPLE ID 

CCB 

. CCB 

FOUND 

- <3.0 ug/L 

<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 

QUADRATIC COEFF.: -1.500E-13 

RESPONSE 

0 

105264 

64936 

200190 .. 

344636 

3973384 

20702312 

02r 



. LOCKHEED ANAL YTIC~L LABORATORY 
CALIBRATION SUMMARY - LOW LEVEL 
DETERMINATION OF SULFATE BY METHOD 300.0 (IC) 

LAL BATCH: 71 3-BH 

CALIB.CURVE: QUADRAT~ 

STANDARD DATA 

MANUFACTURER: FISHER · 

STANDARD ID 

AUTOCAL1 

AUTOCAL2 

AUTOCAL3 

AUTOCAL4 

AUTOCAL5 

AUTOCAL6 

AUTOCAL7 

CALIB. DA TE: 7 /17 /95 

CALIB. TIME: 9:23 

R SQUARED: 0.99999 

LOT NUMBER:. 942865 

CONCENTRATION 

0 ug/L 

40 ug/L 

40 ug/L 

100 ug/L 

200 ug/L 

2000 ug/L 

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 

CCVL 

2000 ug/L 

2000 ug/L 

CONTINUING CALIBRATION BLANKS 

SAMPLE ID FOUND 

CCB - < 30.0 ug/L 

. CCB ~ p.~g/L 
- .. ,1,1t-ts· 

2092 ug/L 

2017 ug/L 

FLAG 

u 
u 

RECOVERY 

99 % 

RECOVERY 

1_05 % 

101 % 

. INTERCEPT: 2.212 

LINEAR COEFF.: 2.059E-04 

QUADRATIC COEFF.: -1.999E-13 

RESPONSE 

0 

273972 

202036 

466014 

841896 

9806530 

51095758 

02£ 



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

LAL BATCH: 713-BH 

CALIB. CURVE: QUADRATIC 

STANDARD DATA 

MANUFACTURER: EM SCIENCE 

STANDARD ID 

AUTOCAL1 

AUTOCAL2 

AUTOCAL3 

AUTOCAL4 

AUTOCAL5 

CALIB. DA TE: 7 /17 /95 

CALIB. TIME: 9:23 

R SQUARED: 0.99954 

LOT NUMBER: 33210335 

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 

CCVH 

CCVH 

TRUE VALUE 

50 mg/L 

50 mg/L 

FOUND 

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 



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

LAL BATCH: 713-BH 

CALIB. CURVE: QUADRATIC 

STANDARD DATA 

MANUFACTURER: BAKER 

STANDARD ID 

AUTOCAL1 

AUTOCAL2 

AUTOCAL3 

AUTOCAL4 

AUTOCAL5 

CALIB. DATE: 7/17/95 

CALIB. TIME: 9:23 

R SQUARED: 0.99962 

LOT NUMBER: D 10718 

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 

CCVH 

CCVH 

TRUE VALUE 

15 mg/L 

15 mg/L 

FOUND 

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.: 5.361 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) 

LAL BATCH: 71 3-BH 

CALIB. DATE: 7 /17 /95 

CALIB. TIME: 9:23 

CALIB. CURVE: QUADRATIC R SQUARED: 0.99954 . 

STANDARD DATA 

MANUFACTURER: FISHER LOT NUMBER: .916724 

STANDARD .ID CONCENTRATION 

AUTOCAL1 1 .25 mg/L 

. AUTOCAL2 2.5 mg/L 

AUTOCAL3 6.25 mg/L 

AUTOCAL4 18.75 mg/L 

AUTOCAL5. 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 sheet) 

CONTINUING CALIBRATION VERIFICATION STANDARDS 

SAMPLE ID TRUE VALUE FOUND 

CCVH 12.5 mg/L 12 .. 71 mg/L 

CCVH 12.5 mg/L 12.52 mg/L 

RECOVERY 

102 o/o 

100 % 

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

INTERCEPT: 0.402 

LINEAR COEFF.: 5.321E-08 

QUADRATIC COEFF.: -9.497E-18 

.. RESPONSE 

20257792. 

43071456 

101271878 

373225638 

815326272 · 



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 ll)g/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-level 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-level calibration summary sheet) 

;. 

INTERCEPT: 3.292 

LINEAR COEFF.: 1.698E-07 

QUADRATIC COEFF.: -1.108E-17 

. RESPONSE 

50600034 

· 105738536 

254546738 

928638546 

2008736694 

032 



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

LAL BATCH: 713-BH 

LA~ORA TORY CONTROL SAMPLE ILCSI · 

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 ILCS-DUPI ' 

LCS ID . ANALYTE TRUE FOUND 

(No low-concentration Laboratory Control SampJe duplicate) 

LABORATORY CONTROL SAMPLE-LABORATORY CONTROL SAMPLE DUPLICATE COMPARISON 

ANAL YTE LCS LCS-DUP RPO 

(No lo_w_-concentration Laboratory Control Sample duplicate) 

RECOVERY 

96 % 

101 % 

97 % 

98 % . 

RECOVERY 

FLAG 

03~ 



LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
LABORATORY CONTROL SAMPLE (LCS) - HIGH CONCENTRATl(?NS 

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 . 

I 

LABORATORY CONTROL. SAMPLE DUPLICATE (LCS-DUPJ 

LCS ID ANALYTE TRUE FOUND 

. I . • . 

·· (No low-concentration La_boratory Control Sample duplicate_) . 

LABORATORY c·oNTROL SAMPLE-LABORATORY CONTROL SAMPLE DUPLICATE COMPARISON 

ANALYTE LCS . LCS-DUP RPO . 

(No low-concentration Laboratory Control Sample duplica_te) 

RECOVERY 

102 % 

101 % 

99 % 

.100 % 

RECOVERY 

FLAG 

03~ 



LOCKHEED ANALYTICAL LABORATORY· 
QUALITY CONTROL DATA SUMMARY 
METHOD BLANK 

:,,j. 

LAL BATCH: 71 3-BH 

. LABORATORY CONTROL SAMPLE (LCS). 

LCS ID ANALYTE 

FIL TEAED BLANK CHLORIDE 

FIL TEAED BLANK NITRITE-N 

FIL TEAED BLANK NITRATE-N 

FIL TEAED BLANK SULFATE 

FOUND FLAG 

L, \o ~g/L 1'~6-,\111,s u 
<2.0 ug/L u 
<3.0 ug/L u 
<30.0 ug/L u 

03C 



LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY· 

' SPIKE AND SPIKE DUPLICATE ANALYSES .,• 

LAL BATCH: 71 3-BH 

MA TRIX 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 20.83 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 

MA TRIX · SPIKE 

LCS ID ANALYTE SPIKE DUPLICATE 

(No matrix spike duplicate) 

SPIKED 

SAMPLE 

73.34 mg/L 

12.36 mg/L 

12.51 mg/L 

60.89 mg/L 

SPIKED 

SAMPLE 

RPD 

SPIKE 

RECOVERY 

104 % 

103 % 

100 % 

100 % 

SPIKE 

RECOVERY 

FLAG 

FLAG 

FLAG 

037 



LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
DUPLICATE SAMPLE AN~l. YSES 

LAL BATCH: 71 3-BH 

DUPLICATE SAMPLES 

SAMPLE 

LCS ID ANALYTE RESULT 

L4903-3 CHLORIDE . 31.69 fT19/L 

L4903-3 NITRITE-N < 2;0 ug/L (Ul 

L4903-3 NITRATE-N 2.50 mg/L 

L4903-3 SULFATE 20.83 mg/L 

i,' 

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) 

LAL BATCH: 713-BH 

CALIB. DATE: 7/17/95 

CALIB. TIME: 9:57 

CALIB. CURVE: QUADRATIC R SQUARED: 0.99995 

STANDARD DATA 

MANUFACTURER: BAKER LOT NUMBER: D13143 

STANDARD ID CONCENTRATION 

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 STANDARD 

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 U 
C:: ,. o c'"o',u.s \'16 

INTERCEPT: -4.427 

LINEAR COEFF.: 6.330E-05 

QUADRATIC COEFF.: -9.740E-14 

RESPONSE 

0 

322011 

318229 

1309254 

1423150 

16257752 

92109900 

03~ 



LOCKHEED ANALYTICAL LABORATORY 
CALIBRATION SUMMARY - LOW LEVEL 
DETERMINATION OF ORTHO-PHOSPHATE BY METHOD 300.0 (I_CI 

LAL BATCH: 71 3-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 

CONCENTRATION 

, , 0 ug/L 

40 ug/L 

40 ug/L 

100 ug/,L 

200 u,g/L 

' 2000 ug/L 

10000 ug/L 

INITIAL CALIBRATION VERIFICATION STANDARD 

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 1 927 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 CONCENTRATIQNS 

LAL BATCH: 71 3-BH 

LABORATORY CONTROL SAMPLE (LCS) 

LCS ID 

LCSL 

LCSL 

ANALYTE 

FLUORIDE 

ORTHO-PHOSPHATE 

TRUE 

1000 ug/L 

+eee-ug/L 
2- (~· 

LABORATORY CONTROL SAMPLE DUPLICATE (LCS-DUP) 

LCS ID ANALYTE TRUE 

LCSLDUP 

LCSLDUP 

FLUORIDE 1000 ug/L 

ORTHO-PHOSPHATE 4-ee&ug/L 
2.- (-

FOUND 

962 ug/L 

1963 ug/L 

FOUND 

1066 ug/L 

1953 ug/L 

LABO RA TORY 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 

96 % 

~la~ ~-11, 

RECOVERY 

107 % 

~la '11.<.i 
~ 

FLAG 

041 



I I I l 

CLP 

1 CLIENT ID· NO. 
.INORGANIC ANALYSES DATA.SHEET 

BOG865 
Lah Name: L .A .. S. ---------- Contract: .BECHTEL_HA 

Lab Code: LOCK Case No. : 713BHD 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

0.0 

SAS No.: SDG No. : LK4903 

Lab Sample ID:.L4903-12 

Date Received: 07/13/95 

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

CAS No. . Analyte 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 -
7,440-41-7 Beryllium 1. 0 u p --7440-43.-9 Cadmium 5.0 u p 
7440-70-2 Calcium- 67100 E p -

7440-47-3 Chromiurtl 3.0 u - -- p -
7440-48-4 Cobalt - 6.0 u p --Copper • 3.0 u ·p 7440-50-8 -7439-89-6 Iz-on 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 p -u -

- -
- -
-

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

·FORM I - IN 

.;,,;_ - ' 



CLP 
! I ) l 

. . 1 CLIENT ID NO. 
INORGANIC _ANALYSES DATA SHEET 

11 ' ' , 

BOG864. 
Lab Name: L.A.S. Contract:-BECHTEL HA ----------
Lab Code : · LOCK Case No.: '713BHT 

Matrix. ( soil/water) : WAT~R 

Level (low/ined) : LOW' 

%· Solids: 

SAS No.: SDG No. : LK4903 

Lab Sample ID: L4903-2 

Date Received: 07/13/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-.S 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 28.4 B p -
7440-41-7 Beryllium 1. 0 u p -
7440-43-9 Cadmium 5.0 u· p -
7440-70-2 Calcium-! - 56700 p -
7440-47-3. Chromium 3.0 TI p -
7440-48-4 Cobalt - 6.0 u p --7440-:50-8 Copper~ 3.0 u p 
7439:...99-6 Iron · 23 .4 B p --7439-92-1 Lead 56.0 u p 

-
7439-95-4 Magnesium 11800 p 
7439-96-5 Manganese 2.0 u p --7440-02-0 Nickel 15.0 u p 
7440-09-7 Potassium · 4730 B p -
7782-49-2 Selenium 87.0 -u p 
7440..:.22-4 Silver - 4 .. 0 u p -
7440-23-5 Sodium-- 6720 p -
7440-28-0 Thallium so.a TI p-::-
7440-62-2 Vanadium- 8.4 B .P 
7440-66-6 Zinc - 4.8 B p -

-
- -
- -
- -

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR:._ Artifacts: 

Comments:. 

FORM I - IN 
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Nonmetals Analytical Data 
Technical Review Checklist 

(Analyst) 

::::•::::::: •:::;::::::::: ::::::::::::::: : Ili!I!i{o~~hdJitJri :• :::c: l! :;;: : : : : Ii! i\!: 
Completeness Review 
1. Was required method/SOP followed? 

2. Are all 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 fill 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? 

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

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

10. Are method blank data within criteria 7 

11. Are duplicate precision data within criteria 7 

12. Are ·laboratory control sample data within criteria? 

13. Has spike verification been performed adequately? 

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

Notes and comments: . 

lla-Otl~:Z-84 

:!::y,i 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

:u(ci"UHiil;::1:}i3+bb it :: 
1n~Mtii1fDRf ,ooa . ·.· · ... -' •···.·.·,,·. ·.· .. · ... '.· · ... ··-:•···.·c 

<'t,a/ ::::::::::::::::::::::::::::: ::::: :caWi~~~-• ····· ) .... ··---........................................ : 

LAL ID(s): s~ L4903-4 /~ ---

H:\Qeneral\OA\da-"-lcJno 



Analyst Name (Print): 

Batch Number 

tM· ii ~1:;lL~ck~.,ed Analytical Laboratory 
?-lt,1 ,,, Pt~~,~ ~- l «~etals Analytical Data 

Technical Review Checklist 
(An~lyst) 

.r ... Wr•, L ,\,.Jn~r I Instrument: T-J"A I cAP 61 -f! 

Client Name Code Comments 

I Method: CU'/6t:110 

e.nc:t, si- ACS 
inciudad YIN updetad YIN 

il2- 11, ,~ rvn . .JI ,z L. cJ C.w •;!, ., z .. 1:11 A.a. ,t Part.".,.\ M N N 

.., 13 IJHD Jcc.ht-.f Uc.~~o,-~ ,sr r-. R:...-t-ic.l ff It ., 

... uuc ANOMALY 
10 Prep Blank data W&lil not within 'criteria 
11 Laboratory Control Sample waa not within criteria 
1 2 Duplicate Precision waa not met 
1 3 Matrix Spike recovery was not within criteria 
00 Other 

! 
DNCf'il,don v. No Com~ 

Compl•tanNa Review 
1. Were the standard operating proceduree (SOP) followed? ' Are all raw data available and labeled properly (e.g., method• uaed, 2. 

unite, sample ID•. dilution factor•, rerun•)? I 

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

4. Were !J! the client eamplH analyzed for all constituent• and QC H I specified on the LAL Bench Sheet•7 

Data Quality A .. _mem 
5. Waa the sample properly preearved and analyzed within the method- I 

specified holding time? 

6. Were the inetrument calibration criteria met? I 

7. Are the initial and continuing calibration verification samplH data 

" bracketing the .amplea of interact within criteria? 

8. Are the bracketing i~ and continuing calibration blank data within 
,,. I Cit:11~ fo,/4,/ p... N,·. CAI.IUIIIIC 

criteria? ' csn_,-_..J ..,;-n, M; • 

9. For /CP Only: Ara the interference check atandard recovery data within I criteria? 

Notes and comments: * .s.-.1." "-'" ~-1 fl<lo:t' ; ,l,1,,,.,J 111 ,d ,',, a.-t,i:,._;,J,,._ .-P 1t,"...J. &:'. l•-.ls. 

.; o~ lb ~-.J• A,r • .--,..,'t11. 

ff R • ..., .. 1,..;_, re-: 'J .f., r No' ,!o,d n CCIJ / IC If f .. ;1.,r,u. 

N•te ! c. I SJ, en a&cf,,J 6,1 N,' IEC1 - Co I ,Sj w./11-es saevlJ ~ --rl«I .a,,,., ~'llti-.--f l'IA1. 

+- 'l.-- ,_ ,. ... .- Qlo-lJ 

I certifv, to the be« of mv lcno_,,..e. tNlt tJ» um .,. ~ 11nd In _,,,.._ with tM /aboram,y pollolee and cl-, ,.,,.,..,_.,. 
exc.pi • noted uove. 

I"' 
I 

Analyst Signature/Date 

' 
I 

I 

I 
I 

I 
I 

' 

! 
: 
' 
I 
i 
I 
I 
I 

I 



I 

I 

I I ] I ~Lockheed 

ICP RUN LOG 
j ·. 

DaJe: 1 I' .:lu \ q S Start 'lime: _ ___,;;;c=.z."'"': s-:;..;-,,___ ___ _ 

End lune: __ o,._9.._.;=0O"-------

Sensitivity Check (10 PP• 11. 110 PP• eu): __ __. ....... .._ ______________ _ 

ICP Fik Folder: _____ .I..;;i°l.iil.s:..L., 9....u6~A"'-'-', 0 .... .0:a,.F ___________ _ 

I 

II QC REFERENCE PAGE: II 
11 

I 
·.~ 

I BATCH# ' COMMENTS 

"'71'2. "'' t €' ~""· f'c,rt;..._\, - r.,,,.-01.,.,,.,., re 4 ',J .Per- N,' d:.. To iCel /Cc(J .+'a:1,.,-e.,. 

"l t3 Bl-ID ,j.L..,...,_ •I 

~ 
~ 

I~ I 

~ 
~ 

f 

----
~ 

" -
DATB:_-..1.,~,~~~<~~r-_____ _ 

TM_ :sample loadiaf ~ tiff upl in II J-rinr binder nut ID 1h11 UUlnunl/nl antJ will b11 bound Ill nt11dtd. 

REVIEWER:------------ DATE: _________ _ 

LAL-95-LOG-0733 

Page 000151 

20C 



•··r: 

I 
I ; I ! 

ICP RUN LOG - QC.REFERENCE PAGE 

II 306 II 

_JI SOURCE I WTNUMBER I PREPARATION I EXPIRATION 

I DATE DATE 

ICY twrr/,...,.-ft_~;.,, 11.,o1 ,11.,,_J "tSOQA ~ / 1 l.,s- iO/ 1/q5 
.,, 

MICV M18T qS'll'8 4 I 2,r..1QI:' "1/ 1 /q& 

CRI 1-.~~ ...... ~ v~nf'11.-e5 ~S'II~ .. lz.e./9s q I I Jq, 
,, 

/CSA II Cft018'H,• IT - • I, /q1, 

ICSAB II •ua IEfl S • J3 - g/ I /qs 

STDA u 't5'0t.2. .J/3/95". 't./ I I '15' 

STDB ,, 
'15'0'/3-l '13 1 I 1,/fs "',, 1qt; 

SPIKE A I"., ..... ,,..;£_ v~n1vrdS <t S"00<t -rrl10/9s "f / I /'tS' 

SPIKE B Pia, ... ~ - °'"''"'. A~sc-r: - <t101s1,o.z; - z/z.8/'¾6 

SPIKEC l"'crcia~i .. v~"tur~,. 'tS"'08'\ 3/,c/9S 11 /1/'IS" 

JIFC.EE s,:a,~ II qS" 123 5 / .;/9,s- •t/1/qs 

TC.LP 5,ci ke. II 146"1 I B ~/zB/95 Q Ii /qs 

Pagt pnpand bJ: ------.11AA¥~=~1=· ::!:::·-->-2.... ______ _ , DaU: _--..!:o:.Lz_.Xiuvu..l -1.?=.S-__ _ 

Reviewer:_·------------------- Dau: -------

LAL-95-LOG-0733 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

_Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: B0G864 

Date Collected: 11-JUL-95 

Matrix: Water 

Ac-228(Ra-228) 24-JUL-95 GAMMA SPEC LAL-0063 25331 
Co-58 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Co-60 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Cs-137 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Eu-152 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Eu-154 24-JUL-9,_5 GAMMA SPEC LAL-0063-25331 
Eu-155 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Fe-59 24-JUL-95 GAMMA SPEC LAL-0063-2533.1 
Pb-212 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Pb-214(Ra-226) 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Ra-226(GAMMA) 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Ru-106 24-JUL-95 GAMMA SPEC LAL-0063-25331 
U-235(GAMMA) 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Gross Alpha 26-JUL-95 GR ALP/BETA LAL-006O 25332 
Gross Beta 26-JUL-95 GR ALP/BETA LAL-0060-25332 
Tot~l radio-strontium 03-AUG-95 SR~90.LAL-0196 25333-
U-233/4 04-AUG-95 U-ISOTOPIC LAL~0108 25334 
U-235 04-AUG-95 U-ISOTOPIC LAL-0108-25334 
U-238 04-AUG-95 U·IS0TOPIC LAL-0108=25334 

Page 2 

14. 
2.0 
3.9 
-1. 7 
-8. 
13. 
2. 
7.0 
6. 
4. 
30 
-9. 
-12. 
2.3 
31. 7 
-0.29 
2.18 
0.131 
2.04 

LAL Sample ID: L4903-5 

Date Received: 13-JUL-95 

Login Number: L4903 

26. 38. 
5.5 9.3 
4.5 10. 
5.6 9.8 
12. 46. 
13. 23. 
10. 17. 
8.2 18. 
11 . fs. 
13. 19. 
130 180 
43. 81. 
29. 43. 
1.6 2.0 
3.1 2.2 
0.42 0.77 
0.36 0.13 
0.087 0.079 
0.34 0.096 

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 

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

412 



Consti 

C-14 
H-3 

L'ocKHEED ANAL YT! CAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

B~chtil Hanford Project (Project BECHTEL-HANFORD) 

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

·oate Received: 13-JUL-95 

Login Number: L4903 

Date Collected: 

Matrix: 

11-JUL-95 

Water 

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

Page 3 

2090 
101000 

180 
4200 

98. 
260 

pCi/L 
pCi/L 

413 



atertif icate 
THIS IS A PHOTOCOPY OF THE CERTl~iC,: 
WHICH IS BEING MAJLEO TO YOU UNDER 
SEPARATE COVER. . 

Standard Reference Material 4321B 
. Alpha-Particle Solution Standard 

Radionuclide 

Source 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 · 

Approximately 5.3 grams 

Natural uranium in 1-molar nitric 

~ 
0.01998 g ,·1 

1200 ESi January 1, 1~992· 10,~ ~ \ '2)4. \ 

U-238: 246.7 Bq ,·1 
. -:- i.\ C\ => ' ~\ 

U-235: 11.35 Bq g·1 

U-234: 237.6 Bq ,·1 

U-238: 0.87 percent <1> • 
U-235: 0.96 percent 
U-234: 1.86 percent 

Mass spectrometer, silia>n surface-barrier 
detector, and 4-,r(a+~) liquid-scintillation 
counter (2) 

. U-238: (4.468 : 0.005) :it 10' years {3> 

U-235: (7JJJ7 : 0.011) X l()' years 
U-234: (2.454 ± 0.006) x 10' years 

. This standard reference material was prepared in the Physics Laboratory, Ionizing 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 



.-

. NOTES· 
' . 

ill Indivi<:i~al uncertainties have the significance cif one standard deviation of the mean. or 
an approximation thereof. The combined. uncertainty is the individual uncertainties 
shown below added in quadrature. The overall unc·ertainty is taken to be three times the 
combined uncertainty. 

SOURCE OF UNCF.RTAINfY U1~~,..t<.TAJNT"'' (%) . 

U-238 U-235 U-234 

a) uranium assay of SRM 960 0.02 . 0.02 0.02 

b) uranjum atom ratio . 0.01 -0.07 0.$0 

c) quan~itative dissolution 0.25 o.zs· 0.25 

d) gravimetric measurements ·0.10 0.10 0.10 

· .• e) half life 0.11 0.16 0.24 
' 

Combi11ed uncertainty 0.29 0.32 0.62 

.x 3 x3 x3 

Overall uncertainty n.87 0.96 1 Rl'i 

" ' ' . ' . 

(7). SRM 4321 was prepared by quantitatively dissolving 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 thcnnal-ionization mass spectrometry, silicon surface
barrier alpha-paniclc spectrometry, and 41r(a+t3) Hquid-scintillation counting. The values 
that we recommend for the U-234/U-238 atom ratio and alpha-paniclc-cmission-rate ratio 
in SRM 4321B ate (5.29 :t 0.02) x 10-s and 0.963 :t 0.003, respectively. (Sec the 
Information for Users 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 funhcr information please· contact Dr. LL Lucas, (301) 975-5546; or J.M. Calhoun, (301) 
975-55,38. . 

SRM·432lB-

446 



O r 1 I 

(i) 

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 belo.w added in quadrature.· The 
overall uncertainty is taken to be three ·times the combined uncertainty. 

:"Source of uncertaintv 

a) original ~alibration of SRM 960 

b) quantitative dissolution 

c) gravimetric measurements 

d) half life 

Combined uncertainty 

Overall uncertainty · 

Uncertainty(%) 

U-238 U-235 U-234 

0.01 . 0.05 

0. 07 _ 0. 07 

0.07 0.07 

0.07 0 .07 . 

0.12 0.13 
*· 3 * 3 
0.36 o. 3!f 

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 ~d by mass spectrometry. 

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

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

SRM ·4321 
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1 ( I I -UNITEC BTATEB CEPARTMENT CF CCMMEi:::ic 
"'•clan•• ln~cl_cuca af Bt:and• ra• and TK_hnclcgy 
Gat~g. Merv•enc 20899 

Dear Customer: 

. . 

The St.andard Reference Material(s) (SRM'(s)) for which you have requested a Material Safety 
Data Sheet (MSDS), · · 4321B, U-238 · . . is excluded from 
cover:age in our regular MSDS system of more than.100 sheetsfor one or more of the following 

' ,·' ' 

reasons: 

1 • 

2 • 

3 • 

4 ·• 

5 • 

6 

7 • 

The SRM is .an article, as that word is defined in paragraph (c) of section 
1910.1200 of title 29 of the Code of Federal Regulations which does not release or · 
otherwise result in exposure to a hazardous chemical, under normal conditions of 
use. 

The SRM has been determined to be non-hazardous by the National Institute of 
Sta.ndards 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 label~ 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 SR.M is a 'wine labeled according to regul~tions issued by the Bureau of 
Alcohol, Tobacco, and Firearms. • · · : . · . . . 

The SRM is a radioactive material labeled according to regulations issued by the 
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 t~ you in regard to this matter, or any issue related to SRMs, please do 
not hesitate to write to me~ · · · 

Sincerely, · 

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

448 
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INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: U-238 Vendor: 

Activity of Standard Received: 0.035338 uCi ---------ll Vendor 1.0. # 

Weight of Standard Received (g): 5.3 g LAL 1.0. II: 

Standard Activity (pCi/g): .......;:6;.;..6.;;;..7;..;E.;;;..+.....;.0,;;.3.....,;.;;i/~--1 NIST Traceabka 7 

Halflife in Years or Days: Certificate II: --------4.468E + 09 rs 

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

Primary Dilution 

Balance Verification 7: .. 
Diluent Used: 1 M HNO3 

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

b: Weight of the Source Transferred (g): 

6.67E+03 

5.23707 

c: Total diluted weight (g): 132.03 

d: Total Diluted Volume (ml) 128.28 

NIST 

AA9804 

yes 

SRM4321B 

Kevin Free 

8/19/93 

peua 

R 

g 

ml 

e: Activity of Dilution by W8f9ht (pCi/g) la• b / c I: _2_.6_4_5_E_+......,0_2 ____ p_c_1,.9 ___________ _ 

f: Calculated DensiaV of ~an (glmj) [c / di: 1.029E+OO g/ml 

g: Activity of Diludoft.by Volume (pCl/mL) [e • fl: 2.722E+02 pCi/mL 

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

Prepared By: -------- Preparation Date: ____ 812 ........ 0;..;/9-3 __ _ 

· Reviewed By: -------- Review Data: --------
Purity/Cross Check Performed By: -------- Check Date: --------

449 



NntPhook No . 

. A A 98 oif ·-- . 

ISOTOPE WEIGHT DILUTION RECORD 

I sotope:_,__..L,l_,___-_-....;,.l. ___ ?J-=--8--·_; · __ Vendor: _______ N ..... f.....,5__.T.,__· __ _ 

Total Received Activity: - "- 13 D 1, @'t 
Wt. Received:_~_5="-, 3 _____ g 

Activity in Units/g: ;i_q f., 1 e,~ / j. 

Vendor ID: 'i ?J ~ 1 8 
NISTTraceab@L..li ·cert.# Sfnt-.c./3,:q g 

Reference Date: JAN I J \ '\ '\ ;l_ 

Activity converted (dpm/g): - / ~, 8 D ;l,,, 
. :~ ) 

dpm/g Receive Date: '1~ , , 1 f't'f3 

H alflife (Yrs or days) t ½ = '-t 4 1 , X IO q _ y ($ __ • _________ -------~-~~-~~~-~~~~-~~~:~--------------------- ______ _ 

PRIMARY DILUTION: Balance wt. check done (_v( 

a: Source activity: ___ _._}_-~ ... ,J~B-•"-'l-...., ______ dpm/g • (if t½ = < 100yr decay to prep. date) 

b: Wt. of Source transfered: .5. 2, 3 1 0 J g 

Diluent used: I (Y\ 1-\ N (u 

c: Total diluted weight: / ,3 ;i , D 3 g 

d: Activity of dilution (a*b/c): 581. / 3 I .n.,97f 
dpm/g ~ ,,, 

f tf1 = I• o~'t:J. 'f/"''-

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

e: Calculated de,nsity of solution: ___ /_. _o_.;,~~ .... :2 _____ g/ml ~ 3 = , . ~ ± yoo1 g/mLl 

, , ~ 16'>11L14~•aJ..~'lt::k f,.._114~ 
__ __...l.o._0=--7-'-','-2,-=------ dpm/ml Im ff tJCj , e. I"'·,., 

Dilution Log Book ID: bA L - 9 3 - ¢17 t./ - I '-l - I 

Preparation Date: B/J.o/93 Preparer's Name. ~~~ 

-----------------------------------------------------------------------------------------------------------
SECONDARY OR WORKING LEVEL DILUTION -Balance wt. check done ( vr' 

Log Book ID of source being diluted: 93 - ¢17'-/ - I'-/ - f, 

a: Source activity: 5 8 7. f ~ dpm/g • (if t½ = < 100yr decay to prep. date) 

b: Wt. of Source transfered: Q. , l, 0 &' I 5 g 

Diluent used: / Ql H N O 3 

c: Total diluted weight: / J,, [;', 2, l 

.d: Activity of dilution (a• b/c): I ol, 'J. 3 

g 
,n U -;t~ 8 4- 0,'i/7 lo __ _ 

dpm/g .- _. --e: Calculated density of solution: I • O :l... 9 ;;).. 
lrf "::,, I. O;J..f)., 

g/ml ~HN03 =~4 ± .0007 g/mll 

f: Activity by volume = (d*e): __ /_J__..,~5~,.___ ____ dpm/ml :t. • q % L.{. -~ o ~ 

Dilution Log Book ID: q, 3 ~ (> ¥ 1 l/ - / '-J - ;l., \._ ~ I'-.,<. -t.•l--

Preparer's Name:_0:-,,;~ _________ Preparation Date: r .;Lo/'I 3 

Revie'we_d By:,< __ ]_...,1 ....,~.......,_ _ _....W.....,_;I\J __ """''+/-- Review Date: 8...,'J)f ... qJ 
450 



(j -2 .l ~ t ffl "~i 11. r,,,• 1 u "il'JM Contin~ie<: From Page----
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SECONDARY/WORKING LEVEL 

STANDARD DILUTION· RECORD 

Dilution Source Information 

Isotope: 

Parent Barcode Number 

Vendor or Certificate 1.0; # of Parent Standard: 

Diluted Source Logbook I.D. 
0

#: 

Balance Verification?: 

Diluent Used: 

•Diluent: 

•oensity of diluent (g/ml): 

a: Parent Specific Activity:. 

b: Amount of Source-Transferred: 

c: Total amount of Dilution: 

d: Total Volume of Dilution: 

e: Activity of Dilution . [a • b / cl: 

f: Activity of Dilution (a • b / d): 

Dilution Logbook I. D. #: 

Prepared By: 

Reviewed By: 

15-4-7'!-14- -l 

Dilution 

. 2. 72· 2 I oG· /ht,~ 

g 

d/A . 
/J /A 

i 

I I -42 PG·. /v.,i-------1--, ....___,__ __ r r . 

2 Y - G11- 11- 1 · 

Preparation Date: 

Review Date: 

'If the diluent remains unchanged from the diluent used '~• .-•. P c.:-.::.vn source, then a weight dill..:ion of a volume unit source 

3a_~ be performed without a·density conversion. II th_e_ •! • .•·· r :"_J: ;es. a weighted proporticr. .-:!ensity c~nversion is necessary. 

Signed Date Signe<: 

... ·- ------------~--------------· -· -----·-
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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 
HCI for removal of daughter products. U-232 was stripped off with 0.5 M HCI at the end of the procedure. 
Tb.is solution was taken down to dryness. It was then brought up in 2 M HNO3 to 500 mL. Calibration of this 
tracer was performed with 0.5 mL U-238 (11.42 pCi/mL, 94-677-71-J) 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 

0173195 503.3 573.2 5.01 

U27319S 439.7 528.5 -4.75 

0373195 512.2 593.3 4.93 

0473195 566.5 646.8 5.00 

057319S 504.3 574.3 5.01 

067319S 604.3 744.0 4.64 

077319S 545.8 610.3 5.11 ' 
-

9.85 pCi ±. 0.33 
pCi/mL 

The _value calibrated f~r this tracer was 9.85 pCi/rnL with a precision of ;t.. 3.3 % 

U-232 Logbook Reference// 94-677-77-1 l6f. 1Jtl(Q 1- 31- ~!, 

~.(p _ 1) tt b. 1,.. 3 I · 1 ] 

¥tiu2~~✓ 
Read and Understood By 

452 
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.... Los Alamos Technical Asso;iates, Inc. 

8633 Gage Blvd. I Kennewick, WA 99336 I Telephone (509) 783-4369 I FAX (509) 783-9661 

October 2, 1995 
LATA95-192 

Ms. Joan Kessner 
Bechtel 
1022 Lee Boulevard 
Richland, WA 99352 

Subject: VB403.94, SDG LK4903-LAS 

Dear Ms. Kessner: 

Attached is the data validation report for analytical results for 100-KR-4 
Groundwater Round 8, (SDG LK4903-LAS). The package was received by 
Los Alamos Technical Associates on September 11, 1995. 

If you have any questions, please feel free to contact me. 

Sincerely, 

Marsha C. Webb 
Deputy Project Manager 

Attachment 

cc: Jeanette Duncan, CH2M Hill 
Don Smith, LATA 
VB403.94 
MCW/lb 
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IN1RODUCI10N 

· 100-KR-4 GROUNDWAlER ROUND 8 
Data Validation Narrative 

All samples in Sample Delivery Group (SOO) LK4903-IAS (VB403.94) were validated at level D as 
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2). 

The analyses were performed by Lockheed Analytical Services. 

ANALYSFS ~'IED 

See Table I. 

DATA QUAUIY OBJECIIVES 

Precision: 

Accuracy: 

Sample Result Verification: 

Detection limi1s: 

Chmpleteness: 

MAJOR DEFICIENCIES 

Goals for precision were met with the exception of those items 
discussed in the "Qualification Summaiy Table". 

Goals for accuracy were met with the exception of those items 
discussed in the "Qualification Summmy Table". 

All sample results were supported in ~e raw data. 

Detection limit goals were met for all sample results as specified 
in the Remedial, lnvestigation/Femibility Study Wark Plan for the 
100-KR-4 Operable Unit, OOE/RL-90-21, Rev. 0. 

The data package was 100% complete for all requested analyses. 

No major deficiencies were identified during data validation which required qualification of data as 
unusable. 

MINOR DEFICIENCIES 

Minor deficiencies were identified during validation which required qualification of data as estimated. 
See the "Qualification Smnmmy Table". 

40394MIL.NAR; Printed: 2-0ct-95, 9:05 am 000002 



LATA ID#: V8403 94 

Table 1 
Chain-of-Custody 
Analysis Request 

SDG: LK4903-LAS 
Sample Information 

SAMPLE DATE 
NO. COLLECTED MATRIX 

80G864 11-Jul-95 WATER 
B0G865 11-Jul-95 WATER 

Method References: 
Analysis 

1. I CP Metals (Unfiltered) 
2. ICP Metals (Filtered) 

Printed 10/2/95, 9:21 AM 

SAF 
895-069 
895-069 

FIELD QC 
INFO 

Split of B0G814 
Split of B0G815 

Method 
6010 
6010 

40394DST.XLS 

Analyses Requested 

1 2 
X 

X 
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GLOSSARY OF V AIIDATION APPLIED QUAUFIERS (GIEMIS1RY) 

Qualifiers which may be applied by data validators in compliance with the procedures herein are as 
follows. 

U- Indicates the compound or analyte was analyzed for and not detected in the sample. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture·content by 
the laboratory. 

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a 
QC deficiency identified during data validation, the associated quantitation limit is an estimate. 

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration 
is an estimate, but the data are usable for decision making purposes. 

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL 
but less than the CRDL and is considered an estimated value. 

R- Indicates the compound or analyte was analyzed for, detected, and due to an identified QC 
deficiency the data are unusable. 

UR- Indicates the compound or analyte was analyzed for and not detected m the sample. 
Additionally, the data are unusable due to an identified QC deficiency. 

40394MIL.NAR; Printed: 20-Sep-95, 4:08 pm 000005 



GLOSSARY OF IABORA'IORY APPUED QUALIFIERS 

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as 
follows. 

Commonly used laboratory metals (inorganic) qualifiers: 

U- Indicates the analyte was analyz.ed for but not detected in the sample. 

B- Indicates the analyte concentration is less than the CRDL but greater than the IDL. 

E- Indicates the value reported is estimated due to the presence of interference. 

N- Indicates spiked sample recovery was not within the control limits. 

*- Indicates duplicate analysis was not within control limits. 

40394MfL.NAR; Printed: 20-Sep-95, 4:08 pm 000006 



Qualification Summmy Table 
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ANALYTE TYPE 

Zinc MINOR 

Iron MINOR 

Nickel MINOR 

Thallium MINOR 

Vanadium MINOR 

Copper MINOR 

Calcium MINOR 

Magnesium MINOR 

Potassium MINOR 

Sodium MINOR 

Calcium MINOR 

Comments: 

Qualification Summary Table 

lnorganics (Metals) 
QUALIFIER SAMPLES DQO 

AFFECTED 
u B0G864 BLANKS 

u B0G864 BLANKS 

UJ B0G864 BOG865 BLANKS 

UJ B0G864 BLANKS 

u B0G864 BLANKS 

UJ B0G865 BLANKS 

J B0G864 B0G865 ACCURACY 

J B0G864 B0G865 ACCURACY 

J/BJ B0G864 B0G865 ACCURACY 

J B0G864 B0G865 ACCURACY 

J B0G865 PRECISION 
I 

REASON 

Preparation blank value is positive and 
outside acceptance criteria. 
Calibration blank value is positive and 
outside acceptance criteria. 
Calibration blank value is negative and 
outside acceptance criteria. 
Calibration blank value is negative and 
outside acceptance criteria. 
Calibration blank value is positive and 
outside acceptance criteria. 
Preparation blank value is negative 
and outside acceptance criteria. 
No matrix spike performed. 

No matrix spike performed. 

No matrix spike performed. 

No matrix spike performed. 

Serial dilution percent difference is 
outside acceptance criteria and the 
sample results are greater than 50 
times the instrument detection limit. 

1. The following field splits were identified: BOG814/B0G864 and B0G815/B0G865. Field split results are 
evaluated in SDG W0623-QES (VB403.95). 

Printed 10/6/95, 12:16 PM 40394QLS.XLS ooooB 
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10/2/95, 9:16 AM 

~Ji~! 3~iis . I 11 a:('. •:. ·•:. .. ~ .. , ·" .:J .•. METALS 
DATA SUMMARY TABLE 

LATA ID#: VB403.94 HEIS#: B0G864 B0G865 
Date: 11-Jul-95 11-Jul-95 

Matrix: WATER WATER 
Constituent CAS# Units Results Q Results Q 

Aluminum 7429-90-5 µg/L 29.01 U 29.0 u 
Antimony 7440-36-0 µg/L 58.ol u 58.0 u 

I 

Arsenic · 7440-38-2 ~g/L 98.0 u 98.0 u 
Barium .7440-39-3 µg/L 28.4 B 32.1 B 
Beryllium 7440-41-7 µg/L 1.0 u 1.0 u 
Cadmium 7440-43-9 µg/L 5.b u 5.0 u 
Calcium 7440-70-2 µg/L 56700 67100 
Chromium 7440-47-3 µg/L 3.0 u 
Cobalt 7440-48-4 µg/L 6.0 u 
Copper 7440-50-8 µg/L 3.0 jp~; 
Iron 7439-89-6 µg/L 23.4 12.0 u 
Lead 7439-92-1 µg/L 56.0 56.0 u 
Magnesium 7439-95-4 µg/L 11800 13700 
Manganese 7439-96-5 µg/L 2.0 2.0 
Nickel 7440-02-0 µg/L 15.0 
Potassium 7440-09-7 µg/L 4730 
Selenium 7782-49-2 µg/L 87.0 94.7 
Silver 7440-22-4 µg/L 4.0 4.0 
Sodium 7440-23-5 µg/L 6720 7770 
Thallium 7440-28-0 µg/L 50.0 82.1 B 
Vanadium 7440-62-2 µg/L 8.4 6.6 B 
Zinc 7440-66-6 µg/L 4.8 4.0 u 

Shaded areas indicate changes by the validator. 
40394DST.XLS, METALS 

0000:1.0 
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Sample Results (Form rs) 
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I . CLP 

1 
INORGANIC ANALYSES DATA SHEET 

CLIENT ID NO. 

BOG864 
Lab Name: L.A.S. Contract: BECHTEL HA ----------
Lab Code: LOCK Case No.: 713BHT 

Matrix (soil/water): WATER 

Level (low/med) : 

%' Solids: 

LOW 

0.0 

SAS No.: SDG No.: LK4903 

Lab Sample ID: L4903-2 

Date Received: 07/13/95 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-.4 7-3 
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 
BeryllI'um 1.0 u 
Cadmium 5.0 u 
Calcium- 56700 
Chromium 3.0 u -Cobalt 6.0 u 
Copper= 3.0 u 
Iron 23.4 y, 
Lead 56.0 u 
Magnesium 11800 
Manganese 2.0 u 
Nickel 15.0 J5 
Potassium 4730 B 
Selenium 87.0 u 
Silver 4.0 u 
Sodium-- 6720 
Thallium 50.0 J? 
Vanadium- 8.4 g 
Zinc - 4.8 $ 

-
-
-

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-
-

-
-
-

u 

u.::r 
u 
u 

Texture: 

Artifacts: 

00001~ 



CLP 

1 CLIENT ID· NO. 
INORGANIC ANALYSES DATA SHEET 

BOG865 
Lab Name: L.A.S. ---------- Contfact: BECHTEL_HA 

Lab Code: LOCK Case No.: 713BHD 

Matrix (soil/water): WATER 

Level (low/med): 

% Solids: 

LOW 

0.0 

SAS No.: SDG No.: LK4903 

Lab Sample ID: L4903-12 

Date Received: 07/13/95 

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

CAS No. Analyte 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 Beryllitim 1.0 u p --7440-43-9 Cadmium 5.0 u p 
7440-70-2 Calcium- 67100 E p -
7440-47-3 Chromium 3.0 u --- p -

J 

7440-48-4 Cobalt - 6.0 u p -
7440-50-8 Copper-- 3.0 )5 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 J5 p - uJ" 
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 

000013 
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Q 1" r -~LI bl»:: u[~O 
)'~ ii j . ~ti l1l " ~A\INORGANIC (METALS) 

· DATA VALIDATION CHECKLIST 

4. BLANKS 

Were ICB and CCB checks performed for all applicable analyses? 

Are ICB and CCB results acceptable? 

Were preparation blanks analyzed? 

Are preparation blank results acceptable? 

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form 

5. ACCURACY 

Were spike samples analyzed at the proper frequency? 

Are all spike sample recoveries acceptable? 

Are all elements spiked at an appropriate level? 

Was a post digestion spike analyzed? 

Are all post digestion spike recoveries acceptable? 

Were laboratory control samples {LCS) analyzed at the proper frequency? 

Are all LCS recoveries acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see ACCURACY DATA SUMMARY form 

6. PRECISION 

Were laboratory duplicates analyzed at the proper frequency? 

Are all duplicate RPD values acceptable? 

Were MS/MSDs analyzed? 

Are all MS/MSD RPD values acceptable? 

Were ICP serial dilution samples analyzed at the proper frequency? 

Are all lCP serial dilution %D values acceptable? 

Validation calculation checks were performed and are acceptable. 

PNO-DVF-014, R2 

If NO(s) are checked, see PRECISION DATA SUMMARY form 

40394MTL.XLS, Checklist 
10/2/95, 9:08 AM 

YES NO N/A 

[!} :J • 
o~ • 
[I '.J • 
0[!10 

YES NO N/A 

0 [I • 
[I •.• 
[!} • • 
000 
000 
l!l D D 
[!}OD 
[!} D D 

YES NO N/A 

[!} D D 
[I O • 
000 
000 
l!l D D 
o~ • 
[!} D -• 
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7/~ mJ?I'J;;i~ ti.A1.ai'INORGANIC (METALS) 

DATA VALIDATION CHECKLIST 

7. FIELD QC SAMPLES 

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? 

Are field/trip blank results acceptable? (see Blank Data Summary form) 

Are field duplicate RPO values acceptable? (see Field QC evaluation) 

Are field split RPO values acceptable? (see Field QC evaluation) 

Are performance audit sample results acceptable? 

Comments: The following field splits were identified: BOG814/BOG864, BOG815/BOG865. 

Field split results are evaluated in SDG W0623-QES (V8403.95). 

8. FURNACE AA QUALITY CONTROL 

Were duplicate injections required? 

Are all duplicate injection %RSD values acceptable? 

Were analytical spikes required? 

Are all analytical spike recoveries acceptable? 

Was MSA required? 

Are all MSA results acceptable? 

Validation calculation checks were performed and are acceptable. 

Comments: 

9. REPORTED RES UL TS AND DETECTION LIMITS 

Are results reported for all requested analyses? 

Are all results supported in the raw data? 

Are results calculated properly? 

Do results meet the CRDLs? 

Validation calculation checks were performed and are acceptable. 

Comments: 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

PNO-DVF-014, R2 
40394MTL.XLS, Checklist 

9/20/95, 1 :53 PM 

YES NO N/A 

[!) •• • • [!l • • [!l • • [!l • • [!l 

YES NO N/A 

• • [!l • • [!l • • [!l • • [!l 
D • [!l 
• • [!l • • [!l 

YES NO NIA 

[!l • D 
[!l • D 
[!l • • 
[!l • • 
[!l • D 
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Ml!;i; ~ · ijf , ·:· .i f'll 6· i ~i~ Jk·sl' I I ,-61~ . 
/i,,; . 1;) . ![ ~- lfi .. , •[) . ,, A INORGANIC (METALS) 

.DATA VALIDATION CHECKLIST 

HOLDING TIME SUMMARY 

SDG: LK4003-LAS VALIDATOR: BJ MORRIS 

PROJECT: 100-KR-4 

MATRIX 
HEIS-SN CODE ANALYSIS 

B0G864 WATER ICP Metals (Unfiltered) 

B0G865 WATER ICP Metals (Filtered) 

PNO-DVF-014, R2 

REVIEWER: BJ SEYMOUR 

DATE PREP ANALYSIS 
COLLECTED DATE DATE 

11-Jul-95 NIA 18-Jul-95 

11-Jul-95 NIA 18-Jul-95 

40394MTL.XLS, hold times 
9/2DtrE, 1 :54 PM 

DATE: 19-Sep-95 

LATA NO.: VB403.94 

PREP Required ANALYSIS Required 
HT HT HT HT VAL 

(davs\ (davs) (davs\ (days) Q 

NIA NIA 7 180 NONE 

NIA NIA 7 180 NONE 

00001.8 



SDG: LK4003-LAS 

PROJECT: 100-KR-4 

BLANK ID ANALYTE 

Prep Blank 
BOG864 Zinc 

Cal Blank 
BOG864 Iron 

Cal Blank 
BOG864 Nickel 

Cal Blank 
BOG864 Thallium 

Cal Blank 
BOG864 Vanadium 

Prep Blank 
BOG865 Copper 

Cal Blank 
BOG865 Nickel 

PNO-DVF-014, R2 

o t' filff f: i " ! ~ :1Q » ~ri ld~; I ~rA 1NoRGAN1c 1~ETALs1 
. . ..... DATA VALIDATION CHECKLIST 

BLANK DATA SUMMARY 

VALIDATOR: BJ MORRIS 

REVIEWER: BJ SEYMOUR 

LAB 2X 5X 
RESULT Q RT UNITS RESULT RESULT 

5.71 B 

14.1 B 

-17.9 B 

-53.8 B 

5.2 B 

-15.18 B 

-17.9 B 

35.8 

107.6 

35.8 

40394MTL.XLS, blanks 
1 Q_l2lfY5, 9:09 AM 

28.55 

70.5 

26 

DATE: 19-Sep-95 

LATANO.: VB403.94 

10X VAL 
RESULT SAMPLES AFFECTED Q 

BOG864 u 

BOG864 u 

BOG864 UJ 

BOG864 UJ 

BOG864 u 

151.8 BOG865 UJ 

B0~865 UJ 

000019 



CLP 

3 
BLANKS 

Lab Name: L.A.S. Contract: BECHTEL HA ----------
Lab Code: LOCK Case No.: 713BHD SAS No.: 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_ 

Initial 
Calib. Continuing-Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) C 1 C 2 C 3 C 

Aluminum 29.0 u 54.2 B 29.0 u 29.0 u 
Antimony- --58.0 - u 58.0 - u --58.0 - u --58.0 - u 
Arsenic - --98.0 - --98.0 - u --98.0 - --98.0 - u u u 
Barium - --21. 0 - u --21. 0 - u --21. 0 - u --21. 0 - u 
Beryllium -- 1.0 - -- 1.'0- u -- 1.0 - -- 1. 0 - u u u - - -Cadmium 5.0 u 5.0 u 5.0 u 5.0 u 
Calcium- - 45.0 - B 32.0 - 32.0 - u 32.0 u u 
Chromium -- - -- - -- - -- - u 3.0 u 4.1 B 3.0 u 3.0 
Cobalt - 6.0 - 6.0 - u 6.0 - 6.0 - u u u 
Copper= - - - --13.9 B -10.4 B -15.2 B -13.9 B -- - -- - -- - -- -Iron 12.0 u 24.9 B 12.0 u 12.0 u 
Lead --56.0 - -- - u --56.0 - --56.0 - u u 56.0 u -- - -- - -- - -- -Magnesium 50.0 u 50.0 u 50.0 u 50.0 u -- - -- - -- - -- -Manganese 2.0 u 4.2 B 2.0 u 2.0 u - - - -Nickel 15.0 u 15.0 u 15.0 u 15.0 u 
Potassium .--600.0- --600.0 - -.-600.0 - --600.0 -u u u u 
Selenium -- - -- - - -- -87.0 u 87.0 u 87.0 u 87.0 u 
Silver - -- - -- - -- - -- - u 4.0 u 4.0 u 4.0 u 4.0 
Sodium-- - - - -70.0 u 70.0 u 70.0 u 70.0 u 
Thallium -- - -- - -- - -- -50.0 u 50.0 u 50.0 u 50.0 u 
Vanadium- - -- - -- - -- 4.o:-4.0 u 4.9 B 4.0 u u 
Zinc - - - -4.0 u 4.0 u 4.0 u 4.0 u - - - -

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

FORM III - IN 

SDG No. : LK4903 

Prepa- · 
ration 
Blank C ]'I, 

29.000 u p -- -58.000 u p 
-- -98.000 u p 
-- -21.000 u p 
-- -1.000 u p 

-
5.000 u p 

-
32.000 u p 

-- -3.000 u p 
-

i:; nnn u p 
('-15 .180 _B) -p 

-
12.000 u p 

--56.000 u p -
-- -50 .. 000 u p 
-- -

2.000 u p 
-

15.000 u p 
--600. 000 u p --- -87.000 u p 
-- 4.000 u p -

-70.000 u p 
-- -

50.000 u p 
-- 4.000 u p -

-4.000 u p 
-

- -
- -
- -

ILMO3 

-181~ 
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3 
BLANKS 

Lab Name: L.A.S. Contract: BECHTEL HA ----------
Lab Code: LOCK Case No.: 713BHD SAS No.: SDG No.: LK49Q_ 

Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg): 

Initial 
Calib. Continuing Calibration Prepa-

Blank Blank (ug/L) ration 
Analyte (ug/L) C 1 C 2 C 3 C Blank C 

Aluminum 29.0 u 50.0 B p 
Antimony- - --58.0- u --58.0 - u - - p 
Arsenic - - -- I - -- - - - p 98!. 0 u 98.0 u 
Barium - 21.0 - u --21. 0 - u - - p 
Beryllium - -- - -- - - - p 1. 0 u 1.0 u 
Cadmium - 5.0 - u 5.0 - u - - p 
Calcium- - - u - - - p 32.0 38.9 B 
Chromium - -- - -- - - - p -3.0 u 3.7 B 
Cobalt - - - u 6.0 - - - p 6.0 u 
Copper= - - - - - p -13.2 B -12.2 B - -- - -- - - - p Iron 12.0 u 24.9 B 
Lead - --56.0 - u --56.0 - - - p u - -- - -- - - -Magnesium 50.0 u so.a u p 

- -- - -- - - -Manganese 2. 1 R 3.7 B p 
- - - -Nickel (-17 .9 lE 15.0 u p 

Potass:i:um - --600.0 - - - p __ bUO.u u u - - -- - - - p Selenium 87.0 u 87.0 u 
Silver - - -- - -- - - - p 4.0 u 4.0 u 
Sodium-- - 70.0 - u 10.0:- u - - p 
Thallium - -- - -- - - - p 50.0 u 50.0 u 
Vanadium- - -- - -- - - - p 4.0 u· 4.0 u 
Zinc - - - - - - p 4.0 u 4.0 u - - - -' -

- - - - - -

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

FORM III - IN 
ILMO3 

000021 
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3 
BLANKS 

Lab Name: L.A.S. _________ _ Contract: BECHTEL HA 

Lab Code: LOCK Case No.: 713BHT SAS No.: 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_ 

Initial , 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) C 1 C 2 C 3 C 

Aluminum 29.0 u 29.0 u 29.0 u 29.0 u 
Antimony- --58.0- u --58.0- u --58.0- u --58.0- u 
Arsenic - --98.0-. u --98.0- u --98.0- u --98.0- u 
Barium - --21.0- u --21·.o- u --21.0- u --21.0- u 
Beryllium --1.0- u -- 1.0- u -- 1.0- u -- 1.0- u 
Cadmium 5.0- u 5.0- u 5.0- u 5 .o- u 
Calcium- 32.0 u 32.0 u 32.0 u 32.0 u 
Chromium -- 3.0- -- 3.0- u -- 3.0= u -- 3.0- u u 
Cobalt 6.0 u 6.0 u 6.0 u 6.0 u 
Copper-- 3.0 - u 3.0 - u 3.0 - u 3.0 - u 
Iron -- 12.0 - u 12.0 - u _._ .. 12.0 - u 12.0 - u 
Lead --56.0 - u --56.0 - u 56.0 - u --56.0 - u 
Magnesium --50.0- --50.0- u --50.0- u --50.0-u u 
Manganese -- 2.0- u -- 2.0- u -- 2.2- B --. 3.4- B 
Nickel 15.0- u 15. 0- u 15 .0- u 15.0- u 
Potassium --600.0- u --600.0- u ~ 0 0 . 0 - u --600.0- u 
Selenium -- -- -- - u -- - -- -87.0 u 87.0 87.0 u 87.0 u 
Silver -- 4.0 - u· -- 4.0 - u -- 4.0 - u -- 4.0 - u 
Sodium-- 7.0. 0 - u 70.0 - u 70.0 - u 70.0 - u 
Thallium ==so.a= --50.0- u --50.0- u --50.0- u u 
Vanadium- -- - - -- -4.0 u 4.0 u 4.0 u 4.0 u 
Zinc 4.0 - u 4.0 - u 4.0 - u 4.0 - u - - - -

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

FORM III - IN 

SDG No. : LK49C 

Prepa-
ration 
Blank C 

61.190 B F --58.000 u F --98.000 u F --21.000 u F -- 1.000 u F 
5.000 u F 

134.050 B F -- 3.000 u F 
6.000 u F 
3.000 u F 

12.000 u p --56.000 u p --50.000 u p -- 2.000 u p 
15.000 u p 

--600.000 u p 
-- 87.000 u F -- 4.000 u F 

112.790 B p 
-- 50.000 u F 
-- 4 nnn u F 

1 5. 710 B F 

- -
- -
- -

ILMO3 

~ ~~ 
'(J-~~ T5--E-

00002~ 
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3 
BLANKS 

Lab Name: L.A.S. Contract: BECHTEL HA ----------
Lab Code: LOCK Case No.: 713BHT SAS No.: SDG No.: LK49C 

Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg): 

Initial 
Calib. Continuing Calibration Prepa-

Blank Blank (ug/L) ration 
Analyte (ug/L) C 1 C 2 C 3 C Blank C 

Aluminum 29.0 u 29.0 u 1= 
Antimony- - --58.0 - u --58.0 - u - -

E - -- - -- - - -Arsenic - 98.0 u 98.0 u I-
Barium - -- - -- - - -

E 21. 0 u 21. 0 u 
Berylliurri - -- - -- - - -

I-l. 0 u 1.0 u - - - - -Cadmium 5.0 u 5.0 u E 
Calcium- - - 32.0 - u - -

I-32.0 u 
Chromium - -- - -- - - -

E 3.0 u 3.9 B 
Cobalt - - - - - - I-6.0 u 6.0 u 
Copper= 

- 3. 0 - 3.0 - - -
I u u - - - - I Iron 12.0 u .\.14. 1 -~ 

Lead - -- - - - I 56.0 u 56.0 u - -- - -- - - -. 
I-Magnesium 50.0 u 50.0 u - -- ? n- -- - - -Manganese u 4.0 B - ff - - -Nickel (-17. 9 I\ 15.0 u I-

Potassium - ~00.0- - - E 600.0 u u - -- - -- - - - I-Selenium 87.0 u 87.0 u 
Silver - - -- - -- - - - E 4.0 u 4.0 u 
Sodium-- - - 7n n- - -

I-70.0 u u 
Thallium - -- - T-5-:i. R R~ - -

E 5·0. 0 u 
Vanadium- - -- - - - E 4.0 u \.:i.2 B ') 

Zinc - - - - -
4.0 u 4.u u E - - - - -

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

FORM III - IN 
ILMO: 



a~ m 7!•LtC I ~ L,r 70 i! ijs11 JO~ . ~INORGANIC (METALS) 
. ·. . ... DATA VALIDATION CHECKLIST 

ACCURACY DATA SUMMARY 

SDG: LK4903-LAS VALIDATOR: BJ MORRIS DATE: 19-Sep-95 

PROJECT: 100-KR-4 REVIEWER: BJ SEYMOUR LATA NO.: VB403.94 

Lab 
HEIS-SN ANALYTE RESULTS Q 

B0G865 Calcium 

B0G865 Magnesium 

80G865 Potassium 

B0G865 Sodium 

PNO-DVF-014, R2 

PERCENT RECOVERY (%R) 
Minimum 

Actual Required Matrix 
Spiking Spiking Matrix Spike 
Level Level Difference Spike Duplicate 

No matrix spike performed. 

No matrix spike performed. 

No matrix spike performed. 

No matrix spike performed. 

· 40394MTL.XLS, accuracy 
10/2/95, 9:14 AM 

Post Laboratory 
Digestion Control 

Spike Standard SAMPLES AFFECTED 

B0G864 B0G865 

B0G864 B0G865 

B0G864 B0G865 

B0G864 B0G865 

000024 

VAL 
Q 

J 

J 

J/BJ 

J 



SOG: LK4903-LAS 

PROJECT: 100-KR-4 

HEIS-SN ANALYTE RESULTS 

BOG865 Calcium 67058.24 

PNO-DVF-014, R2 

g I'~ ~'LILtt; m tl CJ l I~ ii ;!'."j ·:r ~111 ; ij l~TA INORGANIC (METALS) 
. . DATA VALIDATION CHECKLIST 

PRECISION DATA SUMMARY 

VALIDATOR: BJ MORRIS 

REVIEWER: BJ SEYMOUR 
SERIAL 2 5 

LAB IDL 10*IDL 50*IDL OIL CRDL CRDL CRDL 
Q ug/L µg/L 

32.0 

ug/L %0 µg/L µg/L 

1600 12.5% 

40394MTL.XLS, precision 
9/20/95, 1 :54 PM 

ug/L 

DATE: 19-Sep-95 

LATA NO.: VB403.94 
DUPE DUPE 
RPO CRDL MS/MSD SAMPLES VAL' 

% dif RPO AFFECTEQ Q 

' 
BOG865 J 

000025 



CLP 

9 
ICP SERIAL DILUTION 

CLIENT ID NO. 

BOG865 L 
Lab Name: L.A.S. Contract: BECHTEL HA ----------
Lab Code: LOCK Case No.: 713BHD SAS No.: 

Matrix (soil/water): WATER 

Concentration Units: ug/L 

Serial 
Initial Sample Dilution 

Analyte Result (I) C Result ( s) 

Aluminum 29.00 u 145.00 
Antimony- 58.00 - u 290.00 -- -Arsenic - 98.00 u 490.00 
Barium 32.13 - B 105.00 -
Berylliurri 1.00 - 5.00 -u - -Cadmium 5.00 u 25.00 
Calcium- 67058.24 - 58682.12 -
Chromium -- 3.00 - u -- 15.00 -
Cobalt - 6.00 - 30.00 -u 
Copper-- 3.0,0= 15.00 -u -Iron 12.00 u 60.00 - -Lead 56.00 u 280.00 - -13699.08 12516.48 Magnesium -- - TI -- -Manganese 2.00 10.00 - -Nickel 15.00 u 75.00 
Potassium 5400.49 - 4749.61 -
Selenium 94. 73 - B 435.00 -
Silver - 4.00 - u 20.00 -
Sodium-- 7773.91 - 7231.77 -
Thallium - B 250.00 -82.11 - -Vanadium- 6.56 B 20.94 
Zinc - - . 20. 00 -4.00 u - --

-
-

FORM IX - IN 

C 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
B 
u 
u 
B 
u 
u 
B 
u 

-·B 
u 
-
-

SDG No. : LK490 

Level (iow/med): LOW 

%" 
Differ-

ence Q M 
- p 
- -p - -p 
- -100.0 p 

- - - -p - -,,,,, ' p 

1c-12.5_ ) E p -
p -- -p 

- -p - -p - -p - -8.6 p -- - - -p 
- -p 
- -12.1 p 

100.0 - - p -- - - -p 
7.0 - p-

----roo.o - - p -- - - -219.2 p 
- - - p -- -

- -
- -

ILMO3. C 



q.t: m 'tli • lr' m m .cr :;:t1 hl'l~!;Jw (4.tlii11NORGANIC (METALS) 
. ·. DATA VALIDATION CHECKLIST 

PE~CENT RECOVERY (ICV/CCV) 

SDG: LK4903-LAS 

LATA No.: VB403.94 

Analyte ICV/CCV ID Observed Value 

0 

Aluminum ICV 100537.3 

Zinc CCV 

PNO-DVF-014, R2 

10175.78 

40394MTL.XLS, ICV CCV recovery 
9/20/95, 3:18 PM 

Date: 19-Sep-95 

Validator: BJ MORRIS 

True Value 

A 

100000 

10000.0 

%R 

100.5% 

101.8% 

000027 



ri1tm·,1·ui11:.: e~"''it1 
?itJ ~~:)·i ';,hL~tAl~NORGANIC (METALS) 

. bATA VALIDATION CHECKLIST 
,. 

MATRIX SPIKE RECOVERY (MS) 

SDG: LK4903-LAS Date: 19-Sep-95 

Validator: BJ MORRIS LAT A No.: VB403.94 

Analyte Sample ID 

Aluminum B0G864 

PNO-DVF-014, R2 

Spike Sample 
Result 

SSR 

1970.73 

Sample 
Result 

SR 

0.00 

40394MTL.XLS, MS recovery 
9/20/95, 3:18 PM 

Spike 
Added 

SA 

2000.00 

o/oR 

98.5% 

00002S 



9, ll 31~1L\H ~ U-r~ INORGANIC (METALS) 
. .·; DATA VALIDATION CHECKLIST 

PERCENT RECOVERY (LCS) 

SDG: LK4903-L.AS 

LATA No.: VB403.94 

Date: 19-Sep-95 

Validator: BJ MORRIS 

Analyte Observed value True value %R 

Vanadium 

PNO-DVF-014, R2 

OLCS ALCS 

515.66 500.00 

40394MTL.XLS, LCS recovery 
9/20/95, 3:18 PM 

103.1% 

000029 



,,1, P'i!lls•ff uli;ljf) 
1~~ !I;)', f~. ~ . f.(.INORGANIC (METALS) 
. . . IJATA VALIDATION CHECKLIST 

RELATIVE PERCENT DIFFERENCE 

SDG: LK4903-LAS 

LATA No.: VB403.94 

Date: 19-Sep-95 

Validator: BJ MORRIS 

Analyte Sample ID 
Original (Sample) 

concentration 
Duplicate 

concentration RPO 

OS D 

Barium B0G864 28.45 29.08 2.2% 

PNO-DVF-014, R2 
40394MTL.XLS, RPO 

9/20/95, 3:18 PM 

000030 
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;?~i l !h i,~.i ~~kffNORGANIC (METALS) 

DATA VALIDATION CHECKLIST 

PERCENT DIFFERENCE (ICP SERIAL DILUTION) 

SDG: LK4903-LAS Date: 19-Sep-95 

Validator: BJ MORRIS LATA No.: VB403.94 

Analyte 

Calcium-B0G865 

PNO-DVF-014, R2 

Analyte Concentration 
before Dilution 

67058.24 

Analyte Concentration 
after Serial Dilution 

s 

58682.12 

40394MTL.XLS, serial dilution 
10/2/95, 9:10 AM 

%D 

12.5% 

000031 



SDG: 

LATA No.: 

Analyte 

Barium B0G865 

PNO-DVF-014, R2 

n/ ID ~n.,ut w 11,u. 
~1i~ h} J~j~ lATNINORGANIC (METALS) 

DATA VALIDATION CHECKLIST 

INORGANICS RESULTS CALCULATION, WATER 

LK4903-LAS 

VB403.94 

Concentration Dilution 
from curve Factor 

CONCW units DFW 

0.0321 mg/L 1 

40394MTL.XLS, Vvater results 
9/20/95, 3:18 PM 

Date: 19-Sep-95 

Validator: BJ MORRIS 

Concentration (µg/L) 

32.1 

000032 
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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 71 3BHD 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 10% 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 

000034 



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.: 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 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 

6M 
r-1.01c; --B-tYr 
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1 
Page __ I _ of __ I _ 

Bechtel Hanford, Inc. 

-490~ 
CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 

Data Turnaround 

0 Priority 
Collector - - Company Contact Telephone 

,c:._, D. ~ R. E. Peterson (509) 372-963 8 • Nonna) 

Project Designation Sampling Location SAF No. 
100-KR-4 Groundwater Sampling - Round 8 IO0K B95-069 
Ice Chest No. Field Logbook No. Method of Shipment 

t;mL-~'f'I Fz. 1:=::L - I olf-7 Federal Express 
Shipped To Otfsite Property No. '· Bill of Lading/ Air Bill No. 
Lockheed WCJS-0 -O-a..oct-'-10 ;zqo c.10 34 35'1 
Possible Sample Hazards/Remarks Preservation HNO, Cool 4°C Cool 4°C _HNO, Cool 4°C Cool 4°C HNO, 

Type of Container 
G G PIG PIG G PIG G ... , ,~,_,.,_ 

No. of Container(s) 
~--~~-

I I I 6 I I I ~--= 
Special Handling and/or Storage 

Volume 
-~,a( 

Maintain samples between 2°C and 6°C. 500mL S00mL 250mL IL IL 20mL SOOmL ~ 
... -IF" 

ICP AniOlll (IC) - Turbidity Grou Alpha, Tntium, Activity ICP -~ 

Metals -
P, Cl, SO., Orou Beta, C-14 Scan Metals -

:$ 

NO,, NO,, U-234/235 -SAMPLE ANALYSIS TAL PO, /238, Sr·llO, TAL ~ 

(Unfilter- Gamma Spec (Filtered) --,,,,J 

ed) 
.. ~ 

Sample No. Matrix• Date Sampled Time Sampled 

UOG 864 w 7(rr/9< {!) o/ lf v X >< .X _x X _x 
I 

BOG ~I.~ w -;/11 Its- o'll/0 -~ I 

CHAIN OF POSSESSibN SPECIAL INSTRUCTIONS Ma1rix• 
Sign/Print Names 

s - Soil 

R~~ ~-~®- Da~h_me zrir& b~ 
Datc/Time l'/00 Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA SE - Scdirucn1 

180.1 is being requested for infonnation only. The ERC Contractor acknowledges that SO - Solid 
;f- r i!//11 ~/f'CClcJ a.~.JJ..-fl-..,.1 7-//-fr SL - Sh.Idec 

R,.li;f',1,,:,11,.,1 ~ 6<Daterr1me ()9'00 ,tlcce1ved l3y Date/Tame the 48-hour holding time will not be met. W -Waler 
0 - Oil 

~ •~ P.w/..1-1,,/ ?-12-isl A - Air 
'Ilic Activity S<:an is for all sample numbers listed on this chain of custody. DS - Drum SolidJ 

l){elmqu1she<I lly Date/Time Received lly Date/Time DL - Drum LiquidJ 
, T - Turuc 

....... WI - Wipe 
1 -~linquished By Date/Time Received By Datc/Time L - Liquid 

V - Vqculioo 

\ X • Olhcr 

~ABORATOR): Received By ~ 0 Title Datc/Time 

J.J SECTION ~e· '~ s,~-A l_ ( .__ <., 1--,.,,.J, (, '1 ?r/J-'f~ c,yJo 
l.hlNAL SAMPLE.: Disposal Method 0 Disposed By Date/Time 
~ISPOt~·, . ..........._.f.:: - .. ' 
~"I m s:- ,'.'.'.'. .....,?¥ ~ 



END OF PACKAGE 
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DATA VALIDATION REPORf 
for 

100-KR-4 GROUNDWAIER ROUND 8 
General Chemistty Analysis 

SDG LK4903-IAS 
IATA VB403.94 

Bechtel Hanford Inc. 
P.O. Box 969 

Richland, Washington 

October 2, 1995 
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IN1RODUCIION 

9,: ~~'UjHfH"" 118~~• : f•i • 'i llmj I~!. ~.;.'.fff .. · ·•· ;If 
.. ~ . I!;.~ I . M 1, .. · .,, ~k. 

100-KR-4 GROUNDWA1ER ROUND 8 
Data Validation Nanative 

All samples in Sample Delivery Group (SOO) LK4903-LAS (VB4,03.94) were validated at level D as 
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev.2). 

The analyses were perfonned by Lockheed Analytical Services. 
. r 

ANALYS~ REQUES1ED 

See Table 1. 

DATA QUAUIY OBJECilVFS 

Precision: 

Accuracy: 

Sample Result Verification: 

Detection limits: 

Completeness: 

MAJOR DEFICIENCIFS 

I 

Goals for precision were met. 

Goals for accuracy were met. 

All sample results were supported in the raw data. 

Detection liinit goals were met for all sample results as specified 
in the Remedici /nvestigation/Fe~ibility Study Work Plan for the 
100-KR-4 Operable Unit, OOE/RL-90-21, Rev. 0. 

The data package was 86% complete for all requested analyses. 

Major deficiencies were identified during validation which required qualification of data as unusable. 
·see the "Qualification Summmy Table". 

·MINOR DEFICIENCIFS 

Minor deficiencies were identified during validation which required qualification of data as estimated. 
See the "Qualification Summmy Table". 

40394GNC.NAR; Printed: 2-0ct-95, 10:08 am 000002 



LATA ID#: VB403.94 

g,t ffi l''ll Ut: m In au 
(~i II~, ·i~h ~ H~I l Table 1 

Chain-of-Custody 
Analysis Request 

SDG: LK4903-LAS 
S;:imple Information : ···-' 

SAMPLE DATE 
NO. COLLECTED MATRIX SAF 

B0G864 11-Jul-95 WATER 895-069 

Method References: 
Analysis 

1. Anions (Cl, F, NO2, NO3, PO4, S04) 

2. Turbidity 

Printed 10/2/95, 9:58 AM 

FIELD QC 
INFO 

Split of B0G814 

Method 
300.0 

180.1 

40394DST.XLS 

., Analyses Requested 

1 2 
X X 

000003 
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WHC 1993, Data Val.idation Procedures for Chemical. Anal.yses, WHC-SD-EN-SPP-002, Rev. 2, 
Westinghouse Hanford Company, Richland, Washington. 

WHC 1992, Remedial. Investigation/Feasibility Study Work Plan for the 100-KR-4 Operable Unit, 
DOEJRL-90-21, Rev. 0, Department of Energy-Hanford, Richland, Washington. 
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY) 

Qualifiers which may be applied by data validators in compliance with the procedures herein are as 
follows. 

U- Indicates the compound or analyte was analyzed for and not detected in the sample. The value 
reported is the sample quantitation limit corrected for sample dilution and moisture content· by · 
the laboratory. 

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample.· Due to a . 
QC deficiency identified during data validation, the associated quantitation limit is an estimate. 

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration 
is an estimate, but the data are usable for decision making purposes. 

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL 
but less than the CRDL and is. considered an estimated value. 

R- Indicates the compound or analyte was analyzed for, detected, and due to an identified QC 
deficiency the data are unusable. 

UR- Indicates the compound or analyte was analyzed for and not detected m the sample. 
Additionally, the data are unusable due to an identified QC deficiency. 

40394GNC.NAR; Printed: 25-Sep-95, 5:43 pm 000005 



GLOSSARY OF IABORA10RY APPUED QUAIJFIERS 

Qualifiers which may be applied by· the laboratory in compliance with applicable requirements are as 
follows. 

Commonly used laboratory general chemistry qualifiers: 

U- Indicates the analyte was analyzed for but not detected in the sample. 

B- Indicates the analyte was detected at a concentration below the contract required detection limit. 

H- Analysis performed outside of maximum hold time. 

40394GNC.NAR; Printed: 2-0ct-95, 9:35 am 000006 



Qualification Summ.ary Table 
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Qualification Summary Table 

General Chemistry 
ANALYTE TYPE QUALIFIER SAMPLES DQO REASON 

AFFECTED 
Nitrite MAJOR UR B0G864 HOLD TIME Holding time is exceeded by greater 

than 2 times. 
Turbidity MINOR UJ B0G864 HOLD TIME Holding time is exceeded by less than 

2 times. 
Nitrate MINOR J B0G864 HOLD TIME Holding time is exceeded by greater 

than 2 times. 
Orth a-Phosphate MINOR BJ B0G864 HOLD TIME Holding time is exceeded by greater 

than 2 times. 

Printed 9/26/95, 8:39 PM 40394QLS.XLS 
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Data Summary Table 

40394GNC.NAR; Printed: 25-Sep-95, 5:43 pm. 
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9/26/95, 8:37 PM . 

~~IQ [r ~]Lil•J5~ y~~ERAL CHEMISTRY 

DATA SUMMARY TABLE 

LATA ID#: VB403.94 HEIS#: 
Date: 

Matrix: 
Constituent CAS# Units 
Chloride by IC 16887-00-6 mg/L 
Fluoride by IC 16984-48-8 mg/L 
Sulfate by IC 14808-79-8 mg/L 
Nitrate by IC 14797-55-8 mg/L 
Nitrite by IC 14797-65-0 mg/L 
Ortho-Phosphate by IC 14265-44-2 mg/L 
Turbidity TURBIDITY NTU 

B0G864 
11-Jul-95 
WATER 

Results Q 
32 

0.086 B 
21 

2.5 

i 0.002 
0.081 

0.00 

Shaded areas indicate changes by the validator. 
40394DST.XLS, GENERAL CHEMISTRY 
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Sample Results (Form l's) 

40394GNC.NAR; Printed: 25-Sep-95, 5:43 pm . 
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!~~ ~ i1~1 ~fS i I 11 ~~! 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample· ID: BOG864 I Date Collected: 11-.J1JL- 9 5 

!Matrix: Wate_r jDate Received: 13-J1JL-95 

!Percent Solids: N/A 

Repo_r:fl/'ig Qua lffi er{s) Analyzed 
pjitiit ·, . 

· Turbidity NTU 180.1 0.00 N/A /t(J 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 17-JUL-95 25265 L4903-3 

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

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

Sulfate mg/L 300.0 21. 0.10 17-JUL-95 25268 L4903-3 



Checklist 

40J94GNC.NAR; Printed: 25-Sep-95, 5:43 pm 
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II 

VALIDATION 
LEVEL: 

A 

a, i' 1~1ur: u, rgi~ 
l/Q Ii J 1;:,J1ll . 1Af-GENERAL CHEMISTRY 

DATA VALIDATION CHECKLIST 

B C E 

VALIDATION 
PROCEDURE: 

0 WHC-CM-5-3, Rev. 0 [I WHC-SD-EN-SPP-002, Rev. 2 

PROJECT: 

VALIDATOR: 

REVIEWER: 

SAF NO: 

_,..., 
Ll ,.,(,-.,f) 

100-KR-4 ., 1 {., ~, 
BJ SEYMOU TA NO: 

895-069 QAPP NO: 

SDG: 

V8403.94 

LAS 
DOE/RL-90-21 
Rev. O 

ANALYSES REQUESTED 

Anions[!} 
300.0 

SAMPLE NO. MATRIX 
B0G864 WATER 

Turbidity COMMENTS: 
180.1 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Is technical verification documentation present? 

Is a case narrative present? 

2. HOLDING TIMES 

Are sample holding times acceptable? 

See HOLDING TIME SUMMARY form 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 

Were initial calibrations performed on all instruments? 

Are initial calibrations acceptable? 

Were calibration checks performed on all instruments? 

Are calibration checks acceptable? 

Validation calculation checks were performed and are acceptable. 

LK4903-LAS 

DATE: 

CASE: 

SAP NO: 

If NO(s) are checked, see CALIBRATION DATA SUMMARY form 

PNO-DVF-013, R2 
40394GNC.XLS, Checklist 

9/25/95, 4:26 PM 

22-Sep-95 

N/A 

N/A 

YES NO N/A 

[!} • D 
[!} D D 
YES NO N/A 

D [I D 

YES NO N/A 

[!} • D 
[I D D 
[I D D 
[!JO • 
[!} • • 

000014 
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4. BLANKS 

Were laboratory blanks performed for all applicable analyses? 

Are laboratory blank results acceptable? 

Were preparation blanks analyzed? 

Are preparation blank results acceptable? 

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form 

5. ACCURACY 

Were spike samples analyzed at the proper frequency? 

Are all spike sample recoveries acceptable? 

Were laboratory control samples (LCS) analyzed at the proper frequency? 

Are all LCS recoveries acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see ACCURACY DATA SUMMARY form 

6. PRECISION 

Were laboratory duplicates analyzed at the proper fre~uency? 

Are all duplicate RPO values acceptable? 

Were MS/MSDs analyzed? 

Are all MS/MSD RPO values acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see PRECISION DATA SUMMARY form 

7. FIELD QC SAMPLES 

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? 

Are field/trip blank results acceptable? (see Blank Data Summary form) 

Are field duplicate RPO values acceptable? (see Field QC calculations) 

Are field split RPO values acceptable? (see Field QC calculations) 

Are performance audit sample results acceptable? 

Comments: The following field split was identified: BOG814/BOG864. 

Field split results are evaluated in SDG W0623-QES (V8403.95). 

PNO-DVF-013, R2 
40394GNC.XLS, Checklist 

_ 10/2/95, 9:38 AM 

YES NO N/A 

I~ • 0 
~•• ~•• ~•• 

YES NO N/A 

~ OD 
~ •• 
~ •• 
~ •·• 
~ •• 

YES NO N/A 

~•• ~•• ••~ ••~ ~•• 

YES NO N/A 

~•• ••~ ••~ ••~ ·• • ~-
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Q,l i; ilLl~,l~"' ~ !! IC]":f. 
¥~l l ~p 1~11~ ILA~A GENERAL CHEMISTRY 

DATA VALIDATION CHECKLIST 

a: ANALYTE QUANTITATION 

Was analyte quantitation performed properly? 

Are results calculated properly? 

Validation calculation checks were performed and are acceptable. 

Comments: 

9. REPORTED RES UL TS AND DETECTION LIMITS 

Are results reported for all requested analyses? 

Are all results supported in the raw data? 

Do results meet the CRDLs? 

Validation calculation checks were performed and are acceptable. 

Comments: 

. VALIDATION SUMMARY 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

PNO-DVF-013, R2 
40394GNC.XLS, Checklist 

9/25/95, 4:26 PM 

YES NO N/A 

lKI •• 
lKI D D 
lKI D D 

YES NO N/A 

lKI D D 
[Kl • • 
lKI D D 
l!lOD 
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$~)! ij! j]I!~. ~, .N _ i~ · -~~P, }/: 9 f' '1 ~.µ,1111 fr" j \! 1rl',,,,. 
, 

11~n '1!J %1! !Ii' .... : ~~A GENERAL CHEMISTRY 

DATA VALIDATION CHECKLIST 

HOLDING TIME SUMMARY 

SDG: LK4903-LAS VALIDATOR: BJ SEYMOUR 

PROJECT: 100-KR-4 

MATRIX 
HEIS-SN CODE ANALYSIS 

B0G864 WATER Anions(Cl,F,SO4) 

B0G864 WATER Anions(NO2,NO3,PO4) 

B0G864 WATER Turbidity 

PNO-DVF-013, R2 

... 

REVIEWER: BJ MORRIS 

DATE PREP ANALYSIS 
COLLECTED DATE DATE 

11-Jul-95 N/A 17-Jul-95 

11-Jul-95 N/A 17-Jul-95 

11-Jul-95 NIA 14-Jul-95 

40394GNC.XLS, hold times 
10/2/95, 10:01 AM 

PREP 
HT 

(days) 

N/A 

N/A 

N/A 

DATE: 22-Sep-95 

LATANO.: VB403.94 

Required ANALYSIS Required 
HT HT HT VAL 

(days) (days) (days) Q 

NIA 6 28 NONE 

NIA 6 2 J/UR/BJ 

NIA 3 2 UJ 

00001.7 



...--------------------~~--- -- •,'. 

9iq ~ :]1,1 ~iti l,~~l~bENERAL CHEMISTRY 

SDG: LK4903-LAS 

LATA No.: VB403.94 

CALCULATION SPREADSHEET 

LINEAR REGRESSION ANALYSIS 

Date: 22-Sep-95 

Validator: BJ SEYMOUR ----------
An a I yt e /Ca Ii brat ion Date: 7-17-95/Chloride 

Concentration 

X 

0.000 

20.000 

20.000 

50.000 

100.000 

1000.000 

5000.000 

SDG: LK4903-LAS 

LATA No.: VB403.94 

Absorbance 

y 

0 

187332 

120604 

529372 

555830 

6578974 

34908736 

slope 

6976.38 

1/slope 

0.0001 

LINEAR REGRESSION ANALYSIS 

Date: 22-Sep-95 

Validator: BJ SEYMOUR 

Analyte/Calibration Date: 7-17-95/Fluoride 

Concentration 

X 

0.000 

20.000 

50.000 

100.000 

1000.000 

5000.000 

PNO-DVF-013, R2 

Absorbance 

y 

0 

322011 

282650 

1423150 

16257752 

92109900 

40394GNC.XLS, linear regression 
9/25/95, 4:34 PM 

[:J 
slope 

18479.01 

1/slope 

0.0001 

x intercept 

6.3804 

y intercept 

-43281 .52 

I o.:ass I 
x intercept 

33.1577 

y intercept 

-603343 

00001.8 



SDG: LK4903-LAS 

LATA No.: V8403.94 

Analyte Sample ID 

Chloride ICV 

Chloride CCV 

Fluoride ICV 

Fluoride CCV 

PNO-DVF-013, R2 

PERCENT RECOVERY (ICV/CCV) 

Date: 22-Sep-95 

Validator: BJ SEYMOUR 

Observed Value True Value %R 

0 A 

967.400 1000 

993.988 1000 

1010.463 1000 

993.207 1000 

40394GNC.XLS, ICV CCV recovery 
9/25/95, 4:35 PM 

97% 

99% 

101% 

99% 

000019 



SDG: 

LATA No.: 

Analyte 

Fluoride 

Chloride 

PNO-DVF-013, R2 

. 
9~1~,f,.1u·~'• ,f~•c~ J(;n· ~~n lb,..,~11w1 i r1 ! 
.· .. · ir,~ , t.,! : '. i,,j 111 i!A1JW GENERAL CHEMISTRY 

CALCULATION SPREADSHEET 

MATRIX SPIKE RECOVERY (MS) 

LK4903-LAS Date: 22-Sep-95 

V8403.94 

Sample ID 

B0G864 

B0G864 

Validator: BJ SEYMOUR 

Spike Sample Sample 
Result Result 

SSR SR 

1.567 0.086 

73.339 31.685 

40394GNC.XLS, MS recovery 
9/25/95, 4:35 PM 

Spike 
Added 

SA 

1.50 

40.00 

%R 

99% 

104% 

000020 



PERCENT RECOVERY (LCS) 

SDG: LK4903-LAS 

LATA No.: VB403.94 

Date: 22-Sep-95 

Validator: BJ SEYMOUR 

Analyte Observed value True value o/oR 

1 ..... ___________ O_L_C_S ______ A_L_C_S __ __, 

Fluoride 

Chloride 

PNO-DVF-013, R2 

961.586 1000 

963.929 1000 

40394GNC.XLS, LCS recovery 
9/25/95, 4:35 PM 

96% 

96% 

000021 



SDG: LK4903-LAS 

LATA No.: V8403.94 

Analyte 

Fluoride 

Chloride 

PNO-DVF-013, R2 

Sample ID 

B0G864 

B0G864 

RELATIVE PERCENT DIFFERENCE 

Date: 22-Sep-95 

Validator: BJ SEYMOUR 

Original (Sample) 
concentration 

OS 

86.092 

31.685 

Duplicate 
concentration 

D 

85.561 

32.191 

40394GNC.XLS, RPO 
9/25/95, 4:35 PM 

RPO 

0.6% 

1.6% 

000022 



f;il/ I iftl Lt~ I ir:~rl~i . 
. :;ti~ 11 ~J ·i · rq,:t~tA hENERAL CHEMISTRY 

CALCULATION SPREADSHEET 

RESULTS CALCULATION, WATER 

SDG: LK4903-LAS 

LATA No.: VB403.94 

Analyte 

Fluoride-B0G864 

Chloride-B0G864 

Turbidity-B0G864 

Concentration 
· from curve 

CONCW 

86.092 

31.685 

0.00 

Dilution 
Factor 

units DFW 

µg/L 1 

·mg/L 1 

NTU 1 

PNO-DVF-013, R2 
40394GNC.XLS, water results 

10/2/95, 9:56 AM 

Date: 22-Sep-95 

Validator: BJ SEYMOUR 

Concentration 

86.1 

31.7 

0.0 
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Laboratory Case Narrative 
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Lockheed Environmental Systems & Technologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 
Tol<phooo 702-361--0220 800-582-7"'5 F'°"""" 702-361-8146 ~ 

LOCKHEED MARTIN 

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, 1 995 

L4903 · 
Q400000-B 
B95-069 
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 1 80.1 Turbidity 
and Method 300.0 Nitrate, Nitrite and Ortho Phosphate were received out of holding time. 

The case narratives inciuded in the following attacnments 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. 



Lockheed Analytical Services Log-in No.: L4903 
Quotation No.: O400000-B 

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

SDG No.: LK4903 

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

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

cc: Client Services 
Document Control 

Kathleen M. Hall 
Client Services Representative 
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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.: 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 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 LK4903 and analyzed in batch 713 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 

000027 



Chain-of-Custody Information 

40394GNC.NAR; Printed: 25-Sep-95, 5:43 pm 
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1 CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Page __ l _ of __ 1 _ . 

Bechtel Hanford, Inc . 

. 49o~ Data Turnaround . 

Collector - - Company Contact Telephone 
0 Priority 

F,D. ~..e__ R. E. Peterson (509) 372-9638 • Normal 

Project Designation Sampling Location SAF No. 
100-KR-4 Groundwater Sampling - Round 8 IOOK 895-069 . - -

Ice Chest No.· Field Logbook No. 

Fz- ,~L - I o'f-7 
Method of Shipment 

<;mL- ~'fl./ Federal Express 

Shipped To Offsite Property No. 
WOJ5-0 -OJ0C/ -LJO 

Bill of Lading! Air Bill No. 
Lockheed ;;i q o ~,ro 3l/ 35C/ 
Possible Sample Hazards!Remarks Preservation 

IINO, Cool 4°C Cool 4°C UNO, Cool_ 4°C Cool 4°C HNO, 
.. --~ 

Type of Container 
G G PIG PIG G PIG G ,jf::lir,.-, -

No. of Container(s) ~r~ 
I 1 1 6 I I 1 . .;JJ:::: 

Special Handling andfor Storage· 
Volume ,:uj 

Maintain samples between 2°C and 6°C. · 500mL 500mL 250mL IL IL 20mL 500mL .•·,t! 

ICP AniODI (IC) • Turbidity Orou Alpha, Tritium, Activity ICP 
,,_, 

P, Cl, so;, Oroos Bela, C-14 Scan 
~,:I 

Metals - NO,, NO,. U-234/235 Metals - -SAMPLE ANALYSIS TAL PO, /238, Sr-90, TAL ;_~ 

(Unlilter-
. -· 

OammaSpec (Filtered) 
ed) 

Sample Nu. Matrix• Date Sampled Time Sampled •, . .·.:.-::. .: :·, c." . 

BOG 8~4 w 7lrrlr< v 1 if u X ><' . X X X _->< 
DOG ,Y>/, C w 7/11 Its- 011./{) X 

Sign! Print Names 
SPECIAL INSTRUCTIONS M11rix• 

CI lAIN OF POSSESSION 
s - Soil 

~~ ~-/?* Da~h_me zrir& 
0

~ 
Datefl'ime l'/tJtJ Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA Sf: - Scdi111a11 

180. I is being requested fur information only. 'Ilte ERC Contractor acknowledges that SO• Solid 
,,. _ ~ · 7//1, ',,5,...-/feo~ I?., 1l-ll....,.1 ·,-//-fr SL • Sh>:11• 

R · "' · • B~ 6<:PateTfime 09/JO -Received l3y Dateffime the 48-hour holding time will not be met. W - Water 

lk5_,.. v~/4 /i.wl,.fl,,./ 7-l2-9s/ 
0 - Oil 

The Activity Scan is for all sample numbers listed on this chain of custody. 
A - Air 

[Jelinquishcd By Dateffime Received By . Date!Time 
DS - Drum Solids 
DL - Drum Liquid, 

/ ,_ T - liuue 
- WI - Wipe 

' R/linquishcd By Date!Time ; ~Received Uy Dalefl'ime L - Liquid 

D V • Vegetalicm 

\ X • Other 

f-,:.LABORATORY 
Rece~~e 

Tille Dateffime 

~ SECTION .5-~-A l_ ( .... <..l~Pn .. 7-t J '1.S- u"r.30 
vFINAL SAMPLij Disposal Method ~ Disposed Dy Dateffime 
f-ciJISPO~· -.::::s-
~'I ~~v 'tt"\ 



END OF PACKAGE 
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DATA VALIDATION REPORT 
for 

100-KR-4 GROUNDWAIER ROUND 8 
Radiochemistiy Analysis 

SDG LK4903-IAS 
IATA VB403.94 

Bechtel Hanford Inc. 
P.O. Box 969 

Richland, Washington 

October 2, 1995 
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INIRODUCilON 

100-KR-4 GROUNDWATER ROUND 8 
Data Validation Nanative 

All samples in Sample Delivery Group (SOO) LK4903-LAS (VB403.94) were validated at level D as 
defined in the Data Validation Procedures for Radiochemical Analyses (WHC-SD-EN-SPP-001, Rev. 1) 

The analyses were perfonned by Lockheed Analytical Services. 

ANALYSES REQUES1ED 

See Table 1. 

DATA QlJAl11Y ~ 

Precision: 

Accuracy: 

Sample Result Verification: 

Detection limits: 

Completeness: 

MAJOR DEFIOENCIES 

Goals for precision were met. 

Goals for accuracy were met. 

All sample results were supported in the raw data. 

Detection limit goals were met for all sample results as specified 
in the Remedid Investigation/Feasibility Study Worlc Plan for the · 
100-KR-4 Operable Unit, OOF/RL-90-21, Rev. 0. 

The data package was 100% complete for all requested analyses. 

No major deficiencies were identified during data validation which required qualification of data as 
unusable. 

MINOR DEFIOENCIES 

No minor deficiencies were identified during data validation which required qualification of data as 
estimated. 

40394RAD.NAR; Printed: 2-0ct-95, 10:15 am 000002 



LATA ID#: VB403.94 

Table 1 
Chain-of-Custody 
Analysis Request 

SDG: LK4903-LAS 
Sample Information 

SAMPLE DATE FIELD QC 
NO. COLLECTED MATRIX SAF INFO 1 

B0G864 11-Jul-95 WATER B95-069 Split of B0G814 X 

Method References: 
Analysis Method 

1. Uranium-234/235/238 LAL-91-SOP-0108 
2. Gamma Scan · LAL-91-SOP-0063 
3. Gross Alpha LAL-91-SOP-0060 
4. Gross Beta LAL-91-SOP-0060 
5. Strontium-90 LAL-91-SOP-0196 
6. Carbon-14 LAL-91-SOP-0209 
7. Tritium LAL-91-SOP-0066 
8. Activity Scan Lab Specific 
9 . Rad Screen Lab Specific 

. NOTE: 

Analyses Requested 

2 3 4 5 6 7 8 9 
X X X X X X X X 

NOTE 1 :The Rad screen wrs deemed unnecessary prior to off-site shipment. 

Printed 9/27/95, 20:33 40394DST.XLS 
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GLOSSARY OF V AIIDATION APPLIED QUAUFIERS (RADIOCHEMIS1RY) 

Qualifiers which may be applied by data validators in compliance with the procedures herein are as 
follows. 

U- Indicates the constituent was analyzed for, but was not detected at a concentration above the 
Minimum Detectable Activity (MDA). The concentration reported is the sample result corrected 
for sample aliquot size, dilution factors, and percent solids (in the case of solid matrices) by the 

· laboratory. The associated data should be .considered usable for decision making putposes. 

UJ- Indicates the constituent was analyzed for and was not detected at a concentration above the 
Minimum Detectable Activity (MDA). Due to a quality control deficiency identified during data 
validation, the result reported may not accurately reflect the sample concentration. The 
associated data should be considered usable for decision making purposes. 

J- Indicates a constituent was analyzed for and detected.. The associated value is estimated due to 
a quality control deficiency identified during validation. The data should be considered usable 
for decision making purposes. : 

R- Indicates the constituent was analyzed for and detected; however, due to an identified quality 
control deficiency the data should be considered unusable for decision making putposes. 

UR- Indicates the constituent was analyzed for and not detected; however, due to an identified quality 
control deficiency the data should be considered unusable for decision making purposes. 
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GLOSSARY OF LABORATORYAPPLIED QUALIFIERS 

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as 
follows. 
Commonly used laboratory radiochemistry qualifiers: 

U- Indicates the analyte was analyzed for but not detected in the sample. 

J- Indicates the value reported is estimated due to the presence of interference. 

C- Indicates the presence of high TDS in sample required reduction of sample size which increased 
the MDA. 
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Qualification Summary Table 
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Qualification Summary Table 

Radiochemistry 
ANALYTE 

I TYPE I QUALIFIER SAMPLES DQO REASON 
AFFECTED 

No qualifiers were assigned by the validator. 
Comment: 
1. The "U" qualjfers added to the Data Summary Tables and Form Is are laboratory concentration qualifiers to 

indicate that the results are <MDA and have not been applied as a result of validation. 
2. The following field split was identified: B0G814/B0G864. Field split results will be evaluated in SDG W0623-QES 

(VB403.95). 
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Data Summary Table 
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9/26/95, 14:,38 

LATA ID#: VB403.94 HEIS#: B0G864 
Date: 11-Jul-95 

Matrix: WATER 
Constituent CAS# Units Results Q 
Gross Alpha ALPHA pCi/L 2.3 
Gross Beta BETA pCi/L 31.7 
Strontium-90 10098-97-2 pCi/L -0.29 u 
Uranium-233/234 U-233/234 pCi/L 2.18 
Uranium-235 15117-96-1 pCi/L 0.131 
Uranium-238 U-238 pCi/L 2.04 
Carbon-14 14762-75-5 pCi/L 2090 
Tritium 10028-17-8 pCi/L 101000 
GAMMA-SCAN 
Ac-228(Ra-228) pCi/L 14 u 
Cesium-137 10045-97-3 pCi/L. -1.7 u 
Cobalt-58 13981-38-9 ,pCi/L 2.0 u 
Cobalt-60 10198-40-0 pCi/L 3.9 u 
Europium-152 14683-23-9 pCi/L -8 u 
Europium-154 15585-10-1 pCi/L 13 u 

! 

Europium-155 14391-16-3 pCi/L 2 u 
lron-59 14596-12-4 pCi/L 7.0 u 
Lead-212 PB-212 pCi/L 6 u 
Lead-214(Ra-226) PB-214 pCi/L 4 u 
Radium-226 13982-63-3 pCi/L 30 u 
Ruthenium-106 13967-48-1 pCi/L -9 u 
Uranium-235 15117-96-1 pCi/L -12 u 

Shaded areas indicate changes by the validator. 
40394DST.XLS, RADIOCHEMISTRY 

.. 
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Sample Results (Form l's) 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: B0G864 

Date Collected: 11-JUL-95 

Matrix: Water 

. . Cti(@(t:tjent 

Ac-228(Ra-228) 24-JUL-95 GAMMA SPEC LAL-0063 25331 
Co-58 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Co-60 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Cs-137 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Eu-152 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Eu-154 24-JUL-95 GAMMA SPEC LAL-0063 25331 
Eu-155 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Fe-59 24-JUL-95 GAMMA SPEC LAL-0063=25331 
Pb-212 24-JUL-95 GAMMA SPEC LAL-0063 25331 
Pb-214(Ra-226) 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Ra-226(GAMMA) 24-JUL-95 GAMMA SPEC LAL-0063-25331 
Ru-106 24-JUL-95 GAMMA SPEC LAL-0063=25331 
U-235(GAMMA) 24-JUL-95 GAMMA SPEC LAL-0063 25331 
Gross Alpha 26-JUL-95 GR ALP/BETA LAL-0060 25332 
Gross Beta 26-JUL-95 GR ALP/BETA LAL-0060=25332 
Total radio-strontium 03-AUG-95 SR-90 LAL-0196 25333 
U-233/4 04-AUG-95 U-!SOTOP!C LAL~0108 25334 
U-235 04-AUG-95 U-ISOTOPIC LAL-0108-25334 
U-238 04-AUG-95 U-ISOTOPIC LAL-0108=25334 

14. 
2.0 
3.9 
-1. 7 
-8. 
13. 
2. 
7.0 
6. 
4. 
30 
-9. 
-12. 
2.3 
31.7 
-0.29 
2.18 
0.131 
2.04 

LAL Sample ID: L4903-5 

Date Received: 13-JUL-95 

Login Number: L4903 

· •• t•o~ta@i:tt= 

· 26. 38. 
5.5 9.3 
4.5 10. 
5.6 9.8 
12. 46. 
13. 23. 
10. 17. 
8.2 18. 
11. 15. 
13. 19. 
130 180 
43. 81. 
29. 43. 
1.6 2.0 C 
3. 1 2.2 
0.42 0.77 
0.36 0.13 
0.087 0.079 
0.34 0.096 

·000012 
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pCi/L /L 
pCi/L t,{_ 
pCi/L t/-
pCi/L I,,(.. 
pCi/L r,J._ 

pCi/L <,L 

pCi/L ti-
pCi/L (,I-

pCi/L v--
pCi/L ti-
pCi/L ~ 
pCi/L t,1-
pCi/L t,1-
pCi/L 
pCi/L 
pCi/L ~ 
pCi/L 
pCi/L 
pCi/L 



C-14 
H-3 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, ~A 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: B0G864 

Date Collected: 11-JUL-95 

Matrix: ~ater 

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

2090 
101000 

LAL Sample ID: L4903-11 

Date Received: 13-JUL-95 

Login Number: L4903 

180 
4200 

98. 
260 

00001.a 

pCi/L 
pCi/L 



Checklist 
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~'-~ ! tillt}S,~ l";fi RADIOCHEMISTRY 
DATA VALIDATION CHECKLIST 

4. CONTINUING CALIBRATION 

Background checked at proper frequency? 

Background check acceptable? 

Efficiency checked at proper frequency? 

Efficiency check acceptable? 

Calibration check standards NIST traceable? 

Calibration check standards acceptable? 

If NO(s) are checked, see CALIBRATION DATA SUMMARY form 

5. BLANKS 

Were method blanks analyzed? 

Are the method blanks free of analytes? 

Were method blank results acceptable? 

Validation calculation/transcription checks were performed and are acceptable. 

I 

If NO(s) are checked, see BLANK DATA SUMMARY form 

6. ACCURACY 

Were spike samples analyzed at the proper frequency? 

Are all spike sample recoveries acceptable? 

Were laboratory control standards (LCS) analyzed at the proper frequency? 

Are all LCS recoveries acceptable? 

Was a tracer/chemical carrier added? 

Was the tracer/chemical carrier recovery acceptable? 

Are standard sources traceable? 

Are standards acceptable? 

Validation calculation checks were performed and are acceptable. 

If NO(s) are checked, see ACCURACY DATA.SUMMARY form 

7. PRECISION . 

Were laboratory duplicates analyzed at the proper frequency? 

Are all duplicate RPD values acceptable? 

Validation calculation checks were performed and are acceptable. 

PNO-DVF-015, R2. 

If NO(s) are checked, see PRECISION DATA SUMMARY form 

40394RAD.XLS, Checklist 
9/26/95, 11 :26 

YES NO N/A 

l!lDD 
~DD 
l!l D • 
~DD 
0 o·o 
[Kl • • 

YES NO NIA 

[Kl • • ~•• 
[Kl • • 
[Kl • • 

YES NO N/A 

[Kl • • 
[Kl • • ~•• 
[Kl • • 
[Kl • • 
[Kl • • ~•• l!l D D 
~OD 

YES NO N/A 

[Kl • • 
000 
000 
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!~i, 11 ]~)J·~it; i "}?t}f, ' . 
f't~ I t~t! ·r~,,,~ i.~~-pA·RADIOCHEMISTRY 

DATA VALIDATION CHECKLIST 

8. FIELD QC SAMPLES 

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? 

Are field/trip blank results acceptable? (see Blank Data Summary form) 

Are field duplicate RPD values acceptable? (see Field QC calculations) 

Are field split RPD values acceptable? (see Field QC calculations) 

Are performance audit sample results acceptable? 

YES NO NIA 

l!l • D 
000 
DO~ 
000 
000 

Comments: Field split samples: B0G814/B0B864 The field split RPD values wit be evaluated in 

SDG# W0623-QES. (LATA ID# VB403.95) 

9. REPORTED RESULTS AND DETECTION LIMITS 

Are results reported for all requested analyses? 

Are all results supported in the raw data? 

Are results calculated properly? 

Do MDAs meet the RDLs? 

Validation calculation checks 'II/ere performed and are acceptable. 

Comments: 

VALIDATION SUMMARY · 

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table. 

PNO-DVF-015, R2 
40394RAD.XLS, Checklist 

10/2/95, 10:28 AM 

YES NO N/A 

~OD 
~DD 
~DD 
l!l D D 
~DD 
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f.U flUi llC i ..,7-i·t · :rill !I ;;1. f~ ~ ~ ( .... &\TA RADIOCHEMISTRY 
. ·- · .. ·. , 

DATA VALIDATION CHECKLIST 

HOLDING TIME SUMMARY 

SDG: LK-4903-LAS VALIDATOR: AM FREIER 

PROJECT: 100-KR-4 REVIEWER:. BJ MORRIS 

MATRIX DATE PREP ANALYSIS 
HEIS-SN CODE ANALYSIS COLLECTED DATE DATE 

BOG864 WATER Gross Alpha/Beta 11-Jul-95 N/A 26-Jul-95 

BOG864 WATER Strontium-90 11-Jul-95 N/A 03-Aug-95 

BOG864 WATER Uranium-233/34/35/38 11-Jul-95 N/A 04-Aug-95 

BOG864 WATER Carbon-14 11-Jul-95 NIA 26-Jul-95 

BOG864 WATER Tritium 11-Jul-95 N/A 28-Jul-95 

BOG864 WATER Gamma Scan 11-Jul-95 N/A 25-Jul-95 

PNO-DVF-015, R2 
40394RAD.XLS, HOLD TIME 

9/26/95, 11 :27 

DATE: 20-Sep-95 

LATA NO.: VB-403.94 

PREP Required ANALYSIS Required 
HT HT HT HT VAL 

(days) (days) (days) (days) a 

N/A NIA 15 180 NONE 

N/A NIA 23 180 NONE 

N/A NIA 24 180 NONE 

N/A NIA 15 180 NONE 

N/A NIA 17 180 NONE 

N/A NIA 14 180 NONE 

000018 



P Ji~ 1·1 ~~ LI ll r: i t•ri j 
?'!,;,! ! ;} J~f" ~ 1b.ol-PA RADIOCHEMISTRY 

SDG: LK4903-LAS 

LATA No.: V8403.94 

Analyte 

C-14 

Gross Alpha 

PNO-DVF-015, R2 

CALCULATION SPREADSHEET 

MATRIX SPIKE RECOVERY (MS) 

Spike 
Sample Sample 

Sample ID Result Result 

B0G864 

B0G864 

4290 2090 

41.90 2.27 

40394RAD.XLS, MS %R 
9/26/95, 11 :27 

Date: 20-Sep-95 

Validator: AM FREIER 

Spike 
Added %R 

2610.00 84% 

32.20 123% 

00001.9 



~ ,;; DiTI Lt Il"' i ,n "J 
:?i~I h»- 1~~t H~;rA RADIOCHEMISTRY 

CALCULATION SPREADSHEET 

PERCENT RECOVERY (LCS) 

SDG: LK4903-LAS 

LATA No.: VB403.94 

Date: 20-Sep-95 

Validator: AM FREIER -----------

Analyte 

H-3 

Co-60 

Gross Alpha 

Sr-90 

U-238 

PNO-DVF-015, R2 

Observed value True value 

1720 2270 

217 218 

40.7 39.2 

49.0 51.9 

5.47 5.71 

40394RAD.XLS, LCS o/oR 
9/26/95, 11 :30 

%R 

76% 

100% 

104% 

94% 

96% 
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t~ '.·.·' II ~"" 11 • l·.r w•.·.•! r~ "~ ,:,1r · Rr;f4'~ f!~~ol:"~ .. \II~ I ~ !~ iffi 
t~) ,.} l ·:t~,,,~ ,hA,1FA RADIOCHEMISTRY 

CALCULATION SPREADSHEET 

SDG: LK4903-LAS 

LATA No.: VB403.94 

Analyte 

C-14 

Cs-137 

Gross Alpha 

Sr-90 

U-235 

PNO-DVF-015, R2 

RELATIVE PERCENT DIFFERENCE 

Original 
(Sample) 

Samele ID concentration 

B0G864 2090 

B0G864 -1.69 

B0G864 2.27 

B0G864 -0.30 

B0G864 0.13 

40394RAD.XLS, RPO 
10/2/95, 10:53 AM 

Date: 20-Sep-95 

Validator: AM FREIER 

Duplicate 
concentration RPO 

1830 13.3% 

0.16 NC 

2.46 8.03% 

-0.27 NC 

0.15 10.1% 
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SDG: LK4903-LAS 

LATA No.: VB403.94 

Analyte 

U-232 

PNO-DVF-015, R2 

~\ 

I~ifi 1 ~~ ~ l~~; i ;r, i~i . 
"''< -V - ~r, ~ tis!TA RADIOCHEMISTRY 

CALCULATION SPREADSHEET 

ALPHA SPEC TRACER RECOVERY 

Background 
Gross counts/ 

counts/ minute Detector 
Sample ID minute of tracer efficiency 

B0G864 0.24 0.0257 0.2479 

40394RAD.XLS, ALPHA SPEC TRACER o/oR 
10/2/95, 11:01 AM 

Date: 20-Sep-95 

Validator: AM FREIER 

Activity 
(DPM} of 

tracer 
added to 
sample %R 

0.90 0.963 

000022 



SDG: LK4003--LAS 

LATA No.: VB403.94 

Analyte 

Gross Alpha 

strontium-90 

U-235 

C-14 

Sample ID 

BOG864 

BOG864 

BOG864 

BOG864 

PNO-DVF-015, R2 

Bkgmd 
counts/ 

min (cpm) 
or 

std Dev 
of bkgmd 

{cpm) 

0.03 

1.01 

0.0007 

2.22 

MINIMUM DETECTABLE ACTIVITY (MDA) 

Count 
time for 
assoc. 
sample 

100 

150.00 

720 

25 

Detector Ingrowth 
Efficiencl corr. factor 

0.005 1.00 

0.44 1.CE 

0.25 1.00 

0.69 1.00 

40394RAD.XLS, MDA 
10/2B5, 11 :02 AM 

Tracer/ 
Carrier 

recovery 
factor 

1.00 

1.02 

0.96 

1.00 

Date: 20-Sep-95 

Validator: AM FREIER 

Sample 
Decay Chemical volume 
factor ~eld factor {Lor!:_!) MDA 

1.00 1.00 0.25 204 

1.00 1.00 0.50 0.77 

1.00 1.00 0.20 0.079 

1.00 1.00 0.01 97.73 
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ql fl' ~'.J'LIL!C . f'.i;'( •" 
J!r~ IJ :)~ ;11! l?..iR RAD1ocHEM1sTRY . . 

CALCULATION SPREADSHEET 

RESULTS CALCULATION GROSS ALPHA/BETA AND TRITIUM 

SDG: LK4903-LAS 

LATA No.: VB403.94 

Anal~e 

Gross Alpha 

Tritium 

PNO-DVF-015, R2 

Activity of 
Gross alpha 
Counts Background fraction 

per Counts in beta Detect<;>r 
minute eer minute channel Efficiency 

0.15 0.03 1.00 0.10 

430.42 0.87 1.00 0.19 

40394RAD.XLS, ALPHA, BETA & TRITIUM 
9/26/95, 12:25 

Date: .20-Sep-95 

Validator: AM FREIER 

Sample 
volume 
{Lor g) Result 

0.25 2.3 

0.01 100777 
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SDG: LK4903-LAS 

LATA No.: VB403.94 

o t 1·1 tiJ HC i rJ'l"t 
:liQ. ... ~) '1 h~J 1i ffl 'i'ATA RADIOCHEMISTRY 

CALCULATION SPREADSHEET 

RES UL TS CALCULATION TOTAL STRONTIUM 

--------
Gross 
Counts Background 

per Counts per 
Analyte minute minute 

Strontium 0.86 1.01 

PNO-DVF-015, R2 

Ingrowth 
correction Detector 

Factor Efficienct 

1.05 0.44 

40394RAD.XLS, Sr-TOTAL 
9/26/95, 12:25 

Carrier 
recovery 

factor 

1.02 

Strontium 
decay 
factor 

1.00 

Date: 20-Sep-95 

Validator: AM FREIER 

Sample 
volume 

{Lor ~l Result 

0.50 -0.29 
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SDG: LK4903-LAS 

LATA No.: VB403.94 

iv' m ".,,1 Ht• g "'~'"'n 
J,~? !I ;li ~i-J'!:' ~ {~~A RADIOCHEMISTRY 

CALCULATION SPREADSHEET 

RESULTS CALCULATION ALPHA SPEC ISOTOPES 

--------

Gross 
Counts 

per 
Analyte minute 

Uranium-233/234 0.24 

PNO-DVF-015, R2 

Background Tracer 
Counts per Detector recovery 

minute Efficiency 

0.01 0.2479 

403~4RAD.XLS, ALPHA SPEC 
9/26/95, 12:26 

factor 

0.96 

Date: 20-Sep-95 

Validator: AM FREIER 

Sample 
volume 
(Lor g) Result 

0.20 2.18 

000026 



Laboratory Case Narrative 
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96 Hl~l~fe,~ H!~ll 
· Lockheed Analytica/s~rvices · · 

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. (½W) °' / 1 '3/ "LS 

000028 c;n 9 
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Liquid Scintillation Counter 

Analytical Method Carbon-14 

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

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 re-analyses were performed. 

Yvonne M. Jacoby 
Prepared By 

August 17, 1 995 
Date 

000029 
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Chain-of-Custody Information 
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l CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 
Page __ 1 _ of __ I _ 

Bechtel Hanford, Inc . 

.. 490~ Data Turnaround 

Collector - - Company Contact Telephone 
0 Priority 

JC., D. ~ R. E. Peterson (S09) 372-9638 • Nonna( 

Project Designation Sampling Location SAF No. 
100-KR-4 Groundwater Sampling - Round 8 i00K B9S-069 

Ice Chest No. Field Logbook No. 

Fz f_::::::.L - I olf-7 
Method of Shipment 

c.m I- ~'ft/ Federal Express 

Shipped To Otrsite Property No. 
W°15-0 -OcJ-0C/ -l../0 

Bill of Lading/ Air Bill No. 
Lockheed ;;iqoc.1ro3q 35Cf 
Possible Sample Hazards/Remarks Preservation 

HNO, Cool 4°C Cool4°C HNO, Cool 4°C Cool 4°C HNO, 

Type of Container 
···~ 

G G PIG PIG G PIG G -:·~ 

"""""" 
No. of Container(s) o~LJ~ 

1 1 1 6 .. 1 1 1 _-.:,,;r .,., 
Special Handling and/or Storage ~..._- .. 

Volume •.. -~ 
Maintain samples between 2°C and 6°C. S00mL S00mL 2S0mL IL IL 20mL S00mL ;,;j! 

ICP Aniom (IC) - Turbidity Orou Alpha, Tritium, Activity ICP -~~ 
Metals -

F, Cl, SO., Orou Beta, C-14 Scan Metals - -~ 

SAMPLE ANALYSIS 
NO,, NO,, U-2341235 -·~~~¥ TAL PO, /238, Sr-90, TAL . ·-

(Unfilter- OammaSpcc (Filtered) 
ed) 

Sample No. Matrix• Date Sampled Time Sampled ·'••· ·•:,•:'.:-. :,:. 

BOG 864 w 71 rr Ir< (91/'f v y x::- .X X >< ~ 
II0G J'l,'.i' w 7/11 Its- a1lfo ~ 

Sign/Print Names 
SPECIAL INS1RUCTIONS M11rix.• 

CHAIN OF POSSESSION 
s - Soil 

~uished By /4::-#~ Da:/4me tz.r & b/1€: Datcffime /t/~'7 Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA SE - Scdimcnl 
SO - Solid 

,,. ~~ 7///, S---/feo~ •
1 /3.;.J/.,-/lir..1 7-//-fr 

180.1 is being requested for infonnation only. The ERC Contractor acknowledges that 
SL - Sludsc 

the 48-hour holding time will not be met. 
R ·-: · • B~ ~atertime ()900 /Received By Datc/Time W • Waler 

k./ ·~ ~ - B.wJ..-1--1,,✓ 7-12-9.s-l 
0 - Oil 

The Activity Scan is for·all sample numbers listed on this chain of custody. 
A - Air 

)(elinquishcd By - Date{l'ime Received ~y Date/Time 
llS - llrurn Solidi 

.. -· DL - Drum Liquid, 

,..,( ,-.J 
T - Turue 
WI - Wipe tF linquished By Date/Time 

~ 
Received By Date/Time L - Liquid 

V • Vqctatioo 
I X - Olhcr 

r- LAUORATORY 
Rece~~(JQ~ 

Tille Datcrl'ime 
SJ J., SECTION .5~Ak (._~ /.,.,,..,t .. , 7-tJ-c,s-- C, r)u -
d> v INAL SAMPLE Disposal Method ;:l Disposed By Datcrl'ime -

---c\9ISPOSITW ..s:, 
,.Jt .. 

E:,' I-+ 
("II~ 



) 

Lockheed Analytical Services 
Sample Receiving Checklist· 

ClicotName: Lti 11P<i-,'- -L c-P- J./=.,/4~1} 
COOLER CONDmON ufu.N RECEIPT 

7~ Temperature of cooler upon receipt: 

temperature of temp. blank upon receipt: 

custody 11eala intact 

chain of custody present 

blue ice (or equiv.) prescnt/frou.n 

rad survey completed 

SAMPLE CONDmON UPON RECEIPT 

all bottles labeled 

samples intact 
proper container used for sample type 

sample volume sufficient for analysis 
proper pres. indicated on the COC 
VOA's contain hcadspacc 
arc samples bi-phasic (if 110, indicate sample ID'S): 

MISCELLANEOUS ITEMS 

samples with short holding times 

samples to subcontract 

ADDITIONAL COMMENTS/DISCREPANCIES 

d A 
!\ 

Completed by / date: / WIA A V C.-· . .J. Jr-. ,.\1 

Sent to the client (datc/initial11): 

Job No. 

Yea 

. ,· 
·~ 
,r 

" ,< 

Yea 

X 
x 
;'( 

X. 
.,x.: 

Yea 

X 

J-/)• q .--.., 

Notec • ""' - rbo •pproprato CSR of ay 4ucrc,»Dt:IM umtJodutdy upca rr,cejpt 

111} f Cooler ID: /;,._ .. J-

, 

No • Commcnta/Dilcrcpe.ncica 

No • Commmtll/Dilcrepancica 

-~ -· ·< 
V - A 

No • Commcnta/Di.acrepancica 

,, · 1,.,:,,.'J,1P<, I~ 4::?,'f..t) /-1-·v~./J. 'I},,{.,, 

/1,.v /.',..._r,;, 
I I 7 

, 

•• Client'• llignaturc upon receipt: 

.. "'pkuo trlYNJW lbi• iDfomutlca M!d n;tum vu fauimiJJc to Iba 11pprop,uto ar;R (101) ¼I-8146 

~ 
?-:.P...r--

2.0 (11/11 /94) 

1,.,,1 

Q 
0 

i 

Page 1 of 

"""""' 
~~ 

,·-~i 
.IJ.'c"" ' m 

"' 

l/V f' //.I" Ul/0::-po /2'mLJ.) ~-
I I 
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-

Environmental ERC 
Restoration -ream 
Contractor I I 

Interoffice Memorandum 

TO: 

· COPIES: 

W. S. Thompson 

R. L. Biggerstaff 

N3-06 

H4-91 

DATE: 

FROM: 

SUBJECT: 1995 Round 8 sampling for 100-KR-4 

July 5, 1995 

S. K. De Me 
Radiological Controls 
N3-06/376-2764 

Job No. 22192 
Writ!= Rapome ~ NO 
CCN: NIA 
OU: 100-KR-J 
TSO: NIA 
ERA: NIA 
Subjea Code: 5850 

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

All wells listed in the attachment were reviewed for radiological content. No well listed has a {3 
activity in excess of 100,000 pCi/1. ( < .i uCi/sample based on a 1 liter sample size) nor any a 
activity in excess of 10,000 pCi/1 ( < .01 uCi/1 based on a 1 liter sample). All wells show 
activities < 2,000 pCi/gm ( < 2 nCi/gm D.O.T. limit). The highest activity in recent samples is 
1.56 E6 pCi/1 {3(H3

) and 150 pCi/1 a. 

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

skd 

, .. 




