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Ms. Joan Kessner 

Bechtel Hanford, Inc. 
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~Lockheed 
Environmental Systems & Technologies Co. 
Lockheed Analytical Services Phone: (702) 361-0220 

Phone: (800) 582-7605 
Fax: (702) 361-8146 

975 Kelly Johnson Drive 
las Vegas, Nevada 89119-3705 

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

RE: Log-in No.: 

February 13, 1995 

Quotation No.: 
L3604/L3628 
O400000-B 

SAF: 
Document File No.: 

94-125 
0110596/0113596 
148 WHC Document Control No: 

SDG No.: 

L3604-

L3628-

LK3604 

The attached data report contains the analytical results of samples that 
were submitted to Lockheed Analytical Services on 10 January 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 received in time 
to meet the analytical holding time requirements. 

The attached data report contains the analytical results of samples that 
were submitted to Lockheed Analytical Services on 13 January 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 received in time 
to meet the analytical holding time requirements. 

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

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group. If you have any 
questions concerning the analysis or the data please call Kathleen Hall at (509) 943-4423. 
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Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

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

cc: Client Services 
Document Control 
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Lockheed Analytical Services Log-in No.: L3604/L3628 
Quotation No.: Q400000-B 

SAF: 94-125 
Document File No.: 0110596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

CASE NARRATIVE 
INORGANIC NON-METALS ANALYSES 

WATER 

The routine calibration and quality control analyses performed for this batch include as 
applicable: initial and continuing calibration verification, initial and continuing calibration 
blanks, method blank(s), laboratory control sample(s). matrix spike sample(s), and 
duplicate sample(s). 

Preparation and Analysis Requirements 

• Two water samples were received for LK3604 and prepared as batches 11 0WH and 
113WH and analyzed for selected analytes as requested on the chain of custody. 

Batch 110: 

Client ID LAL# Method 

BODM25 L3604-4 DUP,MS 180. 1 Turbidity 

L3604-3 DUP,MS 300.0 Anions, 
300.0 Fluoride, 
300.0 Phosphate 

Batch 113: 

Client ID LAL# Method 

BODM27 L3628-4 DUP,MS 180. 1 Turbidity 

L3628-3 DUP,MS 300.0 Anions, 
300.0 Fluoride, 
300.0 Phosphate 

Holding Time Requirements 

• Batch 110WH: The samples for Method 180.1 Turbidity, and Method 300.0 Nitrate­
Nitrite-Nitrogen, Nitrite and Phosphate were received from the client out of holding 
time. Analyses proceeded at the direction of the client and the applicable samples are 
flagged with an "H". 

Batch 113WH: All samples were received within the specified holding times. 
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Lockheed Analytical Services 

Method Blanks 

Log-in No.: L3604/L3628 
Quotation No.: Q400000-B 

SAF: 94-125 
Document File No.: 0110596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

• 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 January 25, 1995 

Prepared By Date 
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Lockheed Analytical Services Log-in No.: L3604/L3628 
Quotation No.: O400000-B 

SAF: 94-125 
Document Fi le No.: 0110596/0 11 3596 

WHC Document Cont rol No.: 148 
SDG No.: LK3604 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

WATER 

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), and duplicate sample(s). 

Preparation and Analysis Requirements 

• Two water samples were received in good condition on January 10, 13, 1995 and 
logged in as L3604. 

• The samples were prepared as LAS Batch 11 0WHT and analyzed for selected analytes 
as requested on the chain of custody. Sample BODM25 (L3604-2) was used for 
matrix spike and duplicate, post-digestion spike 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. 

Method Blanks 

• The level of analytes in the method blanks were less than the reporting detection 
limits. 

Internal Quality Control 

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

• The matrix spike recovered outside the control limits for selenium. However, the 
acceptable recovery for the water LCS (prep blank spiked) for selenium indicated that 
the analytical system was operating correctly and that the out-of-control recovery may 
be attributed to matrix interferences. 

Hongsheng LI 2/6/95 

Prepared By Date 
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Lockheed Analytical Services Log-in No.: L3604/L3628 
Quotation No.: O400000-B 

SAF: 94-125 
Document File No.: 0110596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

FILTERED WATER 

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), and duplicate sample(s). 

Preparation and Analysis Requirements 

• Two water samples were received in good condition on January 10, 13, 1995 and 
logged in as L3604. 

• The samples were prepared as LAS Batch 11 0WHD and analyzed for selected analytes 
as requested on the chain of custody. Sample BODM26 (L3604-10) was used for 
matrix spike and duplicate, post-digestion spike 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. 

Method Blanks 

• - The level of analytes in the method blanks were less than the reporting detection 
limits. 

Internal Quality Control 

All internal quality control were within acceptance limits. 

Hongsheng LI 2/6/95 

Prepared By Date 
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Lockheed Analytical Services Log-in No.: L3604/L3628 
Quotation No.: O400000-B 

SAF: 94-125 
Document File No.: 0110596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

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

Holding Time Requirements 

All holding time requirements were met. 

Initial Calibration Data: The initial calibration data for the alpha spec 1 counters, gross 
alpha beta (gas proportional counter) and tritium (liquid scintillation) were sent with 
report SDG# LK31 (LAS ID# L3551, Document Control No. 1 222596), and are 
therefore not included in this report. The Carbon-14 (liquid scintillation) initial 
calibration is included in this report (SDG #LK3604). 

Analytical Method -Carbon-14 

The carbon-14 analysis was performed using LAL-91-SOP-0209. Sample #BODM27 
(L3628-9) showed possible C-14 contamination on a direct analysis of the water; it 
was reanalyzed using a chemical evolution of CO 2 gas with the gas trapped for 
analysis. On the separated sample, the sample results agreed with the direct analysis, 
and was reported. The duplicate on the separated carbon-14 analysis (batch 18400) 
was low, indicating that the CO2 was not trapped. All other QC criteria were met on 
both batches. 

Gross Alpha Beta 

The gross alpha beta analysis was performed using LAL-91-SOP-0060. No problems 
were encountered during analysis. All QC criteria were met. 

Tritium 

The tritium analysis was performed using LAL-91-SOP-0066. No problems were 
encountered during analysis. All QC criteria were met. 
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Lockheed Analytical Services 

Uranium-Isotopic 

Log-in No.: L3604/L3628 
Quotation No.: O400000-B 

SAF: 94-125 
Document File No.: 0110596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

The uranium isotopic analysis was performed using LAL-91-SOP-0 108. The sample 
duplicate analysis was out of limits for U-235; however, because U-234 and -238 
were within limits, the data is considered acceptable. All other QC criteria were met. 

Yvonne M. Jacoby 
Prepared By 

February 13, 1995 
Date 
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LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Jan 1 0 1995, 12:15 pm 

Login Number: L3 60 4 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Laboratory_ . 
s~ple. Nipnber 

L3604-l BODM25 06-JAN-95 10-JAN-95 
TEMP 4 
Location: 156TMP-3 
Water 1 s SCREENING Hold:05-JUL-9 5 

L3604-2 BODM25 06-JAN-95 10-JAN-95 
TEMP 2 
Locat i on: 156TMP- 3 
Water 1 s CLP FURNACE Hold : 05-JUL-95 
Water 1 s CLP I CP Hold:05-J UL-95 

L3604- 3 BODM25 06-JAN- 95 10-JAN-95 
TEMP 4 
Location: 156TMP-3 
Water 1 s 300.0 CHLORIDE Hold : 03-FEB-95 
Water 1 s 300.0 FLUORIDE Hold : 03-FEB-95 
Water 1 s 300.0 NITRATE Hold:08-JAN-95 
Water 1 s 300.0 NITRITE Hold:08-JAN-95 
Water 1 s 300 . 0 PHOSPHATE Hold:08-JAN-95 
Water 1 s 300.0 SULFATE Hold:03-FEB-95 

L3604-4 BODM25 06-JAN-95 10-J AN-95 
TEMP 4 
Locat i on : 156TMP- 3 
Water 1 s 180 . 1 TURBIDITY Hold:08-J AN-95 

L3604 - 5 BODM25 06-JAN-95 10-JAN-95 
TEMP 2 
Location: 156TMP- 3 
Water 1 s GR ALP/BETA LAL-0060 Hold:05-JUL-95 

1 3604-6 BODM25 06-JAN-95 10-JAN-95 
TEMP 2 
Locat i on: 156TMP- 3 

L3604- 7 BODM25 06-JAN-95 10-JAN-95 
TEMP 4 
Location: 156TMP-3 
Water 1 SU-I SOTOPIC LAL-0108 Hold:05-JUL-95 

L3604-8 BODM25 06-JAN-95 10-J AN-95 
TEMP 2 
Loca tion: 156TMP- 3 

Page 1 

14-FEB-9 ~ 

14-FEB-9~ 

14-FEB-9~ 

14-FEB-9 '. 

14-FEB-9 ' 

14-FEB-9 

14-FEB-9 

.. 
14-FEB-9 
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LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Jan 10 1995, 12:15 pm 

Login Number: L3604 
Account: 596 Be chtel Ha nford , I nc . * Richland , WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Laboratory 
Sampl e Nu mber 

L3604-9 
TEMP 2 
Location: 
Water 
Water 

L3604-10 
TEMP 2 
Locat i on: 
Filt H20 
Fil t H20 

L360 4- 11 
Locat i on: 
Water 
Water 

BODM25 06-JAN-95 

156TMP-3 
1 s C-14 LAL-0209 Hold:05-JUL-95 
1 s TRITIUM ( H3) LAL-0066 Hold:05-JUL-95 

BODM26 

156TMP- 3 
15 s CLP FURNACE 
15 s CLP I CP 

REPORT TYPE 

1 s EDD - DISK DEL. 
1 s INORG TYPE 4A RPT 

06-JAN-95 

Hold:05-JUL-95 
Hold:05-JUL-95 

10-JAN-95 

Page 2 

Signature: 

Date: 

10-JAN-95 

10-JAN-95 

10-JAN-95 

14-FEB-9 5 

14-FEB-9 5 

14-FEB-9: 



Westinghouse Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUESTL3 bO tj Page 1 of _ 1 __ 

Company Data Turnaround • Priorty 
Collector 1,~p<;l) ~ 

Company Contact Telephone No. 
@Normal R.E. Peterson (509) 372-9638 

Project Oeaignation Sampling location SAF No. 
100-KR-4 Grot.ndwater Samnlinq· ROU'ld 7 100 K 894 - 125 
Ice Cheu No . 

0

6.f-,/ § -OC/6 
Field logbook No. Method ol Shipment 

r,Fl,,- IH,C Fede ral Exoress 
Shipped To Olfaite Property No. q S" BiU o l lading/Air Bill No. 
Lockheed W -0 - /fol - C, d.Cf0 L/{o/S9 , I 
Po11ible Sample HH• rda/Remartta Proaerv1t i11e 

HN03 t OOL 4C tOOL 4C HN03 ~ooL 4C COOL 4C HN03 
Type of ~0 

Cont ainer G G p G G p G ' r-,.J 

No. of 1-N 
I Cont alner(al 1 1 1 4 1 1 1 , .I"1 

Special Handling and/or Storage Volume q::J 
Hafntafn between 2 C and 4 C. lL 500nL 250nL 1L l l 20ml. 1L ".D 

METALS· IANIONS· ~URBID · GROSS ~-14, IACTIVI • METALS · ' . TAL F, Cl , ITY ALPHA , TRITIUM TY SCAN TAL ·-IS04, GROSS :s SAMPLE ANALYSIS UNFI L· P04, BETA FILTER - ~;::, TER ED 1No2, U-23~/ ED 
11103 235/238 

Sample No. Mat rhc ' Date Sampled Time Sampled I@@J=f i\@J@IINiJ[:i'fttit}t=II@fiI - @l@r· -800M25" u I /1,/f '1 110'1 I\ }<. ¥- K ';<.. ',<: 

,,u~? •W i,-:~ ,,o4 )( ' ' BOOM2b u , , . 

. . I Sign/Print Namea SPECIAL INSTRUCTIONS Matri,c ' 
CH~ IN ~F ~!5,E~~IC'.>,~ : . 

Relinquiahed By ,rJ <:,,,vf~N 0 ~ate/Time l ,\19~ Clf t 
Dato/Time Standalone Data Del iverable s = Soil 

1(J,5',,. #~ I c 'l/5> ,) v /5. ((/./,-fl,,,,. 
1£;60 SE • Sediment a r ~f 1 ./v1~..: I if OU /·t ff Saq>le analys is f or N02, N03, and P04 by EPA 300.0 and tur b idity by so • Solid 

EPA 180.1 are being requested for fnfonnatfon only. The ERC SL ,. Sludge 

~•~ t3J'l<!.. Datoff~l/~ / 
,1\ecelved By Date/Time 

Contractor acknowledges tha t the 48-hour holding t i 111e wi ll not be w "' Water 
0 • Oil t~~/ •A ,1..,,JL /.u~ /"'9-fc;- met . A • Air 
OS • Orum Solid• 

lftelinquiahH By Date/Time Received By Dato/Time 
The Act i v i ty Sc an i s f o r both saq>le nuibers . DL • Orum liquid• 

I T • TI• aue 
WI • Wipe 

f\elinquiahed By Date/Time Received By Dato/Time l - liquid 

~ - V • Vegetation 

~~ lJ'.... 5-&,. J ,,,_; /ll, .(. -fl 3 X • Other 

--a 
V'\ 

"' ~ 
Receiwd By ~ ... ib II Title 

, _ ,:~e;~ I 0~) lJ 
l~BOM'Pef'Y. :: ~--"1l C - l ,., J .. -"'-SEC~ :_(· 

F~At/ SAMf't.( 
Diapoul Method Oiapoaed By Date/Time 

OISPOSITIO~ : 
- - -- - ---
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AMPLE STATUS REPORT FOR N 4255. RAD SCREEN 69970-68 T!Ml:: 1/ 9/95 7: 
DISPATCHED: 12/28/94 13:is SAMPLE HAS NOT BEEN SLURPED PAGE 
RECEIVED: 1./ 9/95 7:50 

EXT. DETER. RES"'GLTS OR STATUS 
**** ******** ********************************** 
4271 TOT-ACT < 5.00000E oi pCi/G 

END OF REPORT 

KEY TO CONTINUE 

OUT OF 
R}..NGE? 

*** 
N 

GOOD CE-~G 
A.NS? CODE 
*** ***** 

Y. ::Gt544 

16 
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MESSAGE CONFIRMATION 
01/Hl/95 09:31 

SESSION NO.= 391 ID=LOCKHEED LAB SAMPLE RECEIVING 

DATE TIME S,R-TIME DISTANT STATION ID MODE ~S RESULT 

01/10 09: 30 01' 10" 5099434218 G3 -S 01 Cl< 0000 

li 

C((OY 
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Figure 1 

WHC-SOW-93-0003 
Revision 4 

SAMPLE CHECK-IN LIST 
11 ,., Shill""9 Cent~ 

Date/Time Received t iOjS / C6Jo 
J 

C 1 i en t Name LJ g;J, ~ll k,. .. x_ / ff:u-,, G,,} 
0 / 

Project/Client I 5ti£-E 89'1- JJ.5 Batch or Case I '1//t: _ __,, _____ _ 
Cool er IO (if noted on4butside of cooler) ______ r1.....,._J ..... IJ-___________ _ 

1. Condition of shipping container? -9--+-DD-=-C-}_,___ ___________ _ 

2. Custody Seals on cooler intact? Yes~ No ( ] 

3. Custody Seals dated and signed? Yes C>q No (] 

4. Chain of Custody record is taped on inside of cooler lid? Yes 1xf' No ( ] 

5. Vermiculite/packing material is: Wet [ ] Ory "'-1 ________ _ 

6. Each sample is in a plastic bag? Yes [X] No ( ] 

7. Number of sample containers in cooler: 

8. Samples have: 

9. Samples are: 

__ tape 

~ custody seals 

)<. in good condition 

_ broken 

__ other 

_ hazard labels 

_ appropriate sample 
labels 

_ leaking 

have air bubbles 

L.J {)(_ 
10. Coolant Present? Yes P<j" No (] Sample Temperature ___ -_l ___ _ 

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

Chain of Custody I ( s) ___ __._.d.,../ .... ff>...._ _____________ _ 

Request for Analysis i{s) d/11= 
Ai rb i 11 # J 9 P 't ( I $ 9 21 

' 
Carrier PIJ£.r 

12. Have any anomalies been identified above? Yes [] No (] rJ/~ 

13. Memos have been initiated for all anomalies identified above? Yes [ ]Y1/~ 

Print e1 r1ame/ Signature ftJvt_ C#}-,;, 5 t&,,, /b {l~. te/Tf me / -LIi '?<; ~,_;,,,..,~ 
/ I 

18 
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Sample Login 

Login Review Checklist 

Lot Number L 3~t/ 

The login review should be conducted by that person logging in the samples as we!! as a 
peer. Ple:ise use this checklist to ensure that such reviews occur in a uniform basis. Plc:l~e 
sign and date below to vc:ify that a login review has occurred. This checklist should be 
affixed to e:ich login package prior to distribution. 

For an ciT'cc:1ivc losin review. &1 a mi~m. live rrpoN {rgm lhc lorin procca an rrquind. Tbcsc arc &he chaia o( cus,ody (or 
equivalent), :he losin chain o( c::uLOdy fTl'O"• :be um;,lc s.unvnary rq,on. LIia Ulllflle 1Wcivia1 elu:c:lwsl.. and I.he loJin quouuon. Scfor: 
bc1innin1 a review. cnaa,rc WI l.'1uc 1ivc caznponcnu arc available. For jooa wilb 1in1lc componuu s.ampica. ~c s.aznpic summary r:;:on 
may be ommiucd. 

Sample Summary Re;on 
NLA 

l. 
2. 
3. 

4. 
s. 
6. 

Arc all sample IDs corm::? 
Arc all samples prcsc?lt? 
Arc a11 matrices correct? 
(e.,., T'C.J' uw,- IADl&ld be oa a iCU' lcac:n.1e. /iclcf bluu ataauM1 be wuut 

.. .... :-

Arc all analyses on the chain of custody/login quotation included? 
Arc analyses logged in for the correct container? 
(e.1., .uwyw n:qwriq p_.,._ logcd ia for a pnw-na ' ud vice '""8) 

Arc samples logged in according to laboratory batching procedures? ~ 
<•·•·• TCI.P repLu lacAia& uo a~tcd maat&IM11.i1 cf:liJe-..... MIOldd be loged ia oa Iba same bolllc) 

Logjn Chain of Cµstodv Re;,ort 

I. 
2. 

Arc the Coilcct. Receive , and Due dates correct for every sample? 
Have appropriate sampfc commcm.s been included'? 
<•·•·• ~S/MSD daipa&iola. c~ (rDm Illa cliam coacamial IMlllod modificaliona) 

Sample Reccivjng OJeddist 

l. Arc any discrepancies bctwce:1 the chain of custody and the login noted?_ 
<•·I·• clicn& ma difl'crcnt on cllaiaa of cuaoe1y and boule ia!lal.a. aunpla 11111 -• samplu 1oa {1"11111 brukacc) 

Primary review signature Date Secondary review signature Date 

19 
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Lockheed Analytical Services 
Sample Receiving Checklist 
Client Name: Vl/ f>'.>-f ',.. M,, d) --1-/& ,...;1~.,, i) 

COOLER CONDmON ~N RECEIPT 

Temperature of cooler upon receipt: 

temperature of temp. blank upon receipt: -
custody aeal1 intact 

chain of custody present 

blue ice (or equiv.) present/frozen 

rad survey completed 

SAMPLE CONDmON UPON RECEIPT 

all bottles labeled 
aamples intact 

proper container used for ample type 

aample volume sufficient for analy1il 

proper pres. indicated on the COC 

VOA'• contain headspace 

are ample• bi-phuic (if 10, indicate sample ID'S}: 

MISCELLANEOUS ITEMS 

amples with ahort holding times 

samples to subcontract 

ADDmONAL COMMBNTS/DISCRBPANCIBS 

A \ \ " 
Completed by / date: ,:JV n .. A I' <- r x.. J r.o .u .,\, 

Seat to the client (date/iniu:is): - -

N 
0 

Page Io( 

Job No. h ~O'f Cooler ID: ,tJ ,/.. 
I 

Yea No 

X 

v 

~1-,t>-~< 

Yea No 

X 
\l. 

X 
X 
X 

rl/ J4. 
11//9 

Yea No . • Commmta/Dilcrepancice 

/ 

/ '--//,)-ye:, 
•• Client'• aignaturc upon rcccipt: 

; ... · : ·••-.:. ..... {•: .. : .. _. 

. .· ... ··.:., 
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LOGIN CHAIN OF CUSTODY REPORT (lnOl ) 

J an 13 1995, 02 : 18 pm 

Log i n Number : L3628 
Account: 596 Bechtel Han~ord, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

La.bor:~t oi;y :·•·• 
Sampl eNUmber 

L3628-l 
temp 4 
Locat i on: 
Water 

L3628-2 
temp 4 
Locat i on : 
Water 
Water 

LJ 628-3 
t emp 4 
Location : 
Water 
Water 
Water 
Water 
Water 
Water 

L3628-4 
temp 4 
Locat i on : 
Water 

L3628-5 
t emp 4 
Locat i on: 
Water 
Water 

L3628 - 6 
temp 4 
Locat i on: 

L3628-7 
temp 4 
Location: 

LJ628-8 
t emp 4 
Locat i on : 

BODM27 

157 
1 s SCREENING 

BODM27 

157 
1 s CLP FURNACE 
1 s CLP ICP 

BODM2 7 

157 
1 s 300.0 CHLORIDE 
1 s 300.0 FLUORIDE 
1 s 300.0 NITRATE 
1 s 300.0 NITRITE 
1 s 300 . 0 PHOSPHATE 
1 s 300.0 SULFATE 

BODM27 

157 
1 s 180.1 TURBIDITY 

BODM27 

157 

11-JAN-95 13-JAN-95 

Hold:10-JUL-95 

11-JAN-95 13-JAN-95 

Hold:10-JUL-95 
Hold:10-JUL-95 

11-JAN-95 13-JAN-95 

Hold:08-FEB-95 
Hold:08-FEB-95 
Hold:13-JAN-95 
Hold:13-JAN-95 
Hold:13-JAN-95 
Hold:08-FEB-95 

11-JAN-95 13-JAN-95 

Hold:13-JAN-95 

11-JAN-95 13-JAN-95 

1 S GR ALP/BETA LAL-0060 Hold: 10-JUL-95 
1 S U- I SOTOPIC LAL-0 108 Hold:10-JUL-95 

BODM27 ll-JAN-95 13-JAN-95 

157 

BODM27 11-JAN-95 13-JAN-95 

157 

BODM2 7 11-JAN-95 13-JAN-95 

157 

Page 1 

17-FEB-9 5 

17-FEB- 95 

17-FEB-9 5 

17-FEB-9~ 

17-FEB-95 

17-FEB-9 : 

17-FEB-9: 

17-FEB-9 : 

0( /3:59~ 
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97 ~ :3509 .. I 007 
LOGIN CHAIN OF CUSTODY REPORT (ln0l) 

Jan 13 1995, 02:18 pm 

Login Number: L3628 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Laborat ory __ _ 
sample N~mb.er 

L3628-9 
temp 4 
Location: 
Water 
Water 

L3628-10 
temp 4 
Location: 
Filt H20 
Filt H20 

L3628-ll 
Location: 
Water 
Water 

157 
1 
1 

157 
15 
15 

1 
1 

BODM27 11:-JAN-95 13-JAN-95 

S C-14 LAL-0209 Hold:10-JUL-95 
S TRITIUM(H3) LAL-0066 Hold:10-JUL-95 

BODM28 

s CLP FURNACE 
s CLP ICP 

REPORT 

s EDD - DISK 
s INORG TYPE 

TYPE 

DEL. 
4A RPT 

l .1-JAN-95 

Hold:10-JUL-95 
Hold:10-JUL-95 

13-JAN-95 

Page 2 

Signature: 

Date: 

13-JAN-95 

13-JAN-95 

17-FEB-9 · 

17-FEB-9 

17-FEB-9 

2~ 
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CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 
Page _ 1 __ of --''---Westinghouse Hanford 

Company Data Tumeround 

Collector 

Project Ouignation 
100•KR·4 Gr<Uldwater s-lfna·Rotnf 7 
Ice Che•t No. E~-:1.n 
Shipped To 
Lockheed 
Ponible Sample Hazarda/Remarka 

Special Handling and/or Storage 
Maintain between 2 C and 4 C. 

SAMPLE ANALYSIS 

Sample No. Matri11• Date Sampled 

BOOM27 " 
" 

O 1 /11 /f';i' 

Company Contact 
R.E. Peterson 
Sampling location 
100 IC 
Flald logbook No. 

F.-rl- - I I f;<f 
Off1ite Property No. 

wqs--o - 1ra 1-~~ 
Preaervatlve 

Type of 
Container 

No. of 
Contalnerl•I 

Volume 

HN01 i:'.OOL 4C"OOL 4CMN03 

G G p G 

l 4 

1L 500n. 250n. 11 
METALS- ANIONS- TURBID- GROSS 
TAL F, Cl, ITY ALPHA, 

S04, GROSS 
UNFIL- P04, BETA 
ITERED N02, U-23!/ 

N03 235/231! 

"OOL 4, "OOL 4C 

G p 

1L 20ml. 
ic-14, ACTIVI­
ITR IT I UH TY SCAN 

01AIN Of l'OSSE$Si9N I Sign/Print NamH SPECIAL INSTRUCTIONS 

Telephone No. 
<509) 3n•9638 
SAF No. 
894· 125 

--
' Method of Shlpmant j 

Federal Exnrns 
Bill of lading/Air Bill No. 

HN03 

G 

1L 
HETALS­
TAL 

FILTER­
ED 

a qo lltotro 1. ,-1 

• Priorly 

@Normal 

...,_ 

M1tr1x• 

S • Soil 1-Re_,;_,.lin_q_u.,...i,-he--,d'"'B:-y-,k..;...;.,.;J..;.,;_.L4'.;._JL--o=-a-,-e,=T:-ime---T-::-R/ /.~:,-,,._~__,.,~,,..¼y-/.,-, k---G-::,-rr::,1c---o=-.-t-e/=Tlme=--/-'J_/_CJ--istandalone Data Del lverable 

k;~~ .... ~~L"'...=~~;_-.l./.~l'¼~i',,~/2:z.:'it.,,--~/,..:3~1~"'.._~l{,,~;~•,~/2·~~/~(,!YL~~ )'_l.lll,_.!!_M~//4C'.!~"~~/-~/,~'l-f~f-1Saq>le analysis for N02, N03, and P04 by EPA 300.0 and turbidity by 
Re' - 1 ~ ~• Oate/TlfM ,,- / Received By Date/Time EPA 180.1 are being requested for lnforaatlon only. The ERC 

SE • Sediment 
so • Solid 
SL • Sludge 

.//.ti/ f.;41.e c,tl> ../ Contractor acknowledges that the 48-hour holding time will not be 
W • Water 
0 • Oil 
A • Air 

• 

Wl/t!'l. h. ~: //~ ~~itla::.J., ,<~JUJ ''J/.i:.'1D, -:!o.'L-, 'o--Ll-~-l~Zc:.-fu.....'>_.+-:,..---,---,-.,...---------,,----c=----lmet. 
""91inqui1hed By Oate/TNne Received By Oate/TNnO 

The Activity Scan is for both s~le ruibers. 
OS • Orum Solid• 
Ol • Orum llquida 
T • Tluue 

~----------------+---------------~ Relinqui1hed By Date/Time Received By Oate/TNnO 
WI • Wipe 
l • liquid 
V " Vegetation 
X • Other 



~22 3 CJUNT ING ~CGM 

SAMPLE STATUS REPORT FOR N 4237. RAO SCREEN 1~9-K-11 TIME: l/12/95 7 :4t 
DISPATCHED: 12/28/94 13:13 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: l/11/95 13:57 

EXT. DETER. RESULTS OR STATUS 

4271 TOT-ACT < 5,00000E 01 pCi/G 

END OF REPORT 

(\~11 
tpv (1\d-q, s 
~o \''~~ 

OUT OF GOOD CHARGI 
RANGE? ANS? CODE 
••• *** ***** '" 

N 'i XR544 ~ 

2: 



97 ~ :3509. IO I 0 
Sample Login 

-
Login Review Checklist 

Lot Nu~b~ L 3&l ~ 

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

For aa ctTccuve lop rr,in,, u a minimum. /iv, rcpons {ro111 IAa losia pn1CC111n mpaina. 11lue an Illa chaia of cuSlody (or 
equivalent), :ii& losin dwa of cus&Ody ~n. !Al lllllfllC summary l'lpOft. 1M umpJa rwamq cllec&lu&. aad lb& loJin quouUOA. Bcfo~ 
bcJinnin1 • min,, cmure Iha& lllaa live cmnponcnu arc 1nilabl1. For jCIOI widt 1ill1l1 c~ umplaa. Iha sainpic nur.:nary ~on 
_, ba olllffliuad. 

Sample Symmazy Report 
HLA 

1. 
2. 
3. 

4. 
s. 
6. 

Are all sample IDs correct? 
Are all samples prese:u'! 
Are all matrices correct'! 
<•·•·· T'CU' aau,-...," • a T'CL.Jt rcadwa. riaW 111aau ..... be--, 

.. ..... :. 

Are all analyses on the chain of cust0dy/lagin quotation included? 
Are anal yscs logged in fer the correct canraim:r? 
<•-1 .• amayw ~ paw. •• logwd ~(or• p.www.alll · aalll yig !!'Pa 
Are samples loged in acccrding to Iabmatmy barching procedures? 
<•·I•• TCt.P rwpm laadlias ud •wsi111ci maafa/wui. lah .....-- ..... be Joa- la oa &lie same bCHUc) 

Login Chain of Custody Report 

1. 
2. 

Are the Collect, Rec:ive , and Due cia= cmrcct for every sample? 
Have appropriate sample comments been included? 
(e-, .• ~S/MSD ciaipa&iaa. c~ {n,m Illa cli1111 ~ 1 aias ___. lllllllilicalirml 

Sampfe Bccc:iYioz CJu:cklist 

1. Are any discrepancies betwee:1 the chain of custody and the login noted?_ _ ~~ 
(e.1., c:ia& lDa difl'.m11 oa cllaiaa o( cUIIOciy end bouJ• labal. ...... - -. ....... laa (ram bnaucc> 

Primary review signature Dace Secondary review signature Date 

26 



97 i :3509. IO 11 WHC-SOW-93-0003 
Revision 4 

Figure 1 

-
SAMPLE CHECK-IN LIST 

Date/Time Received !- \ 3 -;~ / lf11{' ; 
Project/Client I .-l\ ... 9_._..4._-.._l'l.. .... S--__ _ 

Client Name W< ~ k"'~~""'~ 
Batch or Cua I _______ _ 

Cooler IO {if noted on outside of cooler)_µ~~~-----------

!. Condition of shipping container? -"""1j~ITll ___ j _________ ...,;,.-____ _ 
2. Custody Seals on cooler intact? Yes f)(] No [] 

3. Custody Seals dated and signed? Y~s M No [] 

4. Chain of Custody record ts taped on inside of cooler ltd? Yes~ No [ ] 

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

6. Each sample is in a plastic bag? Yes t><J No [] 

7. Number of sample containers in cooler: _ _._\() ____________ _ 

8. Samples have: _ tape 

_$_ custody seals 

__ hazard labels 

X,. appropriate sample 
labels 

9. Samples are: "i.__ tn good condition 

_ broken 

_ other 

__ leaking 

-- have air bubbles 

u "'(_ 10. Coolant Present? Yes fx('No [ ] Sample Temperature-----'-+---------

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

Chain of Custody l(s) _ ... tv~\.&s:~---------------­
Request for Ana 1 ys is I( s) _1,,;;,JJ-fVt:---------------­
A i rb i 11 # Z ~ Q ':fC.J ~ 3 73 Carri er k/4 X 

12. Have any anomalies been identified above? Yes [] No [] ~lA-
13. Memos have been initiated for all anomalies identified above? Yes [] ,-,~ 

}"': (f, Date/Time /~/)-4r)oat1.ir-Pri n tad Name/Signature _A_!)._t¼;m_"_/..JA. ___ : .... lk ___ ~------~-- /J .J ~ 
T I 

27 

0//3fl. 
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~ 

Lockheed Analytical Services 
Sample Receiving Checklist 
Cliait Name: L J , _,._ ,\_·._.. L:. ,- o 

V 

COOi.Eil CONDmON UPON RECEIYI' 

Temperature of cooler upon receipt: 

temperature of temp. blank upon receipt: 

cuatody acala intact 

chain of cuatody pracnt 
blue ice {or equiv.) prcaait/frozm 
rad survey complc:tcd 

SAMPLE CONDmON UPON RECBIYI' 

all bottle, labeled 
sample, Intact 

proper container uacd for aamplo type 

sample volume aufficient for analyala 
proper pres. indicated on the COC 

VOA' , contain headspacc 

are samplea bi-phasic (if 10, indicate sample ID'S): 

MISCELLANEOUS ITEMS 

aamplca with ahort holding timoa 

aamplca to aubcontract 

ADDmONAL COMMENTS/DISCREPANCIES 

Complc:tcd by / date: M.AM~UJ,. 

N 
co ·-:- .. - "f"' ,441•-''"" ' 

Pago 1 of 

Job No. l J(,2,<( Cooler ID: 

LJ~L 
Yea No •Co~ 

y. 
'1.. 
..,. '-.,0 

"-J 
"f. 

u-.i 
u, 
c:::> 
"-.0 

Yee No • CommaiWI>ilcn:panciee 
.. --c=, 

~ -
¥. 

r-...:, 

'i 

"' 
~ 

vl+ 
IV\~ 

Yea No 

V , , 
)( 



cp !t z5oci 1012 ./ I ~ 1J'- i • ~I 
CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

BODM25 
Lab Name: L.A .S . ---------- Contract : BECHTEL_HA 

Lab Code: LOCK Case No.: ll0WHT 

Matrix (soil / water) : WATER 

Level (low / med) 

%- Solids: 

LOW 

SAS No.: SDG No.: L3604W 

Lab Sample ID: L3 604-2 

Date Received: 01/10 / 95 

0 

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 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440 -6 6-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C Q 

Aluminum 61.4 B 
Antimony- 45.0 u 
Arsenic - 2.1 B 
Barium - B 14.1 
Berylliiim 1.0 u 
Cadmium 3.0 u 
Calcium- 32400 
Chromium 4.2 B 
Cobalt - 7 . 0 u 
Copper= 3.0 u 
Iron 76.2 B 
Lead 2.0 u 
Magnesium 9040 
Manganese 1.5 B 
Nickel 12.0 u 
Potassiiim 4850 B 
Selenium 2.0 u N ---Silver 4.0 u 
Sodium-- 13800 
Thallium 3.0 u 
Vanadium- 12.6 B 
Zinc - 11. 9 B 

-
-
-

Clarity Before: CLEAR_ 

Clarity After: CLEAR 

FORM I - IN 

M 

p 
-p -F -p -p -p -p 
-p -p 
-p -p 

F 
p 
p 
p 
p 
F 
p 
p 
F 
p 
p 

Texture: 

Artifacts : 

31 



Lab Name: L.A.S. 

CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: BECHTEL HA ----------

CLIENT ID NO. 

BODM2 7 

Lab Code: LOCK Case No.: ll0WHT 

Mat rix (s o il/wa t er ): WATER 

Leve l (l ow / med) : 

% Solids : 

LOW 

SAS No .: SDG No. : L3604W 

Lab Sample ID: L3 628-2 

Date Receiv ed : 01/13 / 95 

0 

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

CAS No . 

7429-90-5 
7440- 36-0 
7440-38-2 
7440 -3 9- 3 
7440- 41-7 
7440-43-9 
7440 - 70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439 - 92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440- 23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before : COLORLESS 

Color After: COLORLESS 

Comments : 

Analy te Concentration C 

Aluminum 26 . 0 u 
Antimony- 50 . 1 B 
Arsenic - 1 1 . 9 
Barium 21. 8 B 
Bery llI'um 1 .0 u 
Cadmium 3.0 u 
Calcium- 30100 
Chromium 5.0 B 
Cobalt - 7 . 0 u 
Copper= 3.0 u 
Iron 90 . 4 B 
Lead 2.0 u 
Magnesium 831.0 
Manganese 2 . 7 B 
Nickel 12.0 u 
Potassium 4 840 B 
Seleni um 2. 0 u 
Silver - 4 . 0 u 
Sodium-- 2 9000 
Thallium 3.0 u 
Vanadium- 24 . 4 B 
Zinc - 6 . 5 B 

-
-
-

Clarity Before : CLEAR 

Clarity After : CLEAR 

FORM I - I N 

Q M 

p 
-p -F -p 
-p -p -p -p -p -p -p -F -p -p -p -p -N F --- -p -p -F -p -p -

-
-
-
Texture : 

Artifacts : 

32 



97 ~ ,3509 .. IO 15 

Lab Name : L . A . S . ----------

CLP 

6 
DUPLICATES 

Contract : BECHTEL HA 

CLIENT I D NO. 

BODM2 5D 

Lab Code : LOCK Case ~ o .: ll0WHT 

Ma tri x (soi l / wa ter } : WATER 

% Solids for Sample: 0 

SAS No .: SDG No . : L3604W 

Level ( l ow/ me d } : LOW 

% Solids for Duplicate : ___ o 

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

Control 
Analy te Limit Sample ( s} C Duplicate (D) C RPD Q M 

- p Aluminum 61. 4400 B 27.2500 B 77.1 
Ant i mony- - - - p -45. 0 000 u 45.0000 u - -Arsenic - 2 . 1 000 B 2.6000 B 21. 3 F 
Barium - - - - p -14 .0 700 B 13 . 5600 B 3 . 7 -- - - -
Bery lllum 1. 0000 u 1 . 0000 u p - -Cadmium 3.0000 u 3.0000 u p 
Calcium- 32526.4800 0 . 5 -

t= 32379.5700 -Chromium -- B -- B -38 . 5 -4.1900 6 . 1900 - - - -Cobalt 7.0000 u 7 . 0000 u p 

Copper= - p -3 . 0000 u 3.0000 u - -Iron 76.2200 B 80.4300 B 5 . 4 p 
200.0 - - F -Lead 2.0000 u 2 . 4000 B - - - -

Magnesium 5000.0 9044 . 0200 9035.2500 0.1 p - - B -34 . 5 - - -
Manganese 1. 4600 B 1.0300 p 

200.0 - - -
Nickel 12 . 0000 u 14 . 5900 B p - - - -
Potasslum 5000 . 0 4845.5700 B 5252 . 9100 8.1 p 

- - u -- - - F -Selenium 2.0000 u 2.0000 - -- p Silv er 4 . 0000 u 4 . 0000 u - -Sodium-- 5000.0 1 3834 . 5800 13881 . 7600 0.3 p 

Thallium - - -- u -- u -- - - F -3.0000 3 . 0000 - -
Vanadium- 12 . 6000 B 13.0300 B 3 . 4 p 

- --10 . 1 - - -
Zinc 11.8700 B 10 . 7300 B p 

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

FORM VI - IN 
ILMO3.0 

43 



97 ii ,3509 .. IO 16 
CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

BODM26 
Lab Name: L.A.S. ---------- Contract: BECHTEL_HA 

Lab Code: LOCK Case No.: ll0WHD 

Matrix (soil/water) WATER 

Level (low/med ): LOW 

% Solids : 0 

SAS No.: SDG No. : L3604F 

Lab Sample ID: L3604-10_ 

Date Received: 01/10/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 26.0 u p 
7440-36-0 Antimony- 45.0 u p --7440-38-2 Arsenic - 2.5 B F 
7440-39-3 Barium 13.9 -B p 
7440-41-7 Beryllium 1.0 u p -

-7440-43-9 Cadmium 3.0 u p 
7440-70-2 Calcium- 33900 p -

Chromium u p -7440-47-3 3.0 
7440-48-4 Cobalt - 7.0 u p --7440-50-8 Copper= 3 . 0 u p 
7439-89-6 Iron 9.3 B p --7439-92-1 Lead 2.0 u F -7439-95-4 9320 p Magnesium 
7439-96-5 Manganese 1.0 B p --7440-02-0 Nickel 12.0 u p 
7440-09-7 Potassium 4990 B p -
7782-49-2 Selenium 2.0 -u F 

Silver - 4.0 u p -7440-22-4 
7440-23-5 Sodium-- 14200 p -

Thalliwn 3.0 u F -7440-28-0 
7440-62-2 Vanadium- 13.2 B p 
7440-66-6 Zinc - 2.0 u p 

-
-
-

Color Before: Clarity Before: Texture : 

Color After: Clarity After: Artifacts: 

Comments : 

FORM I - IN 

67 



97 ij :3509. IO 17 
CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

BODM28 
Lab Name: L.A.S. ---------- Contract: BECHTEL HA 

Lab Code : LOCK Case No .: ll0WHD 

Matrix (soil/water) WATER 

Level (low / med): LOW 

% Solids: 0 

SAS No.: SDG No. : L360 4F 

Lab Sample ID: L3628-10 

Date Received: 01/13 / 95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Al um1.num 26.0 u p 
7440-36-0 Antimony- 45.0 u p -
7440-38-2 Arsenic - 12.5 F -
7440-39-3 Barium 21.2 B p -
7440-41-7 Beryllium 1.0 u p -
7440-43-9 Cadmium 3. 0 u p -
7440-70-2 Calcium- 30600 p -
7440-47-3 Chromium B p -4.4 
7440-48-4 Cobalt - 7.0 u p -
7440-50-8 Copper= 3.0 u p --7439-89-6 Iron 6.6 B p 
7439-92-1 Lead 2.0 u F 
7439-95-4 Magnesium 8320 p 
7439-96-5 Manganese 1. 0 u p 
7440-02-0 Nickel 12.0 u p 
7440-09-7 Potassium 4700 B p 
7782-49-2 Selenium 2.0 u w F 
7440-22-4 Silver - 4.0 u --- p 
7440-23-5 Sodium-- 28600 p 
7440-28-0 Thalliwn 3.0 u F 
7440-62-2 Vanadium- 24.0 B p 
7440-66-6 Zinc - 2.0 u p 

-
-
-

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 

68 
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97 I .3509 .. IO 18 

Lab Name: L.A.S. --- -------

CLP 

6 
DUPLICATES 

Contract: BECHTEL HA 

CLIENT I D NO. 

BODM2 6D 

Lab Code: LOCK Case No. : llC-IHD 

Matrix (soil / water ): WATER 

% Solids for Sample : O 

SAS No.: SDG No.: L3604F 

Level (low / med ) : LOW 

% Solids for Duplicate: ___ o 

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

Control 
Analy te Limit Sample ( s) C Duplicate (D) C RPD Q M 

- p Aluminum 26.0000 u 26.0000 u - -Antimony- 45 . 0000 u 45.0000 u p 
Arsenic - - F -2. 5000 B 2.9000 B 14 . 8 
Bari um 13.8700 - 0 . 4 - - p -13 . 9200 B B 
Bery llI'um -- - - p -1.0000 u 1. 0000 u - -Cadmium 3.0000 u 3.0000 u p 
Calc i um- 0.3 - I> 

-
33877 . 8900 33989.5400 .. 

Chromium -- u -- B 200 . 0 - - p-3 . 0000 3.3100 
Cobalt - - - - p -7 . 0000 u 7 . 0000 u 
Copper-- - p -3.0000 u 3.0000 u - -Iron 9.2700 B 8.6100 B 7 . 4 p 
Lead -- - - F-2.0000 u 2.0000 u - -Magnesium 5000 .0 9322.0800 9347.3200 0 . 3 p 

- - u 200 . 0 - - -
Manganese 1.0000 B 1.0000 p 

- - -Nickel 12.0000 u 12 . 0000 u p 
Potassiurn 5167.8000 3.6 - p 5000 . 0 4985.4000 B 
Selenium - - u -- - - F 2.0000 u 2.0000 
Silver - - p 4 . 0000 u 4.0000 u 
Sodium-- 5000 .0 14212.3700 14247.7100 -0.2 p 
Thallium - - -- u -- u -- - - F 3.0000 3.0000 -Vanadi um- 13 . 1600 B 13.6100 B 3.4 p 

- -- - -Zinc 2 . 0000 u 2.0000 u p -
- - -
- - -
- - -

FORM VI - I N 
ILMO3 . 0 

80 



97 I :3509. IO 19 
LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Cl i ent Sampl e I D: BODM25 !Date Collected : 06-JAN-9 5 

!Matrix: Water !Date Received: 10-JAN-95 

Consti ··• <).? •r·/·•r 
·•···••······•··••••·•···••u•··•• 

... Units . Method Result · Reporting j Data Date•·:. 
·.· ·••: 1 < . D, tl L.imit Qualif.ier(s) Analy~ed 

Turbidity NTU 18D.1 0.19 N/A H 10-JAN-95 

Chloride mg/L 300.0 5.2 0.02 11-JAN-95 

Fluoride mg/L 300.0 0.38 0.01 11-JAN-95 

Ni trate- N mg/L 300 . 0 3.6 0.02 H 11-JAN-95 

Nitrite·N mg/L 300.0 < 0.01 0.01 H 11-JAN-95 

Ortho Phosphate mg/L 300.0 < 0.1 0.1 H 11 - JAN-95 

Sulfate mg/L 300 . 0 25. 0.1 11-JAN-95 

. . .,.\. LAS/••• ·>fLAS•:.\. 
.• • 8.!tc~ 11 r ~~lelJD 

17817 L3604·4 

17822 L3604·3 

17825 L3604·3 

17820 L3604·3 

17823 L3604· 3 

17826 L3604·3 

17824 L3604·3 

298 



L 

ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sample ID: BODM27 !Date Collected : 11-JAN-95 

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

.. -· :-

Turbidity NTU 180. 1 0.37 N/A 13·JAN·95 

Chloride mg/L 300.0 11. 0.02 13·JAN·95 

Fluoride mg/L 300 . 0 0.34 0.01 13·JAN·95 

Ni trate-N mg/L 300 . 0 3.4 0.02 13·JAN·95 

Nitrite-N mg/L 300.0 < 0. 01 0.01 13·JAN·95 

Ortho Phosphate mg/L 300.0 < o. 1 0.1 13·JAN·95 

Sulfate mg/L 300.0 25. 0. 1 13·JAN·95 

17972 

17933 

17935 

17931 

17932 

17936 

17934 

, ... _:_LAS \•-• 
-~~Lepo 

L3628·4 

L3628·3 

L3628·3 

L3628·3 

L3628·3 

L3628·3 

L3628·3 
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RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Safl1)le ID: BODM25 LAL Sa111>le ID: L3604-5 

Date Received: 10-JAN-95 

Login Nllli:>er: L3604 

Date Collected: 

Matrix: 

Gross Alpha 
Gross Beta 

06-JAN-95 

Water 

20-JAN-95 GR ALP/BETA LAL-0060 18036 
20-JAN-95 GR ALP/BETA LAL-0060=18036 

Page 2 

0.3 
60.1 

1.0 
4.6 

2.0 
2.2 

C pCi/L 
pCi/L 
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U-233/4 
U-235 
U-238 

a, 11 z509 IO')"' .I II ,J • '-· 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc .* Richland, WA 

Bechtel Hanford Project (Project BECHTEL - HANFORD) 

Client Sa~le ID: BODM25 

Date Collected: 06· JAN·95 

Matrix: Water 

21·JAN·95 U-ISOTOPIC LAL-0108 18037 
21-JAN-95 U-ISOTOPIC LAL-0108-18037 
21·JAN·95 U-ISOTOPIC LAL-0108=18037 

Page 3 

1.22 
0.22 
0.93 

LAL S~Le ID: L3604·7 

Date Received: 10-JAN-95 

Login NU!t>er: L3604 

0.31 
0.14 
0.27 

0.16 
0.12 
0.13 

pC /L 
pC /L 
pC /L 
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C-14 
H-3 

97~3509 .. 1023 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechte l Hanford Project (Pro ject BECHTEL - HANFORD) 

Client Sa~le ID: BODM25 

Date Collected: 06-JAN-95 

Matrix: Water 

24-JAN-95 C-14 LAL-0209 18034 
23-JAN-95 TRITIUM(H3) LAL-0066_18039 

Page 4 

154. 
1890 

LAL Sa~le ID: L3604·9 

Date Received: 10-JAN-95 

Login Nunber: L3604 

83. 
350 

95. 
250 

pCi/L 
pCi/L 
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RAO DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client S~le ID: BOOM27 LAL Sa~le ID: L3628·5 

Date Collected: 

Matrix: 

Gross Alpha 
Gross Beta 
U-233/4 
U-235 
U-238 

11·JAN·95 

Water 

20-JAN-95 GR ALP/BETA LAL-0060 18036 
20-JAN-95 GR ALP/BETA LAL-0060-18036 
21-JAN-95 U·ISOTOPIC LAL-0108 18037 
21-JAN-95 U·ISOTOPIC LAL-0108-18037 
21-JAN-95 U·ISOTOPIC LAL-0108=18037 

Page 2 

3.0 
4.5 
1.79 
0.31 
1.49 

Date Received: 13-JAN-95 

Login Nlllt>er: L3628 

1. 7 
1.5 
0.36 
0.15 
0.32 

2.0 
2.2 
0.11 
0.11 
0.11 

s o·s 

pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 



C-14 
H-3 

9713509 .. 1025 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. *_Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Saq,le ID: BOOM27 

Date Collected: 11-JAN-95 

Matrix: Water 

07-FEB-95 C-14 LAL-0209 18400 
24-JAN-95 TRITIUMCH3) LAL-0066_18039 

Page 3 

255. 
930 

LAL Saq,le ID: L3628·9 

Date Received: 13-JAN-95 

Login Nl.ld>er: L3628 

57. 
280 

51. 
250 

pCi/L 
pCi/L 
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--

Lockheed Analytical Services 

Ms. Joan Kessner 

Bechtel Hanford, Inc. 
345 Hill 

Richland, WA 99352 

ANALYTICAL DATA REPORT 

FOR 

METALS, ANIONS, TURBIDITY, 
AND RADIOCHEMISTRY 

LOG-IN NUMBER: L3604/L3628 

Q400000-B 

94-125 

0110596/ 
0113596 

QUOTATION NUMBER: 

SAF: 

DOCUMENT FILE NUMBER: 

WHC DOCUMENT CONTROL NO. 

SDG NUMBER: LK3604 
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~J.ockheed 
Environmental Systems & Technologies Co. 
Lockheed Analytical Services Phone: (702) 361 -0220 

Phone: (800) 582-7605 
Fax: (702) 361-8146 

975 Kelly Johnson Drive 
Las Vegas, Nevada 891 19-3705 

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

RE: Log-in No.: 

February 13, 1995 

Quotation No.: 
L3604/L3628 
0400000-8 

SAF: 
Document File No.: 

94-125 
0110596/0113596 
148 WHC Document Control No: 

SDG No.: 

L3604-

L3628-

LK3604 

The attached data report contains the analytical results of samples that 
were submitted to Lockheed Analytical Services on 10 January 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 received in time 
to meet the analytical holding time requirements. 

The attached data report contains the analytical results of samples that 
were submitted to Lockheed Analytical Services on 13 January 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 received in time 
to meet the analytical holding time requirements. 

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

A list of data qualifiers, chain-of-custody forms, sample receiving checklist , and log-in report 
are also enclosed representing the samples received within this group. If you have any 
questions concerning the analysis or the data please call Kathleen Hall at (509) 943-4423. 
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97i3509 1028 

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

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

cc: Client Services 
Document Control 
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Lockheed Analytical Services Log-in No.: L3604/L3628 
Quotation No.: O400000-B 

SAF: 94-125 
Document File No.: 0110596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

CASE NARRATIVE 
INORGANIC NON-METALS ANALYSES 

WATER 

The routine calibration and quality control analyses performed for this batch include as 
applicable: initial and continuing calibration verification, initial and continuing calibration 
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), and 
duplicate sample(s). 

Preparation and Analysis Requirements 

• Two water samples were received for LK3604 and prepared as batches 11 0WH and 
113WH and analyzed for selected analytes as requested on the chain of custody. 

Batch 110: 

Client ID LAL# Method 

BODM25 L3604-4 DUP,MS 180. 1 Turbidity 

L3604-3 DUP,MS 300.0 Anions, 
300.0 Fluoride, 
300.0 Phosphate 

Batch 113: 

Client ID LAL# Method 

BODM27 L3628-4 DUP,MS 180.1 Turbidity 

L3628-3 DUP,MS 300.0 Anions, 
300.0 Fluoride , 
300.0 Phosphate 

Holding Time Requirements 

• Batch 110WH: The samples for Method 180.1 Turbidity, and Method 300.0 Nitrate­
Nitrite-Nitrogen, Nitrite and Phosphate were received from the client out of holding 
time. Analyses proceeded at the direction of the client and the applicable samples are 
flagged with an "H". 

Batch 113WH: All samples were received within the specified holding times. 

005 
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Lockheed Analytical Services 

Method Blanks 

Log-in No.: L3604/L3628 
Quotation No.: Q400000-B 

SAF: 94-125 
Document File No.: 0110596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

-

• 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 January 25, 1995 

Prepared By Date 
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Lockheed Analytical Services Log-in No.: L3604/L3628 
Quotation No.: O400000-B 

SAF: 94-125 
Document File No.: 0110596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

WATER 

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-d igestion) 
spike samples , matrix spike (predigestion) sample(s), and duplicate sample(s). 

Preparation and Analysis Requirements 

• Two water samples were received in good condition on January 10, 13, 1995 and 
logged in as L3604. 

• The samples were prepared as LAS Batch 11 0WHT and analyzed for selected analytes 
as requested on the chain of custody. Sample BODM25 (L3604-2) was used for 
matrix spike and duplicate, post-digestion spike 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. 

Method Blanks 

• The level of analytes in the method blanks were less than the reporting detection 
limits. 

Internal Quality Control 

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

• The matrix spike recovered outside the control limits for selenium. However, the 
acceptable recovery for the water LCS (prep blank spiked) for selenium indicated that 
the analytical system was operating correctly and that the out-of-control recovery may 
be attributed to matrix interferences. 

Hongsheng LI 2/6/95 

Prepared By Date 
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Lockheed Analytical Services Log-in No.: L3604/L3628 
Quotation No.: O400000-B 

SAF: 94-125 
Document File No.: 0 11 0596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

FILTERED WATER 

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) , and duplicate sample(s). 

Preparation and Analysis Requirements 

• Two water samples were received in good condition on January 10, 13, 1995 and 
logged in as L3604. 

• The samples were prepared as LAS Batch 11 0WHD and analyzed for selected analytes 
as requested on the chain of custody. Sample BODM26 (L3604-10) was used for 
matrix spike and duplicate, post-digestion spike and serial dilution. All data flags due 
to the performance of the above-mentioned QC are associated w ith every sample 
digested with this batch. 

Holding Time Requirements 

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

Method Blanks 

• - The level of analytes in the method blanks were less than the reporting detection 
limits. 

Internal Quality Control 

All internal quality control were within acceptance limits. 

Hongsheng LI 2/6 /95 

Prepared By Date 
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Lockheed Analytical Services Log-in No.: L3604/L3628 
Quotation No.: O400000-B 

SAF: 94-125 
Document File No.: 0110596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

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

Holding Time Requirements 

All holding time requirements were met. 

Initial Calibration Data: The initial calibration data for the alpha spec 1 counters, gross 
alpha beta (gas proportional counter) and tritium (liquid scintillation) were sent with 
report SDG# LK31 (LAS ID# L3551, Document Control No. 1222596), and are 
therefore not included in this report. The Carbon-14 (liquid scintillation) initial 
calibration is included in this report (SDG #LK3604). 

Analytical Method 

Carbon-14 

The carbon-14 analysis was performed using LAL-91-SOP-0209. Sample #BODM27 
(L3628-9) showed possible C-14 contamination on a direct analysis of the water; it 
was reanalyzed using a chemical evolution of CO2 gas with the gas trapped for 
analysis. On the separated sample, the sample results agreed with the direct analysis, 
and was reported. The duplicate on the separated carbon-14 analysis (batch 18400) 
was low, indicating that the CO 2 was not trapped. All other QC criteria were met on 
both batches. 

Gross Alpha Beta 

The gross alpha beta analysis was performed using LAL-91-SOP-0060. No problems 
were encountered during analysis. All QC criteria were met. 

Tritium 

The tritium analysis was performed using LAL-91-SOP-0066. No problems were 
encountered during analysis. All QC criteria were met. 

009 



Lockheed Analytical Services 

Uranium-Isotopic 

Log-in No.: L3604/L3628 
Quotation No.: 0400000-8 

SAF: 94-125 
Document File No.: 0110596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

The uranium isotopic analysis was performed using LAL-91-SOP-0108. The sample 
duplicate analysis was out of limits for U-235; however, because U-234 and -238 
were within limits, the data is considered acceptable. All other QC criteria were met. 

Yvonne M. Jacoby 
Prepared By 

February 13. 1995 
Date 
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LOGIN CHAIN OF CUSTODY REPORT ( lnOl) 
Jan 1 0 1995 , 12:15 pm 

Login Number: L3 604 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Lab.orat o ry 
s a:m.pleNµ inber 

L3604-l BODM25 06-JAN-95 10-JAN-95 
TEMP 4 
Location: 156TMP-3 
Water 1 s SCREENING Hold:05-JUL-95 

L3604-2 BODM25 06-JAN-95 10-JAN-95 
TEMP 2 
Locat i on: 156TMP- 3 
Water 1 s CLP FURNACE Hold:05 - JUL-95 
Water 1 s CLP I CP Hold:05-J UL-95 

L3 60 4 - 3 BODM25 06-J AN-95 10-JAN-9 5 
TEMP 4 
Location: 156TMP-3 
Water 1 s 300.0 CHLORIDE Hold:03-FEB-95 
Water 1 s 300.0 FLUORIDE Hold:03-FEB-95 
Water 1 s 300.0 NITRATE Hold:08-JAN-95 
Water 1 s 300.0 NITRITE Hold:08-JAN-95 
Water 1 s 300 . 0 PHOSPHATE Hold:08-JAN-95 
Water 1 s 300.0 SULFATE Hold:03-FEB-95 

L3604-4 BODM25 06-JAN-95 10-JAN-95 
TEMP 4 
Location: 156TMP-3 
Water 1 s 180.1 TURBIDITY Hold:08-JAN-95 

L3604-5 BODM25 06-JAN-95 10-JAN-95 
TEMP 2 
Location: 156TMP-3 
Water 1 s GR ALP / BETA LAL-0060 Hold:05-JUL-95 

L360 4-6 BODM25 06-JAN-95 10-JAN-95 
TEMP 2 
Location : 156TMP-3 

L3604-7 BODM25 06-JAN-95 10-JAN-95 
TEMP 4 
Location: 156TMP-3 
Water 1 SU-ISOTOPIC LAL-0108 Hold : 05-JUL-95 

L3604-8 BODM25 06-JAN-95 10-JAN-95 
TEMP 2 
Location: 156TMP-3 

Page 1 

14-FEB-9 = 

14-FEB-9: 

14-FEB-9 : 

14-FEB-9 : 

14-FEB-9 ~ 

14-FEB-9 ' 

14-FEB-9 ' 

.. 
14-FEB-9 · 
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97~3509~1036 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jan 10 1995, 12:15 pm 

Login Number: L3604 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Laboratory 
Sample Number 

L3604-9 
TEMP 2 
Location: 156TMP-3 

BODM25 06-JAN-95 10-JAN-95 

Water 
Water 

1 S C-14 LAL-0209 Hold:05-JUL-95 
1 S TRITIUM(HJ) LAL-0066 Hold:05-JUL-95 

L3604-10 
TEMP 2 
Location: 
Filt H20 
Filt H20 

BODM26 

156TMP-3 
15 S CLP FURNACE 
15 S CLP ICP 

L3604-ll REPORT TYPE 
Location: 
Water 1 S EDD - DISK DEL. 
Water 1 S INORG TYPE 4A RPT 

06-JAN-95 l.O-JAN-95 

Hold:05-JUL-95 
Hold:05-JUL-95 

10-JAN-95 10-JAN-95 

Page 2 

Signature: 

Date: 

14-FEB-95 

l.4-FEB-95 

14-FEB-95 



Westinghouse Hanford cHAIN oF cusrooYtsAMPLE ANALYs1s REauEsrL36o tj Paga 1 of _ 1 __ 

Company Data Turnaround • Priorty 
Collector 

-51~~ ~ 
Company Contact Telephone No. 

@Normal R.E. Peterson <509) 372-9638 
Project De1ignation Sampling location SAF No. 

100·KR·4 Grcxmwater Sancilinq•ROU'ld 7 100 K 894 - 125 
lea Cheat No. 0

6--u,15-01/6 
Field logbook No. Method of Shipment 

r,Fl,- 1/bO Federal Exoress 
Shipped To Oll1ite Property No. q <; BiU of lading/Air Bill No. 
Lockheed W -O - /wl-°1 cl CfO '-/folS 9 7 I 
Po11ible Sample Haurd1/Remarkl Pre1• rvative 

HN03 tOOL 4C tOOL 4C HN03 OOL 4C COOL 4C HN03 
Type of .0 

Container G G p G G p G 
'N ~-

No. of ..N 
I Containerl•I 1 1 1 4 1 1 1 IU, 

Special Handling and/or Storage Volume 'I--' 

Mafntafn between 2 C and 4 c. 1L 500ml. 250ml. 1L 1L 20ml. 1L 'i,,O 

METALS · ~NIONS· ~URBID· GROSS -14, ACTIVI - METALS· ·-TAL F, Cl, ITY ALPHA, TRITIUM TY SCAN TAL io 
S04, uROSS L >,l 

SAMPLE ANALYSIS UNFIL- P04, BETA FILTER- ....., 
TERED ~02, U- 23t/ ~D 

~03 235/238 

Sample No. Matrhc• Date Sampled Time Sampled it=:ttt:n: =t/t ,: @tJ?fatiiu:ttft?tflllk=t=t?? tftkt=? 11 - ·:-:-: ,:,:-: ::-:,:-.-:-: 

BOOM2S- u I /1,/i '7 110'1 X. t<. ~ K ~ "-,t(.. 

J!/,Jqe, ,w If'~ 11o4 )( ' ' BODM2b u 
' ' 

CHAIN OF !'()$SESSIO,. •. I Sign/Print Name, SPECIAL INSfflUCTIONS Matr1K 0 

·,. ,, .: ...... , .. :. : : ,: , ,.::.:.: .. ,:· 
Standalone Data Deliverable 

Relinqui1hed By ,\'1 ~,,.,..,,..,,iv 0. 11:•te/Time i ,-~ c11~ 
Date/Time s = Soil aa,c;, . #-~ I I h ~s; 1'(60 SE • Sediment 

, /,. v f.5. VI fl.," 1-t ff Sa~le analysis for N02, N03, and P04 by EPA 300.0 and turbidity by so - Solid , f ,v.-(J,~7-;:i T 'Vl7..: Ii/{)() 
EPA 180.1 are being requested for fnfonnatlon only. The ERC SL • Sludge 

~~,,,~// c/1~ Date/~'-/~/ 
it\ecelved By Date/Time w • Water Contractor acknowledges that the 48-hour holding tl,ne will not be 0 • Oil 

I/'-~ ;;z.,1,1L ./.J.;~ /---9-f,;- met. A • Air 

/Rellnqul1hid By Date/Time Received By Due/Time 
OS • Drum Solid• 

The Activity Scan i~ for both s aq>le nuit>er1. DL • Orum Liquide 

I T • Tlnue 
WI • Wipe 

Relinqui1hed By Date/Time Received By Date/Time L - liquid 

~ - V • Vegetation 

-!::-'..v:: lf'.... 5-&t' J //l, ,{• -fl 3 X • Other ,,v 

-a 
V\ 

.., -
Received By ~ iO D 

Title 

1-,~~e;~ I O!Jll 
l"BORA't't')RY : 

~- -Lil C ..... 1 / ... J. ---SECll~ :\ 

FINAi; SAMl'l( 
Olapoa•I Method Diapo1ad By Date/Time 

DISPOSrTIOtf-
- ·- ·----- . .. . "' 



---..,/ J -

- * . ~ - . ... 

97 ij :3509" I 038 

AMPLE STATUS REJ?ORT FOR N 4253. RAD SCREEN 69970-68 TIME: i/ 9/95 7: . 
DISPATCHED: 12/28/94 13:15 SAMPLE HAS NOT BEEN SLURl?EO PAGE 
RECEIVED: l/ 9/95 7:50 

EXT. DETER. RESw!.TS OR STATUS 
**** ******** ***********~********************** 
4271 TOT-ACT < S.00000E Ol pCi/G 

END OF REPORT 

OUT OF 
RJl.NGE? 

*** 
N 

GCOD CE..~G-

ANS? CODE 
*** ****,. . 

y a5 44 : 
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·-.---· .. ....... •..............---.-~.--. .. ---
9i 113509 .. I 039 

MESSAGE CONFIRMATION 
0l/HV95 09:31 

SESSION NO.= 391 ID=LOCKHEED LAB SAMPLE RECEIVING 

DATE TIME S,R-TIME DISTANT STATION ID MODE PAGES RESULT 

01/10 09:30 01'10" 5099434218 G3 -S 01 CJ< 0000 

17 
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97 ~ 3509. I QLIQ 
Figure 1 

WHC-SOW-93-0003 
Revision 4 

SAMPLE CHECK-IN LIST 

Date/Time Received /- /045 / C~fo 
7 

' I A Client Name LJg,.')t, ,nth" •'-x..ft:c,.,,GrJ 
a / 

Project/Client I 5tz£-F= {19L(-JJ.5 Batch or Case I '11(C _ ___,.,....___ ____ _ 
Cooler ID (if noted on~utside of cooler) __ _.;.(1...1..,'..J ... IJ. _________ _ 

1. Condition of shipping container? _9_o0 ____ J ______________ _ 
2. Custody Seals on cooler intact? Yes~ No (] 

3. Custody Seals dated and signed? Y~s C><q No (] 

4. Chain of Custody record is taped on inside of cooler lid? Yes 1><f' No ( ] 

5. Vermiculite/packing material is: Wet (] Ory~] ________ _ 

6. Each sample is in a plastic bag? Yes [.X.] No ( ] 

7. Number of sample containers in cooler: 

8. Samples have: 

9. Samples are: 

_ tape 

_J:c_ custody seals 

:::X in good condition 

_ broken 

__ other 

_ hazard labels 

_ appropriate sample 
labels 

_ leaking 

have air bubbles 

L.J a(_ 
10. Coolant Present? Yes t><J No [] Sample Temperature ___ -_l ___ _ 

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

Chain of Custody l(s) 

Request for Analysis #(s) 

Airbi 11 ii J9 P '1( I$ 9)/ 
' 

d/11= 
Carrier fell £x 

12. Have any anomalies been identified above? Yes (] No (] rJ/~ 

13. Memos have been initiated for all anomalies identified above? Yes ( ]Y?/~ 

Printa1 rlame/Signature ?,,;,v,s,c,M-v,5 t1{ ,/bMwdJate/Tlme f -;11-f'S <:)'":a,,,,..~ 
~ I 
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Sample Login 

Login Review Checklist 

Lot Number L ~~ 1 
The login review should be conducted by that person logging in the samples as we!! as a 
peer. Ple:ise use this checklist to ensure that such reviews occur in a uniform basis. P!~se 
sign and date below to vc.-ify that a login review has occurred. This checklist should be 
affixed to e:ich login package prior to distribution. 

For 1n clfcc1ivc loc,n review. u I minimum. live ~oru {l"Dm Ille loJia P"'"-" ars ~uind. 1'1111& arc lhc chain of cus1ody (or 
cquivalen1), :he Jocin chain o( c1UIOdy IT!'O"· :be sam;,Jc s.umrnary 1"l"p0n. IA.a saaq,la recciviac chcckliJl. and lhc losin quo~uon. Bcfor: 
bccinninr a review, ensure WI llluc 1ivc componcnu ,re 1vail1blc. For jaoa wids 1i.a1lc compoll&lll samples. :he sampic summary r:;:on 
inay be ommiucd. 

Sampfe Summan Re;,ort 
NL.A 

1. 
2. 
3. 

4. 
5. 

6. 

Arc all sample IDs corm::? 
Arc all samples present? 
Arc all matrices corm::t? 
<••C·, TC1.P uuy,a l40Uld ba 011 a TC!.P lcacnaia. lidcl btuu a.bauld b1 walll1 

Arc all analyses on the chain of custody/login quotation included'? 
Arc analyses logged in for the correct ccntainc:r'? 
<•·•·• anaJyaa ~ p--,nim Jogcd i-;_ (ar a p~ ___ _..., Yin nml 

Are samples logged in according to laboratory batching procedures? ~ 
<••I•, TC1.P rq,,Ju tachiq ILDli •-ia11d mcwal-mis ~f11iI• -....-.=a lilauid b. loepd iJa on w same bo11Jc) 

Logjn Chain of Cµstodv Re;,ort 

l. 
2. 

Arc the Coilect, Receive , and Due dates correct for every sample: 
Have lppropriate sample ccmme."lts bec.'l included? 
<•·I•• ~S/MSD wicnauoa-cOIIIIMIIU from Ille clicn1 coaca'IIUII n.w.i modificationa) 

Sam pf e Receivjng; Cheddist 

1. Are any discrepancies betwee~ the chain of custody and the login noted?_ 
<••C·• diam .ID, difTcrsnt 011 d1aim o( c1111oay end bouJ1 iahda. aaanpla IIOl -• amplca loa from breail:acc) 

Primary review signature Date Secondary review signature Date 
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Lockheed Analytical Services 
Sample Receiving Checklist 
Client Name: /,v f''il-f •A /kJc ,cf) --1/4. u.11 • .,., i) 

COOLER CONDmON ~N RECEIPT 

Temperature of cooler upon receipt: 

temperature of temp. blank upon receipt: -
custody seals intact 

chain of custody present 

blue ice (or equiv.) preac:nt/froz.en 

rad survey completed 

SAMPLE CONDmON UPON RECEIPT 

all bottles labeled 

amples intact 

proper container used for ample type 

ample volume sufficient for analysis 

proper pres. indicated on the COC 

VOA'• contain headspace 

are amples bi-phuic (if 10, indicate ample ID'S): 

MISCELLANEOUS ITEMS 

samples with ahort holding timea 

samples to subcontract 

ADDmONAL COMMENTS/DJSCRBPANCIBS 

A \\ " 

Job No. h ~oL/-

Yea No 

)( 

Yea No 

x.. 
\( 

X 
X 
X 

J-1 / JfJ. 

'1//9 

Yea No 

ComplCUld by/ date: ~n~ A f7 (_, r x.. Jr.1~ 1~ ,h / ...._ //) -'7"C:,-

Cooler ID: ,1/ J'/._ 
I 

•Co~ 

/ 

I 
Scat to the client (date/initials) : •• Client'• lignaturo upon rcocipt: 

N 
0 

Pago I of 



97113509. I OLl3 

LOGIN CHAIN OF CUSTODY REPORT ( ln0l ) 
J a n 13 19 95 , 0 2 :18 pm 

Login Number: L3628 
Account: 596 Bechtel Han~ord, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Pro ject 

La.borcttQi:;Y. 
Sample Number 

L3628-l 
temp 4 
Location: 157 
Water 1 

L3628-2 
temp 4 
Location: 157 
Water 1 
Water 1 

LJ628-3 
t emp 4 
Location: 157 
Water 1 
Water 1 
Water 1 
Water 1 
Water 1 
Water 1 

LJ628-4 
temp 4 
Location: 157 
Water 1 

L3628- 5 
t emp 4 
Location: 15 7 
Water 1 
Water 1 

L3628-6 
temp 4 
Location: 157 

L3628-7 
temp 4 
Location: 157 

L3628-8 
t emp 4 
Location: 157 

s 

s 
s 

s 
s 
s 
s 
s 
s 

s 

s 
s 

BODM27 11-JAN-95 13-JAN-95 

SCREENING Hold:10-JUL-95 

BODM27 11-JAN-95 13-JAN-95 

CLP FURNACE Hold:10-JUL-95 
CLP ICP Hold:10-JUL-95 

BODM27 ll-JAN-95 13-JAN-95 

300.0 CHLORIDE Hold:08-FEB-95 
300.0 FLUORIDE Hold:0S-FEB-95 
300.0 NITRATE Hold:13-JAN-95 
300.0 NITRITE Hold:13-JAN-95 
300.0 PHOSPHATE Hold:13-JAN-95 
300.0 SULFATE Hold:0S-FEB-95 

BODM27 11-JAN-95 13-JAN-95 

180.1 TURBIDITY Hold:13-JAN-95 

BODM27 ll-JAN-95 13-JAN-95 

GR ALP/BETA LAL-0060 Hold:10-JUL-95 
U-ISOTOPIC LAL-0108 Hold:10-JUL-95 

BODM27 ll-JAN-95 13-JAN-95 

BODM27 11-JAN-95 13-JAN-95 

BODM27 11-JAN-95 13-JAN-95 

Page 1 

17-FEB-95 

17-FEB-9 :' 

17-FEB-9 :' 

17-FEB-9 : 

17-FEB-9 :-

17-FEB-9 ~ 

17-FEB-9 ~ 

17-FEB-9 ~ 

ort3:s9~ 



97 ii 3509 .. I Qll4 

LOGIN CHAI N OF CUSTODY REPORT ( lnOl ) 
J an 1 3 1995, 02:18 pm 

Login Numbe r: L3628 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 

Project: BECHTEL-HANFORD Bechtel Hanford Project 

La:boratpry .·.·. 
Samp~e. N'.\i~er 

L3628-9 
temp 4 
Location: 
Water 
Water 

L3628-10 
temp 4 
Locat i on: 
Fil t H20 
Filt H20 

L3628-11 
Location: 
Water 
Water 

157 
1 
1 

157 
15 
15 

1 
1 

BODM27 11~JAN-95 13-JAN-95 

S C-1 4 LAL-0209 Hold:10-JUL-95 
S TRITIUM(HJ) LAL-0066 Hold:10-JUL-95 

BODM28 

s CLP FURNACE 
s CLP I CP 

REPORT 

s EDD - DISK 
s INORG TYPE 

TYPE 

DEL. 
4A RPT 

1.l-JAN-95 

Hold:10-JUL-95 
Hold:10-JUL-95 

13-J AN-95 

Page 2 

Signature: 

13-JAN-95 

13-JAN-95 

17-FEB-9 '. 

17-FEB-9 . 

17-FEB-9 · 

2~ 
Date: /-1J.c1s-

() ( 13.syc 



Westinghouse Hanford 
Company 

Collector /-< ,,,_ ~ 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 

Company Contact 
R.E. Peterson 

T alephona No. 
<509> 3n•9638 

Paga _ 1 __ ol ~--

Data Turnaround • Prlorty 
@Normal 

Projact Oa1ignation 

100·KR·4 Gr<Uldwater S,.,.,,.,lina·Round 7 

1c. 01e,, No. E~~o 

Sampling location 
100 K 
Fleld logbook No. 

F-FL- - I/ §'I 

SAFNo. ' ~, A.~ 894·125 -, 
Method of Shipment .. ~ 
Federal Exoress .a, ... 
8111 of lading/Air 8111 No. ... ...... ~_MIL-~ Shipped To 

llad:heed 
Po11ible Semple Heunl1/Remartte 

Special Handling and/or Storage 
Maintain between 2 C and 4 C 

SAMPLE ANALYSIS 

Sample No. Matrb1• Date Sampled 

BOOM27 

o 1 /11/f':5' 

Of11it• Property No. 

l'r9Hrvatlw 

Typa of 
Container 

No. of 
Contalnerf•I 

Volume 

HN03 icOOL 4crnn1 4CHN03 

G G p G 

1 4 

1 L 500ml 250ml. 1L 
HETALS· ~NIONS· TURBID· GROSS 
TAL f, Cl, ITY ALPHA, 

S04, GROSS 
UNFIL· P04, BETA 
TERED N02, U-23!/ 

N03 ~35/238 

COOL 4r l'()()L 4C 

G p 

1L 20ml. 
C·14, ACTIVI· 
TRITIUM TY SCAN 

aiAIN OF 1'0SSE$$1QN I Sign/Print Nama1 SPECIAL INSTRUCTIONS 

aqo41o1eo ~--r1 

HN03 

G 

1 

1L 
METALS· 
TAL 

FILTER· 
~D 

1-Ra~Nn-q"""u.,;.i,.,..he-d'""'B.;..y-,k..;..;.-..;,..;.;.;..~'-o-JL---=-o-at-•/=Tlme=----~-=R/_/._~~-~--,-/~=-y-/-:--::k--G.::::----1~C......~--=-oa-:t-•/=r.=-wne-
1
-
7
-
1
-{J-iStandalone Data Deliverable 

~~~~~J~r/2~-0~r---.!../,~/4~1',r~/j'.l'~"i-_f/~3'~1~"~--4Jl(,~ff~·-~//~~/.- (/£~~~)J...llL-M~//4,::'.:!:!~"--::-~/-~/,::_'l--f.2:,f~~S8f11>le analysis for N02, N03, and P04 by EPA 300.0 and turbidity by 

~ 
~•., Oate/Twne ,,.- / Received By Date/Time EPA 180.1 are being requested for lnforatlon only. The ERC 

v l.;..,fl.~ c,<t;I> ../ Contractor acknowledges that the 48·hour holding tl111e will not be 

' 'A11Ji.lk., 1-JZ~f,, met. 
melinqu11hed By 01te/Tima Received By Data/Time 

/~ _______________ _.. _______________ ~The Activity Scan is for both saq>le nuimers. 

Oata/Twne Relinqui1hed By Date/Tim• Received By 

Matrix• 

S • Soll 
SE • Sadiment 
SO • Solld 
SL • Sludge 
W • Water 
0 • Oil 
A • Air 

'-0 
•f-.J -~ 
'~ -~ ~lD .. ·-=~ ,in 

OS • Orum Solid• 
DL • Orum Uquid1 
T • Tl11ue 
WI • Wipe 
L • Liquid 
V "' Vegetation 

() ~r-/ /,t/ 1/~, ;I .:;t:J:""3 X • Other 
-- I-LA-BORA--1'-0RY-·-,;· ~Rece~~lved~~B-y-------•-/Y)-----~T~itle:----------....._ __________ ..... _____________ ~O~a-te~/Tlrne~---_,.------~ 

0J 1--S..;..EC..;..TI __ ON;;..;;.\ ~: ~----'~~.;;...;.~"~-w=L~--;Js .. i:;;--1;:J;..,.;.l~(.:;::~~-J.::.:J.:..i:;. .... '--....,-----------...:/"--.:...;l 3;;...·~7..;:;.5--1-/.,,,.._o...;.·1--',s-_____ _J 

V1 F!NAl, ~AMl'tE' Olepoul Method Dl1poMd By Dat6/Tlme 
-r"\ . DISPOSITIQN N 



~22 3 CJUNT l NG ~CCM 

SAMPL~ STATUS REPORT FOR N 4237. RAO SCREEN 1~9-K-11 TIME: 1/12/95 7 :4 f 
DISPATCHED: 12/28/94 13:13 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: l/11/95 13:57 

EXT. DETER. RESULTS OR STATUS 

**** ******** ******•··························· 4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT 

(\"''J1 
~v (1\d-q, s 
~Q \'\~~ 

OUT OF GOOD CHARGF 
RANGE? ANS? CODE 
••• 

N '{ XRS44 ~ 

2 : 



97 !13509. I OLl7 
Sample Login 

-
Login Review Checklist 

Lot Number L3il~ 

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

For ID ciTccuv• IOlffl rn-iaw, U I minimum. /iv• ~o,u {ni,a W lo,i• p"'"8 a,w l'lqllinc. 11lue 1ft IA& diam of cullody (or 
•q11iv1lcn1), Iba losin cJu.ia of cUIUldy "1'0"• Iii• 11.111pic wmmarr r•pon. l!la ~ rwemq cll•ci:lil&. .aad lb& locin quo1111on. S.fo~ 
becinninr a rniew, -r. uw U1&Sa live cgmponcnu an • Hilable. For jGN widl 1iDJI• c....-m sunpla. lila aa,plc ruir.mary ~ort 
IIIIJ ba oaaniu&d. 

Sampie Summary Report 
N!A 

1. 
2. 
3. 

4. 
s. 
6. 

Arc all sample IDs com=:'? 
Are all samples prese:u? 
Arc all maniccs CClTcct? 
<•-1 •• TCtJ' aau,- UIIDIUd 11e o• • TCLP rcaaw.. riu1 bllau ....w be..,-, 

.. _ .. 

Are all analyses on the chain of custody/login quotation includcd1 
Arc azwyscs loged in fer the correct cantaim:r1 
<•-1 .. ,_,,_,._.paw. ·• Joatd ia (or a .,.www.u · m ffl !!'9) 

Arc samples loged in according to Iaboratmy barclung procedures? 

)C 

::t. 
~ 

y: -
:£ 

<••I•• TCt.P rwpw tacm• r ud 1~11aci wJal,emi. lati'e ....-....w lie lop ia o• 1111 sama boale) 

Logjn Chain of Custody Report 

l. 
2. 

Are the Collect, Rcc:ive , and Due daies cmm:t for every sample: 
Have appropriate sample comments been induded1 
<•-1., !>tS/MSD daipaaioa. cm {rmn Illa cJiam c I lliq ..-taoa llllldillcaaional 

Sample Receiving Checidist 

1. Are any discrepancies betwec., the chain of custody and the login noted'?_ _ ~~ 
( .. 1., disM Dla Ailr.,.. o• claaiaa o( CUIOOy and boule l&baia. ...... am -. --.,.. laa f,- bruurc) 

Primary review signature Date Secondary review signature Date 

26 



97 ~ :3509. I Qll8 WHC-SOW-93-0003 
Revis ion 4 

Figure 1 
-

SAMPLE CHECK-IN LIST 

Date/Time Received !- '3 ·i~ J d11{' 
J 

Project/Client I _.l\-.9__,4 ___ -.... l'Z., __ S--__ _ 
Cl 1ent Name Wt~ ~'-"';1~""~ 

Batch or Cua I _______ _ 

Cooler IO (if noted on outside of cooler)-~µ~~~-----------

!. Condition of shtpp1ng container? --j,_IT" _____ j _______________ _ 
2. Custody Seals on cooler intact? Yes cr'l 
3. Custody Seals dated and signed? Y~s O(j 

No [] 

No [ ] 

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

S. Vermiculite/packing material is: Wet [ ] Ory ~ ________ _ 

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

7. Number of sample conhiners in cooler: ___ \O~-----------
8. Samples have: _ tape -- hazard labels 

_$_ custody seals ~ appropriate sample 
libels 

9. Samples are: 'Lin good condition __ leaking 

broken -- have air bubbles 

_ other 

u "'(_ 10. Coolant Present? Yes W"'No [ ] Sample Temperature ----4--+-------
11. The following paperwork should be accounted for (N/A if not applicabl&): 

Chain of Custody l(s) _...._M~l.&tlo\o-----------------­
Request for Analysis i(s) _µt=...fl1:~--------------­
Airbi11 I Z~D ':tl.l(.g 3 73 Carri er H-4 X 

12. Have any anomalies been identified above? Yes [] No [] ~lA-
13. Memos have been ini tiated for all anomali es ident i f ied above? Yes [ ] tJ ~ 

!"': /'fl Date/Tfma /-l)-4r,/o°'1.1r-Pr i n t a,j flame/Sf gnat u re ..... A_.n, .... ~~'1~/..JJ..___,;,;:~lk~----'~-------~---- t J ·- _J ~ 

27 
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Lockheed Analytical Services 
Sample Receiving Checklist 
Client Name: L I , ,.__.\.·...,. L - -~ 

~ 

COOLER CONDmON UPON RECEIPT 

Temperature of cooler upon receipt: 

temperature of temp. blank upon receipt: 

culltOdy acal1 intact 

chain of custody prcaent 

blue ice (or equiv.) preaart/froum 

rad survey completed 

SAMPLE CONDmON UPON RECBIPT 

all bottlca labdcd 

aamplca intact 

proper container uaed for aample type 

sample volume sufficient for analysil 

proper pres. indicated on the COC 

VOA's contain hcadspacc 

are samples bi-phasic (if 10, indicate sample ID'S): 

MISCBLLANEOUS ITBMS 

samplca with abort holding timea 

samplca to subcontract 

ADDmONAL COMMENTS/DISCREPANCIBS 

..... ,, 
Completed by / date: 

Pago I of 

Job No. L J(,2<( Cooler ID: 

Lj I)(_ 

Yea No • Commawi/Diacrepu,ciea 

'/. 
"£ 
..,. 
-,:. 

Yea No • Commawi/DiacN:pllllCiea 

'f: 
y. 

~ 

" ~ 
vlA-
,v \A 

Yea No . ~ 
V 
' ' )( 

Smt to the client (date/initial1): •• Clicmt'• lipaluro upClll roccilpt: 
...,......,........~.......,.~~~....,._~-----.,.-----:-----:-. ~ .-..,....,... ~--:-.:_·,:"~·,,·:::-._. .•. ··.,_"'.'!' . . ,----~ ~ •· •. . .. ·•·"//}"'"::·. . ·. :: .... ··.:-:::/::". . .. ·. ·. 
HotMf•· ·Cllllado.,;---'•"'·coc~-.~ . . -.-•¢V ..... .-.· .. ,--.w .. · ... /}\,,,>.· .. ·"·"• ,,.,,,c:: ,·,.,,,,.::,, .. ,., ·.:'t ,'•:•·'.·''· .,,, . ·. ... ·,, ·>.'·'' · . ."""' .·.. . -,rr,-.-- .. : .. , ·' : .... ·.· .·. .•, ' . .•· •: ·, :•:••. ',-: ·•:•::.:. .. : ,,,,,,,-::•:.•:.:· . ' :• ..... :;:::··,.;: .:, ·. .: :': ·. ;: : . .. ·.·. 

N 

'° -..J 
=---" 
~ 
c..n 
c::J 
'-...;O 

-c:, 
..&:; 
".0 



97f3509 .. I 050 
CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

BODM25 
Lab Name: L.A.S. Contract: BECHTEL HA ----------
Lab Code: LOCK Case No.: ll0WHT 

Matrix (soil / water) : WATER 

Level (l ow/med) : 

%- Solids : 

LOW 

SAS No.: SDG No. : L3604W 

Lab Sample ID: L3604-2 

Date Received: 01/1 0 /9 5 

0 

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 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before : COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 61.4 B 
Antimony- 45 . 0 u 
Arsenic - 2 . 1 B 
Barium 14.1 B 
Berylliurri 1.0 u 
Cadmium 3.0 u 
Calcium- 32400 
Chromium 4.2 B 
Cobalt - 7.0 u 
Copper-- 3.0 u 
Iron 76.2 B 
Lead 2.0 u 
Magnesium 9040 
Manganese 1.5 B 
Nickel 12.0 u 
Potassium 4850 B 
Selenium 2.0 u -Silv er 4 . 0 u 
Sodium-- 13800 
Thallium 3.0 u 
Vanadium- 12.6 B 
Zinc - 11.9 B 

-
-
-

Clarity Before : CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

p 
-p -F -p -p -p -p 
-p -p 
-p -p -F -p -p -p -p -N F --- -p 
-p -F -p -p -

-

Texture: 

Artifacts: 

31 



97ij3509 .. 105I 
CLP 

1 CLIENT I D NO . 
INORGANIC ANALYSES DATA SHEET 

BODM27 
Lab Name: L.A.S. ---------- Contract: BECHTEL HA 

Lab Code: LOCK Case No. : l l0WHT 

Matrix (soil / water) WATER 

Leve l (l ow /med) : LOW 

SAS No .: SDG No . : L360 4W 

Lab Sample I D : L3628- 2 

Date Receiv ed: 01 / 13 / 95 

% Solids: 0 

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 
7440-47-3 
7440-48-4 
7440-50 - 8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440 - 28-0 
7440-62-2 
7440-66-6 

Color Before : COLORLESS 

Color After : COLORLESS 

Comments : 

Analyte Concentration C 

Al um1.num 26.0 u 
Antimony- 50.1 B 
Arsenic - 11.9 
Barium 21 . 8 B 
BeryllI'um 1 . 0 u 
Cadmium 3.0 u 
Calcium- 30100 
Chromium 5.0 B 
Cobalt - 7.0 u 
Copper= 3.0 u 
Iron 90.4 B 
Lead 2.0 u 
Magnesium 8310 

B Manganese 2.7 
Nickel 12.0 u 
Potassium 4840 B 
Selenium 2.0 u 
Silver - 4.0 u 
Sodium-- 29000 
Thallium 3 . 0 u 
Vanadium- 24 . 4 B 
Zinc - 6 . 5 B 

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

p 
-p -F -p -p -p 
-p -p 
-p -p -p -F -p -p -p -p -N F --- -p -p -F 

p 
p 

Texture: 

Artifacts: 

32 
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Lab Name: L.A.S. ----------

CLP 

6 
DUPLICATES 

Contract : BECHTEL HA 

CLIENT ID NO. 

BODM25D 

Lab Code : LOCK Case ~o. : ll0WHT 

Matrix (soil/water): WATER 

% Solids for Sample: 0 

SAS No.: SDG No . : L3604W 

Level (low/med) : LOW 

% Solids for Duplicate: ___ o 

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

Control 
Analyte Limit Sample ( s) C Duplicate (D) C RPD Q M 

-Aluminum 61.4400 B 27.2500 B 77 . 1 p 
Antimony- 45.0000 u 45.0000 u - - - p -
Arsenic - 2.1000 2.6000 21. 3 - F -B B 
Barium 14.0700 13.5600 B - 3.7 - - p -B 
Berylliiim 1.0000 u -- - - p -1.0000 u - -Cadmium 3.0000 u 3.0000 u p 
Calcium- 32379.5700 32526.4800 0.5 -

i= Chromium -- 4.1900 B -- 6.1900 B -38.5 -
Cobalt 7.0000 u 7.0000 u - - p 
Copper-- - p -3.0000 u 3.0000 u - -Iron 76.2200 B 80.4300 B 5.4 p 
Lead 2.4000 B 200.0 - - F -2.0000 u - - -p Magnesium 5000.0 9044.0200 9035.2500 0.1 - - B --34.5 - - -Manganese 1.4600 B 1.0300 p 

200.0 - - -Nickel 12.0000 u 14.5900 B p 
Potassium 5000 . 0 - 8.1 - - p -4845.5700 B 5252.9100 
Selenium - - u -- - - F -2.0000 u 2.0000 - -Silver 4 . 0000 u 4.0000 u p - -Sodium-- 5000.0 13834.5800 13881.7600 0.3 p 
Thallium - - -- u -- u -- - - F -3.0000 3.0000 - -Vanadium- 12.6000 B 13.0300 B 3.4 p 
Zinc --10.1 - - p -11.8700 B 10 . 7300 B - - - -

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

FORM VI - IN 
ILMO3.0 

43 
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97113509 .. I 053 CLP 

1 CLIENT I D NO . 
INORGANIC ANALYSES DATA SHEET 

BODM26 
La b Name : L. A .S. ---------- Contract : BECHTEL_HA 

Lab Code : LOCK Case No . : ll 0WHD 

Matrix (soil / water) : WATER 

Level (low / med) : 

% Solids: 

LOW 

0 

SAS No .: SDG No. : L360 4F 

Lab Sample ID: L3604-10 

Date Receiv ed: 0 1 / 10 / 95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 26.0 u p 
7440-36-0 Antimony- 45 . 0 u p --7440-38-2 Arsenic - 2.5 B F 
7440-39-3 Barium 13.9 -B p 
7440-41-7 Beryllium 1.0 u p --7440-43-9 Cadmium 3.0 u p 
7440- 70-2 Calcium- 33900 p --7440-47-3 Chromium 3 . 0 u p 
7440-48-4 Cobalt - 7.0 u p -
7440-50-8 Copper-- 3.0 u p -
7439-89 - 6 Iron 9.3 B p-

-7439-92-1 Lead 2.0 u F -7439-95-4 Magnesium 9320 p 
7439-96-5 Manganese 1. 0 B p -
7440-02-0 Nickel 12 . 0 u p -
7440-09-7 Potassium 4990 B p -
7782-49-2 Selenium 2.0 -u F 
7440-22-4 Silver - u p -4.0 
7440-23-5 Sodium-- 14200 p -
7440-28-0 Thallium" u F -3.0 
7440-62- 2 Vanadium- 13.2 B p -
7440-66-6 Zinc - p -2.0 u -

-
-
-

Color Before : Clarity Before: Texture: 

Color After : Clarity After: Artifacts: 

Comments : 

FORM I - I N 
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CLP 

1 CLIENT ID NO . 
INORGANIC ANALYSES DATA SHEET 

BODM28 
Lab Name: L.A.S. Contract: BECHTEL HA ----------
Lab Code: LOCK Case No.: ll0WHD 

Matrix (soil / water) WATER 

Level (low / med): LOW 

%- Solids : 0 

SAS No.: SDG No.: L3604F 

Lab Sample ID : L3628-10 

Date Received: 01 /1 3 / 95 

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

CAS No . Analyte Concentration C Q M 

7429-90-5 Aluminum 26.0 u p 
7440-36-0 Antimony- 45.0 u p -
7440-38-2 Arsenic - 12.5 F -
7440-39-3 Barium 21.2 B p -
7440-41-7 Beryllium 1.0 u p --7440-43-9 Cadmium 3.0 u p 
7440-70-2 Calcium- 30600 p -
7440-47-3 Chromium 4.4 B p 
7440-48-4 Cobalt - 7 . 0 u p 
7440-50-8 Copper= 3.0 u p 
7439-89-6 Iron 6.6 B p 
7439-92-1 Lead 2.0 u F 
7439-95-4 Magnesium 8320 p 
7439-96-5 Manganese 1.0 u p 
7440-02-0 Nickel 12.0 u p 
7440-09-7 Potassium 4700 B p 
7782-49-2 Selenium 2 . 0 u w F 
7440-22-4 Silver - 4.0 u --- p 
7440-23-5 Sodium-- 28600 p 
7440-28-0 Thallium 3.0 u F 
7440-62-2 Vanadium- 24.0 B p 
7440-66-6 Zinc - 2 . 0 u p 

-
-
-

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
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Lab Name: L.A.S. --- ---- ---

CLP 

6 
DUPLICATES 

Contract: BECHTEL HA 

CLIENT ID NO. 

BODM2 6D 

Lab Code : LOCK Case No . : l l CvHD 

Matrix (soil / water ) : WATER 

% Solids f or Sample: O 

SAS No .: SDG No . : L3604 F 

Level (low/ med ): LOW 

% Solids for Duplicate: ___ o 

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

Control 
Analyte Limit Sample ( s) C Duplicate (D) C RPD Q M 

- p Aluminum 26.0000 u 26.0000 u 
Antimony- 45 . 0000 u - p -45 . 0000 u - -Arsenic - 2.5000 B 2.9000 B 14.8 F 
Barium - 13.9200 13.8700 B - 0 . 4 - - p -B 
Berylllum 1. 0000 u -- - - p -1.0000 u - -Cadmium 3.0000 u 3.0000 u p - -Calcium- 33877.8900 33989.5400 0.3 i' 
Chromium -- u -- B 200 . 0 - - p-3 . 0000 3.3100 
Cobalt - - - - p -7 . 0000 u 7.0000 u - -Copper-- 3.0000 u 3 . 0000 u p - -Iron 9.2700 B 8.6100 B 7 . 4 p -- - -Lead 2.0000 u 2.0000 u F -0.3 p Magnesium 5000.0 9322 . 0800 9347 . 3200 - - 200.0 - -Manganese 1. 0000 B 1 . 0000 u p - - -Nickel 12.0000 u 12.0000 u p 
Potasslum 5000 . 0 5167 . 8000 3.6 - p 4985.4000 B 
Selenium - - u -- - - F 2.0000 u 2.0000 
Silver - - p 4.0000 u 4.0000 u -Sodium-- 5000.0 14212.3700 14247 . 7100 0 . 2 p 
Thallium - - -- u -- u -- - - F 3 . 0000 3.0000 -Vanadium- 13.1600 B 13 . 6100 B 3.4 p 

- -- - -Zinc 2 . 0000 u 2.0000 u p -
- - -
- - -
- - -

FORM VI - IN 
ILM03 . 0 
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LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sample ID: BODM25 !Date Collected: 06-JAN-95 

!Matrix: Water !Date Received: 10 - JAN- 95 

c&hstituent 
•·······•······ ..•.• ; •••.••....••...............••.•.••...••.•.••.•....••.•••. 

.·.·\ 
Ur\its ... Method ..... Result Reporting 

>.... . 
Date,.,. •••·.·. Data ••·••·· 

\t •,· De:tjUmit Qualifi-er-(s) Analyz.ed \ · .. · 
Turbidity NTU 180.1 0.19 N/A H 10-JAN-95 

Chloride mg/L 300.0 5.2 0.02 11-JAN-95 

Fluoride mg/L 300.0 0.38 0.01 11-JAN-95 

Nitrate-N mg/L 300.0 3.6 0.02 H 11-JAN-95 

Nitrite·N mg/L 300.0 < 0.01 0.01 H 11-JAN-95 

Ortho Phosphate mg/L 300.0 < 0. 1 0.1 H 11-JAN-95 

Sul fate mg/L 300.0 25. 0. 1 11-JAN-95 

\ lAs /······ LAS•:::. 
.satchJI~.•· Saq,lel ID 

17817 L3604-4 

17822 L3604-3 

17825 L3604-3 

17820 L3604-3 

17823 L3604-3 

17826 L3604-3 

17824 L3604-3 
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LOC EEO ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sample ID: BODM27 !Date Collected: 11-JAN-95 

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

constit\Jenf <••: • )! /.···• . > ?·. '. . r· ·••• •units / Method .. Resul.t •· Repo~ti~ /\. i>at:a .. (:oatl!-·<· ... ·.· \ . •· < D~tl Lfri]i~ auali fier<s> .a:na trze:<L · .• : . ·-~❖:~ -~ .. ·••· .. 
Turbidity NTU 180.1 0.37 N/A 13-JAN-95 

Chloride mg/L 300.0 11. 0.02 13-JAN-95 

Fluoride mg/L 300.0 0.34 0.01 13-JAN-95 

Nitrate-N mg/L 300.0 3.4 0.02 13-JAN-95 

Nitrite-N mg/L 300.0 < 0.01 0.01 13-JAN-95 

Ortho Phosphate mg/L 300.0 < 0.1 0.1 13-JAN-95 

Sul fate mg/L 300.0 25. 0.1 13-JAN-95 

if : LAS f :. _ /\iLAS :( 
> Batch I ID .• S~LeftD 

17972 L3628-4 

17933 L3628-3 

17935 L3628-3 

17931 L3628-3 

17932 L3628-3 

17936 L3628-3 

17934 L3628-3 
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RAD DATA REPORT ( ra01) 

Bechtel Hanford, Inc . * Richland, WA 

Bechtel Hanford Project (Project BECHTE L-HAN FORD) 

Cl i ent Sal11)le ID: BODM25 

Date Collected: 06-JAN-95 

Matrix: 

Gross Alpha 
Gross Beta 

Water 

20-JAN-95 GR ALP/BETA LAL-0060 18036 
20-JAN-95 GR ALP/BETA LAL-0060=18036 

Page 2 

0.3 
60.1 

LAL Sal11)le ID : L3604-5 

Date Received: 10-JAN-95 

Login Nllli>er: L3604 

1.0 
4.6 

2.0 
2.2 

C pC i /L 
pCi/L 
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U-233/4 
U-235 
U-238 

~-;7 1135. 09· I 05g .:JJ I'\. . * ,,,.,I 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Pro ject BECHTEL -HANFORD) 

Client Saq,le ID: BODM25 

Date Collected: 06-JAN-95 

Matrix: Water 

21-JAN-95 U-ISOTOPIC LAL-0108 18037 
21-JAN-95 U-ISOTOPIC LAL-0108-18037 
21-JAN-95 U-ISOTOPIC LAL-0108=18037 

Page 3 

1.22 
0.22 
0.93 

LAL Saq>le ID: L3604-7 

Date Received: 10-JAN-95 

Login N~r: L3604 

0.31 
0.14 
0.27 

0.16 
0.12 
0.13 

pC /L 
pC /L 
pC /L 
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C-14 
H-3 
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RAO DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, YA 

Bechtel Hanford Project (Projel:t BECHTEL-HANFORD) 

Client Sa~le ID: BODM25 

Date Collected: 06-JAN-95 

Matrix: Yater 

24-JAN-95 C-14 LAL-0209 18034 
23-JAN-95 TRITIUM(H3) LAL-0066_18039 

Page 4 

154. 
1890 

LAL S~le ID: L3604-9 

Date Received: 10-JAN-95 

Login N1.n>er: L3604 

83. 
350 

95. 
250 

pCi/L 
pCi/L 
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RAO DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Cli ent Sa~le ID : BOOM27 

Date Co l lected: 11-JAN-95 

Matr i x: 

Gross Alpha 
Gross Beta 
U-233/4 
U-235 
U-238 

Water 

20-JAN-95 
20-JAN-95 
21-JAN-95 
21-JAN-95 
21 - JAN-95 

GR ALP/BETA LAL-0060 18036 
GR ALP/BETA LAL-0060-18036 
U-ISOTOPIC LAL -0108 18037 
U- ISOTOPIC LAL-0108- 18037 
U- ISOTOPIC LAL -0108=18037 

Page 2 

3.0 
4. 5 
1. 79 
0.31 
1.49 

LAL Sa~le ID: L3628-5 

Date Rece i ved: 13-JAN-95 

Log i n NU!i:>er : L3628 

1. 7 2.0 
1.5 2.2 
0.36 0.11 
0.15 0.11 
0.32 0.11 

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

5 o-s 



C-14 
H-3 
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RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. *_Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sa~le ID: BOOM27 

Date Collected: 11-JAN-95 

Matrix: Water 

07-FEB-95 C-14 LAL-0209 18400 
24-JAN-95 TRITIUMCH3) LAL-0066_18039 

Page 3 

255. 
930 

LAL Saq,le ID: L3628·9 

Date Received: 13-JAN-95 

Login N...ri>er: L3628 

57. 
280 

51. 
250 

pCi/L 
pCi/L 
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" 
Golder Associates Inc. 

4104-148th Avenue. NE 
Redmond. WA 98052 
ielephone (206) 883-0777 
Fax(206)882-5498 

April 5, 1995 

CH2M Hill 
P.O. Box 1510 
Richland, Washington 99352 

ATTENTION: Ms . Jeanette Duncan 

*'Goldfr '.Associates 

Our ref: 943-1610.081.0400 
94-1610/0/308 

RE: TRANSMITTAL OF DATA VALIDATION FINAL SUMMARY REPORT 
CONTRACT NO. MSH-SWV-315905 

Dear Ms. Duncan: 

This letter is to transmit the data validation summary for the following project: 

Project Name 

100 KR 4 Round 7 Groundwater Sampling Task 

Please call if you have any questions. 

Sincerely, 

GOLDER ASSOCIATES INC. 

c~~~~~y Jv~V 
Task Manager 

Enclosures 

p:lcnviroslwhcldvlsummary.lir 
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1.0 INTRODUCIJON 

BHI--00403 
Rev. 00 

This report presents a summary of data validation results on groundwater samples 
collected for the 100-KR-4 Round 7 Groundwater Sampling task. 

The analyses performed for this project consisted of: 

• Metals, 
• General Chemistry; and 
• Radiochemistry 

The laboratories conducting the analyses were Quanterra Environmental Services 
(QES) and Lockheed. 

As required by the contract and the WHC statement of work (WHC 1994), data 
validation was conducted using the Westinghouse data validation procedures for chemical and 
radiochemical analyses (WHC 1993a and 1993b). Sample results were validated to levels A 
and D as outlined in Table 1-1. At the completion of validation and verification of each data 
package validated to level D, a data validation summary was prepared and transmitted with 
the original documentation to Hanford Analytical Services (HAS) for inclusion in the project 
QA record. Table 1-1 provides information concerning the data packages which were 
validated and verified. Tables 1-2 and 1-3 provide a summary and explanation of all 
qualifiers applied as a result of inorganic and radiochemical validation, respectively. 

Five sections, including this introduction, comprise this report. Sections 2.0 through 
4.0 provide summaries of the validation by analytical fraction. Section 5.0 provides a list of 
references used to prepare this report and Appendixes A through F to this report include 
validated data summary and field quality control (QC) result tables. 

1.1 CHEMICAL ANALYSES 

Chemical analysis data consisted of: 

• A total of 58 water samples analyzed for target analyte list (T AL) metals and 
cyanide using CLP methodology. 

• A total of 27 water samples analyzed for general chemistry parameters using EPA 
methodology. 

The chemical data and associated QC has been reviewed and validated to verify that 
reported sample results are acceptable for decision making purposes. 
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1.2 RADIOCHEMICAL ANALYSES 

The radiochemical data consisted of: 

• A total of 29 water samples analyzed for radiochemical parameters using 
Westinghouse approved radiochemical procedures. 

BHI-00403 
Rev. 00 

The radiochemical data and associated QC has been reviewed and validated to verify 
that reported sample results are acceptable for decision making purposes. 

1.3 WFSTINGHOUSE HANFORD GUIDANCE USED 

Data validation was conducted using Westinghouse data validation procedures (WHC 
1993a and 1993b). 

1.4 DEFICIENCIES 

There were major deficiencies during the validation of the general chemistry analyses 
resulting in qualification of sample results as unusable (UR). There were several minor 
deficiencies identified during validation in which sample results were qualified as estimated (J, 
BJ, UJ). This report summarizes all the deficiencies identified during validation and the 
qualification applied. 

1.S SAMPLES AND ANALYSES VALIDATED 

Table 1-1 provides a cross-reference list of all samples validated including data 
package tracking numbers, sample numbers, sample dates, site and sample locations, sample 
type, validation level and analyses performed. 

1-2 



97~3509 1071 

Table 1-1. 100-KR-4 Data Validation, ~ ist of Samples Validated. 

Sample ID Sample Date Type Commellll Data Pacta1e Sample Location Data 
Validation 

Level 

BODM25 06-Jan-95 WATER SPLIT UC3604-LAS SPLIT 1 D 

BODM26 06-Jan-95 WATER SPLIT UC3604-LAS SPLIT 1 D 

BODM27 11-Jan-95 WATER SPLIT UC3604-LAS SPLIT2 D 

BODM28 11-Jan-95 WATER SPLIT UC3604-LAS SPLIT2 D 

BODI..XS 04-Jan-95 WATER W03SS-QES 199-K-18 D 

BODLX6 04-Jan-95 WATER W03S5-QES 199-K-18 A 

BODLX7 03-Jan-95 WATER W0355-QES 199-K-19 A 

BODI.XS 03-Jao-95 WATER. W0355-QES 199-K-19 A 

BODLX9 04-Jan-95 WATER W035S-QES 199-K-20 A 

BODLYO 04-Jao-95 WATER. W035S-QES 199-K-20 A 

BODLYI 03-Jan-95 WATER. WOJSS-QES 199-K-21 A 

BODLY2 03-Jao-95 WATER. W0355-QES 199-K-21 A 

BODLYJ 04-Jan-95 WATER. W0355-QES 199-K-21 A 

BODLY4 04-Jan-95 WATER. WOJSS-QES 199-K-21 A 

BODLY7 04-Jan-95 WATER. W0355-QES 199-K-27 A 

BODLYS 04-Jan-95 WATER W0355-QES 199-K-27 A 

BODLY9 04-Jan-95 WATER. W0355-QES 199-K-30 A 

BODLZO 04-Jao-95 WATER. W035S-QES 199-K-30 A 

BODLZl 04-Jan-9.5 WATER. W0355-QES 199-K-31 A 

BODLZ2 04-Jan-95 WATER. W035S-QES 199-K-31 A 

BODLZ3 03-Jan-95 WATER W035S-QES 199-K-328 A 

BODLZ4 03-Jan-95 WATER. W0355-QES 199-K-328 A 

BODI.ZS 03-Jan-9.5 WATER. W03.SS-QES 199-K-32A A 

BODLZ6 03-Jao-9.5 WATER. W0355-QES 199-K-32A A 

BODLZ9 10-Jan-95 WATER. W0362-QES 199-K-34 D 

BODMOO 10-Jan-95 WATER. W0362-QES 199-K-34 D 

BODMOl 06-Jan-9.5 WATER W0362-QES 199-K-3.5 D 

BODM02 06-Jan-9.5 WATER W0362-QES 199-K-35 D 

BODM03 06-Jan-95 WATER. W0362-QES 199-K-36 D 

BODM04 06-Jan-9.5 WATER. W0362-QES 199-K-36 D 

BODMOS 10-Jan-9.5 WATER. W0362-QES 199-K-37 D 

BODM06 10-Jan-95 WATER. W0362-QES 199-K-37 D 

BODM07 06-Jan-95 WATER. W0362-QES 699-70-68 D 

BODMOS 06-Jan-95 WATER W0362-QES 699-70-68 D 

BODM09 06-Jan-95 WATER. W0362-QES 699-7U2 D 

BODMlO 06-Jan-95 WATER. W0362-QES 699-78-62 D 

BODMll 05-Jan-95 WATER. W0362-QES 699-73-61 D 

BODM12 05-Jan-95 WATER. W0362-QES 699-73-61 D 

BODM17 10-Jan-95 WATER. TRIP BLANK W0362-QES 199-K-34 D 
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Table 1-1. 100-KR-4 Data Validation, List of Samples Validated. 

Sample ID Sample Date Type Commcnla Dal&Pacbp_ Sample Location Data 
Validation 

Level 

BODM18 10-Jan-95 WATER. TRIP BLANK W0362-QBS 199-IC-34 D 

BODM21 06-Jan-95 WATER. FIELD W0362-QBS DUPLICATE 1 D 
DUPLICATE 

BODM22 06-Jan-95 WATER. FIELD W0362-QBS DUPLICATE 1 D 
DUPLICATE 

BODM23 11-Jan-95 WATER. FIELD W0362-QBS DUPLICATE2 D 
DUPLICATE 

BODM24 11-Jan-95 WATER. FIELD W0362-QBS DUPLICATE2 D 
DUPLICATE 

BODI.XI ll-Jan-95 WATER. W0374-QBS 199-IC-ll D 

BODLX2 ll-Jan-95 WATER. W0374-QBS 199-IC-ll D 

BODLX3 17-Jan-95 WATER. W0374-QBS 199-IC-13 D 

BODLX4 17-Jan-95 WATER. W0374-QBS 199-IC-13 D 

BODLYS ll-Jan-95 WATER. W0374-QES 199-IC-23 D 

BODLY6 ll-Jan-95 WATER. W0374-QES 199-IC-23 D 

BODM13 17-Jan-95 WATER. EQUIPMENT W0374-QES EQUIP BLANK 1 D 
BLANK 

BODM14 17-Jan-95 WATER. EQUIPMENT W0374-QES EQUIP BLANK 1 D 
BLANK 

BODM15 17-Jan-95 WATER. EQUIPMENT W0374-QES EQUIP BLANK 2 D 
BLANK 

BODM16 17-Jan-95 WATER. EQUIPMENT W0374-QES EQUIP BLANK 2 D 
BLANK 

BODM19 ll-Jan-95 WATER. TRIP BLANK W0374-QES TRIPBLANK2 D 

BODM20 ll-Jan-95 WATER. TRIP BLANK W0374-QBS TRIPBLANK2 D 

BODLZ7 18-Jan-95 WATER. W0387-QBS 199-IC-33 D 

BODI.ZS 18-Jan-95 WATER. W0387-QES rrMO A 

1 M-Metal1 • - 100~ Rccalculatioa 
C - General Chcmillry 
R. - R.adiochemillry 
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Table 1-2. Glossary of Inorganic Data Reporting Qualifiers. 
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B - Indicates the constituent was analyzed for and detected. The concentration reported is 
less than the contract required detection limit (CRDL) but greater than the instrument 
detection limit (IDL). The associated data should be considered usable for decision 
making purposes. 

U - Indicates the constituent was analyzed for and not detected. The concentration 
reported is the sample detection limit corrected for aliquot size, dilution and percent 
solids (in the case of solid matrices) by the laboratory. The associated data should be 
considered usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality 
control deficiency identified during data validation the concentration may not 
accurately reflect the sample detection limit. Toe associated data have been qualified 
as estimated but should be considered usable for decision making purposes. 

BJ - Indicates the constituent was analyzed for and detected at a concentration less than the 
contract required detection limit (CRDL) but greater than the instrument detection limit 
(IDL). Due to a minor quality control deficiency identified during data validation the 
associated data have been qualified as estimated, but should be considered usable for 
decision making purposes. 

J - Indicates the constituent was analyzed for and detected. Due to a minor quality 
control deficiency identified during data validation the associated data have been 
qualified as estimated, but should be considered usable for decision making purposes. 

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

R - Indicates the constituent was analyzed for and detected. Due to a major quality control 
deficiency identified during data validation, the associated data have been qualified as 
unusable for decision making purposes. 
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Table 1-3. Glossary of Radiochemistry_Data Reporting Qualifiers. 
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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 (m 
the case of solid matrices) by the laboratory. The associated data should be considered 
usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and was not detected at a concentration 
above the 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 the constituent was analyzed for and detected. The concentration reported is 
qualified as estimated due to a quality control deficiency identified during data 
validation. The associated data should be considered usable for decision making 
purposes. 

UR - Indicates the constituent was analyzed for and not detected. The concentration 
reported is qualified as unusable due to a quality control deficiency identified during 
data validation. The associated data should be considered unusable for decision 
making purposes. 

R - Indicates the constituent was analyzed for and detected. The concentration reported is 
qualified as unusable due to a quality control deficiency identified during data 
validation. The associated data should be considered unusable for decision making 
purposes. 

1-6 



97 ii :3509 ~ I 0?5 

2.0 MEfALS DATA VALIDATION SUMMARY 

2.1 SUMMARY 
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This section presents a summary of the metals data validation results and review in 
accordance with the WHC Statement of Work (WHC 1994) and validation procedures (WHC 
1993a). Table 1-1 shows the data package identification, sample identification, sample 
collection date, location, sample type and analysis performed. Appendix A provides a tabular 
summary of all validated data and Appendix B provides a summary of the field QC data. 

2.1.1 Sample Delivery Groups 

Sample results from five metals data packages are included in this report: 

Data Package ID No. of Samples 

LK3604-LAS 4 

W0355-QES 20 

W0362-QES 20 

W0374-QES 12 

W0387-QES 2 

2.1.2 Samples Validated 

Samples and analytical results contained in the data packages listed above were 
validated to levels A and D as indicated in Table 1-1, in accordance with the validation 
procedures. 

2.1.3 Westinghouse Hanford Validation Guidance Used 

Data validation was performed in accordance with Data Validation Procedures for 
Chemical Analyses (WHC 1993a). 

2.1.4 Data Quality Objectives 

This section provides a summary of the data in terms of defined laboratory 
performance criteria and project-specific data quality objectives to assure the data is 
acceptable for use in the 100-KR-4 Round 7 Groundwater Sampling task. 

• Precision. Laboratory duplicate relative percent difference (RPO) results were 
acceptable with the exception of iron and zinc (see Section 2.5.1). 
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Serial dilution percent difference (%D) results were acceptable with the exception of 
barium (see Section 2.5.2). -

Field split sample RPDs were acceptable for all sample sets collected. 

Field duplicate sample RPDs were acceptable for all sample sets collected. 

• Accuracy. Laboratory spike recoveries were acceptable for all data packages. 

Analytical spike recoveries were acceptable with the exception of lead, thallium and 
selenium (see Section 2.6.1). 

Laboratory control sample recoveries were acceptable for all data packages. 

• Representativeness. Field duplicate sample RPD values were acceptable for all 
sample sets collected. 

• Completeness. Overall, 58 samples were validated for metals with 1,334 results 
reported, all of which were deemed valid. This results in a completeness of 100 
percent which meets normal work plan objectives of 90 percent. 

• Comparability. Samples were analyzed by similar methods and all results were 
reported in common units facilitating comparison of the data. 

2.1.S Deficiencies Noted 

There were no major deficiencies identified requiring qualifications of the data as unusable. 
There were minor deficiencies identified resulting in qualification of the data as estimated, 
which are explained in greater detail below. 

2.2 ANALYTICAL METHOD 

The following paragraphs summarize the method specific QC results for the metals analyses. 
All samples were analyzed in accordance with CLP methodology for selected T AL metals and 
cyanide. 

2.2.1 Initial and Continuing Calibration 

Initial and continuing calibration requirements were met for all analyses in all data packages. 
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2.2.2 Bia~ 
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Laboratory method blanks (initial and continuing calibration and preparation blanks) 
were analyzed at the proper frequency and results were undetected with the exception of low 
concentrations of target analytes as summarized in the following sections. 

2.2.2.1 Calibration Bl~. The following is a summary of the analytes detected in the 
calibration blanks at positive concentrations: 

Data Package W0362-QF.S. Aluminum, beryllium, thallium 

Data Package LK3604-LAS. Chromium, iron, manganese, vanadium. 

Data Package W0374-QF.S. Barium, beryllium, copper, iron, manganese, thallium 

The following is a summary of the analytes detected in the calibration blanks at negative 
concentrations: 

Data Package W0362-QF.S. Arsenic, selenium. 

Data Package W0374-QF.S. Vanadium 

In accordance with validation requirements, sample results associated with the above 
calibration blanks were qualified as follows: 

• undetected (U) for detected results that are less than five times (SX) the highest 
associated positive blank concentration. 

• estimated (UJ for non-detects, J for sample results within two times (2X) the 
absolute value of the associated blank) if associated with negative blank results. 

2.2.2.2 Preparation Blanks. The following is a summary of the analytes detected in the 
preparation blanks at positive concentrations: 

Data Package W0362-QF.S. Copper, iron, magnesium, manganese, potassium, 
sodium, vanadium. 

Data Package LK3604-LAS. Zinc. 

Data Package W0374-QF.S. Barium, copper, iron, magnesium, manganese, 
potassium, sodium, vanadium. 

The following is a summary of the analytes detected in the preparation blanks at negative 
concentrations: 

Data Package W0362-QF.S. Lead 

Data Package W0374-QF.S. Lead 
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In accordance with validation requirements, sample results associated with the above 
preparation blanks were qualified as follows: 

• undetected (U) for positive sample results less than 5X the highest blank concentration 
if associated with a positive blank result > IDL but < CRDL. 

• estimated (UJ for non-detects, J for sample results within ten times (lOX) the absolute 
value of the associated blank) if associated with negative blank results. 

2.2.2.3 Equipment Blanks. Samples B0DM13, B0DM14, BODM15 and B0DM16 were 
identified as equipment blanks with the following analytes and concentrations detected: 

• B0DM13: aluminum (35.1 ug/L), antimony (lf>6 ug/L), calcium (1700 ug/L), iron 
(155 ug/L), manganese (4.3 ug/L), nickel (16.7 ug/L), sodium (596 ug/L) and zinc 
(98.1 ug/L). 

• B0DM14: antimony (152 ug/L), calcium (1400 ug/L), iron (34.6 ug/L), manganese 
(1.2 ug/L), sodium (437 ug/L) and zinc (28.7 ug/L). 

• B0DM15: aluminum (24.9 ug/L), antimony (165 ug/L), calcium (1520 ug/L), 
manganese (1.6 ug/L) and zinc (53.8 ug/L). 

• B0DM16: antimony (172 ug/L), calcium (1400 ug/L), iron (52.5 ug/L), manganese 
(1.8 ug/L), sodium (439 ug/L) and zinc (36.2 ug/L). 

In accordance with the data validation procedures, qualification based on field QC was not 
required. 

2.2.2.4 Trip Blanks. Samples BODM17, B0DM18, B0DM19 and B0DM20 were identified 
as trip blanks with the following analytes and concentrations detected: 

• B0DM17: barium (9.9 ug/L) and calcium (1310 ug/L). 

• B0DM18: barium (7.8 ug/L) and calcium (83 ug/L). 

• B0DM19: aluminum (24.2 ug/L), calcium (1270 ug/L), iron (119 ug/L) and zinc (68.1 
ug/L). 

• · B0DM20: barium (8.0 ug/L), calcium (1220 ug/L), iron (199 ug/L) and zinc 
(11.6 ug/L). 

In accordance with the data validation procedures, qualification based on field QC was not 
required. 

2-4 



2.3 HOLDING TIMFS 

BHI-00403 
Rev. 00 

Holding time requirements were acceptable for all samples in all data packages with 
the following exception: 

Data Package W0355-QF.S. Mercury samples BODL Y2, BODLX8, BODLZ4 and 
BODLZ6. 

In accordance with the data validation procedures, sample results were qualified as 
estimated (UJ for nondetects, BJ for detects). 

2.4 ANALYTICAL ACCURACY 

2.4.1 Spike Samples 

Matrix spike percent recoveries (%R) were acceptable for all data packages. 

2.4.2 Laboratory Control Samples 

All laboratory control sample percent recoveries were acceptable for all data packages. 

2.S ANALYTICAL PRECISION 

2.S.1 Laboratory Duplicates 

The laboratory duplicate relative percent differences were within the specified control 
limits for all data packages with the following exceptions: 

Data Package W0362-QF.S. Iron. 

Data Package W0374-QF.S. Zinc. 

In accordance with the validation procedures, sample results exceeding the specified 
control limits were qualified as estimated (J). 

2.5.2 Serial Dilution 

The serial dilution percent difference results were within the specified limit of 10% for 
sample results greater than 50 times (SOX) the instrument detection limit (IDL) with the 
exception of the following: 

Data Package W0362-QF.S. Barium. 
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In accordance with the validation procedures, associated sample results were qualified 
as estimated (J) for detected results greater than SOX the IDL. 

2.5.3 Field Duplicates 

A total of four field duplicate sample sets were collected and Appendix B presents a 
summary of the primary and duplicate sample results and the calculated RPD values. All 
RPD values were acceptable. 

2.5.4 Field Splits 

A total of four field split sample sets were collected and Appendix B presents a 
summary of the field split sample results and the calculated RPD values. All RPD values 
were acceptable. 

2.6 GRAPIDTE FURNACE PERFORMANCE 

2.6.1 Analytical Spikes 

Analytical spikes were performed to determine the accuracy of the quantitation of 
graphite furnace results. All analytical spike recoveries were within the specified limits of 
85 % to 115 % with the exception of the following: 

Data Package W0362-QES. Lead sample BODM03; selenium samples BODM03, 
BODM02, BODM08, BODM04, BODMlO, BODM21 and BODM22; thallium samples 
BODMlO, BODM04, BODM08, BODM02, BODM07, BODM22, BODM21, BODMOl and 
BODM09. 

Data Package LK3406-LAS. Selenium sample BODM28. 

Data Package W0374-QES. Selenium sample BODLX4; thallium sample BODL Y6. 

In accordance with data validation procedures, results were qualified as estimated (J 
for detects). 

2.7 SAMPLE RFSULT QUANTITATION, VERIFICATION, AND REPORTED 
DETECTION LIMITS 

Sample detection limits were calculated properly and were consistent with method 
detection limit requirements. All samples were verified and results for samples indicated with 
an asterisk(*) in Table 1-1 were recalculated and compared with the raw data and found 
acceptable. 
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2.8 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT 
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System performance was assessed by a review of the raw data with no indications of 
poor performance noted. 
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3.0 GENERAL CHEMISTRY ANALYSIS D~TA VALIDATION SUMMARY 

3.1 SUMMARY 

This section presents a summary of the general chemistry data validation results and 
review against the WHC Statement of Work (WHC 1994). Table 1-1 shows the data package 
identification, sample identification, sample collection date, location and sample type. 
Appendix C provides a summary of all validated data results and Appendix D provides a 
summary of the field QC results. 

3.1.1 Sample Delivery Groups 

Sample results from five general chemistry data packages are included in this report: 

Data Package ID No. of Samples 

LK3604-LAS 2 

W0355-QES 10 

W0362-QES 10 

W0374-QES 6 

W0387-QES 1 

3.1.2 Samples Validated 

Results for the data packages listed above were validated at the frequency specified in 
Section 1.0 with data qualifiers assigned as specified in the validation procedures. 

3.1.3 Westinghouse Hanford Validation Guidance Used 

Data validation was performed in accordance with Data Validation Procedures for 
Chemical Analyses (WHC 1993a). 

3.1.4 Samples Analyzed 

This section provides a summary of the data in terms of defined laboratory 
performance criteria and project-specific data quality objectives to assure the data is 
acceptable for use in the 100-KR-4 Round 7 Groundwater Sampling task. 

• Precision. All laboratory duplicate sample RPD results were acceptable. 

All field duplicate sample RPD results were acceptable with the exception of 
turbidity (see Section 3.5.2). 
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All field split sample RPD results were acceptable with the exception of turbidity (see 
Section 3.5.3). -

• Accuracy. All matrix spikes were within specified control limits for all data 
packages. 

All laboratory control sample results were within limits for all data packages. 

• Representativeness. All field duplicate RPD values were acceptable with the 
exception of turbidity (see Section 3.5.2). 

• Completeness. Overall, 27 water samples were validated for general chemistry with 
189 results reported, 137 of which were deemed valid. This results in a completeness 
of 73 percent which does not meet normal work plan QAPjP objectives of 90 percent. 

• Comparability. Samples were analyzed by similar methods and all results were 
reported in common units, facilitating comparison of the data. 

3.1.S Deficiencies Noted 

Major and minor deficiencies were identified requiring qualification of the data which are 
explained in greater detail below. 

3.2 ANALYTICAL METHOD 

Performance of specific instrument quality assurance and quality control procedures, 
including deficiencies noted during the quality assurance review, are discussed below. 

3.2.1 Initial and Continuing Calibration 

Initial and continuing calibration requirements were met for all analyses in all data packages. 

3.2.2 Blanks 

Laboratory method blanks were analyzed at the proper frequency and results were reported 
and verified as undetected for all general chemistry parameters. 

3.2.2.2 Trip Blanks. Samples B0DM17 and B0DM19 were identified as trip blanks with 
the following detected results: 

• B0DM17: turbidity (1.12 NTU). 

• B0DM19: turbidity (0.28 NTU). 

3.2.2.3 Equipment Blanks. Samples B0DM13 and B0DM15 were identified as equipment 
blanks with the following detected results: 
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• B0DM13: turbidity (0.04 NTU). 

• B0DM15: turbidity (0.35 NTU). 

BHI-00403 
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In accordance with the data validation procedures, no qualification was required based on 
field QC results. 

3.3 HOLDING TIMF.S 

The holding times for general chemistry parameters was met for all samples with the 
following exceptions: 

Data Packages W0362-QES, W0355-QES, LK3604-QES, W0374-QES and W0387-QES. 
Nitrate, nitrite, turbidity and phosphate. 

In accordance with the validation requirements, undetected results associated with grossly 
exceeded holding times were qualified as unusable (UR). Undetected results associated with 
exci:>,eded holding times were qualified as estimated (UJ) as were detected results associated 
with grossly exceeded holding times (J). 

3.4 ANALYTICAL ACCURACY 

3.4.1 Matrix Spike and Matrix Spike Duplicates 

The matrix spike percent recoveries were all within specified control limits. 

3.4.2 Laboratory Control Samples 

All laboratory control sample percent recoveries were acceptable for all data packages. 

3.5 ANALYTICAL PRECISION 

3.5.1 Laboratory Duplicates 

The laboratory duplicates relative percent differences were within the specified control limits 
for all data packages. 

3.5.2 Field Duplicates 

A total of two field duplicate sets were collected and analyzed for general chemistry 
parameters. Appendix D presents a summary of the primary and duplicate sample results and 
the calculated RPD values. All RPD values were acceptable with the exception of the 
following: 
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Sample sets B0DLX1/B0DM23 and B0DM07/B0DM21: turbidity. 
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In accordance with the data validation procedures qualification is not required based on field 
QC results. 

3.S.3 Field Splits 

A total of two samples were identified as field splits and were analyzed for general 
chemistry parameters. Appendix D presents a summary of the primary and field split sample 
results and the calculated RPD values. All RPD values were acceptable with the exception of 
the following: 

Sample sets B0DLX1/B0DM27 and BODM07/B0DM25: turbidity. 

In accordance with the data validation procedures qualification is not required based on field 
QC results. 

3.6 COMPOUND IDENTIFICATION 

The compound identification and confirmation were acceptable for all validated samples. 

3.7 SAMPLE RF.SULT QUANTITATION, VERIFICATION, AND REPORTED 
DETECTION LIMITS 

All sample results were verified and recalculated against the raw data and were acceptable. 
Sample quantitation limits for all samples were calculated correctly and properly reported. 

3.8 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT 

System performance was assessed by a review of the raw data. No indications of poor 
performance were noted such as shifting baselines. 

3-4 
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4.0 RADIOCHEMISI'RY DATA VALIDATION SUMMARY 

4.1 SUMMARY 

BHI-00403 
Rev. 00 

This section presents a summary of the radiochemistry data validation results and 
review against the WHC Statement of Work (WHC 1994). Table 1-1 shows the data package 
identification, sample identification, sample collection date, location and sample type. 
Appendix E provides a summary of all validated data results and Appendix F provides a 
summary of the field QC results. 

4.1.1 Sample Delivery Groups 

Sample results from five radiochemistry data packages are included in this report: 

Data Package ID No. of Samples 

LK3604-LAS 2 

W0355-QES 10 

W0362-QES 10 

W0374-QES 6 

W0387-QES 1 

4.1.2 Samples Validated · 

Results for the data packages listed above were validated at the frequency specified in 
Section 1.0 with data qualifiers assigned as specified in the validation procedures. 

4.1.3 Westinghouse Hanford Validation Guidance Used 

Data validation was performed in accordance with Data Validation Procedures for 
Radiochemical Analyses (WHC 1993b). 

4.1.4 Samples Analyzed 

This section provides a summary of the data in terms of defined laboratory 
performance criteria and project-specific data quality objectives to assure the data is 
acceptable for use in the 100-KR-4 Round 7 Groundwater Sampling task. 

• Precision. Laboratory duplicate RPD results were acceptable for all data packages 
with the exception of carbon-14, uranium-234 and uranium-238 (see Section 4.4.1). 

4-1 



97 ll :3509. I OB? 

Field duplicate RPD results were acceptable for_ all sample sets collected. 

BHI-004-03 
Rev. 00 

• Accuracy. Laboratory control sample results were acceptable for all data packages. 

Matrix spike recoveries were acceptable for all results with the exception of tritium 
and carbon-14 (see Section 4.3.2). 

Tracer yields were acceptable for all samples analyzed. 

• Representativeness. Field duplicate RPDs were acceptable for all data packages. 

Field split sample RPDs were acceptable with the exception of gross beta (see Section 
4.4.3). 

• Completeness. A total of 29 samples were validated for radiochemistry parameters 
with 203 results reported, all of which were deemed valid. This results in a 
completeness of 100 percent which meets normal work plan objectives of 90 percent. 

• Comparability. Samples were analyzed by similar methods and all results were 
reported in common units, facilitating comparison of results. 

4.1.S Deficiencies Noted 

There were no major deficiencies identified during validation which required qualification of 
the data as unusable. Minor deficiencies were identified requiring qualification of the data 
which are explained in greater detail below. 

4.2 ANALYTICAL METHOD 

The following paragraphs summarize the analytical requirements for the radiochemistry 
analyses. 

4.2.1 Instrument Calibration 

Initial and continuing calibration requirements were met for all analyses in all data packages. 

4.2.2 Blanks 

4.2.2.1 Method Blanks. Laboratory method blanks were analyzed at the proper frequency 
and results were reported and verified as undetected for all analyses. 

4.2.2.2 Equipment Blanks. Samples BODM13 and BODM15 were identified as equipment 
blanks and all results were acceptable. 
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4.2.2.3 Trip Blanks. Samples B0DMl 7 and B0DM19 were identified as trip blanks with all 
results reported as nondetected. -

4.2.3 Holding Times 

Holding time requirements were met for all samples validated. 

4.3 ANALYTICAL ACCURACY 

4.3.1 Laboratory Control Samples 

Laboratory control (blank spike) samples were analyzed at the required frequency and all 
results were within control limits. 

4.3.2 Matrix Spikes 

Matrix spike samples were analyzed in addition to blank spikes and all results were within 
control limits with the exception of the following. 

Data Packages W0362-QES and W0374-QES. Tritium and carbon-14 matrix spike 
analyses were not performed. 

In accordance with the validation requirements, sample results of data packages with no 
matrix spike batch analysis were qualified as estimated (J/UJ). 

4.3.3 Chemical Yield 

Chemical yields for carriers and tracers were acceptable for all analyses. 

4.4 ANALYTICAL PRECISION 

4.4.1 Laboratory Duplicates 

Laboratory duplicate relative percent difference (RPD) values were acceptable with the 
exception of the following: 

Data Package LK3604-LAS. Carbon-14 for sample B0DM27. 

Data Package W0374-QES. Uranium-234, uranium-238, samples B0DLXl, B0DLY5, 
B0DM13, B0DM15, B0DM19 and B0DLX3. 

In accordance with the validation requirements, samples results were qualified as estimated (J, 
UJ) for the indicated analysis. 
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4.4.2 Field Duplicates 

BHI-00403 
Rev. 00 

Two sets of field duplicates were collected and Appendix F presents a summary of the 
primary and duplicate sample results and the calculated RPD values. All RPD values were 
acceptable. 

4.4.3 Field Splits 

Two sets of field splits were collected and Appendix F presents a summary of the 
primary and duplicate sample results and the calculated RPD values. All RPD values were 
acceptable with the following exception: 

Sample set B0DM07/B0DM25: gross beta. 

In accordance with the validation requirements, qualification was not required. 

4.S SAMPLE RESULTS QUANTITATION, VERIFICATION AND REPORTED 
DETECTION LIMITS 

All sample results were verified and confirmed against the raw data and correctly 
reported. Validated results were calculated using the proper detectors, efficiencies and 
background counts. 

Minimum detectable activities (MDAs) met method detection limit requirements. 

4.6 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT 

System performance was assessed by a review of the raw data and no indications of poor 
performance were noted. 
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Metals Validated Data Summary Tables 
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Sa~ BODLX1 BODLX2 BODLX3 BODLX4 B0DLY5 B0DLY6 
Date 1-11-95 1-11-95 1-17-95 1-17-95 1-11-95 1-11-95 

Location 199-K-11 199-K-11 199-K-13 199-K-13 199-K-23 199-K-23 
Depth --- --- --- --- --- ---
Type WATER WATER WATER WATER WATER WATER 

Colllllents 

Parameter Units Result Q Result Q Result Q Result Q Result Q Result Q 

ALUMINUM UG/L 23.500 u 23.500 u 23.500 u 23.500 u 161.000 B 23.500 u 
ANTIMONY UG/L 32.800 u 32.800 u 83.400 92.100 32.800 u 32.800 u 

ARSENIC UG/L 12.200 12.200 1.200 u 1.200 u 2.900 B 3.000 B 
BARIUM UG/L 31.000 B 28.100 B 25.300 B 19.000 B 52.400 B 43.300 B 

BERYLLIUM UG/L 1.200 u 1.200 u 0.650 u 0.270 u 1.200 u 1.200 u 
CADMIUM UG/L 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 
CALCIUM UG/L 32600.000 32100.000 23500.000 22900.000 71800.000 71500.000 

CHROMIUM UG/L 3.000 B 2.900 u 2.900 u 2.900 u 115.000 28.400 
COBALT UG/L 4.100 u 4.100 u 4.100 u 4.100 u 4.100 u 4.100 u 
COPPER UG/L 27 .400 u 34.000 u 12.100 u 8.900 u 40.600 u 36.600 u 

IRON UG/L 133.000 57.600 u 994.000 411.000 2540.000 80 .600 u 
LEAD UG/L 0.800 UJ 0.800 UJ 0.800 u 0.800 u 0.800 UJ 0.800 UJ 

MAGNESIUM UG/L 9210.000 9050.000 9180.000 9060.000 19300.000 19200.000 
MANGANESE UG/L 5.800 u 5.000 u 52.700 50.700 43.200 19. 200 

MERCURY UG/L 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 
NICKEL UG/L 15.200 u 15.200 u 15.200 u 15.200 u 47 .100 15.200 u 

POTASSIUM UG/L 7270.000 u 6120.000 u 6780.000 6110.000 8620.000 u 8770.000 u 
SELENIUM UG/L 1.000 u 1.000 u 1.000 u 1.000 UJ 1.000 u 1.000 u 

SILVER UG/L 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 
SODIUM UG/L 29400.000 28100.000 18800.000 18700.000 23400.000 23500.000 

THALLIUM UG/L 0.950 u 0.900 u 0.900 u 0.900 u 0.900 u 0.900 UJ 
VANADIUM UG/L 45.900 u 47.600 u 7.600 UJ 4.000 UJ 32.600 u 31.~00 u 

ZINC UG/L 15.000 BJ 12.200 BJ 370.000 J 36.400 J 49.400 J 13.200 BJ 

The decimal places shown do not reflect the precision reported by the l.aboratory 



Saq># B0DLZ7 B0DLZ8 BODM04 B0DM05 B0DM06 B0DM07 
Date 1-18-95 1-18-95 1-6-95 1-10-95 1-10-95 1-6-95 

Locat ion 199-K-33 199-K-33 199-K-36 199-K-37 199-K-37 699-70-68 
Depth --- --- -- - --- --- ---
Type WATER WATER WATER WATER WATER WATER 

Cooments 

Parameter Units Result Q Result Q Result Q Result Q Result Q Result Q 

ALUMINUM UG/L 23.500 u 23.500 u 26. 000 B 23.500 u 23 . 500 u 23.500 u 
ANTIMONY UG/l 32.700 u 32.700 u 32.800 u 32.800 u 32.800 u 32.800 u 

ARSENIC UG/L 1.200 u 1.400 B 3.200 B 3.400 B 3.700 B 3.200 B 
BARIUM UG/L 41.100 B 42.800 B 46. 300 BJ 33.400 BJ 31.900 BJ 16.200 B 

BERYLLIUM UG/L 0.710 B 0.470 B 0.270 u 1.100 u 1.100 u 0.260 u 
CADMIUM UG/l 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 
CALCIUM UG/l 89600.000 93400.000 59800.000 40100.000 38600.000 35200 .000 

CHROMIUM UG/L 17.500 7.700 B 914.000 110.000 106.000 2.900 u 
COBALT UG/l 4.100 u 4.100 u 4.100 u 4.100 u 4.100 u 4.100 u 
COPPER UG/L 11.300 B 11.600 B 10.500 u 26.300 u 24.900 u 12.600 u 

IRON UG/L 81.400 B 46.600 B 50.100 u 60.700 u 89.100 B 83.500 BJ 
LEAD UG/L 0.800 u 0.800 u 0.800 UJ 0.800 UJ 0.800 UJ 0.800 UJ 

MAGNESIUM UG/L 11400.000 11800.000 14900.000 8830.000 8570.000 9900.000 
MANGANESE UG/L 4.800 B 4.100 B 4.800 u 4.700 u 4.100 u 2.100 u 

MERCURY UG/L 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 
NICKEL UG/L 15.200 u 15 . 200 u 52.600 15.200 u 15.200 u 15.200 u 

POTASSIUM UG/L 2660.000 u 2660.000 u 7040.000 u 4740.000 u 2710.000 u 5250.000 u 
SELENIUM UG/L 2.400 B 1.600 B 1.000 UJ 1.000 UJ 1.000 UJ 1.000 u 

SILVER UG/L 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 
SOOIUM UG/L 15300.000 16000.000 15200.000 9730.000 9500.000 14200.000 

THALLIUM UG/L 0.900 u 0.900 u 1.600 BJ 0.900 u 0.900 u 0.9.00 UJ 
VANADIUM UG/L 10.600 B 10.300 B 15.800 u 33.600 u 34.900 u 20.400 u 

ZINC UG/L 23.900 15.200 B 9.600 B 12.200 B 5.200 u 16.000 B 

The decimal ·places shown do not reflect the precision reported by the laboratory 



Saq># BOOM08 BODM09 BODM10 
Date 1-6-95 1-6-95 1-6-95 

Location 699-70-68 699-78-62 699-78-62 
Depth -- - --- ---
Type \./ATER \./ATER \./ATER 

Conments 

Parameter Units Result Q Result Q Result Q 

ALUMINUM UG/L 33.400 B 26.900 u 23.500 
ANTIMONY UG/L 32.800 u 32.800 u 32.800 

ARSENIC UG/L 3.500 B 4.000 B 3.400 
BARIUM UG/L 16.200 B 31.100 BJ 33.000 

BERYLLIUM UG/L 0.200 u 0.260 u 0.260 ' 
CADMIUM UG/L 3.800 u 3.800 u 3.800 
CALCIUM UG/L 35500.000 42100.000 45200.000 

CHROMIUM UG/L 2.900 u 38.400 38.700 
COBALT UG/L 4.100 u 4.100 u 4.100 
COPPER UG/L 8.900 u 12.000 u 16.400 

IRON UG/L 39.400 u 96.900 BJ 36.900 
LEAD UG/L 0.800 UJ 0.910 BJ 0.800 

MAGNESIUM UG/L 10000.000 11900.000 12800.000 
MANGANESE UG/L 1.200 u 1.500 u 1.500 

MERCURY UG/L 0.100 u 0.100 u 0.100 
NICKEL UG/L 15.200 u 15.200 u 15.200 

POTASSIUM UG/l 6940.000 u 6380.000 u 5640.000 
SELENIUM UG/L 1.000 UJ 1.000 u 1.000 

SILVER UG/L 3.800 u 3.800 u 3.800 
SODIUM UG/L 14600.000 17100.000 18400.000 

THALLIUM UG/L 0.900 UJ 0.900 UJ 0.900 
VANADIUM UG/L 16.100 u 19.300 u 23.200 

ZINC UG/L 7.800 B 128.000 35.800 

The decimal places shown do not reflect the precision reported by the laboratory 

BODM11 B0DM12 
1-5-95 1-5-95 

699-73-61 699-73-61 
--- ---

\./ATER \./ATER 

Result Q Result 

u 23.500 u 23.500 
u 32.800 u 32.800 
B 2.700 B 2.100 

BJ 27.100 BJ 27.100 
u 0.240 u 0. 250 
u 3.800 u 3.800 

39800.000 39900.000 
8.900 B 6.900 

u 4.100 u 4.100 
u 14.700 u 8,800 
u 86.500 BJ 24.300 

UJ 2.700 BJ 1.800 
10800.000 10800.000 

u 7.100 B 6.900 
UJ 0.100 u 0.100 
u 15.200 u 15.200 

6780.000 5980.000 
UJ 1.200 B 1.000 
u 3.800 u 3.800 

19200.000 19100.000 
UJ 0.900 u 1.000 
u 14.000 u 14.900 

144.000 61.200 

Q 

u 
u 
B 

BJ 
u 
u 

B 
u 
u 
u 

BJ 

B 
u 
u 

u 
u 

B 
u 

BODM13 
1-17-95 

EQUIP BLANK 1 
---

\./ATER 
EQUIPMENT BLANK 

Result Q 

35 .100 B 
166.000 

1.200 u 
6.300 u 
0. 440 u 
3.800 u 

1700.000 B 
2.900 u 
4.100 u 

11. 700 u 
155.000 

0.800 u 
440.000 u 

4.300 B 
0.100 u 

16.700 B 
2660.000 u 

1.QOO u 
3.800 u 

596.000 B 
0.900 u 
5.900 UJ 

98.100 J 

u,J 
u, 
C::J 
'-,D 
1 -c::, 
'-....0 
_z::: 



Sa~ BODM14 BODM15 BODM16 BODM17 BODM18 BODM19 
Date 1-17-95 1-17-95 1-17-95 1-10-95 1-10-95 1-11-95 

Location EQUIP BLANK 1 EQUIP BLAN!( 2 EQUIP BLANK 2 199-K-34 199-K-34 TRIP BLANK 2 
Depth --- --- --- --- --- ---
Type WATER WATER IIATER WATER WATER WATER 

C011111ents EQUIPMENT BLANK EQUIPMENT BLANK EQUIPMENT BLANK TRIP BLANK TRIP BLANK TRIP BLANK 

Parameter Units Result Q Result Q Result Q Result Q Result Q Result Q 

ALUMINUM UG/L 23.500 u 24.900 B 23.500 u 23.500 u 23.500 u 24.200 B 
ANTIMONY UG/l 152.000 165.000 172.000 32.800 u 32.800 u 32.800 u 

ARSENIC UG/L 1.200 u 1.200 u 1.200 u 1.200 UJ 1.200 UJ 1.200 u 
BARIUM UG/L 4.000 u 4.200 u 5.000 u 9.900 B 7.800 B 5.600 u 

BERYLLIUM UG/l 0.220 u 0.330 u 0.330 u 0.920 u 0.920 u 1.000 u 
CADMIUM UG/L 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 
CALCIUM UG/L 1400.000 B 1520.000 B 1400.000 B 1310.000 B 83.000 B 1270.000 B 

CHROMIUM UG/L 2.900 u 2.900 u 2.900 u 2.900 u 2.900 u 2.900 u 
COBALT UG/l 4.100 u 4.100 u 4.100 u 4.100 u 4.100 u 4.100 u 
COPPER UG/l 8.600 u 8.200 u 12.000 u 25.200 u 25.600 u 28.400 u 

IRON UG/L 34.600 B 24.200 u 52.500 B 45.600 u 27.500 u 119.000 
LEAD UG/L 0.800 u 0.800 u 0.800 u 0.800 UJ 0.800 UJ 0.800 UJ 

MAGNESIUM UG/l 347.000 u 325.000 u 359.000 u 533.000 u 373.000 u 590.000 u 
MANGANESE UG/L 1.200 B 1.600 B 1.800 B 3.000 u 2.800 u 4.000 u 

MERCURY UG/L 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 
NICKEL UG/L 15.200 u 15.200 u 15.200 u 15.200 u 15.200 u 15.200 u 

POTASSIUM UG/L 2660.000 u 2660.000 u 2660.000 u 2660.000 u 2660.000 u 2660.000 u 
SELENIUM UG/L 1.000 u 1.000 u 1.000 u 1.000 UJ 1.000 UJ 1.000 u 

SILVER UG/L 3.800 u 3.800 u 3. 800 u 3.800 u 3.800 u 3.800 u 
SODIUM UG/L 437.000 B 362.000 u 439.000 B 496.000 u 362.000 u 452.000 u 

THALLIUM UG/L 0.900 u 0.900 u 0.900 u 0.900 u 0.900 u 0.900 u 
VANADIUM UG/L 3.000 UJ 3.000 UJ 5. 700 UJ 17.900 u 21.400 u 20.200 u 

ZINC UG/L 27.800 J 53.800 J 36 . 200 J 20.600 5.200 u 68.100 J 

The decimal places shown do not reflect the precision reported by the laboratory 



Sallfl# BODM20 BODM21 BODM22 BODM24 
Date 1-11-95 1-6-95 1-6-95 1-11-95 

Location TRIP BLANK 2 DUPLICATE 1 DUPLICATE 1 DUPLICATE 2 
Depth - -- --- --- ---
Type WATER WATER WATER WATER 

Comnents TRIP BLANK FIELD DUPLICATE FIELD DUPLICATE FIELD DUPLICATE 

Parameter Units Result Q Result Q Result Q Result Q 

ALUMINUM UG/L 23.500 u 23.500 u 23.500 u 23.500 u 
ANTIMONY UG/L 32.800 u 32.800 u 32.800 u 32.800 u 

ARSENIC UG/L 1.200 u 3.400 B 3.700 B 12.100 
BARIUM UG/L 8.000 B 17.000 B 17.200 B 26.700 BJ 

BERYLLIUM UG/L 1.200 u 0.260 u 0.260 u 1.200 u 
CADMIUM UG/L 3.800 u 3.800 u 3.800 u 3.800 u 
CALCIUM UG/L 1220.000 B 37100.000 37500.000 32700.000 

CHROMIUM UG/L 2.900 u 2.900 u 2.900 u 3.000 B 
COBALT UG/L 4.100 u 4.100 u 4.100 u 4.100 u 
COPPER UG/L 31.000 u 11.900 u 14.000 u 28.500 u 

IRON UG/L 199.000 136.000 J 27.700 u 89.100 u 
LEAD UG/L 0.800 UJ 0.800 UJ 0.800 UJ 0.800 UJ 

MAGNESIUM UG/L 637.000 u 10400.000 10600.000 9240.000 
MANGANESE UG/L 4.200 u 2.100 u 1.900 u 4.200 u 

MERCURY UG/L 0.100 u 0.100 u 0.100 u 0.100 u 
NICKEL UG/L 15.200 u 15.200 u 15.200 u 15.200 u 

POTASSIUM UG/L 2660.000 u 6570.000 u 4920.000 u 4TTO.OOO u 
SELENIUM UG/L 1.000 u 1.000 UJ 1.000 UJ 1.000 u 

SILVER UG/L 3.800 u 3.800 u 3.800 u 3.800 u 
SODIUM UG/L 498.000 u 15000.000 15300.000 29800.000 

THALLIUM UG/L 0.900 u 1.200 UJ 0.900 UJ 0.900 u 
VANADIUM UG/L 23.400 u 21.700 u 21.300 u 48.000 u 

ZINC UG/L 11.600 BJ 11.000 B 15.100 B 5.200 u 

The decimal places shown do not reflect the precision reported by the laboratory 



Sall1)# B0DLX5 B0DLX6 BODLX7 B0DLX8 B0DLX9 BODLYO 
Date 1-4-95 1-4-95 1-3-95 1-3-95 1-4-95 1-4-95 

Location 199-K-18 199-K-18 199-K-19 199-K-19 199-K-20 199-K-20 
Depth --- --- --- --- --- --. 
Type WATER WATER WATER WATER WATER WATER 

Conments 

Parameter Units Result Q Result Q Result Q Result Q Result Q Result Q 

ALUMINUM UG/L 23.500 u 29.800 B 66.700 B 23.500 u 23.800 B 23.500 u 
ANTIMONY UG/L 88.400 u 88.400 u 88.400 u 88.400 u 88.400 u 88.400 u 

ARSENIC UG/L 1.800 B 1.700 B 1.200 u 1.200 u 2.800 B 2.600 B 
BARIUM UG/L 40.400 B 38.400 B 27.100 B 26.000 B 27.500 B 25.800 B 

BERYLLIUM UG/L 0.270 B 0.260 B 0.250 B 0.250 B 0.530 B 0.260 B 
CADMIUM UG/L 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 
CALCIUM UG/L 71600.000 70100.000 58100.000 54800.000 47500.000 47100.000 

CHROMIUM UG/L 44.500 34.900 113.000 108.000 163.000 155.000 
COBALT UG/L 4.100 u 4.100 u 4.100 u 4.100 u 4.100 u 4.100 u 
COPPER UG/L 21.300 B 12.000 B 10.400 B 16.000 B 16.400 B 17.600 B 

IRON UG/L 1310.000 101.000 213.000 80.600 B 646.000 118.000 
LEAD UG/L 0.800 u 0.800 u 0.800 u 0.800 u 0.800 u 0.800 u 

MAGNESIUM UG/L 12300.000 11900.000 8820.000 8440.000 9980.000 9820 .000 
MANGANESE UG/L 15.000 B 5.300 B 7.300 B 3.200 B 6.500 B 1.800 B 

MERCURY UG/L 0.100 u 0.100 u 0.100 u 0.100 UJ 0.100 u 0. 100 u 
NICKEL UG/L 15.200 u 15.200 u 15.200 u 15.200 u 15.200 u 15.200 u 

POTASSIUM UG/L 4650.000 B 4240.000 B 2660.000 u 2660.000 u 3590.000 B 2660.000 u 
SELENIUM UG/L 1.000 u 1.000 u 1.000 u 1.000 u 1.500 B 1.000 u 

SILVER UG/L 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 
SOOIUM UG/L 5240.000 5100.000 6840.000 6740.000 5890.000 5760.000 

THALLIUM UG/L 1.000 B 0.900 u 0.900 u 0.900 u 0.900 u 0.900 u 
VANADIUM UG/L 19.300 B 14.500 B 11.500 B 11.200 B 19.300 B 16.600 B 

ZINC UG/L 11.300 B 45.300 241.000 78.200 34.500 14.400 B 

The decimal places shown do not reflect the precision reported by the laboratory 



Sall1)# B0DLY1 B0DLY2 B0DLY3 B0DLY4 B0DLY7 B0DLY8 
Date 1-3-95 1-3-95 1-4-95 1-4-95 1-4-95 1-4-95 

Location 199-K-21 199-K-21 199-K-21 199-K-21 199-K-27 199-K-27 
Depth --- --- --- --- --- ---
Type IJATER IJATER IJATER IJATER IJATER IJATER 

Conments 

Parameter Units Result Q Result Q Result Q Result Q Result Q Result Q 

ALUMINUM UG/L 228.000 23.500 u 23.500 u 23.500 u 23.500 u 23.500 u 
ANTIMONY UG/L 88.400 u 88.400 u 88.400 u 88.400 u 88.400 u 88.400 u 

ARSENIC UG/L 1.200 u 1.200 u 1.200 u 1.200 u 1.200 u 1.200 u 
BARIUM UG/L 21.500 B 18.000 B 22.600 B 22.700 B 30.400 B 29.600 B 

BERYLLIUM UG/L 0.460 B 0.390 B 0.270 B 0.260 B 0.260 B 0.260 B 
CADMIUM UG/L 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 
CALCIUM UG/L 47000.000 45300.000 46800.000 47100.000 56500.000 55400.000 

CHROMIUM UG/L 131.000 90.000 162.000 160.000 2.900 u 2.900 u 
COBALT UG/L 4.100 u 4.100 u 4.100 u 4.100 u 4.100 u 4.100 u 
COPPER UG/L 15.800 B 12.500 B 12.300 B 10.800 B 11.600 B 13. 100 B 

IRON UG/L 714.000 47.100 B 43.400 B 28.100 B 90.600 B 38.100 B 

LEAD UG/L 0.800 u 0.800 u 0.800 u 0.800 u 2.600 B 0.800 u 
MAGNESIUM UG/L 9540.000 9110.000 8800.000 8780.000 12600.000 12300.000 
MANGANESE UG/L 20.700 3.200 B 1.900 B 1.900 B 1.900 B 1. 700 B 

MERCURY UG/L 0.100 u 0.100 UJ 0.100 u 0.100 u 0.100 u 0.100 u 
NICKEL UG/L 28.100 B 15.200 u 15.200 u 15.200 u 15.200 u 15.200 u 

POTASSIUM UG/L 2660.000 u 2660.000 u 3730.000 B 5330.000 4580.000 B 4870.000 B 
SELENIUM UG/L 1.000 u 1.000 u 1.000 u 1.200 B 1.000 u 1.000 u 

SILVER UG/L 3.800 u 3.800 u 15.500 3.800 u 3.800 u 3.800 u 
SODIUM UG/L 4230.000 B 4020.000 B 7120.000 7040.000 7250.000 6940.000 

THALLIUM UG/L 0.900 u 1.100 B 0.900 u 0.900 u 0.900 u 0.900 u 
VANADIUM UG/L 7.900 B 9.300 B 11.000 B 9.000 B 12. 100 B 13.400 B 

ZINC UG/L 27.800 12.000 B 332.000 191.000 10.700 B 14.600 B 

The decimal places shown do not reflect the precision reported by the laboratory 



Sa~ B0DLY9 BODLZO B0DLZ1 BODLZ2 BODLZ3 BODLZ4 
Date 1-4-95 1-4-95 1-4-95 1-4-95 1-3-95 1-3-95 

Location 199-K-30 199-K-30 199-K-31 199-K-31 199-K-328 199-K-328 
Depth -- - --- --- --- --- ---
Type IIATER IIATER IIATER IIATER IIATER IIATER 

Conments 

Parameter Units Result Q Result Q Result Q Result Q Result Q Result Q 

ALUMINUM UG/L 23.500 u 23.500 u 23.500 u 23.500 u 36.400 B 26. 000 B 
ANTIMONY UG/L 88.400 u 88.400 u 88.400 u 88.400 u 88.400 u 88.400 u 

ARSENIC UG/L 2.200 B 1.900 B 1.900 B 1.800 B 1.200 u 1.200 u 
BARIUM UG/L 38.000 B 38.600 B 26.800 B 25.900 B 24.800 B 24.800 B 

BERYLLIUM UG/L 0.250 B 0.250 B 0.270 B 0.200 u 0.250 B 0. 240 B 
CADMIUM UG/L 3.800 u 3,800 u 3.800 u 3.800 u 3.800 u 3.800 u 
CALCIUM UG/L 72900.000 75200.000 38700.000 37700.000 46900.000 46600.000 -CHROMIUM UG/L 5.000 B 4.100 B 13.200 13.800 31.100 23.700 

COBALT UG/L 4. 100 u 4.100 u 4.100 u 4.100 u 4.100 u 4.100 u 
COPPER UG/L 9.300 B 13.300 B 10.700 B 9.300 B 8.000 B 10.000 B 

IRON UG/L 106.000 28.000 B 61.200 B 34.300 B 80.000 B 58.300 B 
LEAD UG/L 0.800 u 0.800 u 0.800 u 0.800 u 0.800 u 0.800 u 

MAGNESIUM UG/L 16100.000 16600.000 9070.000 8860.000 5960.000 5910.000 
MANGANESE UG/L 5.600 B 2.500 B 2.400 B 0.800 u 2.500 B 2.400 B 

MERCURY UG/L 0.100 u 0.100 u 0.100 u 0.100 u 0.100 u 0.160 BJ 
NICKEL UG/L 15.200 u 15.200 u 15.200 u 15.200 u 15.200 u 15.200 u 

POTASSIUM UG/L 7690.000 7230.000 5040.000 4890.000 B 2720.000 B 4570.000 B 
SELENIUM UG/L 1.200 B 1.000 u 1.000 u 1 .000 u 1.000 u 1.000 u 

SILVER UG/L 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 3.800 u 
SODIUM UG/L 11900.000 12300.000 14000.000 13600.000 6890.000 6810.000 

THALLIUM UG/L 0.900 u 0.900 u 0.900 u 0.900 u 0.900 u 0.900 u 
VANADIUM UG/L 14.500 B 17.300 B 16.500 B 14.900 B 6.600 B 8.000 B 

ZINC UG/L 26.400 10.500 B 17.300 B 13.800 B 13.500 B 11.500 B 

The decimal places shown do not reflect the precision reported by the laboratory 



Safll)# BODLZ5 BODLZ6 BODLZ9 
Date 1·3·95 1·3·95 1·10·95 

Location 199·K·32A 199·K·32A 199·K·34 
Depth . .. . . . . .. 
Type IJATER IJATER IJATER 

Cornnents 

Parameter Units Result Q Result Q Result 

ALUMINUM UG/L 45.800 B 26.200 B 24.200 
ANTIMONY UG/L 88.400 u 88.400 u 32.800 

ARSENIC UG/L 1.200 u 1.200 u 1.500 
BARIUM UG/L 72.600 B 70.600 B 34.500 

BERYLLIUM UG/L 0.200 u 0.200 u 1.200 
CADMIUM UG/L 3.800 u 3.800 u 3.800 
CALCIUM UG/L 29400.000 28600.000 61200.000 

CHROMIUM UG/L 54.600 6.100 B 29.700 
COBALT UG/L 4.100 u 4.100 u 4.100 
COPPER UG/L 9.300 B 7.500 B 23.600 

IRON UG/L 239.000 61.300 B 96.600 
LEAD UG/L 0.800 u 0.800 u 0.800 

MAGNESIUM UG/L 16100.000 15800.000 11900.000 
MANGANESE UG/L 16.700 10.500 B 6.000 

MERCURY UG/L 0.100 u 0.100 UJ 0.100 
NICKEL UG/L 60.000 15.200 u 15.200 

POTASSIUM UG/L 5890.000 4430.000 B 5380.000 
SELENIUM UG/L 1.100 B 1.600 B 1.000 

SILVER UG/L 3.800 u 3.800 u 3.800 
SOOIUM UG/L 29700.000 29100.000 17600.000 

THALLIUM UG/L 0.900 u 0.900 u 0.900 
VANADIUM UG/L 8.700 B 8.600 B 24.300 

ZINC UG/L 12.500 B 15. 100 B 6.000 

The decimal places shown do not reflect the precision reported by the laboratory 

BOOHOO BOOH01 
1·10·95 1·6·95 
199-K-34 199-K-35 

. . . . . . 
IJATER IJATER 

Q Result Q Result 

B 23.500 u 28.300 
u 32.800 u 32.800 

BJ 1.200 UJ 4.000 
BJ 39.800 BJ 29.600 
u 0.920 u 0. 260 
u 3.800 u 3.800 

59900.000 37200.000 
19.300 28.800 

u 4. 100 u 4.100 
u 29.300 u 16.700 

BJ 44.100 u 166.000 
UJ 0.800 UJ 0.800 

11700.000 10100.000 
u 4.100 u 3.700 
u 0.100 u 0.100 
u 15.200 u 15.200 
u 4510.000 u 5300.000 

UJ 1.000 UJ 1.000 
u 3.800 u 3.800 

16700.000 13400.000 
u 0.900 u 0.900 
u 22.500 u 21.600 
B 9.600 B 9.900 

BOOM02 
1·6·95 
199·K·35 

. .. 
IJATER 

Q Result 

u 23.500 
u 32.800 
B 3.200 

BJ 29.100 
u 0.200 
u 3.800 

36700 .000 
14.300 

u 4.100 
u 10.000 
J 34. 100 

UJ 0.800 
10100.000 

u 0.850 
u 0.100 
u 15.200 
u 4220.000 
u 1.000 
u 3.860 

13400.000 
UJ 0.900 
u 17.200 
B 11.300 

Q 

u 
u 
B 

BJ 
u 
u 

u 
u 
u 

UJ 

u 
u 
u 
u 

UJ 
u 

UJ 
u 
B 

• --



Samp# B0DM03 B0DM23 BODM25 B0DM26 B0DM27 B0DM28 
Date 1-6-95 1-11 -95 1-6-95 1-6-95 1- 11-95 1-11-95 

Locat ion 199-K-36 DUPLICATE 2 SPLIT 1 SPLI T 1 SPLIT 2 SPLIT 2 
Dept h -- - --- --- --- --- ---
Type IJATER IJATER IJATER IJATER IJATER IJATER . Coornents FIELD DUPLICATE SPLIT SPLIT SPLIT SPLIT 

Parameter Units Result Q Result Q Resul t Q Resu l t Q Result Q Result Q 

ALUM INUM UG/L 34_900 u 23-500 u 61.400 B 26. 000 u 26 . 000 u 26.000 u 
ANTIMONY UG/L 32 .800 u 32.800 u 45.000 u 45. 000 u 50. 100 B 45.000 u 

ARSENIC UG/L 3. 100 B 12.000 2.100 B 2.500 B 11.900 12.500 
BARIUM UG/L 47. 600 BJ 27.300 BJ 14. 100 B 13.900 B 21.800 B 21.200 B 

BERYLLIUM UG/L 0. 260 u 1. 200 u 1.000 u 1.000 u 1. 000 u 1.000 u 
CADMIUM UG/L 3.800 u 3.800 u 3. 000 u 3. 000 u 3. 000 u 3.000 u 
CALCIUM UG/L 61500 . 000 31300.000 32400 . 000 33900 . 000 30100.000 30600.000 

CHROMIUM UG/L 956 . 000 2.900 u 4.200 u 3.000 u 5.000 u 4.400 u 
COBALT UG/L 4.100 u 4. 100 u 7.0DO u 7.000 u 7.000 u 7.000 u 
COPPER UG/L 11.600 u 25 . 900 u 3.000 u 3. 000 u 3. 000 u 3.0DO u 

IRON UG/L 337. 000 J 156.000 J 76.200 B 9.300 u 90 . 400 B 6.600 u 
LEAD UG/L 0.800 UJ 0.800 UJ 2.000 u 2.0DO u 2.000 u 2.000 u 

MAGNESIUM UG/ L 15300.000 8930.000 9040 . 000 9320.000 8310. 000 8320.000 
MANGANESE UG/L 7.500 u 5.200 u 1.500 u 1. 000 u 2.700 u 1.000 u 

MERCURY UG/L 0.100 u 0.100 u NR NR NR NR 

~ -0 

NICKEL UG/L 67. 400 15.200 u 12. 000 u 12. 000 u 12.000 u 12.000 u 
POTASS I UM UG/L 6670 . 000 u 6740 . 000 u 4850.000 B 4990 . 000 B 4840 .000 B 4700 . 000 B 

SELENIUM UG/L 1.000 UJ 1.000 u 2.000 u 2. 000 u 2. 000 u 2.000 UJ 
SI LVER UG/L 3.800 u 3_800 u 4.000 u 4. 000 u 4.000 u 4.000 u 
SODIUM UG/L 15500.000 29400 . 000 13800. 000 14200 .000 29000.000 28600.000 

THALLIUM UG/L 0.970 B 0.920 u 3.000 u 3.000 u 3.000 u 3.000 u 
VANADIUM UG/L 16 . 100 u 44.800 u 12.600 u 13.200 u 24.400 u 24.000 B 

ZINC UG/L 15.600 B 5.200 u 11. 900 u 2.000 u 6.500 u 2.000 u 

The deci ma l places shown do not ref lect the precisi on reported by the laboratory 
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APPENDIXB 

Metals Validated Field Quality Control Sample Summary 

BHl-00403 
Rev. 00 



97 ~ :3509 .. 1103 

LOCATION 199-K-11 -

DATE 1/11/95 

SAMPLE TYPE SAMPLE 

SAMPLE ID B0DLXl 

COMPOUND CRDL RESULT 

ALUMINUM 200.00 23.50 

ANTIMONY 60.00 32.80 

ARSENIC 10.00 12.20 

BARIUM 200.00 31.00 

BERYLLIUM 5.00 1.20 

CADMIUM 5.00 3.80 

CALCIUM 5000.00 32600.00 

CHROMIUM 10.00 3.00 

COBALT 50.00 4.10 

COPPER 25.00 27.40 

IRON 100.00 133.00 

LEAD 3.00 0.80 

MAGNESIUM 5000.00 9210.00 

MANGANESE 15.00 5.80 

MERCURY 0.20 0.10 

NICKEL 40.00 15.20 

POTASSIUM 5000.00 7270.00 

SELENIUM 5.00 1.00 

SILVER 10.00 3.80 

SODIUM 5000.00 29400.00 

THALLIUM 10.00 0.95 

VANADIUM 50.00 45.90 

ZINC 20.00 15.00 

NC - Not calculated 

B-1 

DUPLICATE 

B0DM23 

Q RESULT 

u 23.50 

u 32.80 

12.00 

B 27.30 

u 1.20 

u 3.80 

31300.00 

B 2.90 

u 4.10 

u 25.90 

156.00 

UJ 0.80 

8930.00 

u 5.20 

u 0.10 

u 15.20 

u 6740.00 

u 1.00 

u 3.80 

29400.00 

u 0.92 

u 44.80 

BJ 5.20 

Q 

u 
u 

BJ 

u 
u 

u 
u 
u 
J 

UJ 

u 
u 
u 
u 
u 
u 

u 
u 
u 

BHl-00403 
Rev. 00 

UNITS RPO(%) 

ug/L NC 

ug/L NC 

ug/L 1.65 

ug/L 12.69 

ug/L NC 

ug/L NC 

ug/L 4.07 

ug/L 200 

ug/L NC 

ug/L NC 

ug/L 15.91 

ug/L NC 

ug/L 3.09 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L 0 

ug/L NC 

ug/L NC 

ug/L 200 



a7 a ·z5og 11 ou 7, n 1J... J • r 

LOCATION 199-K-11 -

DATE 1/11/95 

SAMPLE TYPE SAMPLE-FILT. 

SAMPLE ID B0DLX2 

COMPOUND CRDL RESULT Q 

ALUMINUM 200.00 23.50 u 
ANTIMONY 60.00 32.80 u 
ARSENIC 10.00 12.20 

BARIUM 200.00 28.10 B 

BERYLLIUM 5.00 1.20 u 
CADMIUM 5.00 3.80 u 
CALCIUM 5000.00 32100.00 

CHROMIUM 10.00 2.90 u 
COBALT 50.00 4.10 u 
COPPER 25.00 34.00 u 
IRON 100.00 57.60 u 
LEAD 3.00 0.80 UJ 

MAGNESIUM 5000.00 9050.00 

MANGANESE 15.00 5.00 u 
MERCURY 0.20 0.10 u 
NICKEL 40.00 15.20 u 
POTASSIUM 5000.00 6120.00 u 
SELENIUM 5.00 1.00 u 
SILVER 10.00 3.80 u 
SODIUM 5000.00 28100.00 

THALLIUM 10.00 0.90 u 
VANADIUM 50.00 47.60 u 
ZINC 20.00 12.20 BJ 

NC - Not calculated 

B-2 

BHI-00403 
Rev. 00 

DUPLICATE-FILT. 

B0DM24 

RESULT Q UNITS RPD (%) 

23.50 u ug/L NC 

32.80 u ug/L NC 

12.10 ug/L .82 

26.70 BJ ug/L 5.11 

1.20 u ug/L NC 

3.80 u ug/L NC 

32700.00 ug/L 1.85 

3.00 B ug/L 200 

4.10 u ug/L NC 

28.50 u ug/L NC 

89.10 u ug/L NC 

0.80 UJ ug/L NC 

9240.00 ug/L 2.08 

4.20 u ug/L NC 

0.10 u ug/L NC 

15.20 u ug/L NC 

4770.00 u ug/L NC 

1.00 u ug/L NC 

3.80 u ug/L NC 

29800.00 ug/L 5.87 

0.90 u ug/L NC 

48.00 u ug/L NC 

5.20 u ug/L 200 



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

9711.3509 .. 1105 

LOCATION 699-70-68 -

DATE 1/06/95 

SAMPLE TYPE SAMPLE-FILT. 

SAMPLE ID B0DM08 

COMPOUND CRDL RESULT Q 

ALUMINUM 200.00 33.40 B 

ANTIMONY 60.00 32.80 u 
ARSENIC 10.00 3.50 B 

BARIUM 200.00 16.20 B 

BERYLLIUM 5.00 0.20 u 
CADMIUM 5.00 3.80 u 
CALCIUM 5000.00 35500.00 

CHROMIUM 10.00 2.90 u 
COBALT 50.00 4.10 u 
COPPER 25.00 8.90 u 
IRON 100.00 39.40 u 
LEAD 3.00 0.80 UJ 

MAGNESIUM 5000.00 10000.00 

MANGANESE 15.00 1.20 u 
MERCURY 0.20 0.10 u 
NICKEL 40.00 15.20 u 
POTASSIUM 5000.00 6940.00 u 
SELENIUM 5.00 1.00 UJ 

SILVER 10.00 3.80 u 
SODIUM 5000.00 14600.00 

THALLIUM 10.00 0.90 UJ 

VANADIUM 50.00 16.10 u 
ZINC 20.00 7.80 B 

NC - Not calculated 

B-3 

BHI-00403 
Rev. 00 

DUPLICATE-FILT. 

B0DM22 

RESULT Q UNITS RPD (%) 

23.50 u ug/L 200 

32.80 u ug/L NC 

3.70 B ug/L 5.56 

17.20 B ug/L 5.99 

0.26 u ug/L NC 

3.80 u ug/L NC 

37500.00 ug/L 5.48 

2.90 u ug/L NC 

4.10 u ug/L NC 

14.00 u ug/L NC 

27.70 u ug/L NC 

0.80 UJ ug/L NC 

10600.00 ug/L 5.83 

1.90 u ug/L NC 

0.10 u ug/L NC 

15.20 u ug/L NC 

4920.00 u ug/L NC 

1.00 UJ ug/L NC 

3.80 u ug/L NC 

15300.00 ug/L 4.68 

0.90 UJ ug/L NC 

21.30 u ug/L NC 

15.10 B ug/L 63.76 



97113509 1106 
1l 

LOCATION 699-70~8 -

DATE 1/06/95 

SAMPLE TYPE SAMPLE 

SAMPLE ID B0DM07 

COMPOUND CRDL RESULT 

ALUMINUM 200.00 23.50 

ANTIMONY 60.00 32.80 

ARSENIC 10.00 3.20 

BARIUM 200.00 16.20 

BERYLLIUM 5.00 0.26 

CADMIUM 5.00 3.80 

CALCIUM 5000.00 35200.00 

CHROMIUM 10.00 2.90 

COBALT 50.00 4.10 

COPPER 25.00 12.60 

IRON 100.00 83.50 

LEAD 3.00 0.80 

MAGNESIUM 5000.00 9900.00 

MANGANESE 15.00 2.10 

MERCURY 0.20 0.10 

NICKEL 40.00 15.20 

POTASSIUM 5000.00 5250.00 

SELENIUM 5.00 1.00 

SILVER 10.00 3.80 

SODIUM 5000.00 14200.00 

THALLIUM 10.00 0.90 

VANADIUM 50.00 20.40 

ZINC 20.00 16.00 

NC - Not calculated 

B-4 

DUPLICATE 

B0DM21 

Q RESULT 

u 23.50 

u 32.80 

B 3.40 

B 17.00 

u 0.26 

u 3.80 

37100.00 

u 2.90 

u 4.10 

u 11.90 

BJ 136.00 

UJ 0.80 

10400.00 

u 2.10 

u 0.10 

u 15.20 

u 6570.00 

u 1.00 

u 3.80 

15000.00 

UJ 1.20 

u 21.70 

B 11.00 

Q 

u 
u 
B 

B 

u 
u 

u 
u 
u 
I 

UJ 

u 
u 
u 
u 
UJ 

u 

UJ 

u 
B 

BHI-004-03 
Rev. 00 

UNITS RPD (%) 

ug/L NC 

ug/L NC 

ug/L 6.06 

ug/L 4.82 

ug/L NC 

ug/L NC 

ug/L 5.26 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L 47.83 

ug/L NC 

ug/L 4.93 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L 5.48 

ug/L NC 

ug/L NC 

ug/L 37.04 



97 ii :3509 .. 1107 

LOCATION 699-7~8 -

DATE 1/06/95 

SAMPLE TYPE SAMPLE 

SAMPLE ID B0DM07 

COMPOUND CRDL RESULT 

ALUMINUM 200.00 23.50 

ANTIMONY 60.00 32.80 

ARSENIC 10.00 3.20 

BARIUM 200.00 16.20 

BERYLLIUM 5.00 0.26 

CADMIUM 5.00 3.80 

CALCIUM 5000.00 35200.00 

CHROMIUM 10.00 2.90 

COBALT 50.00 4.10 

COPPER 25.00 12.60 

IRON 100.00 83.50 

LEAD 3.00 0.80 

MAGNESIUM 5000.00 9900.00 

MANGANESE lS.00 2.10 

MERCURY 0.20 0.10 

NICKEL 40.00 lS.20 

POTASSIUM 5000.00 5250.00 

SELENIUM 5.00 1.00 

SILVER 10.00 3.80 

SODIUM 5000.00 14200.00 

THALLIUM 10.00 0.90 

VANADIUM 50.00 20.40 

ZINC 20.00 16.00 

NR - Not reported by the laboratory 
NC - Not calculated 

B-5 

SPLIT 

B0DM25 

Q RESULT 

u 61.40 

u 45.00 

B 2.10 

B 14.10 

u 1.00 

u 3.00 

32400.00 

u 4.20 

u 7.00 

u 3.00 

BJ 76.20 

UJ 2.00 

9040.00 

u 1.S0 

u NR 

u 12.00 

u 4850.00 

u 2.00 

u 4.00 

13800.00 

UJ 3.00 

u 12.60 

B 11.90 

Q 

B 

u 
B 

B 

u 
u 

u 
u 
u 
B 

u 

u 

u 
B 

u 
u 

u 
u 
u 

BHI-00403 
Rev. 00 

UNITS RPD (%) 

ug/L 200 

ug/L NC 

ug/L 41.Sl 

ug/L 13.86 

ug/L NC 

ug/L NC 

ug/L 8.28 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L 9.14 

ug/L NC 

ug/L 9.08 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L 200 

ug/L NC 

ug/L NC 

ug/L 2.86 

ug/L NC 

ug/L NC 

ug/L 200 



97 ij :3509., 1108 

LOCATION 699-7~8 -

DATE 1/0f,/95 

SAMPLE TYPE SAMPLE-FILT. 

SAMPLE ID BODM08 

COMPOUND CRDL RESULT Q 

ALUMINUM 200.00 33.40 B 

ANTIMONY 60.00 32.80 u 
ARSENIC 10.00 3.50 B 

BARIUM 200.00 16.20 B 

BERYLLIUM 5.00 0.20 u 
CADMIUM 5.00 3.80 u 
CALCIUM 5000.00 35500.00 

CHROMIUM 10.00 2.90 u 
COBALT 50.00 4.10 u 
COPPER 25.00 8.90 u 
IRON 100.00 39.40 u 
LEAD 3.00 0.80 UJ 

MAGNESIUM 5000.00 10000.00 

MANGANESE 15.00 1.20 u 
MERCURY 0.20 0.10 u 
NICKEL 40.00 15.20 u 
POTASSIUM 5000.00 6940.00 u 
SELENIUM 5.00 1.00 UJ 

SILVER 10.00 3.80 u 
SODIUM 5000.00 14600.00 

THALLIUM 10.00 0.90 UJ 

VANADIUM 50.00 16.10 u 
ZINC 20.00 7.80 B 

NR - Not reported by the laboratory 
NC - Not calculated 

B-6 

SPLIT-FILT. 

B0DM26 

RESULT Q 

26.00 u 
45.00 u 

2.S0 B 

13.90 B 

1.00 u 
3.00 u 

33900.00 

3.00 u 
7.00 u 
3.00 u 
9.30 u 
2.00 u 

9320.00 

1.00 u 
NR 

12.00 u 
4990.00 B 

2 .00 u 
4.00 u 

14200.00 

3.00 u 
13.20 u 
2.00 u 

BHI--00403 
Rev.00 

UNITS RPD (%) 

ug/L 200 

ug/L NC 

ug/L 33.33 

ug/L 15.28 

ug/L NC 

ug/L NC 

ug/L 4.61 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L 7.04 

ug/L NC 

ug/L 200 

ug/L NC 

ug/L 200 

ug/L NC 

ug/L NC 

ug/L 2.78 

ug/L NC 

ug/L NC 

ug/L 200 



LOCATION 199-K-11 -

DATE 1/11/95 

SAMPLE TYPE SAMPLE 

SAMPLE ID B0DLXl 

COMPOUND CRDL RESULT 

ALUMINUM 200.00 23.50 

ANTIMONY 60.00 32.80 

ARSENIC 10.00 12.20 

BARIUM 200.00 31.00 

BERYLLIUM 5.00 1.20 

CADMIUM 5.00 3.80 

CALCIUM 5000.00 32600.00 

CHROMIUM 10.00 3.00 

COBALT 50.00 4.10 

COPPER 25.00 27.40 

IRON 100.00 133.00 

LEAD 3.00 0.80 

MAGNESIUM 5000.00 9210.00 

MANGANESE 15.00 5.80 

MERCURY 0.20 0.10 

NICKEL 40.00 15.20 

POTASSIUM 5000.00 7270.00 

SELENIUM 5.00 1.00 

SILVER 10.00 3.80 

SODIUM 5000.00 29400.00 

THALLIUM 10.00 0.95 

VANADIUM 50.00 45.90 

ZINC 20.00 15.00 

NR - Not reported by the laboratory 
NC - Not calculated 

B-7 

SPLIT 

B0DM27 

Q RESULT 

u 26.00 

u 50.10 

11.90 

B 21.80 

u 1.00 

u 3.00 

30100.00 

B 5.00 

u 7.00 

u 3.00 

90.40 

UJ 2.00 

8310.00 

u 2.70 

u NR 

u 12.00 

u 4840.00 

u 2.00 

u 4.00 

29000.00 

u 3.00 

u 24.40 

BJ 6.50 

Q 

u 
B 

B 

u 
u 

u 
u 
u 
B 

u 

u 

u 
B 

u 
u 

u 
u 
u 

BHI-004-03 
Rev. 00 

UNITS RPD (%) 

ug/L NC 

ug/L 200 

ug/L 2.49 

ug/L 34.84 

ug/L NC 

ug/L NC 

ug/L 7.97 

ug/L 200 

ug/L NC 

ug/L NC 

ug/L 38.14 

ug/L NC 

ug/L 10.27 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L 200 

ug/L NC 

ug/L NC 

ug/L 1.37 

ug/L NC 

ug/L NC 

ug/L 200 
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LOCATION 199-K-ll -

DATE 1/11/95 

SAMPLE TYPE SAMPLE-FILT. 

SAMPLE ID B0DLX2 

COMPOUND CRDL RESULT Q 

ALUMINUM 200.00 23.50 u 
ANTIMONY 60.00 32.80 u 
ARSENIC 10.00 12.20 

BARIUM 200.00 28.10 B 

BERYLLIUM 5.00 1.20 u 
CADMIUM 5.00 3.80 u 
CALCIUM 5000.00 32100.00 

CHROMIUM 10.00 2.90 u 
COBALT 50.00 4.10 u 
COPPER 25.00 34.00 u 
IRON 100.00 51.60 u 
LEAD 3.00 0.80 UJ 

MAGNESIUM 5000.00 9050.00 

MANGANESE 15.00 5.00 u 
MERCURY 0.20 0.10 u 
NICKEL 40.00 15.20 u 
POTASSIUM 5000.00 6120.00 u 
SELENIUM 5.00 1.00 u 
SILVER 10.00 3.80 u 
SODIUM 5000.00 28100.00 

THALLIUM 10.00 0.90 u 
VANADIUM 50.00 47.60 u 
ZINC 20.00 12.20 BJ 

NR - Not reported by the laboratory 
NC - Not calculated 

B-8 

SPLIT-FILT. 

B0DM28 

RESULT Q 

26.00 u 
45.00 u 
12.50 

21.20 B 

1.00 u 
3.00 u 

30600.00 

4.40 u 
7.00 u 
3.00 u 
6.60 u 
2.00 u 

8320.00 

1.00 u 
NR 

12.00 u 
4700.00 B 

2.00 UJ 

4.00 u 
28600.00 

3.00 u 
24.00 B 

2.00 u 

BHI--00403 
Rev. 00 

UNITS RPD (%) 

ug/L NC 

ug/L NC 

ug/L 2.43 

ug/L 27.99 

ug/L NC 

ug/L NC 

ug/L 4.78 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L 8.41 

ug/L NC 

ug/L NC 

ug/L NC 

ug/L 200 

ug/L NC 

ug/L NC 

ug/L 1.76 

ug/L NC 

ug/L 200 

ug/L 200 
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(") 
I .... 

Samp# B0DLX1 B0DLX3 
Date 1-11-95 1-17-95 

Location 199-K-11 199-K-13 
Depth --- ---
Type WATER WATER 

Conments 

Parameter Units Result Q Result Q 

CHLORIDE MG/L 11. 700 8.180 
FLUORIDE MG/L 0.330 0.210 

NITRATE HG/L 3.580 J 0.020 UJ 
NITRITE HG/L 0.020 UR 0.020 UJ 

ORT HO-PHOSPHATE MG/L 1.000 UR 1.000 UJ 
SULFATE HG/L 25.400 u 22.600 

TURBIDITY NTU 4.120 J 6.330 J 

The decimal places shown do not reflect the precision reported by the laboratory 

B0DLY5 
1-11-95 
199-K-23 

---
WATER 

Result 

14.200 
0.310 

14.300 
0.020 
1.000 

49.200 
0.780 

BODLZ7 B0DM05 B0DM07 
1-18-95 1-10-95 1-6-95 
199-K-33 199-K-37 699-70-68 

--- -- - ---
WATER WATER WATER 

Q Result Q Result Q Result Q 

11. 700 4.160 5. 240 
0.130 0.230 0.350 

J 21.600 J 1.260 J 3.660 J 
UR 0.020 UR 0.020 UR 0. 020 UR 
UR 1.000 UR 1.000 UR 1.000 UR 
u 79.800 34.900 24.900 
J 0.290 J 1. 140 J 0.790 J 



Saq># BODM09 BODM11 BODM13 BODM15 BODM17 BODM19 
Date 1-6-95 1-5-95 1- 17-95 1-17-95 1-10-95 1-11-95 

Location 699-78-62 699-73-61 EQUIP BLANK 1 EQUIP BLANK 2 199-K-34 TRIP BLANK 2 
Depth --- --- --- --- --- ---
Type WATER WATER WATER WATER WATER WATER 

Coornents EQUIPMENT BLANK EQUIPMENT BLANK TRIP BLANK TRIP BLANK 

Parameter Units Result Q Result Q Result Q Resul t Q Result Q Result Q 

CHLORIDE MG/L 7.430 6.480 0.250 u 0. 250 u 0.250 u 0.250 u 
FLUORIDE MG/L 0.360 0.290 0.100 u 0.100 u 0.100 u 0.100 u 

NITRATE MG/L 2.080 J 2.220 J 0.020 UJ 0.020 UJ 0.020 UR 0.020 UR 
NITRITE MG/L 0.020 UR 0.020 UR 0.020 UJ 0.020 UJ 0.020 UR 0.020 UR 

ORT HO-PHOSPHATE MG/L 1.000 UR 1.000 UR 1.000 UJ 1.000 UJ 1.000 UR 1.000 UR 
SULFATE MG/L 56.800 42.700 1.000 u 1.000 u 1.000 u 1.000 u 

TURBIDITY NTU 0.850 J 0.130 J 0.040 J 0.350 J 1.120 J 0.280 J -The decimal places shown do not reflect the precis ion reported by the laboratory --~ 



Samp# BODM21 
Date 1-6-95 

Location DUPLICATE 1 
Depth ---
Type \.IATER 

Conments FI ELD DUPLICATE 

Parameter Units Result Q 

CHLORIDE MG/L 5.260 
FLUORIDE MG/L 0.350 

NITRATE MG/L 3.660 J 
NITRITE MG/L 0.020 UR 

ORTHO-PHOSPHATE MG/L 1.000 UR 
SULFATE MG/L 24.900 

TURBIDITY NTU 0.480 J 

The decimal places shown do not reflect the precision reported by the laboratory ---t= 



Sa~ B0DLX5 B0DLX7 B0DLX9 B0DLY1 B0DLY3 B0DLY7 
Date 1-4-95 1-3-95 1-4-95 1-3-95 1-4-95 1-4-95 

Location 199-K-18 199-K-19 199-K-20 199-K-21 199-K-21 199-K-27 
Depth --- --- --- --- --- ---
Type IJATER IJATER IJATER IJATER IJATER IJATER 

Comnents 

Parameter Units Result Q Result Q Result Q Result Q Result Q Result Q 

CHLORIDE MG/L 22.900 6.060 5.110 7.150 5.520 25.900 
FLUORIDE MG/L 0.150 0.150 0.140 0.100 u 0.140 0.160 

NITRATE MG/L 23.200 J 7.460 J 3.360 J 3.600 J 3.000 J 2.070 J 
NITRITE MG/L 0.025 J 0.020 UR 0.020 UR 0.020 UR 0.020 UR 0.020 UR 

ORTHO·PHOSPHATE HG/L 1.000 UR 1.000 UR 1.000 UR 1.000 UR 1.000 UR 1.000 UR 
SULFATE HG/L 66.700 52.900 49.700 55.800 49.400 20.400 

TURBIDITY NTU 5.560 J 0.430 J 15.500 J 4.240 J 0.020 J 0.140 J 

The decimal places shown do not reflect the precision reported by the laboratory ---



Sarrp# B0DLY9 B0DLZ1 B0DLZ3 B0DLZ5 B0DLZ9 BODM01 Date 1-4-95 1-4-95 1-3-95 1-3-95 1-10-95 1-6-95 Location 199-K-30 199-K-31 199-K-328 199-K-32A 199-K-34 199-K-35 Depth --- --- --- --- --- ---Type WATER WATER 
C011111ents 

WATER WATER WATER WATER 

Parameter Units Result Q Result Q Result Q Result Q Result Q Result Q 

CHLORIDE MG/L 4.940 5.850 3.640 4.680 7.870 6.560 FLUORIDE MG/L 0.210 0.250 0.140 0.290 0.200 0.270 NITRATE MG/L 28.800 J 2.000 J 3.880 J 2.320 J 6.060 J 1.840 J NITRITE MG/L 0.020 UR 0.020 UR 0.020 UR 0.020 UR 0.020 UR 0.020 UR ORTHO-PHOSPHATE MG/L 1.000 UR 1.000 UR 1.000 UR 1.000 UR 1.000 UR 1.000 UR SULFATE MG/L 37.900 22.900 32.600 35.2DO 30.500 23.900 TURBIDITY NTU 0.160 J 0.480 J 0.710 J 1.610 J 2.020 J 1.390 J 

The decimal places shown do not reflect the precision reported by the laboratory 



Sal11)# B0DM03 B0DM23 B0DM25 BODM27 
Date 1-6-95 1-11-95 1-6-95 1-11-95 

Location 199-K-36 DUPLICATE 2 SPLIT 1 SPLIT 2 
Depth --- --- --- ---
Type IJATER IJATER IJATER IJATER 

Conments FIELD DUPLICATE SPLIT SPLIT 

Parameter Units Result Q Result Q Result Q Result Q 

CHLORIDE MG/L 19.800 11. 700 5.200 11.000 
FLUORIDE MG/L 0.320 0.320 0.380 0.340 

NITRATE MG/L 3.710 J 3.660 J 3.600 J 3.400 
NITRITE MG/L 0.020 UR 0.020 UR 0.010 UR 0.010 u 

ORTHO-PHOSPHATE MG/L 1.000 UR 1.000 UR 0.100 UR 0.100 u 
SULFATE MG/L 73. 100 25 . 700 25.000 25.000 

TURBIDITY NTU 10.870 J 7.840 J 0.190 J 0.370 -The decimal places shown do not reflect the precis ion reported by the laboratory -
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g7 11 ·zr.:oq 111 q _, ' ,JJ j .. ,/ 

LOCATION 199-K-11 

DATE 1/11/95 

SAMPLE TYPE SAMPLE 

SAMPLE ID B0DLXl 

COMPOUND RDL RESULT 

CHLORIDE 10 11.7 

FLUORIDE 0.1 0.33 

NITRITE 0.25 0.02 

NITRATE 0.1 3.58 

ORTHO-PHOSPHATE 0.1 1 

SULFATE 2 25.4 

TURBIDITY 0.05 4.12 

-

DUPLICATE 

BODM23 

Q RESULT 

11.7 

0.32 

UR 0.02 

J 3.66 

UR 1 

u 25.7 

J 7.84 

D-1 

Q UNITS 

mg/L 

mg/L 

UR mg/L 

J mg/L 

UR mg/L 

mg/L 

J NTU 

BHl-00403 
Rev. 00 

RPD(%) 

0 

3.08 

NC 

2.21 

NC 

200 

62.21 



97 ~ 3509 1120 

LOCATION 699-70-68 

DATE 1/06/95 

SAMPLE TYPE SAMPLE 

SAMPLE ID B0DM07 

COMPOUND CRDL RESULT 

CHLORIDE 10 5.24 

FLUORIDE 0.1 0.35 

NITRITE 0.25 0.02 

NITRATE 0.1 3.66 

ORTHO-PHOSPHATE 0.1 1 

SULFATE 2 24.9 

TURBIDITY 0.05 0.79 

-

DUPLICATE 

B0DM21 

Q RESULT 

5.26 

0.35 

UR 0.02 

J 3.66 

UR 1 

24.9 

J 0.48 

D-2 

Q UNITS 

mg/L 

mg/L 

UR mg/L 

J mg/L 

UR mg/L 

mg/L 

J NTU 

BHI-00403 
Rev.00 

RPD(%) 

.38 

0 

NC 

0 

NC 

0 

48.81 



LOCATION 199-K-11 

DATE 1/11/95 

SAMPLE TYPE SAMPLE 

SAMPLE ID B0DLXl 

COMPOUND RDL RESULT 

CHLORIDE 10 11.7 

FLUORIDE 0.1 0.33 

NITRITE 0.25 0.02 

NITRATE 0.1 3.58 

ORTHO-PHOSPHATE 0.1 1 

SULFATE 2 25.4 

TURBIDITY 0.05 4.12 

NC - Not calculated 

-

SPLIT 

B0DM27 

Q RESULT 

11 

0.34 

UR 0.01 

J 3.4 

UR 0.1 

u 25 

J 0.37 

D-3 

Q UNITS 

mg/L 

mg/L 

u mg/L 

mg/L 

u mg/L 

mg/L 

NTU 

BHI-00403 
Rev. 00 

RPD(%) 

6.17 

2.99 

NC 

5.16 

NC 

200 

167.0 



LOCATION 

DATE 

SAMPLE TYPE 

SAMPLE ID 

COMPOUND 

CHLORIDE 

FLUORIDE 

NITRITE 

NITRATE 

r7 1l z5· 09 1 I")•') } , .J .. .. m f..l 

699-70~8 

1/0f,/95 

SAMPLE 

B0DM07 

CRDL RESULT 

10 5.24 

0.1 0.35 

0.25 0.02 

0.1 3.66 

ORTHO-PHOSPHATE 0.1 1 

SULFATE 2 24.9 

TURBIDITY 0.05 0.79 

NC - Not calculated 

-

SPLIT 

B0DM25 

Q RESULT 

5.2 

0.38 

UR 0.01 

I 3.6 

UR 0.1 

25 

I 0.19 

D-4 

Q UNITS 

mg/L 

mg/L 

UR mg/L 

I mg/L 

UR mg/L 

mg/L 

I NTU 

BHI-00403 
Rev. 00 

RPD(%) 

.77 

8.22 

NC 

1.65 

NC 

.40 

122.4 
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Sa~ BODLX1 B0DLX3 BDDLY5 BODLZ7 BODM05 BODM07 
Date 1-11-95 1-17-95 1-11-95 1-18-95 1-10-95 1-6-95 

Location 199-K-11 199-K-13 199-K-23 199-K-33 199-K-37 699-70-68 
Depth --- --- --- --- --- ---
Type WATER WATER WATER WATER WATER WATER 

Conments 

Parameter Units Result Q Result Q Result Q Result Q Result Q Result Q 

GROSS ALPHA pCi/L 3.020 0.081 u 5.430 5.260 1.060 u 2.620 
GROSS BETA pCi/L 6.240 5.580 13.300 9.710 15.700 27.300 

CARBON-14 pCi/L 180.000 J 217.000 J 35.700 J 9570.000 3.960 J 0.315 UJ 
TRITIUM pCi/L 849.000 J 1110.000 J 91.900 UJ 6720.000 93.900 UJ 2080.000 J 

URANIUM-233/234 pCi/L --- --- --- --- --- ---
URANIUM-234 pCi/L 1.610 J 0.231 UJ 4.090 J 1.960 1.030 0.801 
URANIUM-235 pCi/L -0.003 u -0.010 u 0.048 u 0.019 u -0.017 u 0.199 u 
URANIUM-238 pCi/L --- --- --- --- --- ---

URANIUM-238DA pCi/L 1.610 J 0.110 UJ 4.100 J 1.790 0.948 0.569 

The decimal places shown do not reflect the precision reported by the laboratory 



Sarr¢# BODM09 BODH11 BODM13 BODM15 BODH17 BODM19 
Date 1-6-95 1-5-95 1-17-95 1-17-95 1-10-95 1-11-95 

Location 699-78-62 699-73-61 EQUIP BLANK 1 EQUIP BLANK 2 199-K-34 TRIP BLANK 2 
Depth --- --- --- --- --- ---
Type \/ATER \/ATER \/ATER \/ATER \/ATER \/ATER 

COfllTlents EQUIPMENT BLANK EQUIPMENT BLANK TRIP BLANK TRIP BLANK 

Parameter Units Result Q Result Q Result Q Result Q Result Q Result Q 

GROSS ALPHA pCi/L 3.330 0.035 u 0.302 u -0.128 u -0.010 u 0.070 u 
GROSS BETA pCi/L 7.160 6.560 0.388 u -0.182 u 0.616 u 0.445 u 

CARBON-14 pCi/L 0.878 UJ 1.280 UJ 0.541 UJ -1.220 UJ 1.980 UJ -1.910 UJ 
TRITIUM pCi/L -2.050 UJ 105.000 UJ 74.400 UJ 158.000 UJ -15.400 UJ 2.570 UJ 

URANIUM-233/234 pCi/L --- --- --- --- --- ---
URANIUM-234 pCi/L 1.590 1.450 0.106 UJ 0.055 UJ 0.034 u 0.019 UJ 
URANIUM-235 pCi/L 0.119 u 0.089 u -0.030 u -0.003 u -0.008 u 0.000 u 
URAN IUM-238 pCi/L --- --- --- --- --- ---

URANIUM-238DA pCI/L 1.940 1.140 0.032 UJ 0.019 UJ -0.016 u 0.019 UJ --
The decimal places shown do not reflect the precision reported by the laboratory 



Saq># BOOM21 
Date 1-6-95 

Location DUPLICATE 1 
Depth ---
Type IIATER 

Cornnents FIELD DUPLICATE 

Parameter Units Result Q 

GROSS ALPHA pCi/L 0.372 u 
GROSS BETA pCi/L 31.400 

CARBON-14 pCi/L -0.113 UJ 
TRITIUM pCi/L 2410.000 J 

URAN IUM-233/234 pCi/L ---
URANIUM-234 pCi/L 0.941 
URANIUM-235 pCi/L -0.004 u 
URANIUM-238 pCi/L ---

URAN IUM-238DA pCi/L 0.507 

The decimal places shown do not reflect the precision reported by the laboratory 

u,.;:·~ 
i:..n 
c:::) 
"-.0 .. --



Saq># BODLX5 BODLX7 B0DLX9 BODLY1 BOOLY3 B0DLY7 
Date 1-4-95 1-3-95 1-4-95 1-3-95 1-4-95 1-4-95 

Location 199-K- 18 199-K-19 199-K-20 199-K-21 199-K-21 199-K-27 
Depth --- --- --- --- --- ---
Type IJATER IJATER IJATER IJATER IJATER IJATER 

Conments 

Parameter Units Result Q Result Q Result Q Result Q Result Q Result Q 

GROSS ALPHA pCi/L 0.157 u 0.543 u 1.230 u 1.210 u 0.376 u 2.260 
GROSS BETA pCi/L 4.290 20.100 19.300 56.300 13.500 21.900 

CARBON-14 pCi/L 13.400 12.500 11.200 18.200 7.030 296.000 
TRITIUM pCi/L 16800.000 5170.000 496.000 753.000 349.000 u 234000.000 

URANIUM· 233/234 pCi/L --- --- --- --- --- ---
URANIUM-234 pCi/L 0.913 0.555 0.807 0.668 0.563 1.750 
URANIUM-235 pCi/L 0.215 u 0.063 u 0.157 u 0.441 0.038 u 0.153 u 
URANIUM- 238 pCi/L --- --- --- --- --- ---

URAN IUM-2380A pCi/L 0.168 u 0.662 0.762 0.506 0.622 1.840 

The decimal places shown do not reflect the precision reported by the laboratory 



Sarrp# BOOLY9 B0DLZ1 
Date 1-4-95 1-4-95 

Location 199-K-30 199-K-31 
Depth --- ---
Type WATER WATER 

COlllllents 

Parameter Units Result Q Result Q 

GROSS ALPHA pCi/L 4.330 1.220 u 
GROSS BETA pCi/L 6.450 5.730 

CARBON-14 pCi/L 11500.000 41.900 
TRITIUM pCi/L 1060000.000 1540.000 

URANIUM-233/234 pCi/L --- ---
URAN !UM· 234 pCi/L 1.770 0.955 
URANIUM-235 pCi/L 0.066 u -0.019 u 
URANIUM-238 pCi/L --- ---

URANIUM· 238DA pCi/L 1.550 0.664 

The decimal places shown do not reflect the precision reported by the laboratory 

BODLZ3 B0DLZ5 
1-3-95 1-3-95 

199-K-32B 199·K·32A 
--- ---
WATER WATER 

Result Q Result Q 

1.510 2.840 
10.000 4.620 

256.000 -1.800 u 
3090.000 -70.400 u 

--- ---
0.518 1.950 

-0.036 u -0.010 u 
. -- ---

0.690 1.890 

B0DLZ9 
1-10-95 
199-K-34 

---
WATER 

Result Q 

3.300 
8.700 

5890.000 J 
2730.000 J 

---
2.860 

-0.008 u 
---

1.620 

BODM01 
1-6-95 
199-K-35 

---
WATER 

Result 

3.570 
8.110 

28.900 
1550.000 

---
0.490 
0.085 
---

0.854 

Q 

J 
J 

u 
u 

u,,j 
t;n 

· t=1 
~,,D .. 



Sarrp# BODM03 BODM23 B0DM25 BODM27 
Date 1-6-95 1-11-95 1-6-95 1·11-95 

Location 199-K-36 DUPLICATE 2 SPLIT 1 SPLIT 2 
Depth --- --- --- ---
Type I/ATER I/ATER I/ATER I/ATER 

Comnents FIELD DUPLICATE SPLIT SPLIT 

Parameter Units Result Q Result Q Result Q Result Q 

GROSS ALPHA pCi/L 2.850 1.690 u 0.300 u 3.000 
GROSS BETA pCi/L 8.140 5.790 60.100 4.500 

CARBON-14 pCi/L 259.000 J 203.000 J 154.000 255.000 J 
TRITIUM pCi/L 1310.000 J 656.000 J 1890.000 930.000 

URANIUM-233/234 pCi/L --- --- 1.220 1.790 
URANIUM· 234 pCi/L 2.640 1.540 --- ---
URANIUM· 235 pCi/L 0.071 u 0.238 u 0.220 0.310 
URANIUM-238 pCi/L --- --- 0.930 1.490 

URANIUM· 2380A pCi/L 1.940 1.560 --- ---
The decimal places shown do not reflect the precision reported by the laboratory 

, 
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-
LOCATION 199-K-11 

DATE 1/11/95 

SAMPLE TYPE SAMPLE 

SAMPLE ID B0DLXl 

RADIONUCLIDE RDL Result Q 

GROSS ALPHA 3 3.02 

GROSS BETA 4 6.24 

CARBON-14 200 180 J 

TRITIUM 400 849 J 

URANIUM-233/234 1 1.61 J 

URANIUM-235 1 -0.00329 u 
URANIUM-238 1 1.61 J 

NC - Not calculated 

F-1 

DUPLICATE 

B0DM23 

Result Q 

1.69 u 
5.19 

203 J 

656 J 

1.54 

0.238 u 
1.56 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

BHI-00403 
Rev. 00 

RPD(%) 

200 

7.48 

12.01 

25.65 

4.44 

NC 

3.15 



. . q7 ij zrog . I 13'" 
.l' I I r(J,J ..,.. ~ R _ !\,,' 

LOCATION 699-70-68 -

DATE 1/06/95 

SAMPLE TYPE SAMPLE 

SAMPLE ID B0DM07 

RADIONUCLIDE RDL Result Q 

GROSS ALPHA 3 2.62 

GROSS BETA 4 27.3 

CARBON-14 200 0.315 UJ 

TRITIUM 400 2080 I 

URANIUM-233/234 1 0.801 

URANIUM-235 1 0.199 u 
URANIUM-238 1 0.569 

NC - Not calculated 

F-2 

DUPLICATE 

B0DM21 

Result Q 

0.372 u 
31.4 

-0.113 UJ 

2410 I 

0.941 

-0.0043 u 
0.507 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

BHI-00403 
Rev. 00 

RPD(%) 

200 

13.97 

NC 

14.70 

16.07 

NC 

11.52 



. ' .. , 

LOCATION 199-K-11 -

DATE 1/11/95 

SAMPLE TYPE SAMPLE 

SAMPLE ID BODLXl 

RADIONUCLIDE RDL Result Q 

GROSS ALPHA 3 3.02 

GROSS BETA 4 6.24 

CARBON-14 200 180 J 

TRITIUM 400 849 J 

URANIUM-233/234 1 1.61 J 

URANIUM-235 1 --0.00329 u 
URANIUM-238 1 1.61 J 

NC - Not calculated 

F-3 

SPLIT 

B0DM27 

Result Q 

3 

4.5 

255 J 

930 

1.79 

0.31 

1.49 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

BHI-004-03 
Rev. 00 

RPD(%) 

.66 

32.40 

34.48 

9.11 

10.59 

200 

7.74 



. .. I I • 

LOCATION 699-70~8 

DATE 1/06/95 

SAMPLE TYPE SAMPLE 

SAMPLE ID B0DM07 

RADIONUCLIDE RDL Result Q 

GROSS ALPHA 3 2.62 

GROSS BETA 4 27.3 

CARBON-14 200 0.315 UJ 

TRITIUM 400 2080 J 

URANIUM-233/234 1 0.801 

URANIUM-235 1 0.199 u 
URANIUM-238 1 0.569 

NC - Not calculated 

F-4 

-

SPLIT 

B0DM25 

Result Q 

0.3 u 
60.1 

154 

1890 

1.22 

0.22 

0 .93 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

BHI-00403 
Rev. 00 

RPD(%) 

200 

15.06 

200 

9.57 

41.46 

200 

48.17 
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Golder Associates Inc. 

4104·148th Avenue. NE 
Red mond. WA 98052 
'Telephone (206) 883-0777 
Fax (206) 882-5498 

RECORD COPY 

March 7, 1995 

CH2M Hill 
345 Hills Street, MS H4-29 
Richland, Washington 99352 

ATTENTION: Ms. Jeanette Duncan 

RE: TRANSMITTAL OF DATA VALIDATION PACKAGES 
CONTRACT NO. MSH-SWV-315905 

Dear Ms . Duncan: 

This letter is to transmit the following data validation packages: 

Project Data Package Analyses 

Our ref: 943-1610.075.0400 
94-1610/0/271 

94-125 100 KR 4 Rnd 7 
Groundwater 

LK3604-LAS Inorganics , Radiochemistry, General 
Chemistry 

Please call if you have any questions. 

Sincerely, 

GOLDER ASSOCIATES INC. 

Glt vio/11 k V 'r i_,.;,, -

Christina I. Jensen 
Task Manager 

Enclosures 

p:\cnviroo\wbc\dv\dftnn.hr 

OFFIC ES IN AUSTRALIA. CANADA. GERMANY. HUNGARY. ITALY. SWEDEN. UNITED KINGDOM. UNITED STATES 
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DON'T SAY IT - - WRITE IT! 

Date: '-3/,;;)-3/95-
From: P. K. Reich H4-14, (509) 372-2785 

Subject: Correction of Validation Date Received Stamp 

The Date Stamped on this Validation Report is the date the final correction 
documents were received in the completion of the Validation Review Process. 

The original front page(s) are maintained as a documented record of the date 
the Validation Report was originally received from the Validators. 

Thank. You, 

Pat Reich 
Data Management 
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RECORD COPY 

MEMORANDU 

TO: 100-KR-4 Round 7 Groundwater Project QA Recor 

FR: Anne Jensen, Golder Associates Inc. a.g.· 

arch 6, 1995 

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
LK3604-LAS (943-1610.075 LK36RAD.KR4) 

INTRODUCTION 

This memo presents the results of data validation on data package LK3604-LAS prepared 
by Lockheed Analytical Services. Sample information is provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0DM25• FIELD SPLIT RADIOCHEMISlRY WATER 
BODM27• FIELD SPLIT WATER 

SEE ATTACHMENT 4 

• - Indicates sample results which were 100% recalculated. 

Data validation was conducted to level Din accordance with the WHC statement of work 
(WHC 1994), validation procedures (WHC 1993). Attachments 1 through 5 provide the 
following information as indicated below: 

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2. Summary of Data Qualifications 
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

This section presents a summary of the data quality in terms of the referenced validation 
criteria. 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met. 

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were met for all sample results. 

Completeness. The data package was complete for all requested analyses. A total of two 
samples were validated in this data package with a total of fourteen determinations 
reported, all of which were deemed valid. This results in a completeness of 100 percent, 
which meets the 90% objective of the work plan. 

001 



TO: 

FR: 

RE: 

97113509 .1138 
ECORD COPY 

Heidi Gregerson, Golder Associates Inc. wJ::7 
GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
LK3604-LAS (943-1610.075 LK3604GEN.KR4) 

INTRODUCTION 

This memo presents the results of data validation on data package LK3604-LAS prepared 
by Lockheed Analytical Services. Sample information is provided in the following table. 

SAMPLE JD COMMENTS ANALYSIS MEDIA 

B0DM25 SPLIT GENERAL CHEMISTRY WATER 
B0DM27• SPLIT WATER 

SEE ATTACHMENT 4 

• - Indicates sample results which were 100% recalculated. 

Data validation was conducted to level Din accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide 
the following information as indicated below: 

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2. Summary of Data Qualifications 
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

DAT A QUALITY OBJECTIVES 

This section presents a summary of the data quality in terms of the referenced validation 
criteria. 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met. 

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were met for all sample results. 

001. 
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Data Package ID: LK3604-LAS Analysis: GENERAL CHEMISTRY 

-
Completeness. The data package was complete for all requested analyses. A total of two 
samples were validated in this data package with a total of fourteen determinations 
reported, twelve of which were deemed valid. This results in a completeness of 86%, 
which fails to meet the 90% objective of the work plan. 

MAJOR DEFICIENCIES 

The following major deficiencies were identified during data validation which required 
qualification of data. 

Holding Times 

• B0DM25 holding times were exceeded for nitrite and phosphate by greater than 
twice the limit. Attachments 2 and 5 provide a summary of the sample affected, 
data qualifications applied and supporting documentation. 

MINOR DEFICIENCIES 

The following minor deficiencies were identified during data validation which required 
qualification of data. 

Holding Times 

• B0DM25 holding times for nitrate and turbidity were exceeded. Attachments 2 and 
5 provide a summary of samples affected, data qualifications applied and 
supporting documentation. 

FIELD QC 

• B0DM25 and B0DM27 were identified as field splits. The RPDs will be evaluated in 
the final summary report. 

DAT A REPORTING 

• Results that were reported by the laboratory as less than the detection limit on the 
sample result form were qualified as undetected (U). 

REFERENCES 

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, 
Rev. 2, 1993. Westinghouse Hanford Company, Richland, Washington. 

WHC 1994, Environmental and Waste Characterization Analytical Data Validation, 
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, 
September 7, 1994; Westinghouse Hanford Company, Richland, Washington. 

002 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

003 
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Glossary of Inorganic Data Reporting Qualifiers. 

B - Indicates the constituent was analyzed fo r and detected. The concentration reported 
is less than the contract required detection limit (CRDL) but greater than the 
instrument detection limit (IDL). The associated data should be considered usable for 
decision making purposes. 

U - Indicates the constituent was analyzed for and not detected. The concentration 
reported is the sample detection limit corrected for aliquot size, dilution and percent 
solids (in the case of solid matrices) by the laboratory. The associated data should be 
considered usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality 
control deficiency identified during data validation the concentration may not 
accurately reflect the sample detection limit. The associated data have been qualified 
as estimated but should be considered usable for decision making purposes. 

BJ - Indicates the constituent was analyzed for and detected at a concentration less than 
the contract required detection limit (CRDL) but greater than the instrument detection 
limit (IDL). Due to a minor quality control deficiency identified during data validation 
the associated data have been qualified as estimated, but should be considered usable 
for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. Due to a minor quality 
control deficiency identified during data validation the associated data have been 
qualified as estimated, but should be considered usable for decision making purposes. 

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

R - Indicates the constituent was analyzed for and detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

004 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 

005 
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WHC-SD-EN-SPP-002, REV.2 

DATA QUALIFICATION SUMMMY - FORM B-7 

SDG: LK3604-LAS REVIEWER: DATE: PAGE..1..OF..1.. 
H. Gregerson 3-2-95 

COMMENTS: GENERAL CHEMISTRY 

COMPOUND/ANAL YTE QUALIFIER SAMPLES REASON 
AFFECTED 

NITRATE J B0DM25 HOLDING TIME 
TURBIDITY EXCEEDED 

NITRITE UR B0DM25 HOLDING TIME 
PHOSPHATE EXCEEDED BY MORE 

TI-IAN TWICE THE 
LIMIT 

006 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 

007 



0 
C) 

CX) 

Validated Data SLITITlary, Data Package: LK3604 -LAS 

Samp# B0DM25 B0DM27 
Date 1-6-95 1-11-95 

Location SPLIT 1 SPLIT 2 
Depth --- ---
Type \/ATER \/ATER 

ColTJllents SPLIT SPLIT 

Parameter Units Result Q Result Q 

TURBIDITY NTU 0.190 J 0_370 
CHLORIDE MG/L 5.200 11.000 
FLUORIDE MG/L 0.380 0.340 

NITRATE MG/L 3.600 J 3.400 
NITRITE MG/L 0_010 UR 0.010 u 

ORTHO-PHOSPHATE MG/L 0.100 UR 0.100 u 
SULFATE MG/L 25.000 25.000 

The decimal places shown do not reflect the precision reported by the laboratory 

Vlv~~e. c~ . 
tHLG --:s(3 /qS 
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LOCKHEED ANALYTICAL SERVICES 

COMMON I ONS AND ADDITIONAL ANALYTES 

Sample Re sults 

jClient Samp le ID : BODM25 JDate Collected : 06-JAN-95 

JMatrix: Water jDate Received : 10-JAN-95 

Constitu~nt Units Method Result Reporting ., Data :, .. , ··-·,._ Date ·: 
Det I Lirrii t Clual if ier(s) , Analyzed ·>. 

.. . . · . 

Turbid i ty NTU 180.1 0.19 N/A H 10·JAN·95 

Chloride mg/L 300.0 5.2 0. 02 11·JAN·95 

Fluoride mg/L 300.0 0.38 0.01 11·JAN·95 

Ni trate· N mg/L 300.0 3.6 0.02 H 11·JAN·95 

Nitr i te·N mg/L 300.0 < 0.01 0.01 H 11·JAN·95 

Ortho Phosphate mg/L 300.0 < 0.1 0. 1 H 11·JAN·95 

Sul fate mg/L 300.0 25. 0.1 11·JAN·95 

009 

LAS ':::·: .. :,· LAS .. ·: 
Batch I I? . S~rrple I ID 

17817 L3604·4 

17822 L3604·3 

17825 L3604·3 

17820 L3604· 3 

17823 L3604·3 

17826 L3604·3 

17824 L3604·3 

(,\(l(q 3):zjc,S 

--298 

:r 



97 !13509 .. 11 LI? 
LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sample ID: BODM27 !Date Collected: 11-JAN-95 

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

Constituent Units Method Result Reporting · · ·. Data Date LAS>> 
Detllimit Qual ifier(s) Analyzed Batch I ID . 

Turbidity NTU 180.1 0.37 N/A 13-JAN-95 17972 

Chloride mg/L 300.0 11. 0.02 13-JAN-95 17933 

Fluoride mg/L 300.0 0.34 0.01 13-JAN-95 17935 

Nitrate-N mg/L 300.0 3.4 0.02 13-JAN-95 17931 

Nitrite-N mg/L 300.0 < 0.01 0.01 13-JAN-95 17932 

Ortho Phosphate mg/L 300.0 < 0.1 0.1 13-JAN-95 17936 

Sul fate mg/L 300.0 25. 0. 1 13-JAN-95 17934 

010 

c:C. ·LAS /= 
Sall1)lel ID G 

L3628·4 

L3628·3 

L3628-3 

L3628-3 

L3628·3 

L3628·3 

L3628·3 



97~3509. I ILlB 

ATTACHMENT 4 

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION 

011 
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Lockheed Analytical Services Log-in No.: L3604/L3628 
Quotation No. : O400000-B 

SAF: 94-125 
Document File No.: 0110596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

CASE NARRATIVE 
INORGANIC NON-METALS ANALYSES 

WATER 

The routine calibration and quality control analyses performed for this batch include as 
appl icable: in it ial and continuing ca libration verification , initial and continuing calibration 
blanks, method blank(s), laboratory control sample(s) , matrix spike sample(s), and 
duplicate sample(s). 

Preparation and Analysis Requirements 

• Two water samples were rece ived for LK3604 and prepared as batches 11 0WH and 
113WH and ana lyzed for selected analytes as requested on the cha in of custody. 

Batch 110: 

Client ID LAL# Method 

BODM25 L3604-4 DUP,MS 180.1 Turbidity 

L3604-3 DUP,MS 300.0 Anions , 
300 .0 Fluoride, 
300.0 Phosphate 

Batch 113: 

Client ID LAL # Method 

BODM27 L3628-4 DUP,MS 180. 1 Turbidity 

L3628-3 DUP,MS 300.0 Anions, 
300.0 Fluoride , 
300.0 Phosphate 

Holding Time Requirements 

• Batch 11 0WH: The samples for Method 180 .1 Turbidity, and Method 300.0 Nitrate­
Nitrite-Nitrogen, Nitrite and Phosphate were received from the client out of holding 
time. Analyses proceeded at the direction of the client and the applicable samples are 
flagged with an "H". 

Batch 113WH: All samples w ere received w ithin the specified holding times. 

012 · AO' - - ,j 
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Lockheed Analytical Services 

Method Blanks 

Log-in No.: L3604/L3628 
Quotation No.: O400000-B 

SAF: 94-125 
Document File No.: 0110596/0113596 

WHC Document Control No .: 148 
SDG No.: LK3604 

• The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits . 

Internal Quality Control 

• All Internal Qual ity Control were w ithin acceptance limits. 

Kay Mccann January 25, 1995 

Prepared By Date 

013 ~00 6 



Westinghouse Hanford cHAIN oF cusroov,sAMPLE ANALvs1s ReauEsrL36o tj Paoa 1 of _, __ 
I Company 
I Data Turnaround 
; • Priorty 

Collactor 
-51~ ~~ 

Company Contact Tolophono No. 
@Normal R.E. Peterson (509) 372· 9638 

Project Doai{ination Sampling Location SAF No. 
1
100·KR·4 Groundwater Sarmli nq·Round 7 100 K B94 · 125 

i Ice Cheat No. Field Logbook No. Method of Shipment 

I 6-cuS-01/6 r,Fl,- IU:,O Federal Exoress 
Shipped To 011,ite Property No. Bill of lad ing/Air Bill No. 
Lockhe~ W9S"-O - Ito/- 9 d era L,ro,s q-,, 
Pouible Sample Haurd1/Re mar1t1 

Proaervat ive 
HN03 COOL 4C tool 4C HN03 COOL 4C COOL 4C HN03 

Type of ~ Container G G p G G p G -
No. of 

~ I Container(al 1 1 I 4 I I I 
Specie! Handling and/or Storage 

Volume f-J 
Maintain between 2 C a nd 4 c. IL 500ml 250ml. 1L IL 20ml IL ...0 

"1ETALS · IAN IONS · TURBID· ~ROSS C·l4 , ACT IVI • METALS· -TAL F, Cl, ITY ~LPHA, TRITIUM TY SCAN TAL ·=> S04, K;ROSS ·-1-4 SAMPLE ANA LYSIS '-.JNFIL · P04, S ETA FILTER · r..n 
µ - 234/ -,0. TERED N02, ED 

N03 ~35/238 

Sample No. Metrtx • Dato Sampled Time Sampled ;.;,;:,:•,.••·· ·'\J:!{}: ... •· '/?'::'::',}t .... ,. @(ttt??tJ?@}('':i''='='='"" - •........ , .. •:-:-:-.-::• ·-:-:-: ·'· :- c';,;:;;:; :cc •./;::< •·•·:•:•: :-;,;.;,; :,:;;::::,;::;:::,.;:;:_:,:. 

BOOH2 S- u 1 /1,/~ ~ / 10 tf A ?<- y:._ K f-.. 'f:. 

,1/,/~7 ,w f'.~ 1104 )( I 

B0DM2h \J 
' I 

CHAIN OF P()SSESSION : I Sign/Print Namoo SPECIAL INSTRUCTIONS Matrix " 

Relinquiahed By ,rj ~ ,,v-f'~ON tj~ /fate/Time l ,ved By6 c ,r t Oato/Timo Standalone Data Deliverable s = Soil 

O(J,1, . #"' I I h qr, '~ v 15- tv/.-ff,.,__ 
it,,60 SE " Sed iment 

, ( ~ ](
1 TJV/.:; •. ,L I '-I w 1-f f 5· Sa~le analysis for N02, N03, and P04 by EPA 300.0 and turbidity by so = Solid 

ihoceivod By EPA 180.1 are being requested for information only. The ERC SL = Sludge xr~ &fl~ Oate/TI~y~ / 
Dale/Time 

Contractor acknowledges that the 48· hour holding time will not be 
w = Weter 
0 = Oil 

~ ;A ,7..i,JL ./.J;_ /--</, fr, met. A = Air 

,'\elinqul•"'d By Date/Time Received By Date/Tim• OS " Orum Solid• 
The Activity Scan is for both sarrple nu!bers . DL = Orum Liquid, 

T = n uue 
WI = Wipe 

Relinquiahod By Date/Tim• Received By Oele(Time L • Liquid 

~ - V = Vegetation 

V'--. 5 -&z(' J ,,v / ;z. . {· j/ ~2 X = Other 
.... ...l..--- ....., 

- ' Rec e ived By Title 

,_,;~;~e I O ~)b 
LABOR.lffl!IRV 

~J;XJD ~~ -dl ( - 1 /., J. ·---SECllc,tj · 

FINAi. SAMPlE 
Oiapoul Method Oiapoaed By Date/Time 

DISPOSITION 

' p,-. ' f"A"'\ ,... ,,., 1 "lfl"l'll 



l 
' 
V 

Westinghouse Hanford 
Company CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 

Pago -~- ol -~-

Data Turnaround 

Collector 

Project Oe• ignation 
100·KR·4 Groundwater l in ·Round 7 
lea Chell No. 

Shippad To 
Lockheed 

E~-

Poulbl• Sample Haurdo/Remarb 

Special Handling and/or Storage 
Maintain between 2 C and 4 C. 

0 .- SAMPLE ANALYSIS 

C..,7 

Sample No. Matrix' Date Sampled 

B00H2 II 

BOOH2 II o I /11 /f';i' 

Company Contact 
R. E. Peterson 
Sampling Location 
100 K 
Fleld logbook No . 

f..-f (.,,, - t I S'-1 
Otloita Property No. 

l'reHrvatlw 
HN03 OOL 4C 

Type of 
Container G G p 

No. of 
Contalnerl•I l 

Volume 

Time Sampled 

G 

4 

1L 

G p 

1L 20mL 
C-14, CTIVI· 
TRIT IUH TY SCAN 

Telephone No. 
509 372-9638 

SAF No. 
894-125 
Method of Shipment 
Federal EK ress 
Bill of lading/Air Bill No. 

HN03 

G 

1L 
ETALS· 

TAL 

FILTER· 
ED 

a qo 4totro "!. ·r3 

CHAIN OF POSSESSIQN Sign/Print Name• SPECIAL INSTRUCTIONS 

1-R-o-li-n-qu....,i-,h-o_d_,B_y ___ -'--........ --c::-D-at-e-::/T:::-im-e---,--::-"?":r--:-::---:-'.'71°'"----::;,..,-_,...---:D:-a-to'""'./::::Ti:-me---1s t anda lone Data Del i verabl e 
17/{J 

/ - /1-ff Sarrple analysis for N02, N03, and P04 by EPA 300.0 and turbidity by 
~:::!:~;t:::.~~--~:....:..::..!....J.:...L-=-~::::-=::...:....:=---t,!~--f,l-~~~L-=-.JJ...:...:::~.,;._:_~D:-a-:-te...:/:;Ti:--'.,me~::.;:.~EPA 180.1 are being requested for information only. The ERC 

Contractor acknowledges that the 48-hour holding time will not be 
met. 

LQ{,(..~~~~JUA~.l....._,~~LL-1-::---,---:-::c--------::---=--~ 
Received By Dato/Time 

The Activity Scan is for both Sllfll)le nurbers. 

Rollnqul1hod lly Dato/Time Received By Date/Time 

LABORATORY 
Received By 

SECTION 

Title Data/Time 

l -13 '15 

Matrix' 

S = Soil 
SE "' Sediment 
SO ,. Solid 
SL = Sludge 
W = Water 
0 Oil 
A = Air 
OS Drum Solidi 
DL Drum liquid, 
T = Tiuuo 
WI • Wipe 
l • liquid 
V a Vagohtlon 
X • Other 

A FINAi. SAMP(E 
Diopoul Method 

DISPOSITION N .. 
DiopoHd By 

- -- - -- ---- - - ------------------------~ .._,... r ..., ... ,.. n ., , .., , ~ ., ' 0 "l 
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ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 

016 



WHC-SD-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

-

VALIDATION A B C 
LEVE L: 

PROJECT: inn (l~ L{ rz0J. r DATA PACKAGE: 

VALIDATOR: H- ~i2Eb({260(\l LAB: Lod:.~e.cA 
CASE: SDG: 

ANALYSES PERFORMED 
.kAnions/lC 0 T0C 0 T0X D TPH-418.1 

D Ammonia 0 BOO/COO 0 Chloride 0 Chromium-VI 

D Sulfate 0 TOS 0 TKN D Phosphate 

D D D D 

SAMPLES/MATRIX l2iO"D\J\2S \.7JDDl--\'2.t 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrat i ve present? 
Comments: 

0 E 

L~l.oOL{ - L14-S 
DATE: 3/z,,/95 

Oil and Grease Alkalinity 

D pH 0 NO,IN0, 

,fTu( b,c\ i+y D 

D D 

I 1.~0cJ-<r 

.... (ff: ) No 

·® No 

N/A 
N/A 

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

2. HOLDING TIMES \ . 
Are sample holding times acceptable? • •••• ... • ... . Yes @ N/A ·')!~ ", 
Comments: 11/1..f:.-7 · -------------------------.,....---
...____,,,,_.::;....:.;_~,.;......c.----'-'=-.:..:..;.-3-----1....1..L!...U.,;~__:~,1____)::....Ll..,~~~;z...+..J._1,.-..!.4-,-..l.~~..,___J, V-r ki , d ;-~ 

017 
A-23 
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WHC-SO-EN-SPP-O02, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
Was initial calibration performed for all applicable analyses? 
Are initial calibration results acceptable? .•...••••. 

No N/A 
No N/A 
No N/A 
No N/A 

---..-.--.... 
Was a calibration check performed for all applicable analyses? 
Are calibration check results acceptable? .•••..••••. 
Comments: ____________________________ _ 

4. BLANKS 
Were laboratory blanks analyzed? -08 No N/A 
Are laboratory blank results accep~a~l:?· •.• : : : : : •. ~ No N/A 

Were field/trip blanks analyzed? • • . . . . ••.•.•. Yes @ N/A 
Are field/trip blank results acceptable? ...••..• Yes No <J!E'"1 
Comments: -----------------------------

5. ACCURACY 
Were spike samples analyzed at the required frequency? 
Are spike recoveries acceptable? .......... . 
Were LCS analyses performed at the required frequency? 
Are LCS recoveries acceptable? 
Comments: 

>c:=-:-... 
No N/A 
No N/A 
No N/A 
No N/A 

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

6. PRECISION 
Were laboratory duplicate samples analyzed 

at the required frequency? .••.. 
Are laboratory duplicate sample RPO values acceptable? 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 

-~ No N/A 
. (!Ji) NO N / A 

. Yes- Now/A _ 
-- I 

. Yes No N/A • 

018 
A-24 
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WHC-SD- EN -SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

Comments: _________________________ _ 

\t WJ2\Ji25 oad 0012B77 O<e \::::o::\½ ~\A:s ) \r\00Je,0e c1 

~IC O::f-:0G\ otecl ,~ar:v;¢g s c,c e_ ao+ ·,~ ·¼\s Eo.0e\& 
qroVR 1 '::Y\1\Q,, (:.S?Q s L,\) ',\\ \;::>e Q-Ja\ vcd- e.,d ·1. 0 s1<½c 

7. ANALYTE QUANTITA~ON 
Was analyte quantitation performed properly? ••••.•.. ~ No N/A 
Comments: _________________________ _ 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are results supported in the raw data? 
Are results calculated properly? .• •• 
Do results meet the CRDLs? ........ . 
Comments: 

No N/A 
No N/A 
No N/A 
No N/A 

--------------------------D: ¢ i ~,t~ 
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SDG: U(3lc~ - CA-S 
COMMENTS: 

FIELD SAMPLE ANALYSIS 
IO TYPE 

!2,0,-pµ-z,5 f~ \C OS 
·~ !·t,l" bi c) ; -h1 

(ZJ)v H-Z7 An l o 0 <'.:) 

t ~d?ld i·+v 

HOLDING TIME SUMMARY 

VALIDATOR: 1-tl:lr>\ (bi2(?fJE"(2S()t--J 

DATE DATE DATE 
SAMPLED PREPARED ANALYZED 
1/(si ;c.,5 , I u /Ci5 i /11 /c, s 
1 \ /10 /~'? i/1 c / °i 5 

i/1 1 /C\S l /(1:J (C,S I / t3 / 0i':5 

~ l / c_-zj C., c:.3 1/13/qs 

I DATE :3)zJ,i5 PAGE_LOF_l_ 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS QUALIFIER 
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!. HAR 1995 ~ 
MEMORANDUM ~ ~ ; 

-
TO: 100 KR 4 Round 7 Groundwater Project QA Recor 

FR: Heidi Gregerson, Golder Associates Inc. -~ 

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE 
LK3604-LAS (943-1610.075 3604INO.KR4) 

INTRODUCTION 

arch 7, 1995 

This me o presents the results of data validation on data package LK3604-LAS prepared 
by Loe eed Analytical Services. Sample information is provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0DM25 SPLIT INORGA.?,rrcs WATER 
B0DM26 SPLIT WATER 
B0DM27• SPLIT SEE ATTACHMENT 4 WATER 
B0DM28 SPLIT WATER 

• - Indicates sample results which were 100% recalculated. 

Data validation was conducted to level D in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide 
the following information as indicated below: 

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2. Summary of Data Qualifications 
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

This section presents a summary of the data quality in terms of the referenced validation 
criteria. 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met with the exception of deficiencies identified 
below. 

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were met for all sample results. 

Completeness. The data package was complete for all requested analyses. Four samples 
were validated in this data package with a total of 88 determinations reported, all of 
which were deemed valid. This results in a completeness of 100%, which meets the 90% 
objective of the work plan. 001 
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Data Package ID: LK3604-LAS Analysis: INORGANICS 

MAJOR DEFICIENCIES 

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

MINOR DEFICIENCIES 

The following minor deficiencies were identified during data validation which required 
qualification of data. 

Laboratory Blanks 

• Iron was detected in the initial calibration blank at a positive concentration. 
Attachments 2 and 5 provide a summary of the samples affected, data qualification 
applied and supporti..,g documentation. 

• Zinc was detected in the preparation blank at a positive concentration. 
Attachments 2 and 5 provide a summary of the samples affected, data qualifications 
applied and supporting documentation. 

• Chromium, manganese, and vanadium were detected in the continuing calibration 
blanks at positive concentrations. Attachment 2 and 5 provide a summary of the 
samples affected, data qualifications applied and supporting documentation. 

Analytical Spike Recovery 

• For sample BODM28 the analytical spike recovery was outside control limits for 
selenium. Attachments 2 and 5 provide a summary of samples affected, data 
qualifications applied and supporting documentation. 

FIELD QC 

• Samples BODM25, BODM1.6, BODM27, and BODM28 were identified as field splits. 
The associated samples are in another delivery group and the RPD values will be 
evaluated in the final summary report. 

REFERENCES 

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, 
Rev. 2, 1993. Westinghouse Hanford Company, Richland, Washington. 

WHC 1994, Environmental and Waste Characterization Analytical Data Validation, 
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, 
September 7, 1994; Westinghouse Hanford Company, Richland, Washington. 

j✓,;K(i- l_1 
. I '1' ~ / /J _ 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

003 



Glossary of Inorganic Data Reporting Qualifiers. 

B - Indicates the constituent was analyzed for and detected. The concentration reported 
is less than the contract required detection limit (CRDL) but greater than the 
instrument detection limit (IDL). The associated data should be considered usable for 
decision making purposes. 

U - Indicates the constituent was analyzed for and not detected. The concentration 
reported is the sample detection limit corrected for aliquot size, dilution and percent 
solids (in the case of solid matrices) by the laboratory. The associated data should be 
considered usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality 
control deficiency identified during data validation the concentration may not 
accurately reflect the sample detection limit. The associated data have been qualified 
as estimated but should be considered usable for decision making purposes. 

BJ - Indicates the constituent was analyzed for and detected at a concentration less than 
the contract required detection limit (CRDL) but greater than the instrument detection 
limit (IDL). Due to a minor quality control deficiency identified during data validation 
the associated data have been qualified as estimated, but should be considered usable 
for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. Due to a minor quality 
control deficiency identified during data validation the associated data have been 
qualified as estimated, but should be considered usable for decision making purposes. 

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

R - Indicates the constituent was analyzed for and detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

004 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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DATA QUALIFICATIO N SUMMARY - FORM B-7 

SDG: REVIEWER: DATE: - PAGE.1...OF_l 
LK3604-LAS H. Gregerson 3-7-95 

COMMENTS: INORGANICS 

COMPOUND/ANAL YTE QUALIFIER SAMPLES REASON 
AFFECTED -

IRON u B0DM26 DETECTED IN INITIAL 
B0DM28 CALIBRATION BLANK AT 

POSITIVE CONCENTRATION 

ZINC u B0DM25 DETECTED IN PREPARATION 
B0DM27 BLANK AT POSITIVE 

CONCTh-rRATION 

CHROMIUM u B0DM25 DETECTED IN CONTINUING 
B0DM27 CALIBRATION BLANK AT 
B0DM28 POSITIVE CONCENTRATION 

MANGANESE u B0DM25 DETECTED IN CONTINUING 
B0DM26 CALIBRATION BLANK AT 
B0DM27 POSITIVE CONCENTRATION 

SELENIUM lJJ B0DM28 ANALYTICAL SPIKE RECOVERY 
WAS OL'TSIDE CONTROL LIMITS 

VANADIUM u B0DM25 DETECTED IN CONTINUI G 
B0DM26 CALIBRATION BLANK AT 
B0DM27 POSITIVE CONCENTRATION 

006 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 
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C> 
C> 
CD 

Validated Data Sunmary, Data Package: LK3604 -LAS 

Samp# BODM25 BOOM26 
Date 1-6-95 1-6-95 

Location SPLIT 1 SPLIT 1 
Depth --- ---
Type IIATER I/ATER 

Corrrnents SPLIT SPLIT 

Parameter Units Result Q Result Q 

ALUMINUM UG/L 61 .400 B 26.000 u 
ANTIMONY UG/L 45.000 u 45.000 u 

ARSENIC UG/L 2.100 B 2.500 B 
BARIUM UG/L 14.100 B 13.900 B 

BERYLLIUM UG/L 1.000 u 1 .000 u 
CADMIUM UG/L 3.000 u 3.000 u 
CALCIUM UG/L 32400.000 33900.000 

CHROMIUM UG/L 4.200 u 3.000 u 
COBALT UG/L 7. 000 u 7.000 u 
COPPER UG/L 3.000 u 3.000 u 

IRON UG/L 76.200 B 9.300 u 
LEAD UG/L 2.000 u 2.000 u 

MAGNESIUM UG/L 9040.000 9320.000 
MANGANESE UG/L 1.500 u 1.000 u 

NICKEL UG/L 12.000 u 12.000 u 
POTASSIUM UG/L 4850.000 B 4990.000 B 

SE LEN !UM UG/L 2.000 u 2.000 u 
SILVER UG/L 4.000 u 4.000 u 
SODIUM UG/L 13800.000 14200.000 

THALLIUM UG/L 3.000 u 3.000 u 
VANADIUM UG/L 12.600 u 13.200 u 

ZINC UG/L 11. 900 u 2.000 u 

The decimal places shown do not reflect the precision reported by the laboratory 

i.)ev1 h e__d 
t-W0 ·3/7/1~ 

BODM27 BODM28 
1-11-95 1-11-95 

SPLIT 2 SPLIT 2 
-- - ---

IIATER IIATER 
SPLIT SPLIT 

Result Q Result Q 

26.000 u 26.000 u 
50. 100 B 45.000 u 
11.900 12.500 
21.800 B 21.200 B 

1.000 u 1 .000 u 
3.000 u 3.000 u 

30100 . 000 30600.000 
5.000 u 4.400 u -
7.000 u 7.000 u -
3.000 u 3.000 u 

90.400 B 6.600 u 
2.000 u 2.000 u 

8310.000 8320.000 
2.700 u 1.000 u 

12.000 u 12.000 u 
4840.000 B 4700.000 B 

2.000 u 2.000 UJ 
4.000 u 4.000 u 

29000.000 28600.000 
3.000 u 3.000 u 

24.400 u 24.000 B 
6.500 u 2.000 u 



Lab Name: L.A . S . 

07 ii ·zr:09 11 r6 / i .aJ ,. b 
CLP 

1 
INORGANIC ANALYSES DATA SHEET 

-
Contract: BECHTEL HA ----------

CLIENT ID NO. 

BODM25 

Lab Code: LOCK Ca se No.: ll0WHT 

Matrix (soil /water ): WATER 

Le v el (low/ med): 

%- Sol i ds : 

LOW 

SAS No.: SDG No .: L3604W 

Lab Sample ID : L360 4 - 2 

Date Receiv ed: 01 / 10 / 95 

0 

Concentration 

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- 4 8-4 
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- 2 3-5 
744 0- 2 8-0 
744 0- 62 - 2 
7440-66- 6 

Color Before : COLORLESS 

Color After : COLORLESS 

Comments: 

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

Anal y te Concentration C 

Aluminum 61 . 4 B 
Antimony- 45 . 0 u 
Arsenic - 2 . 1 B 
Barium - 14.1 B 
Bery llI'um 1 . 0 u 
Cadmium 3.0 u 
Calcium- 32400 
Chromium 4 . 2 
Cobalt 7 . 0 u 
Copper= 3 . 0 u 
Iron 76.2 B 
Lead 2.0 u 
Magnesium 9040 
Manganese 1. 5 
Nickel 12.0 
Potasslum 4850 
Selenium 2.0 
Silver 4. 0 
Sodium-- 13800 
Thallium 3 . 0 
Vanadium- 12 . 6 
Zinc 11. 9 

Clari t y Before : CLEAR 

Clarity After : CLEAR 

FORM I - IN 

Q 

N ---

UG/ L -

M 
Q 

p 
-p 
-

F -p 
-p -p -p ;. 

p- u 
p -p -p -F -p 
p- u 
p . / 
p- . ,,, . 3/u/0~ 
F- \).~ ,+i-G 
p -p -
F 
p- L,l 
p- iA 

Texture: 

Artifacts : 

009 
Hff7 3/1'~5 

--J-1-
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CLP 

1 CLIENT ID NO . 
INORGANIC ANALYS ES DATA SHEET 

BODM26 
Lab Name : L.A .S . Contract : BECHTEL HA ----- -----
Lab Cod e: LOCK Case No .: ll 0WHD 

Matrix (soil / water) : WATER 

Lev el (low/ med): 

% Solids : 

LOW 

0 

SAS No . : SDG No . : L3 604F 

Lab Sample ID : L3604-10 

Date Receiv ed : 01 / 10 / 95 

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

CAS No . Analy te Concentration C Q M 
Q 

7429-90-5 Aluminum 26.0 u p 
7440-36-0 Antimony - 45.0 u p -
7440-38-2 Arsenic - 2.5 B F -
7440-39-3 Barium - 13 . 9 B p -
7440-41-7 Beryllium 1.0 u p --7440-43-9 Cadmium 3.0 u p 
7440-70-2 Calcium- 33900 p -
7440-47-3 Chromium 3.0 u p -

- -7440-48-4 Cobalt 7.0 u p 
Copper= 3 . 0 u p -7440-50-8 

7439-89-6 Iron 9.3 ,z p --7439-92-1 Lead 2.0 u F -7439-95-4 9320 p Magnesium 
7439 - 96-5 Manganese 1.0 ~ p --7440-02-0 Nickel 12.0 u p 
7440-09-7 Potassium 4990 B p --7782-49-2 Selenium 2.0 u F 

Silver - p -7440-22-4 4.0 u 
7440-23-5 Sodium-- 14200 p -- -7440-28-0 Thallium 3.0 u F 
7440-62-2 Vanadium- 13.2 ,$ p -
7440-66-6 Zinc - 2 .0 u p --

- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts : 

Comments: 

FORM I - IN 

0 10 
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CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

- BODM27 
Lab Name : L . A.S . - ------- - - Contra ct : BECHTEL HA 

Lab Code : LOCK Case No . : l l0WHT 

Matrix (s oil / water): WATER 

Level (low/ med) 

% Solids: 

LOW 

SAS No.: SDG No.: L3604W 

Lab Sample ID : L3628-2 

Date Received: 01/13/95 

0 

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 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments : 

Analyte Concentration C 

Aluminum 26.0 u 
Antimony- 50.1 B 
Arsenic - 11. 9 
Barium 21. 8 B 
Berylllum 1.0 u 
Cadmium 3.0 u 
Calcium- 30100 
Chromium 5.0 :Z 
Cobalt - 7.0 u 
Copper= 3.0 u 
Iron 90 . 4 B 
Lead 2.0 u 

8310 Magnesium 
Manganese 2 . 7 JJ 
Nickel 12.0 u 
Potassium 4840 B 
Selenium 2.0 l)1 
Silver - 4.0 u 
Sodium-- 2 9000 
Thallium 3 . 0 u 
Vanadium- 24.4 ~ 
Zinc - 6 . 5 ;6 

-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 
Q 

p --
-p -F -p 
-p 
-p 
-p 

p - (.,,\ -p -p -p -F -p -p u -p -p -N F --- -p -p 
-

F -p -p 
-

-
-
-
Texture: 

Artifacts: 

011 



97i3509 .. 1169 
CLP 

1 CLIENT ID NO. 
INORGANI C ANALYSES DATA SHEET 

- BODM28 
Lab Na me : L.A. S . Cont ract : BECHTEL HA ----------
Lab Code : LOCK Case No .: l l0WHD SAS No.: SDG No . : L3604F 

Lab Sample ID : L3628-10 

Date Receiv ed: 01 / 13/95 

Matrix (soil / water ) WATER 

Level (low / med): LOW 

%- Solids : 0 

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

CAS No. Analyte Concentration C Q M 
~ -7429-90-5 Aluminum 26 . 0 TI p 

7440-36-0 Antimony- 45.0 u p -
7440-38- 2 Arsenic - 12.5 F 

-
7440-39-3 Barium 21.2 B p -
7440-41-7 Beryllium 1 .0 u p --7440-43-9 Cadmium 3 . 0 u p 
7440-70-2 Calcium- 30600 p -
7440-47-3 Chromium 4.4 I~ p -
7440-48-4 Cobalt - 7.0 u p -

Copper= 3.0 u p -7440-50-8 
7439-89-6 Iron 6.6 .z p -
7439-92-1 Lead 2.0 u F -

0\ 
-8320 p 7439-95-4 Magnesium 

u -7439-96-5 Manganese 1 . 0 p -7440-02-0 Nickel 12.0 u p 
7440-09-7 Potassium 4700 B p -
7782-49-2 Selenium 2 . 0 ~ w F -

Silver 4.0 -- p -7440-22-4 
7440-23-5 Sodium-- 28600 p -

Thallium 3.0 TI F 
-7440-28-0 

7440-62 - 2 Vanadium- 24.0 B p -
7440-66-6 Zinc - 2 . 0 u p --

- -
- -
- -

Color Before : Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 

012 
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ATTACHMENT 4 

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION 

013 
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Lockheed Analytical Services Log-in No.: L3604/L3628 
Quotation No.: O400000-B 

SAF: 94-125 
Document File No.: 0110596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

WATER 

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), and duplicate sample(s). 

Preparation and Analysis Requirements 

• Two water samples were received in good condition on January 10, 13, 1995 and 
logged in as L3604. 

• The samples were prepared as LAS Batch 11 0WHT and analyzed for selected analytes 
as requested on the chain of custody. Sample BODM25 (L3604-2) was used for 
matrix spike and duplicate, post-digestion spike 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. 

Method Blanks 

• The level of analytes in the method blanks were less than the reporting detection 
limits. 

Internal Quality Control 

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

• The matrix spike recovered outside the control limits for selenium. However, the 
acceptable recovery for the water LCS (prep blank spiked) for selenium indicated that 
the analytical system was operating correctly and that the out-of-control recovery may 
be attributed to matrix interferences. 

Hongsheng LI 2/6/95 

Prepared By Date 

014 .-e-frr 
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Lockheed Analytical Services Log-in No.: L3604/L3628 
Quotation No.: 0 400000-8 

SAF: 94-125 
Document File No.: 0110596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

FILTERED WATER 

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), and duplicate sample(s). 

Preparation and Analysis Requirements 

• Two water samples were received in good condition on January 10, 13, 1995 and 
logged in as L3604. 

• The samples were prepared as LAS Batch 11 0WHD and analyzed for selected analytes 
as requested on the chain of custody. Sample BODM26 (L3604-10) was used for 
matrix spike and duplicate, post-digestion spike 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 t imes. 

Method Blanks 

• The level of analytes in the method blanks were less than the reporting detection 
limits. 

Internal Quality Control 

All internal quality control were within acceptance limits. 

Hongsheng LI 2/6/95 

Prepared By Date 
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Westinghouse Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 
Page _, __ of 1 

Company Data Tumaround 

Collector Company Contact Telephone No. 
• Priorly 

/-<.ol,,,e R.E . Peterson (509) 372· 9638 --- @Normal 

Project Onignation Sampling Location SAF No. I ~:...2~ 100· KR · 4 Groundwater Saimlinq•Round 7 100 K 894· 125 
lea Chait No. 

Etf-:J.n 
ft.Id Logbook No. 

F-rL.- - , , s'I 
Method of Shipment J 
Federal Ex0ress 

Shipped To Oll1ite Property No. Bill of Lading/Air Bill No. - ...._ 
Lockheed WCJ5·· 0 - lfa 1-<lCo a qo 4fDtfD 1. ,Ji 
Ponible Sample Hazanh/Remarb 

Pre• -rvatlve 
HN03 lcOOL 4C COOL 4C HN03 lcooL 4C lcooL 4C HN03 

Type of 
Container G G p G G p G 

No. of 

' Contalnarl•I 1 1 1 4 1 1 1 
Special Handling and/or Storage Volume 

Ma int a i n between 2 C and 4 c. 1L 500ml. 250ml. 1L 1L 20mL 1L 
METALS · iAN IONS· ~URBIO · (.ROSS C-14, ACTIVI · ,-4ETALS· 
TAL F, Cl, ITY ~LPHA , TRITIUM TY SCAN TAL 

S04, GROSS 
SAMPLE ANALYSIS UNFIL · IP04, BETA FI LT ER· 

TEREO ~02 , U· 234 / ED 

--
N03 235 /238 

Sample No. Matrix' Dato Sampled Time Sampled 

~~ -BOOH27 \I or/11 /fr' / 6 {)] 

BOOH2«;{ \I 0 / / II / f';f' / c;cJ"!, _y· 

' 

CHAIN OF POSSE~~ .. ~~ : I Sign/Print Namn SPECIAL INSTRUCTIONS Matrix • 

Rolinquiohod By Data/nme r-t~ G"-iC. Oate/TI/f/{j 
Standalone Data De l iverabl e s = Soil 

,k . ...,J-(..~ SE = Sediment 

~ -£& //j/' ~", - / :/lcJ 'l, fl 1,v//-4.., 1-/1--f f Sarrpl e analys is f o r N02, N03, and P04 by EPA 300. 0 and turbi di t y by so • Solid 

J . ~ Data/Trmo S / Received By EPA 180.1 are be i ng r equested for infonnation only. The ERC SL ,. Sludge 
.. Re d (!f/l e Date/Tirna w • Water 

,l ~/ - '/lir,J/-1.k., 
o ~I Contractor acknowledges tha t the 48· hour holding time will not be 0 • Oil 

1-JZ~f'r met . A ,. Air 

i'RaNnqulohed By Date/Tim• Received By Date/Time OS = Orum Solids 

I 
The Ac ti v i ty Scan is f or bo t h Slllll>le nud>ers . DL = Orum Liquid , 

T = Tl11uo 
WI = Wipe 

Relinqui1hed By Date/Time Rece ived By Oete/Tima l • Liquid 
V = Vegetation 

) ~,( ,../ /II/ // AA;/ .#:" 3 X = Other 

.... LABORATORY ,' 
Received By 

~ A ·OJL 
Title Date/Time 

- SECTION ~ .. _1 l <- ~~J;,~ / -13 'J s I o·t,s-v 

~ 
FINAl, SAMPl-E 

Diopoul Method Dlopo• -d By Oatl/Tima 

OISPOSITIC>N : N 
-b. . - - - - - -- - - - - - - - - - - - -·-- --



Westinghouse Hanford cHAIN oF cusrooY,sAMPLE ANALYs1s REouEsrL36o tj Paoo 1 of __ 1 _ _ 

Company Data Turnaround 

Collec tor Company Contac t Tolophono No. 
0 Priorty 

'SIN.~ ..:i R.E. Peterson (509) 372·9638 
@Normal 

Project Duignation Sampling location SAF No. 
100·KR-4 Groundwater Sanril i nq • Round 7 100 K B94 - 125 
lea Chui No. Field logbook No. Mothod of Shipment 

6-cuS-01/6 r, fl.,- If bC Federal Exoress 
Shipped To Ollsito Property No. Bill of lading/Air Bill No. 
Lockheed W9S"--O - Ito/- 9 -;a qo Lffo, sq-, 1 
Pouiblo Sample Haurda/Romar1ta Preservat ive 

HN03 COOL 4C ,.OOL 4C HN03 COOL 4C COOL 4C HN03 
Typo of 

Container G G p G G p G 
No. of 

I Containorl•I 1 1 1 4 1 1 1 
Special Handling and/or Storage Volume 

Maintain between 2 C and 4 c. 1L 500ml. 250ml 1l 1L 20ml 1L 
METALS· ~NI0NS· TURBID· GROSS C-14, ACTIVI· METALS · -TAL F, Cl, ITY ALPHA, TRITIUM TY SCAN TAL 

S04, GROSS 
SAMPLE AN ALYSIS UNFI L· P04, BETA FI LTER · 

TERED N02, IJ·23!t ED 
~03 ~35/238 

Samplo No. Mat rix" Dato Samplod Time Samplod - g ltf I@f itf/1/J ~ 
BOOH2) ,/1,/4" 110~ A ?<- y:_ K '/<- ')(. 

\J 

,lh/~'J ,w ,..,~ 1104 )( ' 
BOOH2b \,I 

' ' 

-

CHAIN OF PO~SE~SION, I Sign/Print N amu SPECIAL INSTRUCTIONS Matrix" 

Rolinquiahad By ,rj t;,,~ ~at• /Tlmo 
l .ve~ c ,r t 

Dato/Tim• Standalone Data Del i verable s a Soil 

oa_c;,.. ,;;,, I b ~ [, 1 1/60 SE • Sodimont 

, f ~ f I . Ii./ ()r.) '/. ;.i 6 tv,/./1,,,,. 1-f f , Sarrple analysis for N02, N03, and P04 by EPA 300.0 and turbidity by so "' Solid 

~oc• lved By EPA 180.1 are being requested for information only. The ERC SL a Sludgo 

~•~ cfl~ Dato/T~I(~ J 
Date/limo 

Contractor acknowledges that the 48- hour holding time will not be 
w "' Water 
0 = Oil ' r:;I!~ ,"1.1.1L ./J.;_ / '"'?, fc;- met. A = Air 

J ,4lolinqui1hld By Dato/Time Received By Dato/Time 
OS = Drum Solida 

The Activity Scan is for both saq:,le nuibers. DL • Drum Liquida 
I T c: Ti11ue 

WI a Wipe 

Rolinquiahod By Dato/Tim• Received By Deto/Time L • Liquid 

~ - V ., Vegetation 

.... ~ v, 5& ,,.l 1,U f/1. .{• -f-1 3 X • Other 

-
Received By ~ _;l{) 

0 

Title ,_,~:;~" I O!JlJ LABOR.A't'eRV ~. _.,.L_ C - l , ... J. ·--SECll~ --

FINAl, SAMPl~ 
Olapoul Method Oi1poaod By Dato/Tim• 

OISPOSITIO~ 
- - -· - - - - .. ---------------
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WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION A B - C 0 E 
LEVEL: 

PROJECT: IQC) t\2.i.J end7 d~2-0 DATA PACKAGE: (_J(3lo0Ll-Gf-\S, 
VALIDATOR:\-\. t-R-6:7E"esou LAB: Let~< J.. 
CASE: SDG: 

ANALYSES PERFORMED 
'Jef CLP/ICP Ai CLP/GFAA • CLP/Ho • CLP/Cyanide 

' 
0 SW-846/ICP 0 SW-846/GFAA • SW-846/Ho • SW-846 

Cyanide 

SAMPLES/MATRIX 9,i\Olv\Z ·1 (2i')f)\.,\'7Q 

P-n ("') K 2-'::7 ~onµ:z< /") 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative present? 
Comments: 

DATE: 3/z /qs 

• 
• 

• 
• 

/ i dQ .\-f' , 

. . (£;) No 
@ No 

N/A 
N/A 

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

2. HOLDING TIMES 
Are sample holding times acceptable? ••••••••.••. @ No N/A 
Comments: --------------------------

A-19 

019 
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WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS_ 
1 

Were initial calibrations performed on all instruments? . 
Are initial calibrations acceptable? ••••••••• 
Are ICP interference checks acceptable? • •••••••• 
Were ICV and CCV checks performed on all instruments? • 
Are ICV and CCV checks acceptable? .••••..••• 

-~'--

No N/A 
No N/A 
No N/A 
No N/A 
No N/A 

Comments: __________________________ _ 

4. BLANKS 

Were ICB and CCB checks performed for all applicable analyses?@ No \. N/A 
Are ICB and CCB ,results acceptable? •••••••.•..•.. Yes ~ N/A 
Were preparation blanks analyzed? . • • • . • • • . . •.. @ No N/A 

r.J;:)2· 
Are preparation blank results acceptable? . . Yes ~ N/A 
Were field/trip blanks analyzed? • • • • . . •• ••. Yes ® ~ 
Are field/trip blank results acceptable? . • . • . Yes No ~ 
Comments: 1.1& 

\. £e. ~c,t-2 r:lo.\:ec±<d. ·i<") \\ ,\\0. \( f:i O\'.lcA (' cj \-An .~ we,( e ddrtM 
\ n ::,1,, Q er e-. ' /\-;tu \ C, h-:J, ,~{A m?I p,', \\ "ii' a q \ I ~ i ' h ( J' f::t' e sy he,~ cl I) 

2 . L.-_O .,,&~S 0-Lt:s'.:C~:CJ IC'\ \~\\(} _ '(C<'.'Q- ~00\c..,, W:f-C~,,c±c 
•::::arr-0, ps r ,.,'e< e n,1,rn hf"e_& . see -~ooc-t"~---e1 dor i p'.).1,R v1+o ·b on . 
5. ACCURACY 

1 
\ \ ,j 

Were spike samples analyzed? •••.•.•.•.. 
Are spike sample recoveries acceptable? ...••• 
Were laboratory control samples (LCS) analyzed? • 
Are LCS recoveries acceptable? ••••••. 
Comments: 

... @ No 1,N/A 
. Yes ~ N/A 
@No N/A 
@No N/A 

---------------------------
, .. Se % ,er n,)(' < \ t ·, 0cs ou.,-bvic QJ'>c:A--co \ 

\ \ . I / \ . I 

"-V\J\J.l.... -'.:-Di mq\j , c e: 0 1 t , w:=, L- \ ~ L _a a@ 

(¢OS 7 i2/;;D7c, ~-0 DO q.>v,Oi\ \-b (•o±,uQ 

A-20 

020 
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WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? ••.••..••• 
Are laboratory duplicate samples RPO values acceptable? • 
Were ICP serial dilution samples analyzed? •.• 
Are ICP serial dilution %D values acceptable? •. 
Are field duplicate RPD values acceptable? 
Are field split RPD values acceptable? ••• 

7. FURNACE AA QUALITY CONTROL 

No N/A 
No N/A 
No N/A 
No 

• • Yes No 
• . Yes No 

I 

Were duplicate injections performed as required? 
Are duplicate injection %RSD values acceptable? 
Were analytical spikes performed as required? • 
Are analytical spike recoveries acceptable? 
Was MSA performed as required? ....• 
Are MSA results acceptable? • 

. ~ No N/A 

.~No N/A 
• -~· No \·, N/A 
. . Yes Uc, N/A 

.. : : ~:: :: ~ 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are all results supported in the raw data? 
Are results calculated properly? 
Do results meet the CRDls? . . . . . . . . . . . 
Comments: 

No N/A 
No N/A 
No N/A 
No N/A 

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

i~ 

021 
A-21 



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

co 
I ,_. 

0 
N 
N 

HOLDING TIME SUMMARY 

SDG: L,\C:...~OLi ·- lf'.4 ~ VAL I DA TOR: ~+C l O \ f1-1Q.@.".1 ~ ~')f)W 
COMMENTS: 

FIELD SAMPLE ANALYSIS DATE DATE DATE 
IO TYPE SAMPLED PREPARED ANALYZED 

&)OKZ~ I tr Md-c\l S 1 / ~ /c}s 2/? ~5 (, .• I 

-g,oOM Zlo l ~ r w t0i I s \/t.!• Jq6 
I 

UD 1vrz·7 lt fl ~le-hi.Is \/ lt /0,r? 

fSoOtJlZ<? l Q.P ~\s. tci \~ i /r I /0t5 'V 
bOOMZS t~A A~~/ i/u /Ci S \ )z...7>/CfS 
~oo~-tz_(o Vu/{,,,~ 1/20/qs 
&)Dtv\Z-7 ,;1,/Ci S 
&)0 tvlz_~ I i /11 /Ci~ \l; 

€:DOM~S eJ-f)A Pb \ I lJ, /l 5 
(sD O \J\ Z Co \/u jtJi 5 
8)0MZ7 / /" -i f I ,.,f:? 

60 0 MZ3 \/ 1/11/qG 
GoO~Z-5 (1.mft D(. lj(l /°tC:J 
W()~'l lo l/u/C10 
f:oO\;V2'7 \/t I/ 0,0 
8)0f---1ZS: ,1 1/r I /Cj '..,;:; ,v 

DATE:3/0 /4"!-

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

·27 
) _7 
Z~--Z-
z-z... 
\'7 
J'-1 
q 
q 
i4 
(0 
0 
C, 
Iv/ 
I '-I 
CJ 
9 

PAGE_l__OF Z. 

QUALIFIER 

norul 

' 

,lf 

~ 
'-.i'7 
C:::> 
"'.JO 

:::e: • 

~ -
I -Vl ._..J 
? ,..o 
rn 
:z 
I 

Vl 
"'CJ 
'"C 
I 

0 
0 
N -
::0 
Cl) 

< . 
N 

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



0:, 
I .... 

SDG: I \C2ir{;q - I P6 
COMMENTS: 

FIELD SAMPLE ANALYSIS 
ID TYPE 

600~\ZS ~ffiA-T\ 
~ootv, z G, 

.\SO0H-Z, 
MOtv\2~ ' I 

HOLDING TIME SUMMARY 

VALIDATOR: 1--\el()\ ~e(?Ge-{2._so~ 

DATE DATE DATE 
SAMPLED PREPARED ANALYZED 
1/lJ /0,5 Vzo;qs 
,1v I qs (jzo)Ci s 
,/1 \ I CiG" l/2.D/05 

~/u/r1'-6 l/20/05 

DATE: 7::,/0 / 15 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

tt1 
H 
0 
0 

PAGE 2- OF L 

QUALIFIER 

n ~:i lV__ 

,v 

' 

~ 

{...N 
u, 
C) 
"-..D 

~ . 
::c -
n -
I C0 
~ c::, 
I 

rr, 
:z: 
I 

(,/) 

"'CJ 
"'CJ 
I 

0 
0 
N . 
:;c 
Cl) 

< . 
N 

- - --------- - - --
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CLP 

3 
BLANKS 

Lab Name : L.A.S. Contract : BECHTEL HA -----------
Lab Code: LOCK Case No. : ll0WHT SAS No.: SDG No. : L3604W 

Preparation Blank Matrix (soil/water): WATER 

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

Initial ?ESu)1 I Ol;J\.fl 
Calib. Continuing Calibration Prepa-

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

Aluminum 26.0 u 38.8 B 26.0 u 26.0 u 26.000 u ~ 
Antimony- --45 . 0- u --45 .0- --45.0- --45.0- --45.000 V p -u u u 
Arsenic - -- 2.0- -- 2.0- -- 2.0- -- 2.0- -- 2.000 u F -u u u u -Barium 12.0 u 12.0 u 12.0 u 12.0 u 12.000 u p 
Berylliiim -- 1.0- -- - -- - -- - -- 1.000 u p -u 1.0 u 1.0 u 1.0 u - - - -Cadmium 3.0- u 3.0 u 3.0 u 3.0 u 3 . 000 u p 
Calcium- 20.0 u 20.5 - - 20.0 - 32.500 B p -B 20.0 u u 
Chromium -- 3.0- -- 4.3- --0.32 --(LQ) -- 3.000 p -u B B B u 
Cobalt - 7.0- 7.0- -u u 7.0 u 7.0 u 7.000 u p -
Copper= clli u 3.0 u 3 . 0 u 3.0 u 3.000 u p - - - -Iron B 9.3 B 6 . 0 u 6.0 u 6.840 B p - - - F -Lead 2.0 u 2 . 0 u 2.0 u 2.0 u 2.000 u 

37.0- - - - 37.000 p -Magnesium u 37.0 u 37 . 0 u 37.0 u u -- - -- - -- - --Q..42 -- -Manganese 1.0 u 1.7 B 1.0 u B 1.000 u p 
- - - -Nickel 12.0 u 12 . 0 u 12.0 u :..2. 0 u 12.000 u p 

Potassium --680.0 - --680. 0 - --735. 6 - --680.0 - --680. 000 u p -u u B u 
Selenium - -- - -- - -- - -- 2.000 u F -2.0 u 2.0 u 2.0 u 2.0 u 
Silver - - - - 4.000 u p -4.0 u 4. 0 u 4.0 u 4.0 u 
Sodium-- - - - - 55.440 B p -23.0 u 23.0 u 23.0 u 23.0 u 
Thallium -- 3.0 - -- - -- - -- - -- 3.000 u F -u 3. 0 u 3 . 0 u 3.0 u 
Vanadium- - - - (3 .2) 3.000 u p -3.0 u 3.0 u 3.0 u B 
Zinc - - - CJ. 930; -2.0 u 2.0 u 2 . 0 u 2.0 B B p - - - - -

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

t?::DO\"'\z.-5 
&)O'M.Z.,l 

:600K 2.VI 
woH z..'.? 

~~zu 
wo~z..~ 
~oQHZ..S 

8[:5;Jt.,\ z. 7 ~OOM·Z..6 
6(JO"t-Jl Z.. I 

FORM III - IN 
ILMO3.0 

024 
_3g., 
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CLP 

3 
BLANKS 

Lab Name: L.A.S. Contract: BECHTEL HA ----------
Lab Code: LOCK Case No.: ll0WHD SAS No.: 

Preparation Blank Matrix (soil/water) : 

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

Initial 
Calib. Continuing Calibration 
Blank Blank (ug /L) 

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

Aluminum 26 . 0 u 34.7 B 
Antimony- - --45 . 0 - u -- -45.0 u - -- - -- -Arsenic - 2.0 u 
Barium - - 12.0 - u 12.0 u 
BeryllI'um - -- 1. 0 - u -- -1.0 u 
Cadmium - 3.0 - u 3.0 - u 
Calcium- - 20.0 - -u 28.9 B 
Chromium - -- - -- -6.0 B 4.5 B 
Cobalt - - - -7 . 0 u 7.0 u 
Copper= - - -5.2 B 3.8 B - - -Iron 9.7 B 14.1 B 
Lead - 2.0 - -- -u 2.0 u - - -Magnesium 37.0 u 37 . 0 u - -- - -- -Manganese 4.9 B 2.7 B - - -Nickel 12.0 u 12.0 u 
Potassium - --680 . 0 - --680 . 0 -u u 
Selenium - -- - -- -2.0 u 
Silver - - - u 4.0 u 4.0 
Sodium-- - - -67.4 B 51. 0 B 
Thallium - -- - -- -3.0 u 
Vanadium- -

C: ~: ~) u B 3.0 
Zinc - - -B 3.6 B - - -

- - -
- - -
- - -

FORM III - IN 

C 

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

SDG No.: L3604F 

Prepa-
ration 
Blank C M 

~ - -p ~ -F - p-
- -p - -p - -p - -p - -p - -p - -p - F-- -p 
- -p - -p 
- -p - -F - -p 
- -p - -F - -p - -p - -
- --
- --
- --

ILMO3.0 

76 
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ACCURACY DATA SUMMARY 

SDG :I-J( 3C../)L/- L.45 VALIDATOR: !></ d._,L~,t;/~ DATE: 3)&/;~ 
COMMENTS: Q/)/l_ .,, ,,,(1, , ~ _;J -~~~ 

1:7 ,.I' -
SAMPLE ID COMPOUND % RECOVERY 

6ofJ}m' _/4_, f;O), 

SAMPLE(S) 
AFFECTED 

6 o.iJh.::z K 

PAGE__LoF_L_ 

QUALIFIER 
REQUIRED -U -J ·,o 

'--J 
~ 

U',j 
<..n 
~ 
~ 

:s:: • 
~ -
I co V, c.N C, 
I 

l'T'I 
:z 
I 

V, ,, 
"'C 
I 

0 

' 
0 
N .. 
;o 
Cl> 
< 
• 
N 



~ 
TO: 100-KR-4 Round 7 Groundwater Project QA R 

FR: Anne Jensen, Golder Associates Inc. 

arch 16, 1995 

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
LK3604-LAS (943-1610.075 LK36RAD.KR4) 

INTRODUCTION 

This memo presents the results of data validation on data package LK3604-LAS prepared 
by Lockheed Analytical Services. Sample information is provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

BODM25• FIELD SPLIT RADioa-IEMISTRY WATER 
BODM27• FIELD SPLIT WATER 

SEE AITAOIMENI' 4 

• • Indicates sample results which were 100% recalculated. 

Data validation was conducted to level D in accordance with the WHC statement of work 
(WHC 1994), validation procedures (WHC 1993). Attachments 1 through 5 provide the 
following information as indicated below: 

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2 Summary of Data Qualifications 
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

This section presents a summary of the data quality in terms of the referenced validation 
criteria. 

Precision. Goals for precision were met 

Accuracy. Goals for accuracy were met 

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were met for all sample results. 

Completeness. The data package was complete for all requested analyses. A total of two 
samples were validated in this data package with a total of fourteen determinations 
reported, all of which were deemed valid. This results in a completeness of 100 percent, 
which meets the 90% objective of the work plan. 



97 1l :3509 .. 1185 

Data Package ID: LK3604-LAS 

MAJOR DEFICIENCIES 

Analysis: RADIOCHEMISTRY 

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

MINOR DEFICIENCIES 

The following minor deficiencies were identified during data validation which required 
qualification of data. 

Laboratory Duplicates 

• The duplicate result for carbon-14 exceeded control limits. Attachments 2 and 5 
provide a summary of samples affected, data qualifications applied and supporting 
documentation. 

FIELD QC 

• Sample B0DM25 was identified as the field split of sample B0DM07. A comparison 
of these results will be made in the final summary report. 

• Sample B0DM27 was identified as the field split of sample B0DLXl. A comparison 
of these results will be made in the final summary report. 

DATA REPORTING 

• Reported sample results which are less than the minimum detectable activity 
(MDA) have been qualified as undetected (U) on the laboratory results form (see 
Attachment 3). 

REFERENCES 

WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-
001, Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington. 

WHC 1994, Environmental and Waste Characterization Analytical Data Validation, 
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, 
September 7, 1994; Westinghouse Hanford Company, Richland, Washington. 

' , ,v:_ ,.I 

i'.-i--;;-0, -,,/· ', ,, :: - ... 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

003 
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ATTACHMENT 1 

GLOSSARY OF RADrOCHEMISTRY DATA REPORTING QUALIFIERS 

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 
MDA 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 purposes. 

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

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

UR - Indicates the constituent was analyzed for and not detected. : The concentration 
reported is qualified as unusable due to a quality control deficiency identified during 
data validation. The associated data should be considered unusable for decision 
making purposes. 

R - Indicates the constituent was analyzed for and detected. The concentration reported 
is qualified as unusable due to a quality control deficiency identified during data 
validation. The associated data should be considered unusable for decision making 
purposes. 

004 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 

005 
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WHC-SD-EN-SPP-002, REV.2 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: LK3604-LAS REVIEWER: DATE: PAGE..1..0F...l.. 
A. JENSEN 3-06-95 

COMMENTS: RADIOCT-IEMISlRY 

COMPOUND/ANAL YTE QUALIFIER SAMPLES REASON 
AFFECTED 

CARBON-14 J BODM27 DUPLICATE RESULT 
EXCEEDED CONlROL 
LIMITS 

006 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 

007 



0 
0 
00-

Validated Data SUITlllary, Data Package: LK3604 - LAS 

Samp# BOOM25 B0DM27 
Date 1-6-95 1-11-95 

Location SPLIT 1 SPLIT 2 
Depth --- ---
Type IJATER IJATER 

Comments SPLIT SPLIT 

Parameter Units Result Q Result Q 

URANIUM-233/234 pCi/L 1.220 1. 790 
URANIUM-235 pCi/L 0.220 0.310 
URANIUM-238 pCi/L 0.930 1.490 
GROSS ALPHA pCi/L 0.300 u 3.000 

GROSS BETA pCi/L 60.100 4.500 
CARBON-14 pCi/L 154.000 255.000 J 

TRITIUM pCi/L 1890.000 930.000 

The decimal places shown do not reflect the precision reported by the laboratory --'-0 -
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WHC-SD-EN-SPP-002, REV.2 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: LK3604-LAS REVIEWER: DATE: PAGE_LOF...L 
A. JENSEN 3-06-95 

COMMENTS: RADIOCHEMISTRY 

COMPOUND/ ANAL YTE QUALIFIER SAMPLES REASON 
AFFECTED 

CARBON- 14 J BODM27 DUPLICATE RESULT 
EXCEEDED 
CONTROL LIMITS 



U-233/4 
U-235 
U-238 
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RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Ri chland , WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Cl i ent Samp le ID: BODM25 

Date Collected : 06- JAN-95 

Matr i x: Water 

21·JAN · 95 U· ISOTOPIC LAL-0108 18037 
21-JAN-95 U-ISOTOPIC LAL-0108-18037 
21 - JAN-95 U·I SOTOPIC LAL -0108=18037 

...ease 3 

1.22 
0.22 
0.93 

LAL Sample ID: L3604· 7 

Date Rece ived: 10- JAN-95 

Log in Number: L3604 

0.31 
0 . 14 
0.27 

0.16 
0.12 
0.13 

pC /L 
pC /L 
pC /L 

·50 4 

010 



C-14 
H-3 
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RAD DATA REPORT (raD1) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Pro ject (Pro ject BECHTEL -HANFORD) 

Client Sample ID: BODM25 

Date Collected: 06-JAN-95 

Matrix: Water 

24-JAN-95 C-14 LAL-0209 18034 
23-JAN-95 TRITIUM(H3) LAL-0066_18039 

~c-4 

154. 
1890 

LAL Sample ID: L3604-9 

Date Received: 10-JAN-95 

Login Number: L3604 

83. 
350 

95. 
250 

pCi/L 
pCi/l 

... t '-{: 1, i_ ( u.,j t?J, 
l 3/ 07'l r.;-

505 
011 
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Client Samp le ID: BODM27 

RAD DATA REPORT (ra01) 

Bechte l Hanford, Inc . • Richland, IJA 

Bechtel Hanford Project (Project BE CHTEL-HANFORD) 

Date Col lected : 11 -JAN -95 

LAL Sample ID: L3628-5 

Date Rece i ved: 13- JAN -95 

Login Number : L3628 Matrix: IJater 

Gross Alpha 20-JAN-95 GR ALP/BETA LAL -0060 18036 3.0 1. 7 2.0 
GR ALP/BETA LAL-0060-18036 Gross Beta 20 - JAN -95 4 .5 1.5 2.2 

U-233/4 21-JAN -95 U-I SOTOPIC LAL - 0108 18037 1. 79 0.36 0.11 
U-235 21-JAN-95 U- ISOTOPIC LA L- 0108-18037 0.31 0.15 0.11 
U-238 21- JAN -95 U- ISOTOPIC LAL - 0108=18037 1. 49 0. 32 o.11 

; i ,L/ IJ)./.Ji 
..,.(,, 7 , !I -

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

012 



C·14 
H·3 

RAD DATA REPORT (raD1) 

Bechtel Hanford, Inc.~ Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BODM27 LAL Sample ID: L3628·9 

Date Received: 13-JAN·95 

Login Number: L3628 

Date Collected: 

Matrix: 

11·JAN-95 

IJater 

07·FEB·95 C-14 LAL·02D9 18400 
24-JAN-95 TRIT!UM(H3) LAL-0066_18039 

P!!!!C 3 

255. f 57. 
930 280 

51. 
250 

pCi/L 
pCi/L 

013 
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ATTACHMENT 4 

LABO RA TORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION 

014 
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Lockheed Analytical Services Log-in No.: L3604/L3628 
Quotation No .: O400000-B 

SAF: 94-125 
Document File No .: 0110596/01 13596 

WHC Document Control No. : 148 
SDG No.: LK3604 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

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

Holding Time Requirements 

All holding time requirements were met. 

Initial Calibration Data: The initial calibration data for the alpha spec 1 counters, gross 
alpha beta (gas proportional counter) and tritium (liquid scintillation) were sent with 
report SDG# LK31 (LAS ID# L3551, Document Control No. 1222596), and are 
therefore not included in this report. The Carbon-14 (liquid scintillation) initial 
calibration is included in this report (SDG #LK3604). 

Analytical Method 

Carbon-14 

The carbon-14 analysis was performed using LAL-91-SOP-0209. Sample #BODM27 
(L3628-9) showed possible C-14 contamination on a direct analysis of the water; it 
was reanalyzed using a chemical evolution of CO2 gas with the gas trapped for 
analysis. On the separated sample, the sample results agreed with the direct analysis, 
and was reported. The duplicate on the separated carbon-14 analysis (batch 18400) 
was low, indicating that the CO2 was not trapped. All other QC criteria were met on 
both batches. 

Gross Alpha Beta 

The gross alpha beta analysis was performed using LAL-91-SOP-0060. No problems 
were encountered during analysis. All QC criteria were met. 

Tritium 

The tritium analysis was performed using LAL-91-SOP-0066. No problems were 
encountered during analysis. All QC criteria were met. 

015 
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Lockheed Analytical Services 

Uranium-Isotopic 

Log-in No .: L3604/L3628 
Quotation No.: O400000-B 

SAF: 94-125 
Document File No .: 0110596/0113596 

WHC Document Control No.: 148 
SDG No.: LK3604 

The uranium isotopic analysis was performed using LAL-91-SOP-0 108. The sample 
duplicate analysis was out of limits for U-235; however, because U-234 and -238 
were within limits, the data is considered acceptable. All other QC criteria were met. 

Yvonne M. Jacoby 
Prepared By 

February 1 3, 1995 
Date 

016 
010 



Westinghouse Hanford 
CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUESTL360 tj raoe 1 of ___ 1 _ 

Company 
Data Turnaround 

0 Priorty 
Collec tor 

~\if..A p£,i) ~ 
Company Contact Telephone No. 

@Nonnal R. E. Peterson (509) 372 -9638 
Projec t Ouignat ion Sampling Location SAF No. 
100- KR · 4 Gr oundwat e r Sanrilinq-Round 7 100 K 894 - 125 
Ice Choot No. field Logbook No. Method o f Shipment 

6-u / S-01/6 r,F" l,- I/bu Federa l Exoress 
Shippod To Ofhito Property No. Bill of lading/Air Bill No. 
Loc kheed W9S"-O -- /fol- 9 cl qo Lffots q-,, 
Po11ible Sample Haurd1/Remark1 

Proaorvative 
HN03 COOL 4C :ooL 4C HN03 COOL 4C COOL 4C HN03 

Typo of 
Container G G p G G p G 

No. of 
I Containor(• I 1 , , 4 , 1 , 

Special Handling and/or Storage Volume 
Ma i nta i n between 2 c a nd 4 C. 1L 500ml 250mL 1L 1L 20mL 1L 

"1ETALS - ~NIONS · TURBID- GROSS C·14, ~CTIVI - METALS -
0 TAL F, Cl, ITY ALPHA, TRITIUM TY SCAN TAL ...... S04 , GROSS 

-....I SAMPLE ANALYSIS µ NFIL- P04, BETA FI LTER -
TERED N02, U- 234/ ED 

N03 235/238 

Sample No. Matrix• Dato Sampled Time Sampled 
.... 

IB21 
.· .. .-:- - :: ()://{( 

B00H2 S- u i /b/i '1 110'/ A -,<. y:_ K '/<-- ~ 

,I/,/~? ,w ,..~ 1104 )( ' 
BOOH2b u . ' 

CHAIN OF POSSESSION I Sign/Print Namoa SPECIAL INSTRUCTIONS Matrix' 

Aelinquiahed By t\'J C,1 •:~•to/Time ? ] By . c,r e Date/Time S t andalone Data Del i ve r able s = Soil 

10,s' . ,jj,, I b ~!:. !l:w 6tv/.ifr" 
tlt60 SE = Sediment a , f 1~K 

I 
I i./ (.)() / - f fS- Sa,rple analys is for N02 , N03, and P04 by EPA 300.0 and tu r bidi t y by so = Solid 

!Received By EPA 180.1 are being requested for information only. The ERC SL = Sludge rrZkc/le_ Oato/Tim~ .- Date/Time w = Water 
o Y !, / Contractor acknowledges that the 48 - hour holding time will not be 0 = Oil 

~//! ~ · A 1?.MJ. .lli /~-f r;- met . A = Air 

JRelinquiahed By Date/Time Received By Oato/Timo 
OS = Orum Solid i 

The Ac ti vity Scan is f o r both s a,rp l e nurbers . DL = Orum Liquid• 
I T = n,aue 

WI = Wipe 

Aelinquia~y Dato/Time Received By Dato/Time L = Liquid 

t'!: V ., Vegetation 

5&,,.I ill. . {· jJ ~2 X ., Other --~ "' ,,u v 
V ' 

Received By ~ ~:C-0 D 
Title Date/Time/ 

LABORkreRY 
~ . .. l C - l /., J. ·-- l- tD-7 S O ~Jb SECll~ · 

FINAl, SAMP(E: 
Oi1poul Method Oi1po•od By Date/Time 

DISPOSITION 



Westinghouse Hanford CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 
Paoe 1 of 1 

Company Data Turnaround • Prlorty 
Collector 

1-<,r? v,,e_ 
Company Cont act Te lephone No. 

@Normal R.E. Peterson (509) 372 - 9638 -Project Dea ignation Sampling location SAF No. 

' ~ , - ~~ 100·KR·4 GrOU"ldwater S""'"lina·Round 7 100 I.'. B94 · 125 
Ice Cheat No . 

E,f~o 
Fie ld l ogbook No. 

Fi-PL- - ' I s-<1 
Method of Shipment j .. ..,,,,,6,,,. 
f ede ral Exoress -Shipped To Ofl aite Property No. Bill of l ading/Air Bill No. - .... -

Lockheed wqs--- O - lfa 1- ci<a a qo 4toteo "?:. ,"3 
Pouible Sempla Hau rd1/Remarlt1 Preaarvatlve 

HNOJ :::OOL 4C OOL 4C tl NOJ :::ooL 4C COOL 4C HNOJ 
Type of '° Container G G p G G p G i'-..J 
No. o f 

~ 

t..N 
' Contalne rf•I 1 1 1 4 1 1 1 LJ"1 

Special Handling and/or Storage Volume c:J 
Mai nta i n between 2 C and 4 C. 1L 500ml. 250ml. 1L 1L 20ml 1L -.D 

METAL S· 1\N IONS · ~URBIO · ~ ROSS C· 14, ACTIVI · '1ETALS · 
TAL f, Cl, ITY ~ LPHA, TR IT IUH TY SCA N TAL -r"--,) S04 , ~ ROSS c:, 

SAMPLE ANALYSIS UNFI L· P04, l!ETA FI LTER · -TE RED N02 , U-234/ EO 
N03 1235/238 

Sample No. Matrix' Date Sampled Time Sampled • , ...... .... ·, '•· ·•,t:::f?:t/:n,,H(?fo,::,=::::J, :;:.:::,: ,:::::::: 

~ •·••·•·- ....•. .... .. .. 

BOOH27 \J vr /11 Ir,!, ,,. I~ o 7 x l'x y y_ X 
O 1 /11/ft_i" /i;" 3 )<"' ' 

BOOH2g "' 

' 

:::, CHAIN OF POSSESSIQ~ I Sign/Print Namea S PECIAL INSTRUCTIONS Matrix ' .. 
0 Relinquiahed By Date/Time ~,~ G -1 L Date/Timi .7/l> 

Standa lone Data Del iverable s = Soil 
_k.J •(.,«_ SE = Sedime nt 

~ » - ~ -~ //4/2'i - / 3'lu ~ R.ul/4-~ IP~f Saffl>l e a nalysis f o r N02 , N03, and P04 by EPA 300 . 0 and t urb idity by so = Solid 
EPA 180.1 are being reque sted f or i nformation only . The ERC SL = Sludge lJ:J!JPl) ~/le 

Date/Time ~ / Rece ived By Date/Time w " Water 
o <(;I Con trac t o r acknowledges that the 48- hour hold i ng ti me wi ll not be 0 = Oil 

/ • /Zi_ ,, )/ ./1.,,i) ,-12 ~f') met . A = Air 

l'Relinqutahed By Date/Time Received By Date/Time OS ., Drum Solid• 
The Ac t i v i ty Scan is f o r both s affl>l e nuibers. DL = Drum Liquid, 

I T = Tla• ue 
WI = Wipe 

Relinqui1hed By Date/Time Rece ived By Dote/limo L = liquid 
V = Vegetation 

l ¼,(,-/ t./~, ::I fr 3 X = Other 
/,V 

.... Received By 

~A-WL 
Tille Date/Time 

t 
LABORATORY 

s, _J t ( --s J..J. ;, ~ 'J 5 / D't ,s-SECTION / -13 
/ 

FINAl, SAMP(E: ~ apolt e thod 
Diapoaed By Dati/Time 

DISPOSITION 
- - - -- - - - - --

ri r -/S()('() . fl?R 11 719?1 
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ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 

019 
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WHC-SD-EN-SPP-001. Rev. 1 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

PROJECT: 

VALIDATOR: 

CASE: 

ti Gro.e 
~ha/Beta 

A 

C Strontiu~90 

0 Tatel Uranium · 0 Radium-22 

SAMPLES MATRIX 

8 C 

SOG: 

ANALYSES PERFORMED 

• T1chn1ti~99 

~ Tritium 

IJI Alpha 
fp1c:tro1copy 

jAt thr.bon -I 4 

l. Completeness ••.•.•••.• 

T~chnical verification forms -present? ••• 

0 Gamma 
Sp,~oecopy 

E 

. . . . . . . . . 0 N/A 

. .. @ No N/A 
Comments: _________________________ _ 

2. Initial Calibration •••••••• . . . . . . . . . . . . . . . • N/A 

Instruments/detectors calibrated within ~ 
one year of sample analysis? ••••••••••.•. ~ No 

Initial calibration acceptable? ••••••••••••••• (feD No 
Standards NIST traceable? ••••••••••••. •• i •• -~ No 
Standards Expired? . . . . . . . . . . ••••••••••• Yes ~ 

N/A 
N/A 
N/A 
N/A 

Comments: _________________________ _ 

A-1 020 



• 

97 ~3509.120~ 
WHC-SD-EN-SPP-001, Rev. 1 

3.- Continuing Cali brat ion • • • ~ • • • • • • • • • • • • • • • D N/A 

Calibration checked within one week of sample analysis? ••• ,s No N/A 
Calibration check acceptable? • • • • • • • • • • • • • • • • es No N/A 
Calibration check standards NIST traceab1e'Z ••••••••• · es No N/A 
Calibration check standards expired? • • • • • • • • • ••• Yes @ N/A 
Comments:. _______________________ _ 

4. Blanks • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • N/ A 

Method blank analyzed? ••••••••••••••••••• ,es No N/A 
_ Method blank results acceptabl~? •••••••••••••• Yes No N/A 

Analytes detected in method blank? ••• -?~C; .n.Dte. (J) • • Ye · No N/A 
Field blank(s) analyzed? •••••••••••••••••. Yes (Hg) N/A 
Field blank results accephble? ••••••••••••••• Yes No (§/§) 
Analytes detected in field blank(s)? •••••••••••• Yes No @ /4 ct 

J"ranscription/Calculaticn Errors? •••••••••••••• Yes @ @' ~1
"/

9 

Comments: [P ()- Ei/ ' -~JS' -cZ?J' IJ)e(e dt-1PAtd in +he 
mefnod l>lanK : thwever; +he i:s1mple ce-sutts were., _ 

8$:::W;tn nf fr;/21i;!;~o~::af/tj;J£~lazli0

n) 

5. Matrix Spikes • • • • • • • • • • • • • • • • • • • • • • • • • • • N/A 

Matrix spike analyzed? •••••••••••••••••• ·; No N/A 
Spike recoveries acceptable? •••••••••••••••• es No N/A 
Spike source traceab 1 e? • : • • • • • • • • • • • • • • • • • . e ffo ff/A 

Spike source expired? •••••••••••••••••••• Yes ~ H/A 
7ranscription/Ca1culatfon Errors? •••••••••••••• Yes (Ho) N/A 
Comments: _______________________ _ 

A-2 
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WHC-SD-EN-SPP-0O1. Rev. 1 

6. Laborat ory Control Sampl es 

LCS ana 1yzed? . • • . . • . 
LCS recoveries acceptable? 
LCS traceable? ••..•• 
Transcription/Calculation Errors? . 

. . . ' . 0 N/A 

: : : .. :~ :: 
• • • -~ No 

• •••••• Yes @ 

N/A 
N/A 
N/A 
N/A 

Comments: _________________________ _ 

7. Chemical Recovery •••••• 

Chemical carrier added? ••• 
Chemical recovery acceptable? •• 
Chemical carrier traceable? ••• 
Chemical carrier expired? .••• 
Transcription/Calculation errors? 

. . . . . . . 

. . . . . . . 

. . . • • • . • • • • 0 N/A 

. . . . . •• ~ No N/A 

. . . . ... (iw No N/A 

• ••• ~ No N/A 

Yes @ N/A 

• . Yes (!g) N/A 
Comments: _________________________ _ 

a. Duplicates •••. 

Duplicates Analyzed? • 
RPO Values Acceptable? 

A-3 

. . . . . . . . . . . • N/A 

N/A 

N/A 
N/A 

02 2 
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WHC-SD-EN-SPP-001, Rev. 1 

9. Field QC Samples ••••• • ••••• . . . . . . .. • N/A 

Field duplicate sample(s) analyzed? -. • • • • Yes @ N/A 

Field duplicate RPO values acceptable? .• • ~,:,; n· •,.;.// /.41.

3 
. . · ~Yeess No (N{i0 

Field split sample(s) analyzed?. • • v .... c.... 1--11.'--~ ~ No 'rf/A 
Field split RPD values acceptable? ••••••••••••• Yes No @ 
Performance audit sample(s) analyzed? •••••••••••• Yes (fig) N/A 

Performance a~t sa~ple results acceptab~e? ••••••••. Yes~ No @ 
Comments: . G3J ¾ irf2&! t:: !!if§ l,"ijj'j;e. '¾k/i!/f ~ _ , 
5a7,ole J3oot10 ·_,, . 5_Le &Jj __ 7 ____ ft d 

10. Holding Times 

Are sample holding times acceptable? 

Comments: See a ff a.ch ed 
. . . . . . . . . ... § No N/A 

/J..0£(/1:3 I1rne 5umma I"~ 

11. Results and Detection Limits (levels D & E) . • • • • • N/A 

Results reported for all required sample analyses? . ·is· No N/A 
Results supported in raw data? • • • •..•... Yes No N/A 
Results Acceptable? • . • . . • • • . • . . . •••.. Yes No N/A 
Transcription/Calculation errors? . • • • . . Yes @ N/A 
MDA's meet required detection limits? . @ No N/A 
Transcription/calculation errors?. • • • • • • • • • • Yes @ N/A 
Comments: ________________________ _ 

02~ 
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LK3604.WK1 

Gross Alpha 
HEIS No.: 
Detector 

Lab ID: 
Aliquot: 

Net counts: 
Bkg counts: 

Spl count time: 
Bkg count time: 

EFFIC: 
Cale.: 
Rptd: 

HOA calc: 
HOA rptd: 

Gross Beta 
HEIS No.: 
Detector 

Lab ID: 
Aliquot: 

Net counts: 
Bkg counts: 

Spl count time: 
Bkg count time: 

a into b X TALK: 
EFFIC: 
Cale.: 

Rptd: 
HOA calc: 
HOA rptd: 

Tritium 

HEIS No. 
Lab ID 

Aliquot, L 
LJrOSS counts, Blank 

smpl, CPH 
bkgd CPH 

Count time 
Efficiency,smpl 

Efficiency,blank 
Result, calc. 
Result, rptd. 

HOA, calc. 
HOA, rptd. 

LK3604 .WK1 

97 ~:350 9.1207 

BOOH25 
01 

L3604-5 
2.50E-01 

6 
4.3 
100 
100 

0.110 
0.3 
0.3 
2.0 
2.0 

BOOH25 
D1 

L3604·5 
2.50E·01 

1454 
100.6 

100 
100 

0.258 
0.405 
60.2 
60.1 

2.2 
2.2 

BOOH25 
L3604·9 

0.01 
20.6 
8.69 
0.80 

20 
0.189 
0.187 

1880 
1890 

254 
250 

L 
2. 

L 
2. 

L 

BOOM27 
D3 

3628-5 
50E-01 

21 
3.5 
100 
100 

0.105 
3.0 
3.0 
2.0 
2.0 

BOOM27 
03 

3628-5 
50E-01 

207 
102. 1 

100 
100 

0.261 
0.405 

4 .5 
4 .5 
2.2 
2.2 

BOOM27 
3628·9 

0.01 
20.6 
4.70 
0.80 

20 
0.190 
0.187 

925 
930 
254 
250 

06·Har·95, Page 1 

024 



97ij3509.1208 

LK3604.\.IK1 

Carbon 14 

HEIS No. BOOM25 BOOM27 
Lab ID L3604-7 L3628-5 

Aliquot, L 0.01 0.02 
~ross counts, Blank 45.5 57.6 

smpl, CPM 3.88 10.17 
bkgd CPM 1.73 2.03 

Count time 25 20 
Efficiency, smpl 0.629 0.719 

Efficiency,blank 0.629 0.706 
Result, calc. 154 255 
Result, rptd. 154 255 

MDA, calc. 90 56 
MDA, rptd. 95 51 

Isotopic Uranium 

HEIS No. BOOM25 BOOM27 
Lab ID L3604-7 L3628-5 

Aliquot, L 0.3 0.3 
Net counts tracer 844.3 899.3 

DPM Tracer 10.2 10.2 
U-233/4 Nt cnt smpl 67.0 105.0 

Efficiency 0.214 0.206 
Yield 0.807 0.892 

Count time, blank 1440.0 1440.0 
DPM, blank 0.020 0.021 

233/4 Result,calc. 1.22 1. 79 
U-233/4 Result,rptd 1.22 1.79 
U-233/4 MDA, calc. 0.16 0.16 
U-233/4 MDA, rptd. 0.16 0. 11 
U-235 Net cnt smpl 12.0 18.3 
U-235 Result, calc 0.22 0.31 
U-235 Result, rptd 0.22 0.31 

U-235 MDA, calc 0.16 0.16 
U-235 MDA, rptd 0.12 0. 11 

U-238 Net cnt smpl 51.3 87.3 
U-238 Result, calc 0.93 1.49 
U-238 Result, rptd 0.93 1.49 

U-238 MDA, calc 0.16 0.16 
U-238 MDA, rptd 0.13 0. 11 

LK3604.\.IK1 06-Mar-95, Page 
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I ..... 

HOLDING TIME SUMMARY 

SOG: LK:3lO'i - i /J5 \ VALIDATOR: ft . ---_J f Y] j fi '1 

COMMENTS: 

FIE LO SAMPLE ANALYSIS DATE DATE DATE 
ID TYPE SAMPLED PREPARED ANALYZED 

Rn~Jll~~ !JI r},4 __ <;!'l?c 1/ l/?5" .N/11 I /:;2 I / 9 c..') 

Rr)~ A1 ~~7 
I .J, I 1/11 /L?.S' i ,J,, 

.BdJ//l:.Jj- G ... r1Jc: "J &-! /3 /t/1✓--I Ii-' :;., I I/.,~ D )'/:J, 

&~_M,.j 7 ~ I/it I 9_j-' l ~ 
p •'•}) ' 1 , .,_-,(,,, , v. _.,,_-~; ( J I !'I ,.._ .r,l f'./JDn -, 1/J/90- \ 1 J:~ '-I Fls-
P.Df.>//1 ,,-, '¥ 1 / 11/?s- V ;;,,_/ 7/1..'J-

•' It '- I 

{>Oj)_M/~~ fr i h u n'1 i_/~/1S I /J..D /.CJS- J/,~3/Lb-

Bc,b . .A;1 Q 7 .j, ;ji'(/t~ ---~ • I 1. ) -J., il.~if /--lS' 

\ DATE: --Jk/r;-s· \ 

PREP. 
HOLDING 
TIME, DAYS 

,V/,1 

I 
I 
I 
! 

,y 

4 7 
,it 

PAGE_L_OF i 

ANALYSIS 
HOLDING 
TIM£, DAYS QUALIFIER 

-!; JRD N!) M{ 

I 
I 
I 
\ 
i 
I 

I ! 

i ' I 
' 

~ ,.y I 

~ ~ n • -..,, 
I C:::, 
~ ,,0 
I 

fTI 
:z: 

I 
VI 
"O 

" I 
0 
0 
N . 
::0 
(l) 
< . 
"' 



Analyte Batch 
ID 

C-14 18034 
C-14 18400 
Gross alpha 18036 
Gross beta 18036 
U-234 18037 
U-235 18037 
U-238 18037 
H3 18039 

97 ~3509 .. 1210 

Client 
ID 

BODM25 
BODM27 
BODM25 
BODM25 
BODM27 
BODM27 
BODM27 
BODM25 

LOCK.HEED ANALYTICAL SERVICES 

RADIOCHEMISTRY ANAL YTES 

QC Data Summary for Sample Duplicate Analysis 

LAL Date Sample Error Duplicate 
ID Analyzed Result 2 sigma Result 

L3604-9 01/24/95 154 83.3 192 
L3628-9 02/06/95 255 56.7 ( 26.8--, 
L3604-5 01/20/95 0.28 1.03 0.69 
L3604-5 01/20/95 60.1 4.56 62.6 
L3628-5 01/21/95 1.79 0.36 1.31 
L3628-5 01/21/95 0.31 0.15 0.04 
L3628-5 01/21/95 1.49 0.33 1.27 
L3604-9 01/23/95 1886 355 1760 

Error RER 
2 sigma 

85.9 0.22 
42.3 2.31 
1.28 0.18 
4.71 0.27 
0.27 0.77 
0.04 1.39 
0.26 0.37 
349 0.1 8 

RPO Q 

22 
162 • 
85 
4 

31 
156 • 

16 
7 

&-0-9 

027 




