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~Lockheed 
Environmental Systems & rechno!ogles Co. 
Lockheed Analytical Services 
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.: 
Quotation No.: 
SAF: 
Document File No.: 
WHC Document Control No: 
SDG No. : 

L3551 
Q400000-B 
94-126 
1222596 
126 
LK31 

Phone: (702) 361-0220 
Phone: (800) 582-7605 

Fax: (702) 361-8146 

January 25, 1995 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 22 December 1994. 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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9613446,.1923 

Lockheed Analytical Services Log~in No.: L3551 
Quotation No.: Q400000sB 

SAF: 94-126 
Document File No.: 12225.96 

WHC Document Control No.: 126 
SDG No.: LK31 

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 

Client Services Representative 
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9613446. I 92LI 

Lockheed Analytical Services Log~in Nci.: L3551 
Quotation No.: O400000,B 

SAF: 94-126 
Document File No.: 1222596 

WHC Document Control No.: 126 
SDG No.: LK31 

CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

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 

• One water sample was received for SAF: B94-126 and prepared as batch 1222 WH 
and analyzed for selected analytes as requested on the chain of custody. 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times with the exception 
Method 300.0 Orthophosphate which was received from the client on the day the 
holding time expired. Analyses proceeded at the direction of the client and the 
applicable samples are flagged with an "H". 

Method Blanks 

• The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

Internal Quality Control 

• All Internal Quality Control were within acceptance limits. 

Shellee McGrath 
Prepared By 

January 19, 1 995 
Date 

·-1 
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Lockheed Analytical Services 

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

Log-_in No.: L3551 
Quotation No.: O400000-B 

SAF: 94-126 
Document File No.: 1222596 

WHC Document Control No.: 126 
· SDG No.: LK31 

· CASE NARRATIVE 
INORGANIC TOTAL METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s) . 

Preparation and Analysis Requirements 

• One water sample for total metals analysis. The. sample was prepared as LAS Batch 
1222WDT and analyzed for selected analytes as requested on the chain of custody. 
Sample BODHN5 (L3551-2) was used for matrix spike and duplicate, post-digestion 
spike and serial dilution analyses. All data flags due to the performance of the above
mentioned QC sample are also 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. 

Sample Results 

• The following qualifiers ·are reported on the basis of the techniques employed to 
perform the analyses: 
"P" ICP-AES 

Nalini Prabhakar 01-19-95 

Prepared By Date 



· CASE NARRATIVE 

Log~in No.: L3551 
Quotation No.: 0400000c8 

SAF: 94-126 
Document File No.: 1222596 

WHC Document Control No.: 126 
SDG No.: LK31 

INORGANIC DISSOLVED METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune {ICP/MS only), initial and continuing calibration verification, 
initial and continuing calibration blariks, 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 

One filtered water sample for dissolved metals ar;-ialysis. As the measured turbidity of 
the samples was less than 1 NTU, they were batched as 1222WHD for selected 
analytes as requested on the chain of custody. For this sample batch sample B0DHN6 
(l3551 -22) was used for matrix spike, duplicate and serial dilution analyses. All data 
flags due to the performance of the above-mentioned QC sample are also associated 
w ith every sample analyzed 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 lim its with the following exceptions: 

• In the analysis of calcium, the percent difference of serial dilution slightly exceeded 
control limit. This may. be due to physical interferences. Calcium results for the 
associated samples are flagged with an "E". 

no~ 
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9613446~1927 

Lockheed Analytical Services 

Sample Results 

Log~in No.: L3551 
Quotation No.: O400000~B 

SAF: 94-126 
Document File No.: 1222596 

WHC Document Control No. : ·126 
SDG No.: LK3l 

• The follow ing . qualifiers are reported on the basis of the techniques employed 
to perform the ar:ialyses: 

"P" ICP-AES 

Forms X of this package include the laboratory quarterly IDL for each instrument used 
in analyses and the customers target reporting detection limits. 

Nalini Prabhakar 
Prepared By 

01 -19-95 
Date 

OOE 



Log-in No.: L3551 
Quotation No.: 0400000sB 

SAF: 94-126 
Document File No.: 1222596 

WHC Document Control No.: 126 
SDG No.: LK31 

· CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

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

Holding Time Requirements 

All holding time requirements were met. 

Analytical Method 

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. 

Strontium 

The strontium analysis was performed using LAL-91 -SOP-0196. No problems were -
encountered during analysis. All QC criteria were met. 

Technetium-99 

The technetium-99 analysis was performed using LAL-91-SOP-0 1 69. No problems 
were encountered during analysis. All QC criteria wer.e met. 

Tritium 

The trit ium analysis wa·s per.formed using LAL-91 -SOP-0066. No problems were 
encountered during analysis. All QC criteria were met. 

Uranium-Isotopic 

The uranium isotopic analysis was performed using LAL-91-SOP-0 108. Noise in the 
spectrum of duplicate caused the sample duplicate analysis to be out of limits for U-
234 and -235. The data i~ considered acceptable. All other QC criteria were met. 

Yvonne M. Jacoby 
Prepared By 

January 25, 1995 
Date 
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LOGIN CHAIN OF CUSTODY REPORT (ln0l) 
Dec 30 1994, 10:00 am 

Login Number: L3551 
Account: 596 Bechtel flanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

t~fil:t~~~ •··=~•::•0t i~:1ta 11••- 11• 1111111~•Y•• • 
L3551-1 B0DHN5 20-DEC-94 - 22-DEC-94 26-JAN-95 
TEMP 4 
Location: RFG0l-43 
Water 1 s SCREENING Hold:18-JUN-95 

L3551-2 B0DHN5 20-DEC-94 22-DEC-94 26-JAN-95 
TEMP 4 
Location: 1 33 
Water 1 s 6010 ICP METALS Hold:18-JUN-95 

L3551-3 B0DHN5 20-DEC-94 22-DEC-94 26-JAN-95 
TEMP 4 
Location: 121 
Water 1 s 300.0 CHLORIDE Hold':17-JAN-95 
Water 1 s 300.0 NITRATE Hol~:22-DEC-94 
Water 1 s 300.0 NITRITE Hol :22-DEC-94 
Water 1 s 300.0 PHOSPHATE Hold:22-DEC-94 
Water 1 s 300.0 SULFATE Hold:17-JAN-95 

,X- LJ551-4 B0DHN5 20-DEC-94 22-DEC-94 26-JAN-95 
TEMP 4 
Location: 121 
Water 1 s NONE Hold:30-DEC-94 

L3551-5 B0DHN5 20-DEC-94 22-DEC-94 26-JAN-95 
TEMP 4 
Location: RFG19-66B 
Water 1 s 180.1 TURBIDITY Hold:22-DEC-94 

L3551-6 B0DHN5 20-DEC-94 22-DEC-94 26-JAN-95 
TEMP 4 _._ 
Location: RFG19-5B 
Water 1 s 9030 SULFIDE Hold:27-DEC-94 

~~L3551-7 B0DHN5 20-DEC-94 22-DEC-94 26-JAN-95 
TEMP 4 
Location: 121 
Water 1 s 3 50 .• 1 NHJ/N Hold:17-JAN-95 
Water 1 s 353.2 NITRATE Hold:17-JAN-95 

L3551-8 B0DHN5 20-DEC--94 22-DEC-94 26-JAN-95 
TEMP 4 
Location: 156TMP-3 
Water 1 S GR ALP/BETA LAL-0060 Hold:18-JUN-95 

* ~e..-noveu AflqLy,;,! ..,t,.D,..,..., . Page 
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9613446*1930 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Dec 30 1994, 10:00 am 

Login Number: L3551 
Account: 596 Bechtel Hanford, Inc.~ Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanf·ord Project 

Laborat,ory · 
Sample Numb.er 

L3551-9 
TEMP 4 
Location: 156TMP-3 

L3551-10 
TEMP 4 
Location: 156TMP-3 

BODHN5 

BODHNS 

L3551-ll BODHN5 
TEMP 4 
Location: 156TMP-3 
Water 1 S SR-90 LAL-0196 

L3551-12 
TEMP 4 

BODHN5 

Location: 1 56TMP-3 

L3551-13 BODHNS 
TEMP 4 
Location: 156TMP-3 

L3551-14 BODHNS 
TEMP 4 
Location: 156TMP-3 
Water 1 s U-ISOTOPIC 

L3551-15 BODHNS 
TEMP 4 
Location: 156TMP-3 

L3551-16 BODHNS 
TEMP 4 
Location: 156TMP-3 

L3551-17 BODHN5 
TEMP 4 
Location: EXPENDED 
Water 1 s TRITIUM(HJ) 

L3551-18 BODHNS 
TEMP 4 
Location: 156TMP-3 

LAL-0108 

-"--

LAL-0066 

Water 1 s TC-99 LAL-0169 

20-DEC-94 - 22-DEC-94 

20-DEC-94 22-DEC-94 

20-DEC-94 22-DEC-94 

Hold:18-JUN--95 

. 20-DEC-94 22-DEC-94 

' 

20-DEC~94 22-DEC-94 

20-DEC-94 22-DEC-94 

Hold:18-JUN-95 

20-DEC-94 22-DEC-94 

20-.DEC-94 22-DEC-94 

20-DEC-94 22-DEC-94 

Hold:18-JUN-95 

20-DEC-94 22-DEC-94 

Hold:18-JUN-95 

Page 2 

26-JAN-95 

26-JAN-95 

26-JAN-95 

26-JAN-95 

26-JAN-95 

26-JAN-95 

26-JAN-95 

26-JAN-95 

26-JAN-95 

< 

26-JAN-95 

0 l ~ 
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9613446.1931 

LOGIN CHAIN OF CUSTODY REPORT (ln0l) 
Dec 30 1994, 10:00 am 

Login Number: L3551 
Account: 596 Bechtel -Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Labor~.t,oryt_:-· .. 
sa111ple / N1i.Inber 

L3551-19 
TEMP 4 
Location: 156TMP-3 

L3551-20 
TEMP 4 
Location: 156TMP-3 

L3551-21 
TEMP 4 
Location: 156TMP-3 

L3551-22 
TEMP 4 
Location: 133 
Filt H20 15 s 6010 

L3551-23 
Location: 
Water 1 s EDD 

B0_DHNS 

B0DHNS 

B0DHN5 

B0DHN6 

ICP METALS 

REPORT TYPE 

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

20-DEC-94 22-DEC-94 

20-DEC-94 22-DEC-94 

20-DEC-94 22-DEC-94 

20-DEC-94 

Holct:18-JUN-95 

22-DEC-94 

Page 3 

Signature: 

Date: 

22-DEC-94 

22-DEC-94 

It· JD ·iti 

26-J.AN-95 

26-JAN-95 

26-JAN-95 

26-JAN-95 

26-JAN-95 
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9613446101932 
LOGIN CHAIN OF CUSTODY REPORT (ln0l) 

Dec 22 1994, 01:10 pm 

Login Number: L3551 
Account: 596 Bechtel _Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Laboratory 
Sample Number 

L3551-l B0DHN5 20-DEC-94 22-DEC-9.4 
TEMP 4 
Location: RFG0l-43 
Water 1 s SCREENING Hold:18-JUN-95 

L3551-2 B0DHN:;5 20-DEC~94 22-D~C-94 
TEMP 4 
Location: RFG01-3A 
Water 1 s 6010 ICP METALS Hold:18-JUN-95 

LJ 5 51 - J B0DHNS 20-DEC-94 22-DEC-94 
TEMP 4 
Locat i o n : 133 
Water 1 s 300.0 CHLORIDE Hold:17-JAN-95 
Water 1 s 300.0 NITRATE Hold:22-DEC-94 
Water 1 s 300.0 NITRITE Hold:22-DEC-94 
Water 1 s 300.0 PHOSPHATE Hold:22-DEC-94 
Water 1 s 300.0 SULFATE Hold:17-JAN-95 

L3551-4 B0DHN5 20-DEC-94 22-DEC-94 
TEMP 4 
Location: RFG01-3A 
Wa ter 1 s 353.2 NITRATE Hold:17-JAN-95 

L3551-5 B0DHNS 20-DEC-94 22-DEC-94 
TEMP 4 
Location: 133 
Water 1 s 180.1 TURBIDITY Hold:22-DEC-94 

L3551-6 B0DHN5 20-DEC-94 22-DEC-94 
TEMP 4 
Location: RFG01-3A 
Water 1 s 9030 SULFIDE Hold:27-DEC-94 

L3 55 1-7 B0DHNS 20-DEC-94 22-DEC-94 
TEMP 4 
Location: RFG0l-JA 
Water 1 s J s·o. 1 NH3 /N . Hold:17-JAN-95 

L3551-8 B0DHN5 20-DEC-94 22-DEC-94 
TEMP 4 
Location: 157 
Water 1 s GR ALP/BETA LAL-0060 Hold:18-JUN-95 

Page 1 

26-JAN-95 

26-JAN-95 · 

26-JAN-95 

26-JAN-95 

26 - JAN-95 

26-JAN-95 

26-JAN-95 

<" 

26-JAN-95 

I 

I 

I 

I 
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96134461tl933 
LOGIN CHAIN OF CUSTODY REPORT (ln0l) 

Dec 22 1994, 01:10 pm 

Login Number: L3551 
Account: 596 Bechtel -Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Laboratory 
sample Numb.er 

L3551-9 
TEMP 4 
Location: 157 

L3551-10 
TEMP 4 
Location: 157 

LJSSl-11 
TEMP 4 
Location: 157 

B0DHN5 20-DEC-94 . 22-DEC-94 

B0DHNS 20-DEC-94 22-DEC-94 

B0DHN5 20-DEC-94 22-DEC-94 

Water 1 S SR-90 LAL-0196 Hold: 18-JUN--95 

L3551-12 
TEMP 4 
Location: 157 

L3551-13 
TEMP 4 
Location: 157 

L3551-14 
TEMP 4 
Location: 157 
Water 1 

L3551-15 
TEMP 4 
Location: 157 

L3551-16 
TEMP 4 
Location: 157 

L3551-17 
TEMP 4 
Location: 157 
Water 1 

L3551-18 
TEMP 4 
Location: 157 
Water 1 

B0DHN5 · 2 0-DEC-94 2 2-DEC-94 

B0DHN5 20-DEC-94 22-DEC-94 

B0DHNS 20-DEC-94 22-DEC-94 

s U-ISOTOPIC LAL-0108 Hold:18-JUN-95 

B0DHNS 20-DEC-94 22-DEC-94 

B0DHN5 20-:-DEC-94 22-DEC-94 

B0DHN5 20-DEC-94 22-DEC-94 

s TRITIUM(H3) · .LAL-0066 Hold:18-JUN-95 

B0DHN5 20-DEC-94 22-DEC-94 

s TC-99 LAL-0169 Hold:18-JUN-95 

Page 2 

26-JAN-95 

26-JAN-95 

26-JAN-95 

26-JAN-95 

26-JAN-95 

26-JAN-95 

26--:::TAN-95 

26-JAN-95 

26-JAN-95 

c-

26-JAN-95 
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LOGIN CHAIN OF CUSTODY REPORT (ln0l) 
Dec 22 1994, 01:10 pm 

Login Number: L3551 
Account: 596 Bechtel - Hanfdrd, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Laborat,.ory< • ..... . 
Sample Number ' 

I 

·I 

I 

I ________ _;_ __________________________ ...;__ ____ . I 

L3551-19 
TEMP 4 
Location: 

L3551-20 
TEMP 4 
Location: 

L3551-21 
TEMP 4 
Location: 

LJ551-22 
TEMP 4 
Location: 
Filt H20 

LJ551-23 
Location: 
Water 
Water 

B0DHN5 

157 

B0DHNS 

157 

B0DHN5 

157 

B0DHN6 

RFG01-3A 
15 s 6010 ICP METALS 

REPORT TYPE 

1 s EDD - DISK DEL. 
1 s !NORG TYPE 4A RPT 

20-DEC-94 22-DEC-94 

20-DEC-94 22-DEC-94 

20-DEC-94 22-DEC-94 

20-DEC-94 

Hold:18-JUN-95 

22-DEC-94 

Page 3 

Signature: 

Date: 

22-DEC-94 

22-DEC-94 

26-JAN-95 

26-JAN-95 

26-JAN-95 

26-JAN-95 

26-JAN-95 



r------ - - ------- ------- ----------------- ----- - - ----------------- --- ---- -

Westinghouse Hanford CHAIN 
Pago 1 of _ 1 ___ 

OF CUSTODY /SAMPLE ANALYSIS REQUEST Company L3~~1 Data Turnaround . • Priorty 
Collector A Company Contact Tolophono No. 

@Normal ·J >- I "'-1f'J5 ,, .J R-E. Peterson (509) 376-5858 
Project Designation Sampling Location SAF No. 
100 - HR-3 Groundwater Sanulino- Round 8 Phase 1 100- HR-3 B94-126 
Ice Chest No. fJ'V/7.;_lHY l3 Field Logbook No. 

(zt· L- {i)o ,-; 7 Method of Shipment 
. ..,,,/L, 11 c... o,.,;c l/&70 ':JI. Federal Exoress 

Shipped To Ofhite Property No. w °\ <_; -Q __ 007~ .- L( ~, Bill of Lading/Air Bill No. 
Lockheed aCJO -Y/lJIS'- nl(; 
Poulble Sample Hazards/Remark• 

Preservative 
HN03 COOL 4C H2S04 COOL 4C *1 H2S04 HN03 COOL 4C HCl tOOL 4C HN03 

Type of 
Container G G p p p PIG G G PIG p G 

No. of t: ~ 
ContainorC•l 1 1 1 1 1 1 9 1 4 1 1 - -

Special Handling and/or Storage 
Volume :. •..: 

Maintain between 2 C and 6 c. 1L 500ml 250ml 250ml 1L 500mL 40mL 1L 1L -1L 20ml · --
ICP !ANIONS- N02, TURBID- SULFIDE !AMMONIA !TOTAL TRITIUM Tc-99 ACTIV· ICP c-~ METALS Cl, N03 ITY ~LPHA, ITY METALS -. 

S04, !TOTAL SCAN -i-
SAMPLE ANALYSIS . UNFIL· P04, ~ETA, FILTER- t ~ TERED N02, Sr - 90, l:D 

N03 U-235, 
U-238 

Sample No. Matrix• Date Sampl~d Time Sampled l?Fiti - J:::t\{ 

B0DHN5 \I /~ 1~,) 11'1 / o 'Z.-u v 
;;i_/;u / fy-, 

- ><' BODHN6 \I / u '2 u 

.. 

qi~,~ kfJ$~i~j~iq~ ... ·1 Sign/Print Name• SPECIAL INSTRUCTIONS Matrix• 

-Relinquished By Oatemme l(J1YJ5 c~c_ Oatemme *1. ZnAc+NaOH s = Soil ,e. ,:) le-( l2 S-o SE = Sediment 

~~ I' .1-1ic.,At1- /2. ( 0 G "/ 6 cv//4.,,, /2_. }tJ,-f°I/ Data Deliverable-Standalone so = Solid 
SL = Sludge )Zf?;£/!) GR.~ Oatemme0 ~ Received By Oate{Time 

SaJlllle analysis results for P04, N02, N03 by EPA 300.0; and 
w = Water 

~ I~ ,,1l!f.11 /0-~/-y 
0 = Oil 

turbidity by EPA 180.1 is for information only. The ERC Contractor A = Air 
acknowledges that the 48 hour hold time will not be met. OS = Orum Solidi 

Jlelinquished &y Oatemme Received By Oatemme DL = Orum liquid• 

I The Activity Scan i s for both saJlllle nlll'bers. 
T = TI11ue 
WI = Wipe 

Relinquished By Date/Time Received By Date/Time L = Liquid 
V = Vegetation 

~i~· cl u;z,, I -:ti-3 X = Other 
( 1,/ 

q.,, Received By 

MIMI\~ 
Title 

I 2 -1 l 't ~-t7i~'i 
LABORATORY 

5,.. ,_,J lt l l~l,,,_ <v 
SECTION ·· 

.. '-- ......... · Diaposal Method 
. Diopooed By ' Oat,/Time 

<y FINA~MPLE·, 
u DIS S TION i ....... ~- ····••·· 

. . ~ DISTRIBUTION: Ongonal- Sample Yellow · Samplor BC-60()0-828 112/921 

R' 



12 .- 21 1 9~ 08:19 '6'3i3 222S 3B (4)uo 3 . . 

SAMPLE STATUS REFORT FOR N 4204. RAD SCREEN l99H4-47 TIME: i2/21/94 7:56 
JISPATCHED: 12/16/94 10: 0 SA.i.'1PLE HAS NOT BEEN SLURPED 
ECEIVED: 12/21/94 7:45 

I 
I EXT. DETER. RESULTS OR STATUS 
I **** ******** ********************************** 

4271 TOT-ACT < 5.00000E 01 pCi/G 

END OF REPORT ' . 

OUT OF GOOD . CHARGE 
R}..NGE? >.NS? CODE 
*** *** ****** 

N Y · XR.5444 

01[ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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9613446.1937 
Figure 1 

WHC-SOW-93-0003 
Revision 4 

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

Date/Ti me Received /2· 22 · 9/o 'fr> 

Project/Client I 5/fF 11/0 [33Lj-n, ( 

Client Name W Q&h·0-f)@ ~If"/\, ,J . 
Batch or Case I ---rt-:: tf?!'# . 

Cooler IO (if noted on outside of cooler) -~4~V~4 __________ _ 

1. Condition of shipping container? __ ..::.G::::;....::;.o..:;.D-0~----------
2. Custody Seals on ·cooler intact? Yes [>:r No (] 

3. Custody Seals dated and signed? Yes Cxf' No (] 

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

5. Vermiculite/packing material is: Wet [ ] ~ry ~---------

6. Each sample is in a plastic bag? Yes (t)<] No (] 

7. Number of sample containers in cooler: -~~-9~---------
8. Samples have: 

9. Samples are: 

__ tape 

~ custody seals 

...x__ in good condition 

__ broken 

__ other 

__ hazard labels 

__ appropriate sample 
labels 

__ leaking 

_ have air bubbles 

10. Coolant Present? Yes MNo [ ] Sample Temperature __ y ____ °C-=-----
ll. The following paperwork should be accounted for .(N/A if not applicable): 

Ch a in of Custody I ( s) --.... /4'-tir-f.lj,,<d..__· ______________ _ 

Request for Analysis #(s) __ IJ..:.....,l:~tj.'"---------------
Airbill # :190 -7',i1 ~- QI( Carrier .fe4 £X 

12. Have any anomalies been _ identified above? Yes [ ] No [ ] 1i;JJ 
13. Memos have been initiated for_ all anomalies identified above? Yes [ ] ,1/;fl. 

Pri nt•1 llame/S i gna tura E!,,o,11 Cj)/'/-,,,'F, A/lv~,c'!, Oa te/Time / :i, -;/ ;,_ ,;1_t;1 C:::n A 
~ ..- 1:u"-¥"J 

01 ~-

-I 

I 

I 



9613~~61Jl938 
Sample Login 

Login Review Checklist 

Lot -Number L 3£57 

The login review should be conducted by that person logging in the samples as well as .a 
peer. Ple:i.se. use this checklist to ensure that such reviews occur in a uniform basis . . Ple:ise 
sign and date below to verify that a login review has occurred. This checklist shou-ld be · 
affixed to e.ach login package prior to distribution. 

For an e /Teciive Jorin i.vicw, .u a minimum. live rcporu (rcru lhc 1011n pn,ccu an: required . These an: ~c claia o( custody (or 

equ iva lent), the Jorin cbain o( c:islDdy !TfOn, :.!le s.&m;,Je wmnur, report. !Al sample recci'1oJ chccklut. ,nd lhc lo(in quoui,on. Sc fo r: 
bci: inninJ a review, :iuun: ·w, t.'lcsc live ccmponcnu arc ava ilable. Fer job1 ....;lh siaslc componcn1 s.&mplcs. :he s.&mple rur:-."1".ary r:;:on 
may be ommiucd. · · 

Samnle Summan,r Re;,ort 
Ni.A 

I. 
2. 
3. 

4. 
5. 

6. 

Are all sample IDs correct? 
Are all samples present'? 
Are all matrices correct? 
(t , i: .• TCI.P uwysc.a s.hculd ba 00 a TCI.P !tacha1c. /idd blu1b s.bouJ4 be \lo'UCt1 

.. _ .. 

Are all analyses on the chain of custodynogin quotation included? 
Are Jnalyses logged in for the correct container? 
(, . , . , uwysu ~iriq pmavaUGD lowd i~ for a praaved =-imr ud me w-n:11) 

Are samples logged in according to laboratory batching procedures? ~ 
{c ., ., TCI.P rriuJu lcachia.r &Ad auoo:iai.cd ltlCUls/scmiYOl&tila orpma &AOUJd be Jor,n ia cn lh4 s.&mc boaJc) 

Log in Chain of C:.Jstodv Re;,ort 

1. 
2. 

Are the Collect, Receive , and Due dates correct for every sample? 
Have Jppropriare sample comments been included? 
(c., ., ~S/'MSD ciui(IWi=. c0mnwu1 (rem Lbc client ,on,;uml1& mahod modilic.auons) 

Samnle Receiving Checklist 

l. Are JnY discrepanc:es betwee:, the chain of custody and the login noted?_ 
(e . , . , :licn1 lDJ ditrcrcn1 00 chains of c1U1ody ind bon.lc labels • .s.ainplca nae &em • .samplca IOll frvm brui:acc) 

Pri mary review signature . Dale Secondary review signature Dare 

02( 

t; 



Lockheed Analytical Services 
Sample Receiving Checklist 

· cucntName: We(,./ .//,.. <{) -fl,_-4,?,/) 
COOLER co No mo ti' UPON RECEIPT 

Temperature of cooler. upon roccipt: 

temperature of temp. blank upon receipt: 

custody seals intact 

chain of custody present 

blue ice (or equiv.) present/frozen 

rad survey completed 

SAMPLE CONDIJ10N UPON RECEIPT 

all bottle, labeled 

samples intact 

proper container used for sample type 

sample volume sufficient for analysis 

proper pres. indicated on the COC 

VOA'• contain headspacc 

--

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

MISCELLANEOUS ITEMS 

samples with short holding times 

samples to subcontract 

ADDmONAL COMMENTS/DISCREP ANCIBS 

" ( \ 

Job No. Cooler ID: //1/d 

Yea No • Com.mcnta/Discrcpancica 

x 
X 
✓ 

Yea No • Commcnta/Dilcrepancica 

Y-. 
_% 

I, 

V 

)(_ 

//J/,IJ 
',111£) 

I 

Yea No . • Commcnta/Discrcpancica 

_).-
• 7 ~ 

y 

V '-

Complctcdby/date: /f/'o. I/( ~ o.. ' )nA . PX] 1 ~ - 1._ ~- 9;,L-

c, 
N 
' _, 

r - ...,. 
Sent to the client (date/initials): •• Client's signature upon roceipt: 

version 2.0 (11/11/94) 

Pagel of 



BODHNS -

BODHN6-

REPORT TYPE -

9613~46-19~0 
Lockheed Analytical Laboratory 

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

L3551-l Water 
L3551-2 Water 
L3551-3 Water 
L3551-3 Water 
L3551-3 Water 
L3551-3 Water 
L355 l-3 Water 
L3551-4 . Water 
L3551-5 Water 
L3551-6 Water 
L3551-7 Water 
L3551-8 Water 
L3551-ll Water 
L3551-14 Water 
L3551-17 Water 
L3551-18 Water 

L3551-22 Fi lt H20 

L3551-23 Water 
L3551-23 Water 

SCREENING-
6010 ICP METALS- -' 
300 .0 CHLORIDE-
300.0 NITRATE-
300.0 NITRITE-
300.0 PHOSPHATE-
300.0 SULFATE-
353. 2 NITRATE-
180.1 TURBIDITY-
9030 SULFIDE-
350.1 NH3/N-
GR ALP/BETA LAL-0· 
SR-90 LAL-0196-
LI-ISOTOPIC LAL~Ol 
TRITIUM(H3) LAL-0· 
TC-99 LAL-0169 -

6010 ICP METALS -

EDD - DISK DEL-:-
INORG TYPE 4A RPT• 

02~ 



CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0DHN5 
Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD~ 

Lab Code: LOCK Case No.: 1222WH 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

0.0 

SAS No.: SDG No. : L3551W 

Lab . Sample ID: L3551-2 

Date Received: 12/22/94 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 34.0 B p 
7440-36-0 Antimony= 50.0 u p -
7440-38-2 Arsenic 56.0 u p -
7440-39-3 Barium - 13.4 B p -
7440-41-7 Beryll'ium 1.0 u p -
7440-43-9 Cadmium ·4_0 u p -
7440-70-2 Calcium- 29700 p -
7440-47-3 Chromium 3.0 TI p -

- -7440-48-4 Cobalt 6.0 u p 
7440-50-8 Copper= 3.0 u p --7439-89-6 Iron 49.3 B p 
7439-92-1 Lead 47.0 -u p -7439-95-4 Magnesium 5060 p 
7439-96-5 Manganese 1.0 B p -
7440-02-0 Nickel 10.0 u p -
7440-09-7 Potassium 2040 B p -
7782-49-2 Selenium 90.0 u p -
7440-22-4 Silver - 4.0 u p -
7440-23-5 Sodium-- 4870 B p -
7440-28-0 Thallium 500 u p -
7440-62-2 Vanadium- 4.8 B p -
7440-66-6 Zinc - 6.2 B p -

-
- -
- -
- -

Color Before: Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
ILMO3.0 

024 

- - ----



CLP 

1 

- - - -·-- - - - --- ----

CLIENT ID NO : 
INORGANIC ANALYSES DATA SHEET 

B0DHN6. 
Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD 

Lab Code: LOCK Case No.: 1222WH SAS No.: SDG No.: L3551F 

Lab Sample ID: 13551-22 

Date Received: 12/22/94 

Matrix (soil/water): WATER 

Level (l ow/med) : 

% Solids: 

LOW 

0.0 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 16.0 u p 
7440-36-0 Antimony- 50.0 u p -
7440-38-2 Arsenic - 56.0 u p -
7440-39-3 Barium - 13.4 B p -
7440-41-7 Berylliiim 1.0 u p -
7440-43-9 Cadmium '4.0 u p -
7440-70-2 Calcium- 34300 -E p 
7440-47-3 Chromium 3.0 u --- p -
7440-48-4 Cobalt - 6.0 u p -
7440-50-8 Copper= 3.0 u p -
7439-89-6 Iron 7 . 0 u p -
7439-92-1 Lead 47.0 -u p 

-7439-95-4 Magnesium 5620 p 
7439-96-5 Manganese 1.0 u p -
7440-02-0 Nickel 10.0 u p -
7440-09-7 Potassium 2170 -B p 
7782-49-2 Selenium 90.0 u p -
7440-22-4 Silver - 4.0 u p -
7440-23-5 Sodium-- 5350 -p 
7440-28-0 Thallium 500 u p -
7440-62-2 Vanadium- 4 . 2 -B p 
7440-66-6 Zinc - 2.0 u p -

-
- -
- -
- -

Color Before: Clarity Before: Texture: 

Color Af t er: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
ILMO3.0 

045 



9613446.19~3 
LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

JClient Sample ID: BODHNS JDate Collected: 20 - DEC-94 

!Matrix: Water !Date Received: 22 - DEC-94 

•~.i~:~~;.t.~i;.::.;:•:•::: .•••••••••.••• : .•... ;;: ..•.• •·•.•·••·••::•:1
1

!!!!:•11•:!··········•······•·:······•:••·::••··••::••:••·····;···::•!•:.· .... 

Units·'.· :·· Method :· / Result Repo.rt·i ng oafa ··>••••..: •\ ·o1W•>t 
.;:;:;.;-· 

. DetjUmit .aual ifier (s) ·Analyzed 
'-; · .. :• ,;. 1-·> •.• - ,. 

Turbidity NTU 180. 1 0.00 N/A 22-DEC-94 

Chloride mg/L 300.0 3. 1 0.02 22 -DEC-94 

Nitrate-N mg/L 300.0 0.64 0.02 22-DEC -94 

Nitrite-N mg/l 300.D < 0.01 0.01 22 -DEC-94 

Ortho Phosphate mg/L 300.0 < 0. 1 0. 1 H 23 -DEC -94 

Sul fate mg/L 300.0 15. o.i 22 -DEC -94 

Arrmonia Nitrogen mg/L 350.1 < 0.05 0.05 04-JAN-95 

Nitrate-Nitrite-Nitrogen mg/L 353.2 0.64 0.05 30-DEC-94 

Sul f ide mg/L 9030 < 3 3 23-DEC-94 

17333 L3551 -5 

17328 L3551-3 

17326 L3551-3 

17329 L3551-3 

17330 L3551-3 

17332 L3551 -3 

17425 L3551-7 

17565 L3551-7 

17360 L3551-6 

I 
I 
.I 

I 



··----.· ·--·~--~ -------·····- -------- - --------------
96 I 3446,. I 94LI 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, YA 

Bechtel Hanford Project {Project BECHTEL-HANFORD) 

Client Sample ID: BODHNS 

Date Collected: 20-DEC-94 

Matrix: 

Gross Alpha 
Gross Beta 

Yater 

12-JAN-95 GR ALP/BETA LAL-0060 17419 
12·J[IN·95 GR ALP/BETA LAL-0060=17419 

· Page 2 

0.65 
4.4 

LAL Sample ID: L3551-8 

Date Received: 22-DEC-94 

Login Number: L3551 

0.93 
1.5 

1.6 
2.1 

408 

pCi/L 
pCi/L 



9613446 .. 19~5 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BODHNS 

Date Collected: 20-DEC-94 

Matrix: Water 

Total radio-strontium 20-JAN-95 SR-90 LAL-0196_17434 

Page 3 

-----~ ----- - -----~----· - -

-0.05 

LAL Sample ID: L3551-11 

Date Received: 22-DEG"94 

Login Number: L3551 

0.40 0.70 pCi/L 

·I 

I 

'.J 

I 



• 

U-233/4 
U-235 
U-238 

9613446.19Y6 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, ~A 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BODHN5 

Date Collected: 20-DEC-94 

Matrix: ~ater 

21-J~N-95 LI-ISOTOPIC LAL -0108 17453 
21·JAN·95 U·ISOTOPIC LAL-0108-17453 
21- J.AN-95 U· ISOTOPIC LAL-0108=17453 

Page 1 

2.57 
1.01 
1.06 

LAL Sample ID: L3551-14 

Date Received: 22-DEC 0 94 

Login Number : L3551 

0.60 
0.37 
0.38 

0.25 
0.20 
0. 19 

410 

pCi/L 
pCi/L 
pCi/L 



.. 

H-3 

9613~46 .. 1947 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project {Project BECHTEL - HANFORD) 

Client Sample ID: BODHNS 

Date Collected: 20-DEC-94 

Matrix: Water 

30-D6C-94 TRITIUM(H3) LAL-0066_17467 

Page 5 

120 

LAL Sample ID: L3551 -17 

Date Received: 22-DEC ~94 

Log in Number: L3551 

200 · 250 pCi/L 

411 



" 

Tc-99 

RAD DATA REPORT (raO1) 

Bechtel Hanford, Inc.* Richland, YA 

Bechtel Hanford Project {Project BECHTEL-HANFORD) 

Client Sample ID: BODHNS 

Date Collected: 2O-DEC -94 

Matrix: Yater 

22-JAN -95 TC-99 LAL-0169_17436 

Page 6 

1.8 

LAL Sample ID: L3551·18 

Date Received: 22-DEC~94 

Login NIXOber: L3551 

3.7 · 6.3 pCi/L 



3/06/95 Data Validation Check List 

for Project 100-HR-3 

HEIS s~ I Cl lent Master DP DP Sequence Y Y Y Y Y Y Date OSM 
Nllliler I Saq>le Nllliler . I File Nllliler I Nl.lllber I Laboratory INI VOA INISEMI VOA INIPEST/PC8 INI WETCHEM INI METALS I COfl4ENTS INI RADCHEM IRcvd DP I 

-- --- -- ---1--------- - -- -------1- - -- - -- ---------1- - ---- -- ----1- - ---------- --- 1-1- - ------ 1-1-------- 1-1-------- 1-1-------- 1-1-------- ]--------------- 1-1-------- 1--------1 

800HN5 I ~'<'JV°' ILK31 I I LOCKHEED INI INI INI IYI 2/03/95 IYI 2/03/95 112/22/94 - SAF- IYI 2/03/95 I 2/03/951 

800HN6 

c:9<' 17 - 894-126 

ILK31 I LOCKHEED IYI 2/03/95 112/22/94 - SAF- INI 
894-126 

I 21031951 

'° tl'.. 

'-.N 
-s= 
--'= 

Data Entry Coq,lete: DP7)f l.L 3 _, _ "' 

Val fdatlon Rcvd 3 - 1.,9\ 5 



.96134~6~1950 
Golder Associates Inc. 

4104-148/h Avenue, NE 
Redmond, WA 98052 
Telephone (206) 883-0777 
Fax (206) 882-5498 

March 3, 1995 

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

RECORD COPY 

ATTENTION: Ms. Jeanette Duncan 

f!JJ'Goldf!r . 
'.Associates 

Our ref: 943-1610.073.0400 
94-1610/0/270 

RE: TRANSMITIAL OF DATA VALIDATION PACKAGES 
CONTRACT NO. MSH-SWV-315905 

Dear Ms. Duncan: 

This letter is to transmit the following data validation packages: 

94-126 

Project 

100-HR-3 
PHl Round 8 

Please call if you have any questions. 

Sincerely, 

GOLDER ASSOCIATES INC. 

[,{c ,'"J/GW,t\ y rVv)&rJ 

Christina I. Jensen 
Task Manager 

CU/lk 

Enclosures 

p:lmviroolwbelclvldptnn.ltr 

Data Package 

LIGl-LAS 

Analyses 

Inorganics, 
General Chemistry, 
Radiochemistry 

O FFICES IN AUSTRALIA CANADA GERMANY HllN(.;ARY ITAIY SWFf)FN lJNITED KINGDOM UNITED STATFS 



9613446.195l 
RECORD COPY 

MEMORANDU 

TO: March 3, 1995 

' FR: Anne Jensen, Golder Associates Inc. 0/-
RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 

LK31-LAS (943-1610.073 LK31RAD.HR3) 

INTRODUCTION 

This memo presents the results of data validation on data package LK31-LAS prepared 
by Lockheed Analytical Services. Sample information is provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0DHNS• FIELD SPLIT RADIOCHEMISTRY 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 

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, with the exception of the 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. 

0 
... , u~ 



9613~46 ·~ 1952 

Data Package ID: LK31-LAS Analysis: RADIOCHEMISTRY 

Completeness. The data package was complete for all requested analyses. A total of one 
sample was validated in this data package with a total of eight 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. 

MAJOR DEFICIENCIES 

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 Blanks 

• Uranium-233/4, -235, and -238 were detected in the laboratory blank. Attachments 2 
and 5 provide a summary of samples affected, data qualifications applied and 
supporting documentation. 

Matrix Spike 

• No matrix spike was analyzed for tritium. Attachments 2 and 5 provide a 
summary of samples affected and data qualifications applied. 

FIELD QC 

• Sample BODHN5 was identified as the field split of sample BODHL9. 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. 

002 



96134461tl953 

ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

003 



. 9613~46. I 95ll 

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 



.9613446.~ 1955 

ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 

005 



WHC-SD-EN-SPP-002, REV.2 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: LIGl-LAS REVIEWER: DATE: PAGE...1..OF...1.. 
A. JENSEN 3-03-95 

COMMENTS: RADIOCHEMISTRY 

COMPOUND/ANAL YTE QUALIFIER SAMPLES REASON 
AFFECTED 

URANJUM-233/4 J BODHNS DETECTED IN 
URANJUM-235 PREPARATION BLANK 
URANJUM-238 

TRITIUM UJ BODHNS NO MA TRIX SPIKE 
ANALYZED 

006 



ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 

007 



0 
C) 

1;t') 

Validated Data SUllllary, Data Package: LK31·LAS 

Samp# B0DHN5 
Date 12-20-94 

Location 199·H4-47 
Depth ---
Type \JATER 

Conments SPLIT 

Parameter Units Result Q 

URANIUH-233/234 pCi/L 2.570 J 
URANIUM-235 pCi/L 1.010 J 
URAN !UM· 238 pCi/L 1.060 J 
GROSS ALPHA pCi/L 0.650 u 

GROSS BETA pCi/L 4.400 
TRITIUM pCi/l 120.000 UJ 

TECHNET IUH-99 pCi/l 1.800 u 
STRONTIUM pCi/L -0.050 u 

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

(2.e V ~ :>( d t\e (-:, 
3/q/qs 



U-233/4 
U-235 
U-238 

9613446~1959 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, YA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BODHN5 

Date Collected: 20-DEC-94 

Matrix: Yater 

21-JAN-95 U-ISOTOPIC LAL-0108 17453 
21-JAN-95 U-ISOTOPIC LAL-0108-17453 
21-JAN-95 U-ISOTOPIC LAL-0108=17453 

Page 1 

LAL Sample ID: L3551-14 

Date Received: 22-DEC-94 

Login Number: L3551 

2.57 T 
1.01 r 
1.06 :r 

0.60 
0.37 
0.38 

0.25 
0.20 
0.19 

pCi/L 
pCi/L 
pCi/L 

-410-

009 



H-3 

9613~46~1960 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample JO: BODHNS 

Date Collected: 20-DEC-94 

Matrix: Water 

LAL Sample JD: L3551-17 

Date Received: 22-DEC-94 

Login Nl.lllber: L3551 

30-DEC-94 TRITIUM(H3) LAL-0066_17467 120 l}J 200 250 pCi/L 

411 

010 



r-----·- ·- - - -- - · - - ~ -

Tc-99 

.96134~61" 1961 

RAD DATA REPORT (raO1) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BODHN5 

Date Collected: 2O·DEC·94 

Matrix: Water 

22-JAN-95 TC-99 LAL-O169_17436 

Pege €, 

1.8 

LAL Sample ID: L3551-18 

Date Received: 22-DEC·94 

Login Nunber: L3551 

3.7 6.3 u pCi/L 

412 

011 



.9613446111962 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BODHN5 

Date Collected: 20-DEC-94 

Matrix: 

Gross Alpha 
Gross Beta 

Water 

12-JAN-95 GR ALP/BETA LAL-0060 17419 
12-JAN-95 GR ALP/BETA LAL-0060=17419 

LAL Sample ID: L3551-8 

Date Received: 22-DEC-94 

Login Number: L3551 

0.65 U 0.93 
4.4 1.5 

1.6 
2.1 

pCi/L 
pCi/L 

012 
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RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, ~A 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BODHN5 

Date Collected: 20-DEC-94 

Matrix: ~ater 

LAL Sample ID: L3551-11 

Date Received: 22-DEC-94 

Login Number: L3551 

Total radio- s tront ium 20-JAN-95 SR-90 LAL-0196_17434 -0.05 U 0.40 0.70 pCi/L 

-Pese 3 013 -~ ~I -~ 
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ATTACHMENT 4 

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION 

014 



Log-in No.: L3551 
Quotation No.: O400000-B 

SAF: 94-126 
Document File No. : 1222596 

WHC Document Control No.: 126 
SDG No.: LK31 

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. 

Analytical Method 

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. 

Strontium 

The strontium analysis was performed using LAL-91-SOP-0 196. No problems were 
encountered during analysis. All QC criteria were met. 

Technetium-99 

The technetium-99 analysis was performed using LAL-91 -SOP-0 169. No problems 
were encountered during analysis. All QC criteria were met. 

Tritium 

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

Uranium-Isotopic 

The uranium isotopic analysis was performed using LAL-91-SOP-0 108. Noise in the 
spectrum of duplicate caused the sample duplicate analysis to be out of limits for U-
234 and -235. The data is considered acceptable. All other QC criteria were met. 

Yvonne M. Jacoby 
Prepared By 

January 25. 1995 
Date 



Westinghouse Hanford OF CUSTODY /SAMPLE ANALYSIS 
Page 1 of _!__ 

CHAIN REQUEST Company L3~Gl Data Turnaround -• Priorly 
Collector A ., Company Contact Telephone No. 

@Normal '>- I "-1f'J , .,) R. E. Peterson (509) 376-5858 
Project Designation Sampling Location SAF No. 
100 - HR-3 Groundwater Samnl i nq-Round 8. Phase 1 100- HR-3 B94-126 
Ice Cheat No. .1-J't/ 11.;.._l,,,.7 . 

":JI 
Field Logbook No. tzr- l - 0 0 •-; 7 

Method of Shipment 
•yl~TL, 1 / c /3c-,.vc 1/c//O Federal Exoress 

Shipped To 
Offaite Property No. W "\ S -Q --Q{J7 ':, -- l/ "-I Bill of lading/Air Bill No. 

Lockheed a CJO -Lf (1)1 , - n l(;-, 
Possible Sample Hazards/Remarks 

Preservative 
HN03 COOL 4C H2S04 COOL 4C *1 H2S04 HN03 COOL 4C HCl tool 4C HN03 

Type of 
Container G G p p p P/G G G P/G p G 

No. of -Containerlsl 1 1 1 1 1 1 9 1 4 1 1 ,,, 
Special Handling and/or Storage 

Volume 
Maintain between 2 C and 6 c. 1L 500ml. 250ml. 250ml. 1L 500ml 1L 40ml 1L 20ml 1L -r:: 

ICP ANIONS- N02, TURBID· SULFIDE AMMONIA TOTAL TRITIUM Tc-99 ACTIV· ICP CJ'. 
METALS Cl, N03 ITY ALPHA, ITY METALS ~ 

S04, !TOTAL SCAN i-

SAMPLE ANALYSIS UNFIL · P04, BETA, FILTER- ~ TERED N02, sr-90, l:D 
N03 U- 235, 

U-238 

Sample No. Matrix• Date Sampled Time Sampled -

~~ -BODHN5 II I ;:i /.'l- ~ /4- y 1,y1.-0 v 
B0DHN6 II /:l.. / ,-i ; 1 /try-, /u 10 y 

CHAIN o f. POssiss1or:t I Sign/Print Names SPECIAL INSIBUCTIONS Matrix' 
:::-;•: :::•:• .. =::,:::·.;:::::::: ::.:::.-.. ·-. ·.::. ::::·._,;. 

*1. ZnAc• NaOH Relinquished By Oatemme z~~ E~C 
Datemme s = Soil 

ffa~ tv/-u 
,c.<I U.-( 1<)0 SE = Sediment 

/'.L ile.A~ /)..(0 .(7,: / 6a///4,,, /2 -2t7··fl; Data Deliverable-Standalone so = Solid 
SL = Sludge E~ 6R.<!.. Datemmec,~ 

Received By Oate{Time 
Safl1)le analysis results for P04, N02, N03 by EPA 300.0; and w = Water 

~ ·- ',L,uJJ.J.j ,J /0·2.l-9 
0 = Oil 

turbidity by EPA 180.1 is for information only. The ERC Contractor A = Air 
acknowledges that the 48 hour hold time will not be met. OS = Drum Solids 

Jlelinquished Ely Datemme Received By Datemme DL = Drum Liquid• 

I The Activity Scan is for both S8f11>le nuibers. T = Tiuue 

- WI = Wipe 

Relinquished B~ Date/Time Received By Datemme L = Liquid 
V = Vegetation 

en r;!M.J (-1/ l'/tt I- --n-3 X = Other 

b LABORATOf\Y 
Received By 

M~~ 
Title 

12 · l l 't ~at7i:;'i ! · SECTION :-:: 5,.. .....t Lt { l hl.-," ,I 

Fl~~-MPLE. 
Disposal Method Disposed By Dat.{Time ,,, -DIS /ION :· _.) 

DISTHlliUTION: Original- Sample Yellow • Sampler BC-6000-828 112/921 
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ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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96134~6~ - D-EN-SPP-001. Rev. 1 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION A B C CJ E 
LEVEL: 

PROJECT: /OD-HR-3 . DATA PACKAGE: LK 3/- L1.s 
VALIDATOR: A. Tf V15ff\ LAB: L trl< ')ff d DATE: ~ (~D/95-

CASE: SDG: 

ANALYSES PERFORMED 
!iGrot• ~ Strontium-90 ~ T1chn1tium-99 tA!phe • Gamm• 

pha/Beta Pl~OICOPV Sp1~011copy 

• Total Uranium . 0 Redium-22 irritium 0 

SAMPLES/MATRIX 

fJOI\HN.~ I IA JA-,ER 

1. Comp 1 eteness • • • • • • • • • • • • • • • • • • • • • • • • • • D N/A 

Technical verification forms -present? •• . . . . . . @no N/A 
Comments:. ____________ ...,.... __________ _ 

2. Initial Calibration • • • • • • • • • • • • • • • • • • • • • • • 0 N/A 

Instruments/detectors calibrated within •

1
e No 

one year of sample analysis? •••••••••••• 
Initial calibration acceptable? ••••••••••••••. Yes No 
Standards NIST traceable? • ~ • • • • • • • • • •. • • • • • • es No 
Standards Expired? • • • • • • • • • • • • • • • • • • • • • Yes ~ 

H/A 
N/A 
H/A 
H/A 

Comments: _______________________ _ 

A-1 018 
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3. Continuing Calibration •••••••••••• · · · • . • • 0 N/A 

Calibration checked within one week of sample analysis? •• ~ No N/A 
Calibration check acceptable? •••••• • • • • • • • • • -~ No N/A 
Calibration check standards NIST traceable? •••••••• ·@ No . N/A 
Calibration check standards expired? •••••••••••• Yes@ N/A 
Comments:; _______________________ _ 

4. Blanks ••••••••••• . . . . . . . . . . . . . . . . . . • N/A 

Method blank analyzed? • • • • • • • • • • • • • • ••••• 8 No N/A 

. Method blank results acceptable? •••• ?( t: .ntp~e • ••. Yes Qig) N/A 
Analytes detected in method blank? ••••••••••••• @ No N/A 
field blank(s) analyzed? •••••••••••••••••• Yes @ N/A 

Field blank results acceptable? ••• • • • • • •· •• •• •• •• • •• Y Yeess NNoo !N/AA 
Analytes detected in field blank(s)? •••••• 
Transcription/Calculation Errors? •••••••••••••• Yes No N/A 

Comments: Uran,urfl -a3lf / ,23s-/ p( 3J) wtr( deftctrd ih fht; 
m e+h Dd blan1< . Dato.., gua lt'frcot,·~n ,s o/flld fcJ 

5. Matrix Spikes • ••••• . . . . . . . . . . . . . • • • • • • • D N/A 

M t · k l d? 5e f i1 t1 f? fli:") a r1x spi e ana yze . • • • . . . • • . . . • • . . • . . Yes ~ 
Spike recoveries acceptab 1 e? • • . • • • • • • • . • . • . . @ No 
Spike source traceable?.~ • ••••••••••••••••. Yes lo 
Spike source expired? • ••••••••••••••••••• Yes No 
Transcription/Calculation Errors? • ••••••••••••• Yes No 

Comments: No mafra $!)1.6e was avwly zed -f~1r tritium 
J 

A-2 

N/A 
N/A 
N/A 
N/A 
N/A 

- ---------

Oi9 

l 
I 
I 

I 
I 
I 



9613446.1970 
WHC-SD-EN-SPP-001, Rev. l 

6. Laboratory Control Samples 

LCS analyzed? .•••.•• 
LCS recoveries acceptable? 
LCS traceable? ••..•• 
Transcription/Calculation Errors? •.• 

. . . . . 
No 
No 
No · 

•• Yes @ 
. . . . . 

. . . . . . 

0 N/A 

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? 

. . . . . . . . . . . • N/A 

•••• ,s No H/A 
• • • • • • • • Yes No N/A 

• • • . Yes No H/A 
•••. Yes riV N/A 

. ••. Yes (§) N/A 

. . . 

. . . 

Comments: ________________________ _ 

a. Duplicates . . . . . . . . . . . . . . . • • • . . . • • . . 0 N/A 

Duplicates Analyzed? . • • • • . . • . . . . . . . . . • • -~ No N/A 
RPO Values Acceptable? . . . . . . . • • . • • • • . . . . • Yes No N/A 
Transcription/Calculation Errors?. . • • . . . . . • • • • • Yes ~ N/A 

Conments: 

A-3 
020 
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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? . • • • • •••• Yes No @ 
Field split sample(s) analyzed? ••••••••••••••• @ - No N/A 
Field split RPO values acceptable? •• -?~t: .h/Jte_. • • Yes No @ 
Performance audit sample(s) analyzed? • • • • • • ••• Yes @ N/A 
Performance audit sample results acceptable? •••••••• Yes No @ 
Comments: Saw:.nle EabHMS- is ±be +ield split of 
SomDle J3o,DH- L9.r If commr{.son of ±hese re.suits 

10. Holding Times 

Are sample holding
1
tjmes acceptable? 

Arit1 ~15 · s~ ... ,,, Date 

Comments:~i----i,-'-l...la~~---4-.:..::' ~:..1...~;...;D".L.,9~1-+-_ _..:,.;:..:,_-+-~..i...:..;.:_!---!-=-+-~~~i---:-:-=-=--+ 
tJS: 

11 . Results and Detection Limits (Levels D & E) • • • . • • N/A 

Results reported for all required sample analyses? •••• ies No N/A 
Results supported in raw data? • • • .•• Yes No N/A 
Results Acceptable? . • • • • • • • • • .••.•• es 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: --------------------------

021 
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Analyte 

Gross alpha 
Gross beta 
Sr-90 
Tc-99 
H3 
U-234 
U-235 
U-238 

LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY ANALYTES 

QC Data Summary for Reagent Blank Analysis 

Batch ID MDA cceptanc · Date 
.. 

Limit · Analyzed 
17419 1.09 2.0 01/12/95 
17419 2.03 4.0 01/12/95 
17434 0.31 1.0 01/20/95 
17436 6.17 1.0 01/22/95 
17467 245 300 12/30/94 
17453 0.05 1.0 01/21/95 
17453 0.02 1.0 01/21/95 
17453 0.04 1.0 01/21 /95 

MBB Q 
result 

0.02 
1.43 
0.11 

-0.29 
17.1 

(0.95 
(0.29 
( 0.36-- ) 

l) -;;23 4; 

defecttJ 

l)-;)35' and O ✓J31! were_ 

in fhe fY/ e!fwd ./J/anK. 
15 r111eJ fo ~af()._ guf/.l1ftco-fJol'/ 

j O rY1 / / t f3 ()_b !f Al 5~; 
I(--/! 

J. 

-414-
022 
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LK31.WK1 

Gross Alpha 
HEIS No.: BODHN5 

B4 
Lab ID: L3551-8 

Aliquot: 2.50E-01 
Net counts: 9 
Bkg counts: 4 

Spl count time: 100 
Bkg count time: 100 

EFFIC: 0.137 
Cale.: 0.66 

Rptd: 0.65 
MDA calc: 1.6 
MDA rptd: 1.6 

Gross Beta 
HEIS No.: BODHN5 

B4 
lab ID: L3551-8 

Aliquot: 2.50E-01 
Net counts: 197 
Bkg counts: 94.1 

Spl count time: 100 
Bkg count time: 100 

a into b X TALK: 0.252 
EFFIC: 0.419 
Cale.: 4.4 
Rptd: 4.4 

MDA calc: 2.1 
MDA rptd: 2.1 

Strontium 90 
HEIS No.: BODHN5 
DETECTOR: C3 

Sample: L3551-8 
DECAY: 1 

Samele amt Cl): 5.00E-01 
GROSS CNTS: 192 
Count time: 200 

GROSS BKG: 197 
EFF!C.: 0.443 

INGROWTH: 1.055 
Yield: 0.939 
Cale: -0.05 
Rptd: -0.05 

MDA, Cale: 0.75 
MDA, rptd: 0.70 

LK31.WK1 21-Feb-95, Page 1 

023 
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LK31.WK1 

Tritil.rn 

HEIS No. BOOHNS 
Lab ID L3551-17 

Aliquot, L 0.01 
Gross counts, Blank 18.2 

smol, CPM 1.32 
bkgd CPM 0.79 

Count time 20 
Efficiency,s~l 0.194 

Efficiency,blank 0.186 
Result, calc. 123 
Result, rptd. 120 

MDA, calc. 240 
MDA, rptd. 240 

Technetium 

HEIS No. BOOHNS 
Lab ID L3551-18 

Aliquot, L 0.1 
Gross CPM, Blank 2.39 
Gross CPM, SR¥ll 2.66 

Efficiency 0.821 
Yield 0.851 

Count Time 60 
Result, calc. 1.7 
Result, rptd. 1.8 

MDA, calc. 6.3 
MDA, rptd. 6.3 

LK31.WK1 28-Feb-95, Page 1 

024 

L 



r --

9613446101975 

LK3UIK1 

Isotopic Uranium 

HEIS No. BODHN5 
lab ID L3551-18 

Aliquot, L 0.2 
Net counts tracer 709.3 

DPM Tracer 10.2 
I.J-233/4 Nt cnt smpl 79.3 

Efficiency 0.236 
Yield 0.614 

Count time, blank 1440.0 
DPM, blank 0.016 

233/4 Result,calc. 2.57 
I.J-233/4 Result,rptd 2.57 
U-233/4 MDA, calc. 0.20 
U-233/4 MDA, rptd. 0.25 
U-235 Net cnt smpl 31.3 
U-235 Result, calc 1.01 
U-235 Result, rptd 1.01 

U-235 MDA, calc 0.20 
U-235 MDA, rptd 0.2 

U-238 Net cnt smpl 32.7 
U-238 Result, calc 1.06 
U-238 Result, rptd 1.06 

U-238 MDA, calc 0.20 
U-238 MDA, rptd 0. 19 

LK31.IIK1 02-Mar-95, Page 1 
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MEMORANDU 

FR: Heidi Gregerson, Golder Associates Inc. \'w--0 
RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE 

LK31-LAS (943-1610.073 LK31INO.HR3) 

INTRODUCTION 

This memo presents the results of data validation on data package LK31-LAS prepared 
by Lockheed Analytical Services. Sample information is provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0DHNS• SPLIT INORGANICS WATER 
B0DHN6 SPLIT WATER 

SEE ATTACHMENT 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) 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. 

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. Two samples 
were validated in this data package with a total of 44 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 
~ ..;~~ ~+<cG 
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Data Package ID: LK31-LAS Analysis: INORGANICS 

MAJOR DEFICIENCIES 

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 Blanks 

• Antimony and copper were detected in the initial calibration blank at negative 
concentrations. Attachments 2 and 5 provide a summary of the samples affected, 
data qualification applied and supporting documentation. 

• Vanadium, manganese, and zinc were detected in the continuing calibration blank 
at positive concentrations. · Attachments 2 and 5 provide a summary of the samples 
affected, data qualifications applied and supporting documentation. 

• Arsenic was detected in the preparation blank at a negative concentration. 
Attachments 2 and 5 provide a summary of samples affected, data qualifications 
applied and supporting documentation. 

FIELD QC 

• Samples B0DHNS and B0DHN6 were identified as field splits and will be evaluated 
in the final summary report. Data qualification is not required for field QC. 
Attachment 3 provides a summary of the results. 

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 



.9613446.1978 

ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 
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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 QUALIFICATION SUMMARY - FORM B-7 

SDG: REVIEWER: DATE: PAGE_l_OF_l 
LK31-l.AS H. Gregerson 2-23-95 

COMMENTS: INORGANICS 

COMPOUND/ANAL YTE QUALIFIER SAMPLES REASON 
AFFECTED 

ANTIMONY UJ B0DHNS DETECTED IN INITIAL 
CALIBRATION BLANK AT 
NEGATIVE CONCENTRATION 

ARSENIC UJ B0DHNS DETECTED IN PREPARATION 
BLANK AT NEGATIVE 
CONCENTRATION 

COPPER UJ BODHN6 DETECTED IN INITIAL 
CALIBRATION BLANK AT 
NEGATIVE CONCENTRATION 

MANGANESE u B0DHNS DETECTED IN CONTINUING 
CALIBRATION BLANK AT 
POSillVE CONCENTRATION 

ZINC u B0DHNS DETECTED IN CONTINUING 
CALIBRATION BLANK AT 
POSillVE CONCENTRATION 

VANADIUM u B0DHN6 DETECTED IN CONTINUING 
CALIBRATION BLANK AT 
POSillVE CONCENTRATION 

006 
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QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 
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0 
00 

Validated Data S1.1T111ary, Data Package: LK31-LAS 

San-p# BODHN5 BODHN6 
Date 12-20-94 12-20-94 

Location 199-H4-47 199-H4-47 
Depth --- -- -
Type WATER WATER 

Corrments SPLIT SPLIT 

Parameter Units Result Q Result Q 

ALUMINUM UG/L 34.000 B 16.000 u 
ANTIMONY UG/L 50.000 UJ 50.000 u 

ARSENIC UG/L 56.000 UJ 56.000 u 
BARIUM UG/L 13.400 B 13.400 B 

BERYLLIUM UG/L 1.000 u 1.000 u 
CADMIUM UG/L 4.000 u 4.000 u 
CALCIUM UG/L 29700.000 34300.000 

CHROMIUM UG/L 3.000 u 3.000 u 
COBALT UG/L 6.000 u 6.000 u 
COPPER UG/L 3.000 u 3.000 UJ 

IRON UG/L 49.300 B 7.000 u 
LEAD UG/L 47.000 u 47.000 u 

MAGNESIUM UG/L 5060.000 5620.000 
MANGANESE UG/L 1.000 u 1.000 u 

NICKEL UG/L 10.000 u 10.000 u 
POTASSIUM UG/L 2040.000 B 2170.000 B 

SELENIUM UG/L 90.000 u 90.000 u 
SILVER UG/L 4.000 u 4.000 u 
SOOIUM UG/L 4870.000 B 5350.000 

THALLIUM UG/L 500.000 u 500.000 u 
VANADIUM UG/L 4.800 B 4.200 u 

ZINC UG/L 6.200 u 2.000 u 

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

lfx ,-~;; A 
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CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0DHN5 
Lab Name : LOCKHEED ANALYTICAL SVC Contract: HANFORD 

Lab Code: LOCK Case No.: 1222WH SAS No. : SDG No.: L3551W 

Lab Sample ID: L3551-2 

Date Received: 12 / 22/94 

Matrix (soil/water): WATER 

Level (low/med) : 

% Solids: 

LOW 

0.0 

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

CAS No. Analyte Concentration 

7429-90-5 Aluminum 34.0 
7440-36-0 Antimony- 50.0 
7440-38-2 Arsenic - 56.0 
7440-39-3 Barium 13.4 
7440-41-7 Berylliiim 1.0 
7440-43-9 Cadmium 4.0 
7440-70-2 Calcium- 29700 
7440-47-3 Chromium 3.0 -7440-48-4 Cobalt 6.0 
7440-50-8 Copper= 3.0 
7439-89-6 Iron 49.3 
7439-92-1 Lead 47.0 
7439-95-4 Magnesium 5060 
7439-96-5 Manganese 1.0 
7440-02-0 Nickel 10.0 
7440-09-7 Potassium 2040 
7782-49-2 Selenium 90.0 
7440-22-4 Silver - 4.0 
7440-23-5 Sodium-- 4870 
7440-28-0 Thallium 500 
7440-62-2 Vanadium- 4.8 -7440-66-6 Zinc 6.2 

Color Before: Clarity Before: 

Color After : Clarity After: 

Comments: 

FORM I - IN 

C Q 

B 

~ 
B 
u 
u 

TI 
u 
u 
B 
u 

lE 
u 
B 
u 
u 
B 
u 
B 

l-8' 
-
-
-

M Q 
p 
-p -p -p -p -p -p -p -p -p -p -p -p -p -p -p -p 
-p -p -p -p -p - L,\ 

-
-
-
Texture: 

Artifacts: 

ILMO3.0 
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.9613~46101985 
CLP 

1 CLIENT ID NO. 
INORGANIC ANALYSES DATA SHEET 

B0DHN6 
Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD 

Lab Code : LOCK Case No.: 1222WH SAS No.: SDG No. : L3551F 

Lab Sample ID: L3551-22 

Date Received: 12/22/94 

Matrix (soil/water): WATER 

Lev el (low/med) : 

% Solids : 

LOW 

0.0 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 16.0 u p 
7440-36-0 Antimony- 50.0 J1 p -
7440-38-2 Arsenic - 56.0 u p -
7440-39-3 Barium 13.4 -B p 
7440-41-7 Berylliurri 1.0 u p -
7440-43-9 Cadmium 4.0 u p -
7440-70-2 Calcium- 34300 -E p 
7440-47-3 Chromium 3.0 u - -- p -
7440-48-4 Cobalt - 6.0 -u p 
7440-50-8 Copper= 3.0 ~ p -
7439-89-6 Iron 7.0 u p - LlJ 

7439-92-1 Lead 47.0 u p --7439-95-4 Magnesium 5620 p 
7439-96-5 Manganese 1. 0 u p -
7440-02-0 Nickel 10 . 0 u p -
7440-09-7 Potassium 2170 -B p 
7782-49-2 Selenium 90.0 -u p 
7440-22-4 Silver - 4.0 u p -
7440-23-5 Sodium-- 5350 p -
7440-28-0 Thallium 500 - p -u 
7440-62-2 Vanadium- 4.2 l,8" p -
7440-66-6 Zinc - 2.0 u p - L\ 

-
- -
- -
- -

Color Before : Clarity Before: Texture: 

Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
ILMO3.0 

110'1 2/ifi~ 
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ATTACHMENT 4 

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION 
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96134461>1987 
•..: • . 

Lockheed Analytical Services 
, ·· 
, . 
\· 

CASE NARRATIVE 

Log-in No.: L3551 
Quotation No.: Q400000-B 

SAF: 94-126 
Document File No.: 1222596 

WHC Document Control No.: 126 
SDG N.o.: LK31 

INORGANIC DISSOLVED METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, 
initial and continuing calibration blanks, method blank(s), laboratory control sample(sl, 
ICP interference check samples (ICP only), serial dilutions, analytical (post-digestion) 
spike samples, matrix spike (predigestion) sample(sl and duplicate sample(s). 

Preparation and Analysis Requirements 

One filtered water sample for dissolved metals analysis. As the measured turbidity of 
the samples was less than 1 NTU, they were batched as 1222WHD for selected 
analytes as requested on the chain of custody. For this sample batch sample B0DHN6 
(L3551-22) was used for matrix spike, duplicate and serial dilution analyses. All data 
flags due to the performance of the above-mentioned QC sample are also associated 
with every sample analyzed 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: 

• In the analysis of calcium, the percent difference of serial dilution slightly exceeded 
control limit. This may be due to physical interferences. Calcium results for the 
associated samples are flagged with an "E". 



9613446~1988 

Lockheed Analytical Services 

Sample Results 

Log-in No.: L3551 
Quotation No.: 0400000-B 

SAF: 94-126 
Document File No.: 1222596 

WHC Document Control No.: 126 
SDG No.: LK31 

• The following qualifiers are reported on the basis of the techniques employed 
to perform the analyses: 

"P" ICP-AES 

Forms X of this package include the laboratory quarterly IDL for each instrument used 
in analyses and the customers target reporting detection limits. 

Nalini Prabhakar 
Prepared By 

01 -19-95 
Date 

·4 -9·6-

013 



Westinghouse Hanford Page 1 of _ 1 __ 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST Company L3~~1 Data Turnaround • Priorty 
Collector 

A 
Company Contact Telephone No. 

@Normal · ) ~ - I "-1f>S . • J R.E. Peterson (509) 376-5858 
Project Designation Sampling Location SAF No. 
100-HR-3 Groundwater Samnlina-Round 8 Phase 1 100-HR- 3 B94-126 
Ice Cheat No. µ<vf3;..ln7 /3 '-:[r Field Logbook No. 

(zr~ L - 00 <5 7 
Method of Shipment 

·yrr1 L.., // c._ 0,vC f/c/J/J Federal Exoress 
Shipped To Offoite Property No. 

7 
l...j Bill of Lading/Air Bill No. 

Lockheed W °\ 5 -0 --OD ':) --L/ aqo -Yti">1s- n1tn 
Poaaible Sample Hazarda/Remar1t• 

Preaervetive 
HN03 COOL 4C H2S04 ::OOL 4C *1 H2S04 HN03 COOL 4C HCl tOOL 4C HN03 

Type of 
~ p Container G G p p p P/G G G PIG p G 

No. of --... 
- i-

Container(•) 1 1 1 1 1 1 9 1 4 1 1 :t .~ 
Special Handling and/or Storage 

Volume j t; 
Maintain between 2 C and 6 C. 1L 500ml. 250ml. 250ml. 1L 500ml. 1L 40mL ll 20ml. 1L 

ICP ANIONS- N02, ~URBID- SULFIDE AMMONIA TOTAL TRITIUM Tc·99 ACTIV- ICP .. 
,-tETALS Cl, N03 ITY ALPHA, ITY METALS _ .. 

S04, TOTAL SCAN cii SAMPLE ANALYSIS UNFIL· P04, BETA, FILTER-
TERED N02, Sr-90, ED ~) 

N03 U-235, 
U-238 

Sample No . Matrix• Date Sampled Time Sampled 

~ 
- :m:ttrmt:•tttJ?J•t=t•t=J't ?i)))i)i=•• - • -B0DHN5 " J~ /1., /,, 't' / 1)"2,.0 ><'X XY >< IX 

/2.. /,l ;1 /~(/' 

. - y 
B0DHN6 " I.., 1. .:> 

·• r~Nffpf:reff~fji#ijt l Sign/Print Name• SPECIAL INSTRUCTIONS Matrix• 

Relinquiahed By Date/Time ~~Y~ c/lC 
Oate/T?.f *1. ZnAc+NaOH s = Soil 

~~ 
,t. <,I U.-t 

;t, ".1 ~ 6wl/4~ 
I S-o SE = Sediment 

·:::l /.L/1.c..i/f<I- /;l_(o /2 -)tJ·· fl/ Data Deliverable-Standalone so = Solid 
SL = Sludge 

rr;,i~~ €~~ Datem~~!i 
Received By Date/Time 

S~le analysis results for P04, N02, N03 by EPA 300.0; and 
w = Weter 

Qi. ~ ,.. I~ NJ}..J-1 J /0·2.I ' 
0 = Oil 

turbidity by EPA 180.1 is for information only. The ERC Contractor A = Air 

~elinquiahed &y Datem~ Received By Oatemme acknowledges that the 48 hour hold time will not be met. OS = Drum Solid• 
DL = Drum Liquide 

I The Activity Scan is for both S8flllle nutbers. T = n •• ue 
WI = Wipe 

Relinqui• hed By Oatemme Received By Oatemme L = Liquid 

u,1,,f -:d 3 
V = Vegetation 

c,-JY.4 1-V 
X = Other 

L~:r~tj~iR,f 

Received By 

M/JV\I\~ 
Title 

12 · l l Cf/,t'7~,; 5,. _ __.,4. l lhl:," ,•:. 

··:i, •.•.•····•••. Diapoaal Method Di1po111d By Oat.,Ti~ 
FINAL· MPLE:- -d, 01$ · TION> ~ .: · -: .. · 

DISTHll:iUTION: Original· Sample Yellow - Sampler BC-6000-828 112/921 
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ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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-9613446 .• 1991 
WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION A B C CG E 
LEVEL: - ~··· 

PROJECT: (OC t-H2 3 12('d ~ ~: l+z_[ J DATA PACKAGE: Ll .. 3' l - Cf-I s 
VALIDATOR: \A . G ·(a 1-< (bC() LAB: L_o ('.J:. vw e A 
CASE: SDG: 

ANALYSES PERFORMED 
~ CLP/ICP 0 CLP/GFAA 0 CLP/Hg 0 CLP/Cyanide 

0 SW-846/ICP 0 SW-846/GFAA 0 SW-846/Hg 0 SW-846 
Cyanide 

SAMPLES/MATRIX (?-f"-p~.~:S r ·w· . f:~h \.{J 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is techni cal verification documentation present? 
Is a case narrative present? . . . . . . . . . . 
Comments: 

DATE: --; / " 2 /C :-~ L - - 1-~7 

D D 

D D 

I .1 .\n.-\-r"' v ' J•·· I. 

• ~ - No N/A 
•• • • ~ No N/A 

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

2. HOLDING TIMES 
Are sampl e holding times acceptable? • • •••• • ••... -~ No N/A 
Comments : ---------------------------

016 
A-1 9 



9613~~6~1992 
WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were init i al calibrations performed on all instruments? • 
Are initia l calibrations acceptable? • • ••••••. 
Are ICP interference checks acceptable? •••••••• 
Were ICV and CCV checks performed on all instruments? • 

• • • ~ ) No N/A 
~ \°>kJ - ~ __ Ye_s / No N/A 

Are ICV and CCV checks acceptable? . . . . . . . . . . 

N/A 
N/A 
N/A 

Comments : ____________________________ _ 
I ~ -1 I r Q . .l.. ' (\ 0 ,. 0 I a 1- I"',_ __ ,,.-- .n '"\ '\)r l Ii- '\ ( I - ( ) -

- ;. \ ,'tir::" \ \1
_ < \t'lr? 1 fp < h " c:. (1 ,.d , ~....__ 4--t •c 'L~~±fr-F 

8b ~~' C: w ~-s --v,:A-(' St~~ e o \.,-P:t·-lJ _r ,r\ ; b ). -b~r~-
1 f \ . ~ . I d I p.1 ,::, q e• 1- r. ,-, ' . ·! ;; , l t:l.,; ,- . , ~ , / ' ;....-,-, ,-;: o - ~ ? 

\ .' I! ,, \ { { :'f--+i::zc; (£ 1,} l l t ~ A ·~• /~7-;f_ il , t_: \ 1 '· !~, · >'>i'I \\, \ \ , 

\ ' 

4. BLANKS 
Were ICB and CCB checks performed for all 
Are ICB and CCB results acceptable? • •• 
Were preparat ion blanks analyzed? •• •• 

applicable analyses? ~ -1 No I, N/A 
• •• •• •.• • •. Yes ~ N/A 

Are preparat ion blank results acceptable? . 
Were field/ t rip blanks analyzed? •. •• •• 
Are field/ t rip blank results acceptable? 
Comments: 

. & No_) N/A 
. Yes (ifu) .N/A 

Yes -No <ff!£.,; 
. .. Yes No ~Ji_~ 

-----------------------------
L \-- r. -? _, _, I :~\--,, / ) ( • / J 0. ,, ·-.>J~ c A~L..,,, r.i--.,. ,-J, , ,-, t'.' i ~;i\_~ ,' j \ \ 

\ ( \~ C", ( (i 1: f) (~\" ,7\ rJLy () .: ;' -f'\(1 ·,c,h~A <,',,-,,r,;:\ -:~ - '.,.~;' { ~~ 
,1..,U:J1f.., ,: J , ,s ,?\ '. . ~,(_.1:->cii":(~ :·'. o r ~ f.•? U..vV•v ;--~ ~-- ::, . ' 

Were spike samples analyzed? 
Are spike sample recoveries acceptable? •.• 
Were laboratory control samples (LCS) analyzed? •• 
Are LCS recoveries acceptable? 
ColTllllents: 

. . . -~ No 
~~ 

• • • • ,r Yes I No --~ 
•••••• ~_§_....• No 

.... ~~ No 

N/A 
N/A 
N/A 
N/A 

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

017 
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.9613~Y6101993 
WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? •..••.•••• 
Are laboratory duplicate samples RPD values acceptable? • 
Were ICP serial dilution samples analyzed? 
Are ICP serial dilution %D values acceptable? . 
Are field duplicate RPD values acceptable? • • • . Yes 
Are field split RPD values acceptable? •.•••• Yes 

7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? •.••. Yes 
Are dupl i cate injection %RSD values acceptable? . . . . Yes 
Were analytical spikes performed as required? . • •••• Yes 
Are analytical spike recoveries acceptable? . . • . • • . . Yes 
Was MSA performed as required? 
Are MSA results acceptable? ••. 
Comments: 

..... Yes 
• • • • • • Yes 

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

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: 

N/A 
N/A 
N/A 
N/A 

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

A-21 
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-9613~46*199~ 
WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

Comments (at tach additional sheets as necessary): ___________ _ 

2 ., 8J.·: ['(-1\'0'5 (',) V-/;Dl~\\J ((, r) rJ Q,.\r_i\ "'D\; ~_, L/\~i_\jL'\Jf (" 

. ., 
~ ._, , 

1~c.,,.c:e,0 \ a~ ,.. .. c~ <¥:(V,d J.,s O( E'_ \ (\ n.nc...\- i-'"I ('. r "-c ror7 I_(' 

r) ~ I . ,-- ; ., .. ,_ -. ,,., 
, \ \,\ l.t · .V I t t - r I , , t 

I 
1 

\ I • \ --.. .--.,\.'' Al ( 

( \ .. \ '. _ ~ \ ( ~ L- I · 

A-22 

t) 
_\._., ,, _f ),, 1' ' 1\ , 

.Y--}. t 1-~ , • ( ; 
\ _~ ' ? · •~< ~ --V i, · I \~.J r \ :- ,_,.... ' 1 i 

019 



0:, 
I ..... 

SDG : LK::; \ -·- L.1~:~ 

COMMENTS: 

FIELD SAMPLE ANALYSIS 
ID TYPE 

\~Ov' ~-~t::; \o_l_(-' 

H .f\L1 \_c:;. 

~GP1~~Cc 
l('. (' 

\v-\ ~ +-o. \ (/ 

HOLDING TIME SUMMARY 

VALIDATOR: H ,: I (l I (1...., re c-1-~,~- r-~<J'f 0 '- - , .... _ ... . - > 

DATE DATE DATE 
SAMPLED PREPARED ANALYZED 
(z/1cyc)Li , 2 /:: '.-c:., ft-1 '--i .. ., '-,-.., I'' I l '-- / ·-:, I ,' - I ,_ 

\ 2/2,~ /.:1LI \ ?-/ ;:~ fc11_/ • . - 7 I ·- 1,-. I \ L ) ~ - \ ,_ 

DATE· ---i / -, ·7 / "., • .L t. ✓- 1 PAGE 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

~ 10 
~ iO 

\ OF_L 

QUALIFIER 

k;on__.t 
w (\{\e. 

n-
1.....0 

Vl,.,;C 

I 
rn 
:z 
I 

V, 
"'O 
"'O 
I 

C) 

0 
N .. 
:x:, 
n> 
< . 
N 



9613~46~1996 
CLP 

3 
BLANKS 

Lab Name: LOCKHEED ANALYTICAL SVC 

Lab Code: LOCK Case No.: 1222WH 

Contract: HANFORD 

SAS No.: 

Preparation Blank Matrix (soil/water): WATER 

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

Initial 
Calib. Continuing Calibration 

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

Aluminum 16.0 u 16.0 u 16.0 u 16.0 u 
Antimony- (:55. l) B --50.0 - u --50.0 - u --50.0 - u -- - -- - -- -Arsenic - 56.0 u 56.0 u 56.0 u 56.0 u 
Barium - -- 9.0 - u -- 9.0 - u -- 9.0 - u -- 9.0 - u 
Berylliiim - - - -1.0 u 1.0 u 1.0 u 1.0 u 
Cadmium 4.0 - u 4.0 - u 4.0 - u 4.0 - u 
Calcium- 17.0 - u 17.0 - u 17.0 - u 17.0 - u 
Chromium -- 3.0 - u -- 3.0 - u -- 3.0 - u -- 3.0 - u 
Cobalt 6.0 - u 6.0 - u 6.0 - u 6.0 - u 
Copper= 3.0 - u 3.0 - u 3.0 - 3.0 - u u - - - -Iron 7.0 u 7.0 u 7.0 u 7.4 B - - - -Lead 47.0 u 47.0 u 47.0 u 47.0 u 
Magnesium --36.0- u --36.0- u --36.0- u --c:6.0- u 
Manganese -- 1.0- u -- 1.5- B -- 1.9- B B 

10.0- 10.0- 10.0-
~.6:J 

Nickel u u u 10.0 u 
Potassium --620.0- u --620.0- u ---g20.o- u --620.0- u 
Selenium -- -- -- - -- - -- -90.0 u 90.0 u 90.0 u 90.0 u 
Silver -- 4.0 - u -- 4.0 - u -- 4.0 - u -- 4.0 - u 
Sodium-- 21.0 - u 21.0 - u 21. 0 - 21. 0 - u u 
Thallium --500.0- u --500.0- u --500.0- u --500.0- u 
Vanadium- -- -- u -- - u -- - -- -3.0 3.0 3.0 u 3.0 u 
Zinc 2.0 - u 2.0 - u 2.0 - (2 .9J B u - - -

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

SDG No. : L3551W 

Prepa-
ration 

M i Blank C 

16.000 u r--- -50.000 u p 
--c=-·fa.250 -B p -~.uuo u p 

-1.000 u p -4.000 u p I 

29.410 B p- i 
-- 3.000 u p- i 

6.000 u p -3.000 u p -9.260 B p ' -47.000 u p -- -36.000 u p -- -1.000 u p -10.000 u p I 
--620. 000 u p - I -- -90.000 u p -- -4.000 u p 

-159.660 B p 
-- -500.000 u p -- -3.000 u p -2.000 u p -

- --
- --
- --

t:Ov~WS 

FORM III - IN 
ILMO3.0 

~-9-r-9 
021 



.9613446 .. 1997 
CLP 

3 
BLANKS 

Lab Name: LOCKHEED ANALYTICAL SVC 

Lab Code: LOCK Case No.: 1222WH 

Contract: HANFORD 

SAS No.: 

Preparation Blank Matrix (soil/water): WATER 

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

Initial 
Calib. Continuing Calibration 

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

Aluminum 16.0 u 16.0 u 16.0 u 16.0 u 
Antimony- --50.0 - u --50.0 - u --50.0 - u --50.0 - u 
Arsenic - --56.0 - u --56.0 - u --56.0 - --56.0 -u u 
Barium - -- 9.0 - u -- 9.0 - u -- 9.0 - u -- 9.0 - u 
Beryllium 1. 0 - u 1.0 - u 1.0 - u 1.0 - u - - - -Cadmium 4.0 u 4.0 u 4.0 u 4.0 u 
Calcium- 17.0 - u 17.0 - u 17.0 - u 17.0 - u 
Chromium -- 3.0 - u -- 3.0 - u -- 3.0 - u -- 3.0 - u 
Cobalt - 6.0 - u 6.0 - u 6.0 - u 6.0 - u 
Copper= c-:g-n B 3.0 - u 3.0 - 3.0 - u u 
Iron u 10.3 - B 7.0 - u 7.0 - u .0 - -- - - -Lead 47.0 u 47.0 u 47.0 u 47.0 u -- - -- - -- - -- -Magnesium 36.0 u 36.0 u 36.0 36.0 u u - -- - -- - -- -Manganese 1.0 u 3.2 B 1.1 B 1.5 B - - - -Nickel 10.0 u 10.0 u 10.0 u 10.0 u 
Potassium --620.0 - u --620.0 - u ~20.0 - u --620.0 - u 
Selenium 90.0 - u -- 90.0 - u 90.0 - -- 90.0 - u u 
Silver - -- 4.0 - u -- 4.0 - u -- 4 . 0 - u -- 4.0 - u 
Sodium-- 21. 0 - u 42.0 - - -B -25.2 B 21.0 u 
Thallium --500 . 0- u -~ns u --500.0 - u --500.0 - u 
Vanadium- -- 3.0- u B -- 3.0 - u -- 3.0 - u 
Zinc - 2.0- u 2.3 - -B B 2.0 u - - - -

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

FORM III - IN 

SDG No.: L3551F 

Prepa-
ration 
Blank C M 

16.000 u ~ -- -50.000 u p -- -56.000 u p -- -9.000 u p -1.000 u p -4.000 u p -17.000 u p -- -
3.000 u p -6.000 u p --3.430 B p -- -7.000 u p -47.000 u p -- -36.000 u p -- -1.000 u p -10.000 u p 

--620.000 u p --- 90.000 u p -- -4.000 u p -21.000 u p 
--500.000 -u p -- -3.000 u p 

-2.000 u p 
-

- --
- --
- --

ILMO3.0 

022 



TO: 

.96134~61tl998 
RECORD COPY 

MEMORAN 

FR: Heidi Gregerson, Golder Associates Inc. 

RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
LK31-LAS (943-1610.073 LK31GEN.HR3) 

INTRODUCTION 

This memo presents the results of data validation on data package LK31-LAS prepared 
by Lockheed Analytical Services. Sample information is provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

BODHNS• SPLIT GENERAL CHEMISTRY WATER 

SEE ATTAG-IMENT 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) 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. 

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were met for all sample results. 

oo: 



Data Package ID: LK31-LAS Analysis: GENERAL CHEMISTRY 

Completeness. The data package was complete for all requested analyses. A total of one 
sample was validated in this data package with a total of nine determinations reported, 
all of which were deemed valid. This results in a completeness of 100%, which meets the 
90% objective of the work plan. 

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. 

Holding Times 

• The holding time for phosphate was exceeded. Attachments 2 and 5 provide a 
summary of samples affected, data qualifications applied and supporting 
documentation. 

FIELD QC 

• B0DHN5 was identified as a field split of B0DHL9. The RPD 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. 
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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. 
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WHC-SD-EN-SPP-002, REV.2 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: LIGl-LAS REVIEWER: DATE: PAGE...1..OF...1.. 
H. Gregerson 2-28-95 

COMMENTS: GENERAL o--rEMISTRY 

COMPOUND/ANAL YTE QUALIFIER SAMPLES REASON 
AFFECTED 

PHOSPHATE UJ B0DHNS HOLDING TIME 
EXCEEDED 
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QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 
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0 
0 
co 

Validated Data Siirmary, Data Package: LK31-LAS 

Sa~ BODHN5 
Date 12-20-94 

Locat ion 199-H4-47 
Depth ---
Type WATER 

Conments SPLIT 

Parameter Units Result Q 

TURBIDITY NTU 0.000 
CHLORIDE MG/L 3.100 

NITRATE MG/L 0.640 
NITRITE MG/L 0.010 u 

ORTHO-PHOSPHATE MG/L 0.100 UJ 
SULFATE MG/L 15.000 
AMMONIA MG/L 0.050 u 

NITRATE+NITRITE MG/L 0.640 
SULFIDE MG/L 3.000 u 

The decimal places shown do not reflect the precision reported by the 
i I · n !\ ve.n -ne~ 

, ? ->u,· / '~ -l~<Z-0 ~ ZY/ 1 ~ 

laboratory 
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LOC EE ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sample ID: BODHNS !Date Collected: 20-DEC-94 

!Matrix: Water !Date Received: 22-DEC-94 

Cqnstituent ... : :\'}(()·· ·• un.ifs <· Methocl •·.·• '·, 

I ::. ··:/ 
Turbidity NTU 180.1 0.00 N/A 22-0EC-94 

Chloride mg/L 300.0 3.1 0.02 22-DEC-94 

Nitrate-N mg/L 300 .0 0.64 0.02 22-0EC-94 

Nitrite-N mg/l 300.0 < 0.01 0.01 22-DEC-94 

Ortho Phosphate mg/l 300.0 < 0.1 0.1 H 23-DEC-94 

Sulfate mg/l 300.0 15. 0.1 22-DEC-94 

Ammonia Nitrogen mg/L 350.1 < 0.05 0.05 04-JAN-95 

Nitrate-Nitrite-Nitrogen mg/L 353.2 0.64 0.05 30-0EC-94 

Sulfide mg/L 9030 < 3 3 23-0EC-94 

i:As ·, .• ,. LAS .. c 'ilafc~ I ro.·. s:arrp l e l IO 

17333 L3551-5 

17328 L3551-3 

17326 L3551-3 

17329 L3551-3 u 
17330 L3551-3 l.f 
17332 L3551-3 

17425 L3551-7 tA 
17565 L3551-7 

17360 L3551-6 Ll 

+\£~ z/ajcrs 
265 
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LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION 
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Lockheed Analytical Services Log-in No.: L3551 
Quotation No.: O400000-B 

SAF: 94-126 
Document File No.: 1222596 

WHC Document Control No.: 126 
SDG No.: Ll<31 

CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

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 

• One water sample was received for SAF: B94-126 and prepared as batch 1222 WH 
and analyzed for selected analytes as requested on the chain of custody. 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times with the exception 
Method 300.0 Orthophosphate which was received from the client on the day the 
holding time expired. Analyses proceeded at the direction of the client and the 
applicable samples are flagged with an "H". 

Method Blanks 

• The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

Internal Quality Control 

• All Internal Quality Control were within acceptance limits. 

Shellee McGrath 
Prepared By 

January 19. 1995 
Date 
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Westinghouse Hanford Page 1 of _ 1 _ _ 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST Company L3~~, Data Turn around • • Priorly 
Co llector 

A 
Company Contact Telephone No. 

@Normal -1 ~ - I "1f'5 , .,) R. E. Peterson r509, 376- 5858 
Project Designation Sampling Location SAF No. 
100 - HR - 3 Groundwater Samnlina-Round 8 Phas e 1 100 - HR-3 B94 - 126 
Ice Cheat No. -fJlJl2;._H-t'j /3 

-:rr. Field Logbook No. tz-r L - Q o •.:; 7 
Method of Shipment 

·<ir-'7TL' // ~ C,µ C tic/JO Federa l Exo ress 
Shipped To Ofhite Property No. Q[)

7
'::, l '--I Bill of Lading/Air Bill No. 

Lockheed W°\5-0 -- -- I aqn -Yth1~- n 1rr 
Possible Sample Hazards/Remarks 

Preservative 
HN03 COOL 4C H2S04 rooL 4C *1 H2S04 HN03 COOL 4C HCl ~OOL 4C HN03 

Type of s o Container G G p p p P/G G G PIG p G 
No. of -~ Container(sl 1 1 1 1 1 1 9 1 4 1 1 ,. J 

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

Maintain between 2 C and 6 C. ll 500ml. 250ml 250ml 1L 500mL lL 40mL lL 20ml lL ---l ~ 
ICP IANIONS· ~02, ~URBID· SULFIDE IAMH0NIA !TOTAL TRITIUM Tc-99 iACT IV· ICP -• HETALS Cl, ~03 ITY iALPHA, ITY METALS r-..~ 

S04, ITOTAL SCAN c:: ~ SAMPLE ANALYSIS '-.INFIL· P04, BETA, FILTER· Ei~ TERED N02, lsr - 90, ,..D 
N03 u-235, 

u - 238 

Sample No . Matrix' Date Sampled Time Sampled fvr,I~ l~ x i ~ :,ff:,f:,I tHt?=tt -::::,:,:,:,:,:,: 

B0DHN5 IJ ; ::i I;)..: If Y /,y1.,0 V y 
/:1.. / ,J ; 1 /try, ' y 

B0DHN6 IJ fu 1, .::, 

9H~'N §[ r.§s,5ce~~1q;· __ I Sign/Print Names SPECIAL INSTRUCTIONS Matrix' 

Relinquished By Datemme l!~ c/LC 
Datemme *1. ZnAc+NaOH s = Soil 

,lc. v U..-t 1-;?S-o SE = Sediment 

~~ £~ ('.L /2-c.. ,At1- / )._ (O /)',; IS «41/1,.4, / 2, -} ~ ·· f I; Data Deliverable-Standalone so = Solid 
0 SL = Sludge l~7r~ £~~ Datemmoo~ 

Received By Dato/Time 
sa~le analysis results for P04, N02, N03 by EPA 300.0; and 

w = Water .-.. 
~ -- / ~ /1 ,l.1.L 1 IC?· 2_ /-y 

0 = Oil 
j ~ turbidity by EPA 180.1 is for information only. The ERC Contractor A = Air 

acknowledges that the 48 hour hold time will not be met. DS = Drum Solids 
:.Aelinquished lly Datemme Received By Datemme DL = Drum liquids 

I The Activity Scan is for both sa~le nl.lrbers . T = Tissue 
WI = Wipe 

Relinquished By Date/Time Received By Datemme L = liquid 
V = Vegetation 

c,·1r~1 ( /J/ 0,1,,f -d-3 X = Other 

--.. 
Received By Title 

I 2·l l 1~at7i~i 
( .,.. LABORATOfW 

M~"~L 5,._....,h_ ( (kl.-," C ../ 
SEGT!ON 

( i.,, 
F~~~£E 

Diapoaal Method Diapoaed By Dat#i/Time -
~ 

y · ,....J 
DISTRIBllTION: Original· Sample Yellow • Sampler BC-6000-82B (12/921 ,__ 
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ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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WHC-SO-EN-SPP-002p Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

CASE: 

' : 
,fJ Anions/IC 

A 

D TOC 

B C 

SDG: 

ANALYSES PERFORMED 
0 T0X 0 TPH-418.1 

O(Ammonie 0 BOD/COD 0 Chloride 0 Chromium-VI 

D Sulfete 0 TDS 0 TKN D Phosphate 

D D D D 

SAMPLES/MATRIX \-:./ '\' \·\ ,,~ ':__) f' ( ·,:1 1 t: , ~ ~- l \4'(., .1~ 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative present? 
Comments: 

I 

E 
' ----

Oil end Grease Alkalinity 

0 pH i'z(NO,INO, 

{i "f,_, rl-:, 1 c\ · l 1f M ,~\1J.l.l-, J __ (' 
D D 

,.v,~,-c 
...... -, .L ... , . 

... dii2_ No 

.~No 

N/A 
N/A 

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

2. HOLDING TIMES 
Are sample holding times acceptable? . 

{ . 
. . . Yes ® N/A 

Comments: ----------.,-----------------~ 
t~ :Yko ½old ,05 ·±10"! · -Ooc . C1:~v\1ei- ro'-i lA)c,s ex~eeded 

c,b, J. ~ -.:::01/'{\~v... (>OD1}1'Y:z w o/:) q ,lif?. l i .f: , e d ur. 
Gee 6. i~~<-± 1 (\ S d o Q, L ® rrt:6 . 

014 
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WHC-SO-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
Was initial calibration performed for all applicable analyses? No N/A 

~~ 

Are initial calibration results acceptable? .••.•••••. 
'-=~ 

No N/A 
Was a calibration check performed for all applicable analyses? No N/A 
Are calibration check results acceptable? ••••••••••• No N/A 
Comments: ___________________________ _ 

4. BLANKS 
Were laboratory blanks analyzed? 
Are laboratory blank results acceptable? 
Were field/trip blanks analyzed? •.•• 
Are field/trip blank results acceptable? 
Comments: 

.. . Ci£) No N/A 
.@) No N/A 
• Yes (fuD N/__A 
• Yes No@ 

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

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: 

No N/A 
. . Yes No N/A 

~ No~~e6. _ 
.@=)No_~q/i7 

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

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? 

A-24 

-~ No N/A 
C!!___)No N/A 

. Yes No ~/A) 
I 

\. . Yes No NA 
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WHC-SD-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

Comments: ___________ __,,..--~------::::-------
j, f:?DDt\N5 vJ(b ~dgv,h£e.a\. o • . -~~-\d. .<~\·,+ 4 ood ,1,'.)\ \\ 

\:x e<o\uo, \---ed. ·, o \V\J\9- Mao.\ ,$), mro o.c1 C-e'(OC±· 

7. ANALYTE QUANTITATION 
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 

--------------------------e (', ,uJ\-t--,, 

\ I I ' ('!. ',:.. 
\J\ (U,W, I-bees .. 

I 

A-25 
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SDG: L.l .31- LflS 
COMMENTS: 

FIELD SAMPLE ANALYSIS 
ID TYPE 

WD\-\w.5 An, c.n~ 

~3/\JOz 
'lu<bicli h/ 

~v\-Cidt. 
\J\A~ 

' V [x.fuo-PO .. , 

HOLDING TIME SUMMARY 

VALIDA TOR : l-\-£ I (h f.-J(<C e-,cf.., i.J)W 

DATE DATE DATE 
SAMPLED PREPARED ANALYZED 

\2/zo/o,~ l z/zc/qL{ 12-/22/11~ 
i2-(~0/C.,1 

lZ i z z/4L-{ 
\ 2/25/t~J:. . 

\ / \ /01 /t16 
\V ' / lci2~3/9l-\ 

DATE: -z/z;::;/q._;; 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

·z 2 

I C~ 10 
'/ 2 <.-

·? · ? v <sJ 

iY I i-f 
-;> 3 I.....:.'> 

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

PAGE_i_OF f :-:: 

QUALIFIER 

~O(\J_, 

~0(\.9.... 

\Jot\Q__ 
\JOQL 

Wo(\e._. 
ur 

1 _er.,, 
:z 
I 

V, ,, ,, 
I 

0 
0 
N . 
::c 
C'D 
< . 
N 




