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Lockheed Analytical Services 
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LOCKHEED MARTIN 

Ms. Joan Kessner 
Bechtel Hanford, Inc. 
3350 George Washington Way 
MS B1-35 
Richland, WA 99352 

RE: Log-in No.: 
Quotation No.: 
SAF: 
Document File No.: 
WHC Document Control No. : 
SDG No.: 

April 26, 1996 

L6649/L6661 
Q400000-B 
B96-089 
0320596/0322596 
339 
LK6649 

HAY 1996 
RECEIVED 

Data 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on March 20 and 22, 1996. The temperature of the coolers 
upon receipt were 3 ° C and 4 ° C. Sample containers received agree with the chain-of-custody 
documentation. Sample containers were received intact. Samples for nitrate/nitrite analysis 
were not 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 M. Hall at 
(509) 375-4741. 

"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 Manager or a designee, 
as verified by the following signature." 

cc: Client Services 
Document Control 

;::_~ 
Kathleen M. Hall ,kA., 
Client Services Representative 

00 04 
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Lockheed Analytical Services Log-in No.: L6649/L6661 
Quotation No.: 0400000-B 

SAF: B96-089 
Document File No. : 0320596/0322596 

WHC Document File No. : 339 
SDG No.: LK6649 

Page No.: 1 

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), duplicate 
sample(s). 

• 

• 

Preparation and Analysis Requirements 
One water and one filtered water sample were received for LK6649 and analyzed in 
batches 320 bh, 320 bh 1 and 320 bh2 for selected analytes as requested on the chain 
of custody. Quality control analysis was performed on the following samples: 

Client ID LAL# Method 

BOH8G2 L6649-3 MS,DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen, 
Nitrite as Nitrogen, Orthophosphate and Sulfate 

BOH8G3 L6649-23 MS,DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen, 
Nitrite as Nitrogen, Orthophosphate and Sulfate 

BOH8G3 L6649-12 DUP 9050 Conductivity 

Holding Time Requirements 
All samples were received within method-specified holding times with the following 
exceptions which are flagged with an "H": Method 300.0 Nitrate as Nitrogen, Nitrite 
as Nitrogen and Orthophosphate. 

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

the reporting detection limits. 

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

Kay McCann 
Prepared By 

April 19, 1996 
Date 

OOC 5 
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Quotation No .: Q400000-B 
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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), duplicate 
sample(s). 

• 

• 

Preparation and Analysis Requirements 
One water and one filtered water sample were received for LK6649 and analyzed in 
batches 320 bh, 322 bh1 and 322 bh2 for selected analytes as requested on the chain 
of custody. Quality control analysis was performed on the following samples: 

Client ID LAL# Method 

BOH8FO L6661-3 MS,DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen, 
Nitrite as Nitrogen, Orthophosphate and Sulfate 

BOH8F1 L6661-24 MS, DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen, 
Nitrite as Nitrogen, Orthophosphate and Sulfate 

BOH8FO L6661 -12 DUP 9050 Conductivity 

Holding Time Requirements 
All samples were received within method-specified holding times with the following 
exceptions which are flagged with an "H": Method 300.0 Nitrate as Nitrogen, Nitrite 
as Nitrogen and Orthophosphate. 

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

the reporting detection limits. 

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

Kay Mccann 
Prepared By 

April 19, 1996 
Date 

000 6 
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Quotation No.: 0400000-B 

SAF: B96-089 
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CASE NARRATIVE 
INORGANIC 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 

All samples were received on March 20, and 22, 1996. The samples were logged in 
as L6649 and L6661 and were prepared and analyzed in batches 320 btT for total 
metals and 320 btD for dissolved metals. 

Holding Time Requirements 

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

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 

April 26, 1996 
Date 

0 0 0 ·; 
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Lockheed Analytical Services Log-in No.: L6649/L6661 
Quotation No.: 0400000-B 
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WHC Document File No. : 339 
SDG No.: LK6649 

Page No.: 4 

CASE NARRATIVE 
ORGANIC ANALYSES 

Analytical Method 418. 1 

Analytical Batch 032496PM-418. 1 

NOTE: Client sample BOH8G2 (L6649-8) was the native sample used for the Matrix 
Spike (MS) and Matrix Spike Duplicate (MSD). 

The samples were extracted and analyzed within the required holding time on March 24, 
1996. All initial and continuing calibrations met criteria. Total Recoverable Petroleum 
Hydrocarbon (TRPH) was not detected in the Method Blank (MB). The compound recovery 
of TRPH was within QC limits in the MS, MSD and Laboratory Control Sample (LCS). The 
Relative Percent Difference (RPO) between the MS and MSD recoveries was within QC limits. 

Analytical Method 413.1 

Analytical Batch 032596AM-413. 1 

NOTE: Client sample BOH8G2 (L6649-4) was the native sample used for the MS and 
MSD. 

The samples were extracted and analyzed within the required holding time on March 25, 
1996. Oil and Grease was not detected in the MB. The compound recovery of Oil and Grease 
was within QC limits in the MS, MSD and LCS. The RPO between the MS and MSD 
recoveries was within QC limits. 

Prepared By 
Patricia Lonergan 

April 26, 1996 

OOO EJ 
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Lockheed Analytical Services Log-in No.: L6649/L6661 
Quotation No.: 0400000-B 

SAF: 896-089 
Document File No.: 0320596/0322596 

WHC Document File No.: 339 
SDG No.: LK6649 
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CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

The routine calibration and quality control (QC) 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, and duplicate samples. 

NOTE: Chemical recoveries and minimum detectable activities (MDAs) can be found 
on the preparation sheets and calculation sheets of the attached raw data for 
each method. 

Holding Time Requirements 

All holding time requirements were met. 

Gamma Spectrometry 

Analytical Method Gamma Spectrometry 

The gamma spectrometry analysis was performed using standard operating procedure (SOP), 
LAL-91-SOP-OO63. The samples were analyzed in workgroup 35166. The instrument 
calibration verification met criteria. The method blank was within QC criteria . The laboratory 
control sample (LCS) recoveries were within QC criteria. The duplicate (DUP) recoveries were 
within QC criteria. No re-analyses were performed. 

Gas Proportional Counter 

Analytical Method Gross Alpha/Beta 

The gross alpha/beta analysis was performed using SOP, LAL-91-SOP-OO6O. The samples 
were analyzed in workgroup 35168. The instrument calibration verification met criteria. The 
method blank was within QC criteria. The beta LCS recovery was within QC criteria, 
however, the alpha LCS recovery was out of QC criteria. Since all other QC criteria were met 
data quality is not believed to be adversely affected. The matrix spike (MS) recovery was 
within QC criteria. The DUP recoveries were within QC criteria. The MDA exceeded the 
reporting detection limit due to the residue weight limitations forcing a volume reduction, the 
associated samples were flagged with a "C" qualifier. No re-analyses were performed. 

0009 
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Lockheed Analytical Services 

Analytical Method Strontium-90 

Log-in No.: L6649/L6661 
Quotation No .: 0400000-B 

SAF: 896-089 
Document File No.: 0320596/0322596 

WHC Document File No.: 339 
SDG No.: LK6649 

Page No.: 6 

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0065. The samples were 
analyzed in workgroup 35403. The instrument calibration verification met criteria. The 
method blank was within QC criteria. The LCS recovery was within QC criteria. The DUP 
recoveries were within QC criteria. No re-analyses were performed. 

Liquid Scintillation Counter 

Analytical Method Tritium 

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were 
analyzed in workgroup 35178. The instrument calibration verification met criteria. The 
method blank was within QC criteria. The LCS and MS recoveries were within QC criteria . 
The DUP recoveries were within QC criteria . The quench value was within curve limitations. 
No re-analyses were performed. 

Andrea Tippett 
Prepared By 

April 16, 1996 
Date 

001 0 



L6649-1 
temp J 
Location: 
Water 

L6649-2 
temp 3 
Locat i on: 
Water 
Water 

L6649-3 
temp 3 
Locat i on : 
Water 
Water 
Water 
Water 
Water 
Water 

L6649-4 
temp 3 
Location: 
Water 

L6649-5 
temp 3 
Location: 

L6649-6 
temp 3 
Locat i on: 

L6649-7 
temp 3 
Locat i on : 

L6649-8 
temp 3 
Location: 
Water 

9?~3516 .. 0758 
- LOCKHEED ANALYTICAL SERVICES 
LOGIN -CHAIN OF CUSTODY REPORT (ln0l) 

Mar 21 1996 , 04 : 02 pm 

Login Number : L6649 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD_ Bechtel Hanford Project 

B0H8G2 ···•··•· 1s-MAR;;,;96 20~MAR-96 

156TMP-1 
1 s SCREENING Hold:14-SEP-96 

B0H8G2 . 18-MAR-96 20-MAR-96 

1 56TMP-1 
1 s 6010 I CP METALS Hold:14-SEP-96 
1 s 6010 I CP TRACE Hold:14-SEP-96 

B0H8G2 18-MAR-96 20-MAR-96 

1 53 
1 s 300.0 CHLORIDE Hold:15-APR-96 
1 s 300.0 FLUORIDE Hold:15-APR-96 
1 s 300.0 NI TRATE Hold:20-MAR-96 
1 s 300 . 0 NITRITE Hold:20-MAR-96 
1 s 300 . 0 PHOSPHATE Hold ; 2o~K.AR-96 
1 s 300.0 SULFATE Hold : 15-APR-96 

B0H8G2 18-MAR:..96 20-MAR-96 

156RAD1-03 
1 s 413.1 OIL AND GREASE Hold:15-APR-96 

B0H8G2 18-MAR-96 20-MAR-96 

1 56RAD1-03 

B0H8G2 18-MAR-96 20-MAR-96 

1 56RAD1-03 

B0H8G2 18-MAR-96 20-MAR-96 

156RAD1-03 

B0H8G2 18-MAR-96 20-MAR-96 

156RAD1-03 
1 s 418.1 TPH Hold : 15-APR-96 

Page 1 

24-APR-96 

24-APR-96 

24-AP:R ~96 

24-A.FR-9 6 

24-APR-9 € 

24 - APR-9 t 

24-APR- 9 t 

24-APR:-9 · 

0015 
) 3 ~os-VG 



L6649-9 
temp 3 
Location: 

L6649-10 
temp 3 
Location: 

L6649-ll. 
temp 3 
Location: 

L6649-12 
temp 3 
Location: 
Water 

L6649-13 
temp 3 
Location: 
Water 
Water 
Water 

L6649-14 
temp 3 
Location: 

L6649-15 
temp 3' 
Location: 

L6649-16 
temp 3 
Location: 

L6649-17 
temp 3 
Location: 

L6649-18 
temp 3 
Location: 

cP A 3r: 1 ·· o"':lsg //~ ~ b •. l .. ,l 
LOCKHEED ANALYTI CAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Mar 21 1996 , 04 : 02 pm 

Login Number: L6649 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD- Bechtel Hanford Project 

BOH8G2 18-MAR-96 20-MAR-96 

156RAD1-03 

BOH8G2 18-MAR-96 20-MAR-96 

156RAD1-03 

BOH8G2 18-MAR-96 20-MAR-96 

156RAD1-03 

BOH8G2 18-MAR-96 20-MAR-96 

156RAD1-03 
1 S 9050 CONDUCTIVITY Hold:15-APR-96 

BOH8G2 18-MAR-96 20-MAR-96 

156TMP-l 
1 S GAMMA SPEC LAL-0063 Hold:14-SEP-96 
1 S GR ALP/BETA LAL-0060 Hold:14-SEP-96 
1 S SR-89/90 LAL-0065 Hold:14-SEP-96 

BOH8G2 18-MAR-96 20-MAR-96 

156TMP-l 

BOH8G2 18-MAR-96 20-MAR-96 

156TMP-1 

BOH8G2 18-MAR-96 20-MAR-96 

156TMP-1 

BOH8G2 18-MAR-96 20-MAR-96 

156TMP-l 

BOH8G2 18-MAR-96 20-MAR-96 

1 56TMP- l 

Page 2 

24-APR-96 

24-APR-96 

24-APR-96 

24-APR-96 

24-APR-96 

24-APR-9E 

24-APR-9 € 

24-APR-9 ( 

24-APR-9 £ 

24-APR-9 , 

001 6 
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LOCKHEED ANALYTICAL SERVICES 

LOGIN "CHAIN OF CUSTODY REPORT (lnOl) 
Mar 21 1996 , 04:02 pm 

Login Number: L6649 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD - Bechtel Hanford Project 

. . . 

L6649-19 ~~BOH8G2 
temp 3 
Location: 156TMP-1 

L6649-20 
temp 3 
Location: 156TMP-1 

L6649-21 
temp 3 
Location: 156TMP-1 

L6649-22 
temp 3 
Location: 156TMP-1 

BOH8G2 

BOH8G2 

BOHSG2 

:;:. 18-MAR-96·· 20-MAR-96 

18-MAR-96 20-MAR-96 

18-MAR;..96 20-MAR-96 

Water 1 s TRITIUM(H3) LAL-0066 Hold:14-SEP-96 

L6649-23 BOH8G3 
temp 3 
Location: 153 
Filt H20 15 s 300.0 CHLORIDE 
Filt H20 15 s 300.0 FLUORIDE 
Filt H20 15 s 300.0 NITRATE 
Filt H20 15 s 300.0 NITRITE 
Filt H20 15 s 300.0 PHOSPHATE 
Filt H20 15 s 300.0 SULFATE 

L6649-24 BOHSGJ 
temp 3. 
Location: 156TMP-1 
Filt H20 15 s 6010 ICP METALS 
Filt H20 15 s 6010 ICP TRACE 

L6649-25 REPORT TYPE 
Location: 
Water 1 s EDD - DISK DEL. 
Water 1 s GC2 
Water 1 s INORG TYPE 2 RPT + 
Water 1 s RAD RPT TYPE 2 

·.·.· / 18-MAR~96 

Hold:15-APR-96 
Hold:15-APR-96 
Hold:20-MAR-96 
Hold:20-MAR-96 
Hold:20-MAR-96 
Hold:15-APR-96 

18;..MAR-96 .. 

Hold:14-SEP-96 
Hold:14-SEP-96 

20-MAR-96 

Page 3 

Signatu re: 

Date : 

20-MAR-96 

20-MAR-96 

20-MAR-.96 

·24-APR-96 

24-APR-96 

24-APR-96 

24-APR-96 

24-APR-96 

24-APR-9 6 

24-APR-9 E 
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CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST L~lol ~ Page __ 1 _ of 2 
Bechtel Hanford, Inc. -,--. 

- Data Turnaround • 0 Priority Collector Company Contact Telephone 

I+ · /!.z.z.:. I l'Yl I"}') r" " I h ~ \.,... J . V . Borghese (509) 373-4790 • Normal 

Project Designation Sampling Location SAF No. 
I 100-NR- 2 Groundwater Sampling - Round 9 100 N B96-089 

Ice Chest No. Field Logbook No. Method of Shipment 
S°/1/l-/jfq ~ (__ - I l'.t-;,__p,f- Federal Express 

Shipped To Offsi te Propertl_No . Bill of Lading/Air Bill No. I 
Lockheed Cf& -0-06 '-IO · ?Ja- cl qo 'fCE3403 I 

Possible Sample Hazards/Remarks 
Preserva tion 

"° HN 0 3 Cool 4°C H2S04 HCI Cool 4°C HN03 Cool 4°C None .... ' 
Type of Container I -P/G P/G G G p P/G G P/G t>.I .... ' No. of Conteiner(s) 

1 1 4 4 1 9 1 1 --Special Handling and/or Storage 

~~ ~-,)4 .. 
Maintain samples between 2°C and 6 ° C. 

Volume 
500mL 500mL lL lL lL 500mL 20mL B 

ICP • 1 Oil and TPH Conduc· · 2 Tritium · Activity c;-.., 
Metals · Greese - (Total} · tivity - H3 Seen -

SAMPLE AN ALYSIS 6010A 4 13 .1 418 .1 9050 
(TAL) 
(Unfiltered) 

Sample No. M at ri x • Date Sampled Time Sampled .. 

BOHBG2 w ~-,s- "j (. t I 'f::, '--( ~ '-,, '1 ' r '--( V., ·, 

SPECIAL INSTRUCTIONS Matrix • 
CHA.!N OF POSSESSION Sign/Print Names • 1 IC Anions - 300 .0 - Cl , F, N02, N03 , P04, S04 (Unfil tered) S • Soil - /1 

SE • SedirMOt 
Relinquished By~ Date/Time J'f <(.) ~ B G,1(./Z-- Date/Time I TY~ 

Gross Alpha, Gross Bete, Sr-89 /90, Gamma Spec 
SO• Solid 

~c..-f ,,~ ,, ~n... 3-, '1·'i ~ fl6,L_./I-~ J-1(~/ · 2 SL• Sludo• 
W • Wat« 

~F~ &R Date/Time 09ptS / Received By Date/Time 
Sample analysis for N0 2. N0 3. and P04 by EPA 300.0 is being requested for 

0 • Oil 
A • lur /2: ,,,j hf,_ --:?· /4-9~ information only . The ERC Contractor acknowledges that the 48-hour holding OS • Orum Solids 

~elinquished By Date/Time Received By Date/Tim e t ime w ill not be met. DL • Orum Liquide 
T • TiNue 
WI• WilM' 
L • Liquid Relinquished By Date/Time Recei ved By Date/Time 
V • Vegetation 

i X • 01he, 

LABORATORY Received By Title I Date/Time 

SECTION A---.µiV\.: 00 ~-. <.:. JI\(_ ( .......... ,,J ,· G-,.._ s-w ~~i I u '(t.tS-
FINAL SAMPLE Disposal Method 

. Disposed By Date/Time 1 

DISPOSITION 
- - -

~ 



Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 
Page_2_of -L 

Data Turnaround 

Collector /!, Company Contact Telephone 
D Priority 

A . ,ZL..:. / u1 · m -fh I J,, m .. - J . V . Borghese (509) 373-4790 • Normal 

Project Designation Sampl ing Locat ion SAF No. 
100-NR-2 Groundwater Sampling - Round 9 100 N B96-089 

Ice Chest No. Field Logbook No. M ethod of Shipment 
smL-9'q(J ~ (._ - / d d 'tt' Federal Express 

Shipped To Off site Property No. Bill of Lading/Air Bill No. I 

Lockheed WGJ0- 0-0~l/Q-J d- cl.9O'-/653403 
Possible Sample Hazards/Remarks 

Preservation 
'·-.,J,.,;.\ 

HN03 Cool 4 °C -.....i 

Type of Container 
I t..,,.J 

P/G P/G u, 

No. of Container(s) -1 1 • 
Special Handling and/or Storage 

Volume 
,_;. 
"-,._J 

Maintain samples between 2°C and 6°C. SOOmL SOOmL ,f"",",,. 

ICP • 3 r--.:J 
Metals -

SAMPLE AN ALYSIS 6010A 
(TALI 
lfiltoredl 

Sample No. Matrix• Date Sampled Time Sampled 

BOH8G 3 w ; ·,,,p ·7 6 //'iS' 't' y I 

SPECIAL INSTRUCTIONS Matrix • 

CHAIN OF POSSESSION Sign/Print Names • 3 IC Anions - 300 .0 - Cl , F, N02, N03 , P04, S04 (Fil tered) s a Soil 
SE - Sediment 

C Relinquished By ~ Date{rime rt{'{{ 2MJ.&~ Date{rime /~- SO • Solid 
C A,C.·lo1t-.... I' 3>'·,s- s ~ d'L.L-1/,-;J '3~((~ 

Refe r to Activity Scan on page 1 of 2 . SL • Sludge 
W - Wat• r 

~ ~?...&-.-~ Date/Time O?tXJ 'Received By Date{rime 0 • Oil 
u:: Sample analysis fo r N02, N0 3, and P04 by EPA 300.0 is being requested for A • lur ,_ . /~~.,/ "3-'19-91: / information only . The ERC Contrac tor acknowledges that the 48-hour holding OS • Orum Sohd1 

~ 
-fielinquished By Date/Time Received By Date/Time tim e w ill not be met. OL • Orum Loquid1 

T • T11 1 ue 

WI• W ipe 

(A Relinquished By Date{rime Received By Date /Time L • Liquid 

I. V s Vege tttion 

\.., X • Other 

2 LABORATORY Received By ::{) Title ' I Date/Time 

SECTION - ~ < Q~ ?>c.-.1 I-<- ( ----~ hA• -- ) -1,eJ' • ~1 (Jy'L(,j-

? FINAL SAMPLE Disposal Method Disposed By Date/Time ~ 

DISPOSITION 
- -- --



9713516.0763 

Environn:,ental £'RC 
Restoration -ream 
Contractor I • 

Interoffice Memorandum 

TOs W. S. Thompson Nl-28 
G. C. Henckel H4-80 

COl'IF.81 K. A. Smith X0-23 
T. L. Lafreniere X0-23 
D. E. Gergely X0-23 

DADa 

Ji'ROMa 

02828~ 

Job No. 22192 
W,.._8-......,..NO 
COi: NIA 
OU: NIA 
TSDI NIA 
EaA: NIA 
,..._o-,c,a 

February 29, 1996 

S.LDeMenQ~ 
Radiological Con / . 
TI-05/373-1913 

SUBJECT: Total Activities for Off-Site Shipments of Groundwater Samples to NRC Licensed 
Laboratories 

There is no need to perfonn total activities prior to offsite shipment to NRC licensed labs of 
samples taken from ground water wells located on the Hanford Site. 

All wells reviewed to date for radiological content have shown no well with a total activity in 
excess of 2,000,000 pCi/1 (2,000 pCi/gm), the Department Of Transportation limit for radioactive 
material. The highest activity in any known well is 1.56 X 1()6 pCi/1 H3• 

While this does not constitute any release from radiological controls for worker protection, it does 
allow samples to be shipped based on historical laboratory data and save the expense of doing 
radiochemical analysis. 

A copy of the most recent analytical data should be provided to the NRC licensed laboratory with 
the samples being shipped or if no data is available for new wells, the most recent data from adjacent 
wells. 

00 2 0 Q3J.os9( 
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LOCKHEED MAIIF -IN 

Sample Login 
Login Review Checklist 

LotNumber ¼<-<-f1 
The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure 
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist 
should be affixed to each login package prior to distribution. 

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

SAMPLE SUMMARY REPORT ~ NO NIA Comment 

1. Are all sample ID' s correct? + 
2. Are all samples present? L 
3. Are all matrices indicated correctly? ..L. 
4. Are all analyses on the COC logged in for the (\ 

appropriate samples? 

5. Are all analyses logged in for the correct container? f-
6. Are samples logged in according to LAS batching 

1-procedures? 

LOGIN CHAIN OF CUSTODY ~ NQ NIA Comment 

1. Are the collect, receive, and due dates correct 'f-
for every sample? 

2. Have all appropriate comments been indicated in 

t-the comment section? 

SAMPLE RECEIVING CHECKLIST ~ NQ NIA Comment 

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

~$ )-LD~cz0 ~!J,~011-& ~ -~ -1, 
primary review signature dale: secondary review signature dale: 

oo2 b 3dosctCt? 



9713516.0765 
SAMPLE CHECK-IN LIST 

WHc.-sow~gi.:.0003 
Revision 4 . 

Date /Ti me Rece i vea: 3-Zp · '1(...,_( rr<'1S' SDGI: {3 1 (; o t> cl 

Work Order Number: __ tJ_\=~----- SAF #: a?Cz- ~CJ. 

Shi ppi ng Container ID : s-~ L- L\'1j Chain of Custody '--~_...._ ____ _ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Custody Seals on shipping co_ntainer intact? 

Custody Seals dated and signed? 

Sample temperature 3 •c_ ------------
Ver mi cul it e /packing materials is 

Each sample is in a plastic bag? 

Sample holding times exceeded? 

Samples have: 

Yes kl No [ ] 

Yes ~ No [ ] 

Wet [ ] Dry [~ · 

Yes N No [ ] 

Yes [ ] No [\-] 

tape 
-)o-custody seals 

hazard labels 
-x-appropriate sample labels 

Samples are: 
)c in good condition 

broken . --
1 eaking 

--have air bubbles 

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

Yes[)f No [ ] 

Notes: --------------------------'---

Sample Custodian/laboratory: ~~ 
Telephoned To: y_-..x:\... \.u__\b\. \ On 3,u, .. ;~ 

33 

Date: 3 ·W,. 't '-

By An_~~ M .1 Lv---



,--

C 
r, 
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Lockheed Analytical Services 
Sample Receiving Checklist 

~~~\ - ~ ~"'" ~l Cliait Name: 

COOLER CONDmON UPON RECEIPT 

Temperature of cooler upon receipt: 

temperature of temp. blank upon receipt: 

custody -11 intact 

chain of custody pl'CICllt 

blue ice (or equiv.) prcscnt/froun 

rad survey completed 

SAMPLE CONDITION UPON RECEIPT 

all bonlca labdcd 

samplca intact 

proper container uacd for u.mplo type 
sample volume sufficient for analysis 

proper pres . indicated on the COC 
VOA's contain hcadspacc 

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

MJSCELLANEOUS ITEMS 

samples with short holding times 

samples 10 subcontract 

ADDITION AL COMMENTS/DISCREPANCIES 

- -
Completed by I date: )t...Jl.,v\--UVt-e.. 
Sutt to the client (datc./initial1): 

Job No. 

3 t_ 

Yc:a 

y 
')( 

X 
x 

Yea 

)( 

X 
)< 
)( 

X 

Yea 

J ·ZP --iv 

N- • • -- rho •pprop,ialo CSR of u:, diefffMIIOloa lttiuao4J.Wy upo,t rr,u/pt 

298 4653 403 

Lc.,c., Cf i Cooler ID: 

No • CoDl.lDCllta/Dilcrepuacicl 

No • Commcmta/Dlac:rq,ucica 

,v \ ,+; 
I\.A-1r.. 

No • Commaata/Dlac:rc:penclc:a 

y 

>' 

•• Clieat'a algnaturo upon roccipt: 
C) 
()0 
q..J 
() 

•• • pk.uo ,niew llu• is,/onmtJoo Mld n:lUnJ vu, facmauJc to Ibo app.n,prulo CSR (102) Jol-lJ# 

v, t version 2.0 (11/11/94) 

' I , 
I 

Page I of 

. 

I 

I 

I 

. 



BOH8G2 -

BOH8G3 --

REPORT TYPE -

97~3516 .. 0767 
Lockheed Analytical Laboratory 

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

L6649-l Water 
L6649-2 Water 
L6649-3 Water 
L6649-3 Water 
L6649-3 Water 
L6649-3 Water 
L6649-3 Water 
L6649-3 Water 
L6649-4 Water 
L6649-8 Water 
L6649-12 Water 
L6649-13 Water 
L6649-13 Water 
L6649-13 Water 
L6649-22 Water 

L6649-23 Filt H20 
L6649-23 Fi lt H20 
L6649-23 Filt H20 
L6649-23 Fil t H20 
L6649-23 Fi lt H20 
L6649-23 Fil t H20 
L6649-24 Fi lt H20 

L6649-25 Water 
L6649-25 Water 
L6649-25 Water 
L6649-25 Water 

:•:::::::::::: . . :.·-:•:-:-.-.--

:-:-:-:-:::,:-:-:-:-:::::::::,:::::-:=:-:=:-:-:-:-:•:•:-:- l,:.:!,:l.:.:.i.·=.'.;.:=,::.,.t.l.l.li.l ::::::::::::::::::::::::. 

:I!:!tlt:tt.iii1J· .,.,., ... ::. i:::::::: 

SCREENING -
6010 ICP METALS 
300.0 CHLORIDE -
300. 0 FLUORIDE -
300. 0 NITRATE -
300. 0 NITRITE--
300.0 PHOSPHATE 
300.0 SULFATE --
413.1 OIL AND G~ 
418.1 TPH -
9050 CONDUCTIVI1 
GAMMA SPEC LAL-C 
GR ALP/BETA LAL-
SR-89/90 LAL-OOE 
TRITIUM(H3) LAL-

300. 0-tHlOR IDE , 
300. 0 FtUORIDE 
300. 0 NITRATE -
300.0 NITRITE -
300.0 PHOSPHATE 
300.0 SULFATE -
6010 ICP METALS 

EDD - DISK DEL.--
GC2 -
!NORG TYPE 2 RP-
RAD RPT TYPE 2 

0024 03>0sC, 



L6661-l. 
temp 4 
Location: 
Water 

L6661-2 
temp 4 
Location: 
Water 
Water 

L6661-3 
temp 4 
Location: 
Water 
Water 
Water 
Water 
Water 
Water 

L66.61-4 
temp 4 
Location: 
Water 

L6661-5 
temp 4 
Location : 

L6661-6 
temp 4 
Location: 

L6661-7 
temp 4 
Location: 

L6661-8 
temp 4 
Location : 
Water 

9? 13516Jl768 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT ( lnOl) 
Mar 22 1996, 10 : 58 am 

Login Number: L6661 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

. . 

BOHSFO ' \ 19.;;;MAR-96 22-MAR-96 26-APR-96 

157 
1 s SCREENING Hold:15-SEP-96 

BOHSFO 19-MAR-96 22-MAR-96 26-APR-9 6 

157 
1 s 6010 ICP METALS Hold : 15-SEP-96 
1 s 60 10 ICP TRACE Hold:15-SEP-96 

BOHSFO 19- MAR-96 22-MAR-96 26-APR-9 6 

157 
1 s 300.0 CHLORIDE Hold:16-APR-96 
1 s 300.0 FLUORIDE Hold:16-APR-96 
1 s 300.0 NITRATE Hold:21-MAR-96 
1 s 300.0 NITRITE Hold : 21-MAR-96 
1 s 300.0 PHOSPHATE Hold : 21-MAR-96 
1 s 300.0 SULFATE Hold:16-APR-96 

BOHSFO · . . 19;_,MAR-96 22-MAR-96 26-APR-9 E 

157 
1 s 413 . 1 OIL AND GREASE Hold:16-APR-96 . 

BOHSFO 19- MAR-96 22-MAR-96 26-APR-9 ( 

157 

BOH8FO 19-MAR-96 22-MAR-96 26-APR-9 , 

1 57 

BOHSFO 19-MAR-96 22-MAR-96 26-APR-9 · 

157 

BOHSFO ·· 19-MAR-96 22-MAR-96 26-APR-9 

157 
1 s 418. 1 TPH Hold : 16-APR-96 

Page 1 



L6661-9 
temp 4 
Location: 

L6661-10 
temp 4 
Location: 

L6661-ll 
temp 4 
Location: 

L6661-12 
temp 4 
Location: 
Water 

L6661-13 
temp 4 
Location: 
Water 
Water 
Water 

L6661-14 
temp 4 · 
Location: 

L6661-15 
temp 4 
Location: 

L6661-16 
temp 4 
Location: 

L6661-17 
temp 4 
Location: 

L6661-18 
temp 4 
Locatio n: 

97f3516 .. D769 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Mar 22 1996 , 10:58 am 

Login Number: L6661 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

BOHSFO 19-MAR-96 22-MAR-96 

157 

BOHSFO 19-MAR-96 22-MAR-96 

157 

BOHSFO 19-MAR-96 22-MAR.:..96 

157 

BOH8FO 19-MAR-96 22-MAR-96 

157 
1 s 9050 CONDUCTIVITY Hold : 16-APR-96 

BOHSFO 19-MAR-96 22-MAR-96 

157 
1 s GAMMA SPEC LAL-0063 Hold:15-SEP-96 
1 s GR ALP/BETA LAL-0060 Hold:15-SEP-96 
1 s SR-89/90 LAL-0065 Hold:15-SEP-96 

B0HSF0 19-MAR-96 22-MAR-96 

157 

BOH8FO 19-MAR-96 22-MAR-96 

157 

BOH8FO 19-MAR-96 22-MAR-96 

157 

BOH8FO 19-MAR-96 22-MAR-96 

157 

BOH8FO 19-MAR-96 22-MAR-96 

157 

Page 2 

26-APR-96 

26-APR-96 

26-APR-96 

26-APR-9 6 

26.:..APR-9 E 

26-APR-9 ( 

26 - APR-9 ( 

26-APR-9 , 

26-APR-9 

26-APR-9 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Mar 22 1996, 10:58 am 

Login Number: L6661 

~··-

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

llli~l~i~ii11:i:i~j:li::i;i:i;i:i:i:i:i:::::i:::i:i:ii~lllili:i:::iiiiiii::ii:i1:::i::::::j::1Ji:J:::i:;i:i:i:~::::1:::;tlilill:ii~l~~::111lil;:iiii:ii:::;:;::iiiiiJ:~~iiJ:; 

I..6661-19 
temp 4 
Location: 157 

L6661-20 
temp 4 
Location: 157 

L6661-21 
temp 4 
Location : 157 

L6661-22 
temp 4 
Location : 157 
Water 1 s 

L6661-23 
temp 4 
Location: 157 
Filt H20 15 s 
Filt H20 15 s 
L6661-24 
temp 4 
Location: 157 
Filt H20 15 s 
Filt H20 15 s 
Filt H20 15 s 
Filt H20 15 s 
Filt H20 15 s 
Filt H20 15 s 

L6661-25 
Location: 
Water 1 s 
Water 1 s 
Water 1 s 
Water 1 s 

BOHSFO 19-MAR-96 22-MAR-96 

BOHSFO · - ..•.... 19-MAR-.,~6, ~'.? ;..MAR-96 

BOHSFO .. 19-MAR~9Ei :?2-MAR~96 

BOHSFO ... · l 9~MAR-9~, 22-MAR-96 

TRITIUM(H3) LAL-0066 Hold:15-SEP-96 

BOHSFl 

6010 ICP METALS 
6010 ICP TRACE 

BOH8Fl 

300.0 CHLORIDE 
300.0 FLUORIDE 
300.0 NITRATE 
300.0 NITRITE 
300.0 PHOSPHATE 
300.0 SULFATE 

REPORT TYPE 

EDD - DISK DEL . 
GC2 
INORG TYPE 2 RPT 
RAD RPT TYPE 2 

+ 

·. > i 9-MAR-9Ei 

Hold:15-SEP-96 
Hold:15-SEP-96 

•19;..MAR:-96 

Hold:16-APR-96 
Hold:16-APR-96 
Hold:21-MAR-96 
Hold:21-MAR-96 
Hold:21-MAR-96 
Hold:16-APR-96 

. 22-MAR;..96. 

Page 3 

Si gnature : 

Date : 

22-MAR-96 

22-MAR-96 

22-MAR-96 

.. · .•. ) . 22:l-\ lp 

26-APR-96 

26-APR-96 

26-APR-96 

26-APR-9 6 

26._APR-9 E 

26-APR-9 E 

26-APR-9 · 

00 27 



Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST l..l, c,· ,. 1 , Page _l_ of -
2
-, v. Data Turnaround 

1------------....... -------------.-:------------------------.,......------------' 0 Priority 
Collector ~ / . Company Contact Telephone 

A -~~ ;,...r '.r~ u 1 . -'J-r::,A/./2,.,.__ J. V. Borghese (509) 373-4790 
Project Designation ' 
100-NR-2 Groundwater Sampling · Round 9 

Ice Chest No. 

Shipped To 
Lockheed 

Possible Sample Hazards/Remarks 

Special Handling and/or Storage 
Maintain samples between 2°C and 6°C. 

SAMPLE ANALYSIS 

Sample No . Matrix• 

BOH8FO w 

CHAIN OF POSSESSION 

Sampling Location 
100 N 

Field Logbook No. 
~L . / ,).p,p 

Offsite Property No. 

SAF No. 
896-089 

Method of Shipment 
Federal Express 

Bill of Lading/Air Bill No. 

\AJ'f&-O-O<ol/O-:; 3 -;;;J'iO '-1~53 6/'3 
Preservation 

HN03 

Type of Container · 
P/G 

No. of Container(s) 
1 

Volume 
500mL 

ICP 
Metals -
6010A 
(TAL) 
(Unfiltered) 

Date Sampled Time Sampled 

-~ I = . 
.J / :,,- ? "6 

Sign/Print Names 

Cool 4°C H2S04 HCI 

P/G G G 

1 4 4 

500mL lL lL 

• 1 Oil and TPH 
Grease· (Totall -
413 .1 418 .1 

SPECIAL INSTRUCTIONS 

Cool 4°C HN03 

p 

Conduc- . •2 
tivity • 
9050 

P/G 

9 

• 1 IC Anions - 300 .0 - Cl , F, N02, N03, P04, S04 (Unfiltered) 

None 

G P/G 

500mL 20mL 

Tritium • Activity 
HJ Scan 

.·. .,. ':/:, :... ·. 

Matrix • 

S • Soil 
SE - Sediment 

Relinquished _B~ _ Date/Time t,(()d ~~ftB_/g/_ ~ Date/Time Ofa/ so - Solid 
/I ::,,-., ,_ I'~~- ,,,,.__,,/LL ..., •2 Gross Alpha , Gross Beta, Sr-89/90, Gamma Spec Sl SludQ 

,~~~-,~<~c-.·?~,,'7 ~/r"~ cf; .-;\t ' "~;:ai; --~ ~ ,:_c.;.~d-~"5··<~· ime~~M-Jl~~~~~O,~C.V~A,1~,7ll'-::LY-!!""5at~~~-~2c~-p,!l~L7 w : Water. 

d;_/2. ·'91'~ ~/ Date/Time ~t) / Received By Date/Time Sample analysis for N02, N03 , and P04 by EPA 300.0 is being requested for ~ : ~: 
r'ii'.:~~~~.,;~~~:t:::::;· /~ /,~&;~f!.~'r,~LP!.•~,H..-!:::'.....~......::3~-2/;L.:-Yi~~{L __ ;_/_J. ___________ ___,,--.......,..,.....-----1 information only . The ERC Contractor acknowledges that the 48-hour holding os- Orum Solid• 

~

r b...,-elinquished By Date/Time Received By Date/Time OL • Orum Liquids ~ t ime will not be met . T • Ti .. ue 

WI • Wipe 

. B D /T. R . d B Date/T1·me L • Liquid Relinquished y ate Ime eceIve Y v • Vegetatton 

() L------------..... -.-----..L-----~~-----------'------------------....;..---:::~~~~--- --....i..x_-_01_he_r ___ "i C\., LABO RA TORY Re,21ved By ( '\ Title Date/Time 

WL-,_s_Ec_T_1_0N __ L,(..(.1'ri,...1,.!l:0;_11-..... · ~ l.J.t.L;.:i-~~~~--'J.'----c~.~~,-..=0~...i{,~ / ,:..i<;"_:,u.-fr,~/l.~;...:.l,~~~-~-=-------------..;j :..-.d-)..;;J~-~''.'7{~/i~c;::'.:~t'/ioa,''~"'~-----------1 
I Disposed By Da(e/Time FINAL SAMPLE 

(')I S POS ITION 
Disposal Method 

__ J 



0 
0 

) 

::J 

I-
'---
0 
~ 
'1-' 
V" 

, Page _ 2_ of_~ 
Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 

Data Turnarou nd 

0 Priority 
Collector 

4 
P.. 

/ /-n · 
Company Contact Telephone • Normal I . -Z.?..:. .,,//~1 //1c ' 
J . V. Borghese (509) 373-4790 

Project Designation 
, 

Sampling Location SAF No. 
100-NR-2 Groundwater Sampling - Round 9 100 N B96-089 
Ice Chest No. 

6 
Field Logbook No. Method of Shipment 

' ---~ ·$10 $-c. · I 2 ,-f?J' Federal Express 
Shipped To Off site Property No. Bill of Lading/Air Bill No. 
Lockheed wqfrO -O[i/0-3:i aqoye,5301~ --

Possible Sample Hazards/Remarks 
___ _, 

Preservation .... .,,) 
HN03 Cool 4°C ,,,,,.~ 

Type of Container 
t.J,,j 

P/G P/G U1 -No. of Container(s) 
1 1 • 

Special Handling and/or Storage ,._,_ 
Volume --J 

Maintain samples between 2°C and 6°C. 500mL 500mL -,,_J 

ICP • 3 
,, ..... .J 

Metals · 

SAMPLE ANALYSIS 6010A 
(TALI 
IFilteredl 

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

BOHSFl w .s// ?/ YC fc}.s, _s- ~ ~ , 

SPECIAL INSTRUCTIONS M•trix• 

Ct:IAIN OF POSSESSION Sign/Print Names • 3 IC Anions - 300.0 - Cl , F, N02, N03, P04, S04 (Filtered) s • Soil - SE • Sediment 
Relinquished B~ Date/Time ll'{.(/U r"ff.f .N-> (;f'v Dateffime 0,00 

Refe r to Activity Scan on page 1 of 2. 
SO • Solid 

/K, •~ v,!:_2._ 11,. 5JcJ<; (, ,~1,f/:r,J .1-41-ft SL • Sludge 
W • Water 

~~ G,dl,,, Date/Time om/ Received By Date/Time 
Sample analysis fo r N02, N03 , and P04 by EPA 300.0 is being requested for 0 • Oil 

A • Air 
/.<✓.JI.~_, L,:g-2/-Ph information only. The ERC Contractor acknowledges that the 48-hour holding OS • Drum Solidi 

!Relinquished By Date/Time Received By Date/Time t ime wi ll not be met . DL • Drum Liquid• 
T • Tiaaue 
W I • Wipe 
L • Liquid Relinquished By Date/Time Received By Date /Time 
V - Veoetetion 
X • Other 

LABORATORY RecJJed)By( ' ) ,,., Title Date/Time 
. SECTION 1~ t C. l ,. I) ~ re , , • . J () {r ('. -,.A d. '- J -~ :i -z /c .,.,#, ~ 

FINAL SAMPLE Disposed By Date/Time Disposal Method 
J'"" h DIS POSITION - - - - - --·---- _J 



~ 97 ~3516 .. D7?3 

Envirqnmental ,= DC 
~~~~~&Jg:- 6= n Team 
Interoffice Memorandum 

W. S. Thompson 
G. C. Henckcl 

com:.sa K. A. Smith · 
T. L. Lafreniere 
D. E. Gergely 

Nl-28 
H4-80 

X0-23 
X0-23 
X0-23 

02828~ 

Job No. 22192 

OCh NIA. 
T:IDI NIA 
BA: NIA 
M;oaC.-SSI 

DA'JZ& February 29, 1996 

-~~1%1=QL{; 
TI-05/373-1913 

SUBJECT: Total Activities r or Off-Site Shipments of Groundwater Samples to NRC Licensed 
Laboratories 

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of 
samples taken from ground water wells located on the Hanford Site. 

All wells reviewed to date for radiological content have shown no well with a total activity in 
excess of 2,000,000 pCi/1 (2,000 pCi/gm), the Department Of Transportation limit for radioactive 
material. The highest activity in any known well is 1.56 X la6 pCi/1 H3

• 

While this does not constitute any release from radiological controls for worker protection, it does 
allow samples to be shipped based on historical laboratory data and save the expense of doing 
radiochemical analysis. 

A copy of the most recent analytical data should be provided to the NRC licensed laboratory with 
the samples being shipped or if no data. is available for new wells, the most recent data from adjacent 
wells. 

0030 ( ) 3d-c} ,'f 



r·~, g 151 ,. (J'11LI _1, ;~Jt b .. . ll 

LOCKHEED MART -IN 

Sample Login 
Login Review Checklist 

Lot Number l. G lt L. I 

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

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

SAMPLE SUMMARY REPORT YES NO N/A Comment 

1. Are all sample ID' s correct? 1-

2. Are all samples present? L 
3. Are all matrices indicated correctly? L 
4. Are all analyses on the COC logged in for the X appropriate samples? 

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

6. Are samples logged in according to LAS batching 
X proced~res? 

LOGIN CHAIN OF CUSTODY YES NO NIA Comment 

l. Are the collect, receive, and due dates correct X 
for every sample? 

2. Have all appropriate comments been indicated in 

-L the comment section? 

SAMPLE RECEIVING CHECKLIST YES NO N/A Comment 

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

A--~~ s :ci -1to J 1~ s-~s:1£ t.~, < ~0if,0si 
primary review signature date s«ondary review signature date 

0 0 3103d" ~-)-lt 



Lockheed Analytical Services 
Sample Receiving Checklist 

B ~\ . G-J Cliait Name: l.-v 1-\~ Job No. Lu~ ( Cooler ID: l 
COOLER CONDmON UPON RECEIPT 

Temperature of cooler upon receipt: Lf'C 
temperature of temp. blank upon receipt: 

Yea No • Commaau/Diacrcpancia 

cu1tody seals intact X 
chain of custody praent }< 
blue ice (or equiv.} j>rCKat/froun )c-
rad 1urvcy completed x 

SAMPLE CONDITION UPON RECEIPT 

Yea No • Commmtl/Diacrcpuictca 

all hon.lea labeled V 
samples intact V 
proper container used for aa.mplo typo °)( 

sample volume sufficient for analysis )( 

proper pres . indicated on the COC x 
VOA'1 contain hcadspacc >--JV\-
arc samples bi-phasic (if ao, indicate sample ID'S}: ,-.., 1/4.. 

MISCELLANEOUS ITEMS 

Yea No • Com.mcota/Di.lcrc:pe.nciea 
samples with short holding timea y lJ; tv<, k ).) I fy,r, (_ 

I 
samples to subcontract k 

ADDITION AL COMMENTS/DISCREPANCIES 

Cb 
-- Compldcd by / daac: A-J.,,,L,A., -fl() :Jr ?1..·~u c., . 
[' >sc.ot to tho clicnt (date/initial•): •• Cliait'• •ignaturo upon roccipt: 

N- • • .....,_ Ciao apptvpri,,to CSR of..,- 4ue,.._,.,. _,._..ra1y ..,_ IDUipl 

C) 
(JJ 
w 

.. • plcue n;.-icw tJ,u il,/onmtlco ad~ .-i. 6"imiJJ~ to Ibo •ppn,pri,io CSR (102) :Jol-lJ-46 

w 
~ version 2.0 (11/11/94) 

Page 1 of 

. 

I 

111' e'IL.u-< <..-1 

i ":.C . 



co ~ 351 :· (}'116 .Ii ~ . f.L,.. ,./ l 
_ _. 290 46~, \3_ 

SAMPLE CHECK-IN LIST 

WHC-SOW:-93°-:.O003 
Revision 4 -

Date/Time Received: f-2?-Cft.,, --=.. _ _;,...____:.... ___ _ SOG#: __ 1v ..... lA-'--------'--
Work Order Number: _---=-V_.kt_;...._ ____ _ SAF I: '3 9Co ·-o'l'3 .. 
Sh i pping Container IO: E"/--t-{O Chain of Custody l_1v_ ) ...... A..__ ____ _ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Custody Seals on shipping co_ntainer intact? 

Custody Seals dated and signed? 

. L I oc. Sample temperature 7 _ --------------
Ver mi cul it e /packing materials is 

Each sample is in a plastic bag? 

Sample holding times exceeded? 

Samples have: 

Yes W No [ ] 

Yes kJ" No [ ] 

Wet [ ] Dry 1<j · 

Yes M No [ ] 

Yes ~ No [ ] 

tape 
- y -custody seals 

hazard labels 
--~-~appropriate sample labels 

.><. 

Samples are: 
>< in good condition 

broken --
leaking 

--have air bubbles 

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

Yes[>t" No [] 

Notes:_ ........... )J___,a,.: _\-v_#o,_,_k......,,._.JJ--'-;1--,,'----'-'-~\.-...-=--__._\~.:...-_,_\_-'u""-=L"""'v-l, _ _ --'-J _________ -'--__ 

Sample Custodian/laboratory: .bl::v:::~ 
Tel ephoned To: \zevrlk"'- th:\,\ On 3 -Z-Z · l'-< 

33 

Date: 's ·l2-'f L 

By 

0033 <- - C O J ;)-,)) , 



BOHBFO ,__ 

BOH8Fl _,, 
' 

REPORT TYPE 
_,. _ 

t:p ~ 3· 51 :· (1'T17 .,.. t I • ,. ti.. J.I I 
Lockheed Analytical Laboratory 

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

L6661-l Water 
L6661-2 Water 
L6661-2 Water 
L6661-3 Water 
L6661-3 Water 
L6661-3 Water 
L6661-3 Water 
L666-l-3 Water 
L6661-3 Water 
L6661-4 Water 
L6661-8 Water 
L6661-12 Water 
L6661-13 Water 
L6661-13 Water 
L6661-13 . Water 
L6661-22 Water 

L6661-23 Filt H20 
L6661-23 Fi 1t H20 
L6661-24 Filt H20 
L6661-24 Fil t H20 
L6661-24 Fi 1t H20 
L6661-24 Fil t H20 
L6661-24 Fi 1t H20 
L6661-24 Filt H20 

L6661-25 Water 
L6661-25 Water 
L6661-25 Water 
L6661-25 Water 

. SCREENING -
·6010 ICP METALS 
'6010 ICP TRACE · 
·300.0 CHLORIDE 
· 300. 0 FLUORIDE · 
· 300. 0 NITRATE -
. 300. 0 NITRITE -
· 300. 0 PHOSPHATE 
· 300.0 SULFATE-
· 413.1 OIL AND G 
· 418.1 TPH -
· 9050 CONDUCTIVI 
· GAMMA SPEC LAL-
·GR ALP/BETA LAL 
·SR-89/90 LAL-OC 
·TRITIUM ( H3) LAL 

, 6010 ICP METAL~ 
· 6010 ICP TRACE 
-300. 0 CHLORIDE 

. 300. 0 Fi..UORIDE 
· 300.0 NITRATE -
,300.0 NITRITE -
· 300. 0 PHOSPHAH 
. 300. 0 SULFATE . 

EDD - DISK DEL. 
GC2 
INORG TYPE 2 Rr 
RAD RPT TYPE 2 

003 4 



97~3516.07?8 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOH8G2 !Date Collected: 18-MAR-96 

!Matrix: Wa ter !Date Re ce i ved: 2 0-MAR- 96 

! Percent Solids : N/A 

Chloride mg/L 300.0 23. 0. 020 21-MAR-96 35075 L6649-3 

Fluor ide mg/L 300.0 < 0.007 0. 10 u 21-MAR-96 35077 L6649-3 

Nitra t e-N mg/L 300.0 5. 2 0.020 H 21-MAR-96 35079 L6649-3 

Ni tr ite- N mg/L 300.0 < 0.002 0.010 HU 21-MAR-96 35082 L6649-3 

Or tho Phosphate mg/L 300.0 0.029 0.10 HB 21 -MAR-96 35084 L6649-3 

Sul fate mg/L 300.0 270 0.10 21-MAR-96 35086 L6649-3 

Conductiv i ty uS/cm 9050 990 1.0 12-APR-96 35253 L6649-12 

0036 



rn , ·zr I :· O"""ig "JI I ~J.) f,1.,,, I I j 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOHBFO !Date Collected : 19-MAR-96 

!Matrix : Wa ter !Date Received: 22- MAR- 96 

!Percent Solids : N/A 

Chloride mg/L 300.0 7.8 0.020 26-MAR-96 35222 

Fluoride mg/L 300.0 0. 47 0.10 25-MAR-96 35224 

Nit ra te -N mg/L 300.0 3.0 0.020 H 26-MAR-96 35226 

Nitr i t e- N mg/L 300 . 0 < 0.002 0.010 HU 26-MAR-96 35228 

Or tho Phosphate mg/L 300.0 0.088 0.10 HB 25-MAR-96 35230 

Sulfate mg/L 300.0 130 0.10 26-MAR-96 35232 

Conduct ivity uS/cm 9050 530 1.0 12-APR-96 35253 

L6661-3 

L6661 -3 

L6661-3 

L6661-3 

L6661-3 

L6661-3 

L6661-12 

0037 



9?13516 .. 0780 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOH8G3 !Date Collected: 1 8 -MAR-96 

!Matrix: Filt H20 !Date Received : 20-MAR-96 

!Percent Solids : N/A 

Consti tuent · 

Chloride mg/L 300.0 23. 0.020 21 -MAR-96 35076 L6649-23 

Fluoride mg/L 300.0 < 0.007 0.10 u 21 -MAR-96 35078 L6649-23 

Nitrate-N mg/L 300.0 5.2 0.020 H 21-MAR-96 35080 L6649-23 

Nitrite-N mg/L 300.0 < 0.002 0.010 HU 21-MAR-96 35083 L6649-23 

Ortho Phosphate mg/L 300.0 < 0.002 0.10 HU 25-MAR-96 35085 L6649-23 

Sulfate mg/L 300.0 270 0.10 21-MAR-96 35087 L6649-23 

0074 



en, 251 ,- {)"'.m I .1, !~], ~b • . .1t1 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOH8Fl !Date Collected: 19-MAR-96 

!Matrix: Fil t H2 0 !Date Rece i ved : 22- MAR - 96 

!Percent Solids : N/A 

Chloride mg/L 300.0 9.1 0.020 26-MAR-96 35223 

Fluor ide mg/L 300.0 0.50 0.10 25·MAR·96 35225 

Nitrate · N mg/L 300.0 200 0.20 HD(1:10) 26-MAR -96 35227 

Ni tr ite ·N mg/L 300.0 < 0.002 0. 010 HU 26-MAR -96 35229 

Ortho Phosphate mg/L 300.0 0.067 0.10 HB 25-MAR-96 35231 

Sulfate mg/L 300.0 140 0.10 26-MAR-96 35233 

L6661·24 

L6661·24 

L6661·24 

L6661 · 24 

L6661 · 24 

L6661 · 24 

007 5 



97 ,35 it:i.0782 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOH8G2 !Date Collected: 18-MAR-96 

!Matrix: Water !Date Received: 20-MAR-96 

!Percent Solids: N/A 

- I ~~~j~ I l ~~~~i l•••••lliiitjGj~sl•••••1•• I ~~~ I j~~!< ~~~~ •1 ,, •• 
t oiti ? @is:.< ~l~~[ij J.h#cki#@.: ~~~:ch JO 

ALUMINUM, TOTAL mg/l 6010 < 0.036 0.036 0.20 u 1 05-APR-96 35540 L6649-2 

BARIUM, TOTAL mg/l 6010 0.062 0.0050 0.20 B 1 05-APR-96 35540 L6649-2 

BERYLLIUM, TOTAL mg/l 6010 < 0.0010 0.0010 0.0050 u 1 05-APR-96 35540 L6649-2 

CADMIUM, TOTAL mg/l 6010 < 0.0050 0.0050 0.0050 u 1 05-APR-96 35540 L6649-2 

CALCIUM, TOTAL mg/l 6010 130 0.0090 5.0 1 05-APR-96 35540 L6649·2 

CHROMIUM, TOTAL mg/l 6010 0.013 0.0060 0.010 1 05-APR-96 35540 L6649-2 

COBALT, TOTAL mg/l 6010 < 0.0070 0.0070 0.050 u 1 05-APR-96 35540 L6649-2 

COPPER, TOTAL mg/l 6010 < 0.0070 0.0070 0.025 u 1 05-APR-96 35540 L6649-2 

IRON, TOTAL mg/l 6010 0.057 0.0060 0.10 B 1 05-APR-96 35540 L6649-2 

MAGNESIUM, TOTAL mg/l 6010 21. 0.066 5.0 1 05-APR-96 35540 L6649-2 

MANGANESE, TOTAL mg/l 6010 < 0.0010 0.0010 0.015 u 1 05-APR-96 35540 L6649-2 

NICKEL, TOTAL mg/l 6010 < 0.013 0.013 0.040 u 1 05-APR-96 35540 L6649-2 

POTASSIUM, TOTAL mg/l 6010 5.5 1.2 5.0 1 05-APR-96 35540 L6649-2 

SILVER, TOTAL mg/l 6010 < 0.0070 0.0070 0.010 u 1 05-APR-96 35540 L6649·2 

SOOIUM, TOTAL mg/l 6010 50. 0.039 5.0 1 05-APR-96 35540 L6649·2 

VANADIUM, TOTAL mg/l 6010 < 0.0070 0.0070 0.050 u 1 05-APR-96 35540 L6649·2 

ZINC, TOTAL mg/l 6010 0.015 0.0030 0.020 B 1 05-APR-96 35540 L6649-2 

Antimony mg/l 6010 < 0.0030 0.0030 0.060 u 1 24-APR-96 35541 L6649-2 

Arsenic mg/l 6010 < 0.0030 0.0030 0.010 u 1 24-APR-96 35541 L6649-2 

Lead mg/l 6010 < 0.0020 0.0020 0.0030 u 1 24-APR-96 35541 L6649-2 

Selenium mg/l 6010 < 0.0030 0.0030 0.0050 u 1 24-APR-96 35541 L6649-2 

Thallium mg/l 6010 < 0.0050 0.0050 0.010 u 1 24-APR-96 35541 L6649-2 

011 4 



9?i 516 .. 0783 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOHBFO !Da te Collected : 19-MAR-96 

!Matrix: Water !Date Recei ved : 22 -MAR-96 

!Percent Solids: N/A 

l••J ••••••••••• ji••····················································· 

I ~lj~t • ll~i~~tt:• ,. ~~tfjf 
1·••t••••1~~1 ••········ 

lil t~~ ·•· DituHi>ri •• ~i~iW • ••• J,~sJ mi~ r· 
IE0!1\J;JF::it·•· 

Data > 
Qua L >;"<//)tt< Afi•lyzed ••. BatctF rn ,~®Pr,w: 

·.·.•.•.•.·.·.:,:-:•:•:-:-:-·-:•: -:-·-·. ;:: :-:-:.;.:-:-. .:•:--.-:-:::-, -:-· 

ALUMINUM, TOTAL mg/l 6010 0.33 0.036 0. 20 1 05-APR-96 35540 L6661-2 

BARIUM, TOTAL mg/l 6010 0.036 0.0050 0.20 B 1 05 -APR-96 35540 L6661-2 

BERYLLIUM, TOTAL mg/l 6010 < 0.0010 0.0010 0.0050 u 1 05-APR-96 35540 L6661-2 

CADMIUM, TOTAL mg/l 6010 < 0.0050 0.0050 0. 0050 u 1 05-APR-96 35540 L6661-2 

CALCIUM, TOTAL mg/l 6010 22. 0.0090 5.0 1 05-APR-96 35540 L6661-2 

CHROMIUM, TOTAL mg/l 6010 < 0.0060 0.0060 0.010 u 1 05-APR-96 35540 L6661 -2 

COBALT, TOTAL mg/l 6010 < 0.0070 0.0070 0.050 u 1 05 -APR -96 35540 L6661-2 

COPPER, TOTAL mg/l 6010 < 0.0070 0.0070 0.025 u 1 05-APR-96 35540 L6661-2 

IRON, TOTAL mg/l 6010 0.20 0.0060 0.10 1 05-APR-96 35540 L6661-2 

MAGNESIUM, TOTAL mg/l 6010 5.6 0.066 5.0 1 05-APR-96 35540 L6661-2 

MANGANESE, TOTAL mg/l 6010 0.024 0.0010 0.015 1 05-APR-96 35540 L6661 ·2 

NICKEL , TOTAL mg/l 6010 < 0.013 0.013 0.040 u 1 05-APR-96 35540 L6661 ·2 

POTASSIUM, TOTAL mg/l 6010 2.8 1.2 5.0 B 1 05-APR-96 35540 L6661-2 

SILVER, TOTAL mg/l 6010 < 0.0070 0.0070 0.010 u 1 05-APR-96 35540 L6661-2 

SOOIUM, TOTAL mg/l 6010 100 0.039 5.0 1 05-APR-96 35540 L6661 ·2 

VANADIUM, TOTAL mg/l 6010 0.012 0.0070 0. 050 B 1 05-APR-96 35540 L6661·2 

ZINC, TOTAL mg/l 6010 0.35 0.0030 0.020 1 05-APR-96 35540 L6661·2 

Antimony mg/l 6010 < 0.0030 0.0030 0.060 u 1 24-APR-96 35541 L6661-2 

Arsenic mg/l 6010 0.0055 0.0030 0.010 B 1 24-APR-96 35541 L6661-2 

Lead mg/l 6010 < 0.0020 0.0020 0.0030 u 1 24-APR-96 35541 L6661·2 

Seleniun mg/l 6010 0.0045 0.0030 0.0050 B 1 24-APR-96 35541 L6661 ·2 

Thal liun mg/l 6010 < 0.0050 0.0050 0.010 u 1 24-APR-96 35541 L6661-2 

0115 
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!Cl ient Sample I D: BOH8 G3 

!Matrix: Filt H20 

!Percent Solids: N/A 

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

I •• ~~~~~ : M'thod ···• 
> f•>•••···•< •• X r 

ALUMINUM, DISSOLVED mg/l 6010 

BARIUM, DISSOLVED mg/l 6010 

BERYLLIUM, DISSOLVED mg/l 6010 

CADMIUM, DISSOLVED mg/l 6010 

CALCIUM, DISSOLVED mg/l 6010 

CHROMIUM, DISSOLVED mg/l 6010 

COBALT, DISSOLVED mg/l 6010 

COPPER, DISSOLVED mg/l 6010 

IRON, DISSOLVED mg/l 6010 

MAGNESIUM , DISSOLVED mg/l 6010 

MANGANESE, DISSOLVED mg/l 6010 

NICKEL, DISSOLVED mg/l 6010 

POTASSIUM, DISSOLVED mg/l 6010 

SILVER, DISSOLVED mg/l 6010 

SODIUM, DISSOLVED mg/l 6010 

VANADIUM, DISSOLVED mg/l 6010 

ZINC, DISSOLVED mg/l 6010 

Antimony mg/l 6010 

Arsenic mg/l 6010 

Lead mg/l 6010 

Seleniun mg/l 6010 

Thall iun mg/l 6010 

)78ll 
EED ANALYTICAL SERVICES 

Sample Results 

!Dat e Collected : 18 - MAR -96 

!Date Received : 20 - MAR-96 

·.•• oi;;;J~;/. 

I I ~~~ 1i l:i!:::~~~ ·•· DU:i/ ilhoHtit.i J>••P.•t;:m rn~st t ;;~~Ile• ·, ..••. , •• :,r:::7:,\:·•·•· :-: 

9.~,r>• \)( ::}f}{; MJW1¢<k Biti:h/ 10 
•···· ··•····•·•·•·•·••i•••:•••••ii } •>'.-:-:-·-·-·-·····--•-•,•-···-··-·-·- :.:-:-:.-:-:-.,,·,.-:-:-:-:.:-.-.· 

< 0.036 0.036 0.20 u 1 05-APR-96 35542 L6649-24 

0.066 0.0050 0.20 B 1 05-APR-96 35542 L6649-24 

< 0.0010 0.0010 0.0050 u 1 05-APR-96 35542 L6649-24 

< 0.0050 0.0050 0.0050 u 1 05-APR-96 35542 L6649-24 

140 0.0090 5.0 1 05-APR-96 35542 L6649- 24 

< 0.0060 0.0060 0. 010 u 1 05-APR-96 35542 L6649-24 

< 0.0070 0.0070 0.050 u 1 05-APR-96 35542 L6649-24 

< 0.0070 0.0070 0.025 u 1 05-APR-96 35542 L6649-24 

< 0.0060 0.0060 0.10 u 1 05-APR-96 35542 L6649-24 

22. 0.066 5.0 1 05-APR-96 35542 L6649-24 

< 0.0010 0.0010 0.015 u 1 05-APR-96 35542 L6649-24 

< 0.013 0.013 0.040 u 1 05-APR-96 35542 L6649-24 

5.0 1.2 5.0 1 05-APR-96 35542 L6649-24 

< 0.0070 0.0070 0.010 u 1 05-APR-96 35542 L6649-24 

54. 0. 039 5.0 1 05-APR·96 35542 L6649-24 

< 0.0070 0.0070 0.050 u 1 05-APR-96 35542 L6649-24 

< 0.0030 0.0030 0.020 u 1 05-APR -96 35542 L6649-24 

< 0.0030 0.0030 0.060 u 1 24-APR-96 35543 L6649-24 

0.0066 0.0030 0.010 B 1 24-APR-96 35543 L6649-24 

< 0.0020 0.0020 0.0030 u 1 24-APR·96 35543 L6649-24 

< 0.0030 0.0030 0. 0050 u 1 24-APR-96 35543 L6649-24 

0.0064 0.0050 0.010 B 1 24-APR-96 35543 L6649-24 

0123 
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LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOH8Fl !Date Collected: 19 - MAR-96 

!Matr i x: Filt H2 0 !Date Received: 22 - MAR - 96 

!Percent Solids : N/A 

;: .. ;i:':,/.i':::<;;. ,.,, .; .,,. 

·,.······································•··· ·····~~~~····· 

thfotititi t nif.k :. ~~~~~ . ,~ • iAs /, 
~ ::

11;!1::::::::t:::illlllillllllll]ili HAh~~i'.#:l!d · · !~PI JR••··· 
ALUMINUM, DISSOLVED mg/l 6010 < 0.036 0.036 0.20 u 1 05 -APR-96 35542 L6661-23 

BARIUM, DISSOLVED mg/l 6010 0.037 0.0050 0.20 B 1 05-APR-96 35542 L6661-23 

BERYLLIUM, DISSOLVED mg/l 6010 < 0.0010 0.0010 0.0050 u 1 05-APR-96 35542 L6661 - 23 

CADMIUM, DISSOLVED mg/l 6010 < 0.0050 0.0050 0.0050 u 1 05-APR-96 35542 L6661-23 

CALCIUM, DISSOLVED mg/l 6010 23. 0.0090 5.0 1 05-APR-96 35542 L6661-23 

CHROMIUM, DISSOLVED mg/l 6010 < 0.0060 0.0060 0.010 u 1 05-APR-96 35542 L6661-23 

COBALT, DISSOLVED mg/l 6010 < 0.0070 0.0070 0.050 u 1 05-APR-96 35542 L6661-23 

COPPER, DISSOLVED mg/l 6010 < 0.0070 0.0070 0.025 u 1 05 -APR-96 35542 L6661-23 

IRON, DISSOLVED mg/l 6010 0.024 0.0060 0.10 B 1 05-APR-96 35542 L6661-23 

MAGNESIUM, DISSOLVED mg/l 6010 5.9 0.066 5.0 1 05-APR-96 35542 L6661-23 

MANGANESE, DISSOLVED mg/l 6010 0.022 0.0010 0.015 1 05-APR-96 35542 L6661-23 

NICKEL, DISSOLVED mg/l 6010 < 0.013 0.013 0.040 u 1 05-APR-96 35542 L6661-23 

POTASSIUM, DISSOLVED mg/l 6010 2.7 1.2 5.0 B 1 05-APR-96 35542 L6661-23 

SILVER, DISSOLVED mg/l 6010 < 0.0070 0.0070 0.010 u 1 05 -APR-96 35542 L6661-23 

SODIUM, DISSOLVEO mg/l 6010 110 0.039 5.0 1 05 -APR-96 35542 L6661 -23 

VANADIUM, DISSOLVED mg/l 6010 0. 014 0.0070 0.050 B 1 05-APR-96 35542 L6661-23 

ZINC, DISSOLVED mg/l 6010 < 0.0030 0.0030 0. 020 u 1 05-APR-96 35542 L6661-23 

Antimony mg/l 6010 < 0.0030 0. 0030 0.060 u 1 24-APR-96 35543 L6661-23 

Arsenic mg/l 6010 0.0067 0.0030 0.010 B 1 24-APR-96 35543 L6661-23 

Lead mg/l 6010 < 0.0020 0.0020 0.0030 u 1 24-APR-96 35543 L6661-23 

Seleniun mg/l 6010 0.0032 0.0030 0.0050 B 1 24-APR-96 35543 L6661-23 

Thal liun mg/l 6010 < 0.0050 0.0050 0.010 u 1 24-APR-96 35543 L6661-23 

01 24 



97 ti 35 i 6.0786 
l_JOCKHEED ANALYTICAL SERVICES 

TOTAL PETROLEUM HYDROCARBONS BY FTIR 
418.1 TPH 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

TRPH 

BOH8G2 
18-MAR-96 
24-MAR-96 
Water 
418.1 TPH 35184 

<1.00 1.00 

LAL Sample ID: L6649-8 
Date Received: 20-MAR-96 
Date Extracted: 24-MAR-96 
Analytical Batch ID: 032496PM-418.1 
Dilution Factor: 1 

0133 
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LOCKHEED ANALYTICAL SERVICES 

TOTAL PETROLEUM HYDROCARBONS BY FTIR 
4 18.1 TPH 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

TRPH 

BOHBFO 
19-MAR-96 
24-MAR-96 
Water 
418.1 TPH 35184 

<1.00 1.00 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch 
Dilution Factor: 

L6661-8 
22-P.AR-96 
24-MAR-96 
ID: 032496PM-418.l 
1 

0134 



97~3516 .. 0788 
LOCKHEED ANALYTICAL SERVICES 

TOTAL PETROLEUM HYDROCARBONS BY FTIR 
418.1 TPH 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

TRPH 

Method Blank 
N/A 
24-MAR-96 
Water 
418.1 TPH 35184 

<1.00 1.00 

LAL Sample ID: 35184MB 
Date Received: N/A 
Date Extracted: 24-MAR-96 
Analytical Batch ID: 032496PM-418.1 
Dilution Factor: 1 

0135 
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LOCKHEED ANALYTICAL SERVICES 

TOTAL PETROLEUM HYDROCARBONS BY FTIR 
418.1 TPH 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Ma'tr ix: 
QC Group: 

TRPH 

BOH8G2 
18-MAR-96 
24-MAR-96 
Water 
418.1 TPH 35184 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch 
Dilution Factor: 

35184MS 
20-MAR-96 
24-MAR-96 
ID: 032496PM-418.l 
1 

,, . . ::-,: :::'·= ,::=:r,:r·-·-:·::r/tit,,==:==:=t·t:q:nrtl~M.¢.J~¢At;:/''',',,\:UF:if'::':\{<:,,=p#.it.'-i.(/b:i:i / .. . '\;::})f}ft •• 
: . · .. -. : · .. RESUI/ f .·.: Q.UAN'l'lTA'.r:I ON P..IMIT·:··. QUAtiIFl.ER($:} '':::J)',l/{jf::( 
... ·. :. :·:.-_,-. · . .- .-· · __ · ".::" 1119zir:=···_·:·: ·:· .. ··.; .= .. · ... =·_·\•.~gtfi:-: · ::"".: ··:;: : . .<::·:-.-::-·:. · =-·:-=:::.·.:--:: ··_ ,_·_ .· ·_ ,.:?=::::/?::\},:;=::.-.::.,. 

2.60 1.00 

0136 
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IJOCKHEED ANALYTICAL SERVICES 

TOTAL PETROLEUM HYDROCARBONS BY FTIR 
4 18.1 TPH 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

TRPH 

BOH8G2 
18-MAR-96 
24-MAR-96 
Water 
418.1 TPH 35184 

2.59 1.00 

LAL Sample ID: 35184MSD 
Date Received: 20-MAR-96 
Date Extracted: 24-MAR-96 
Analytical Batch ID: 032496PM-418.1 
Dilution Factor: 1 

0137 



9?~3516.0791 
LOCKHEED ANALYTICAL SERVICES 

TOTAL PETROLEUM HYDROCARBONS BY FTIR 
418.1 TPH 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

TRPH 

Lab Ctrl Sample 
N/A 
24-MAR-96 
Water 
418.1 TPH 35184 

2.52 1.00 

LAL Sample ID: 35184LCS 
Date Received: N/A 
Date Extracted: 24-MAR-96 
Analytical Batch ID: 032496PM-418.l 
Dilution Factor: 1 

013 8 



er· 1.5 I ,. 0"'92 
.1 / tJ,· ~ 1:1 ... l .. ,· 

i ✓OCKHEED ANALYTICAL SERVICES 

i·'.ATRIX SPIKE DATA SUMMARY 
TOTAL PETROLEUM HYDROCARBONS BY FTIR 
_: 18.l TPH 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

ITRPH 

B0H8G2 
18-MAR-96 
24-MAR-96 
Water 
418.1 TPH 35184 

2.49 0.320 

LAL Sample ID: 
Date Received: 

35184MS 
20-MAR-96 

Date Extracted: 24-MAR-96 
Analytical Batch ID: 032496PM-418.l 
Dilution Factor: 1 

64-114 

0133 
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J.,OCKHEED ANALYTICAL SERVICES 

MATRIX SPIKE DUPLICATE DATA SUMMARY 
TOTAL PETROLEUM HYDROCARBONS BY FTIR 
4 18.1 TPH 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

TRPH 

BOH8G2 
18-MAR-96 
24-MAR-96 
Water 
418.1 TPH 35184 

2.49 2.59 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch 
Dilution Factor: 

91 0 

35184MSD 
20-MAR-96 
24-MAR-96 
ID: 032496PM-418.1 
1 

20 64-114 

0140 



9? ~ 35 lf:i.()79ll 
.LOCKHEED ANALYTICAL SERVICES 

LCS DATA SUMMARY 
TOTAL PETROLEUM HYDROCARBONS BY FTIR 
418.1 TPH 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

TRPH 

Lab Ctrl Sample 
N/A 
24-MAR-96 
Water 
418.1 TPH 35184 

2.49 2.52 

LAL Sample ID: 35184LCS 
Date Received: N/A 
Date Extracted: 24-MAR-96 
Analytical Batch ID: 032496PM-418.1 
Dilution Factor: 1 

101 64-114 

0141 
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.... ; " iu \,, ~ ~.I J ,J \.t 

LOCKHEED ANALYTICAL SERVICES 

0I L AND GREASE - GRAVIMETRIC METHOD 
413.1 OIL AND GREASE 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

Oil and Grease 

BOH8G2 
18-MAR-96 
25-MAR-96 
Wate:r 
413.l OIL AND GREASE 35188 

6.11 5.00 

LAL Sample ID: L6649-4 
Date Received: 2 O-MAR-9 5 
Date Extracted: 25-MAR-96 
Analytical Batch ID: 032596AM-413.l 
Dilution Factor: 1 

0148 



r1 I 351 ,- ('"'9 /' - 1 ij , f :1 «, )I b 
l~OCKHEED ANALYTICAL SERVICES 

01L AND GREASE - GRAVIMETRIC METHOD 
413.1 OIL AND GREASE 

Client Sample ID: 
Date Col~c?cted: 
Date Analyzed: 
Matrix: 

B0H8F0 
19-.!".AR-96 
25-MAR-96 
Water 

LAL Sample ID: L6661-4 
Date Received: 22-MAR-96 
Date Extracted: 25-MAR-96 
Analytical Batch ID: 032596AM-413.1 

QC Group: 413.1 OIL AND GREASE 35188 Dilution Factor: 1 

. ·.·.·-·.·.··-·-•-·.•,•-· •.•.··•.•·•.·,•.·· .. . .... ?RACTI£1Ff / : ·•···• · · ...•. •.. • DATA · ... 
• QQANTITAT.IO:N •• U.;rlfLT : l ;ijJfi$~{s) f/ 

mcj/g .... :::'.':'.'.'.'.'.'.'.:.• .... •.•.•-• • :It: ··• 

Oil and Grease <5.00 5.00 

0149 
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I"OCKHEED ANALYTICAL SERVICES 

OIL AND GREASE - GRAVIMETRIC METHOD 
413.1 OIL AND GREASE 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

Oil and Grease 

Method Blank 
tl/A 
25-MAR-96 
Water 
413.1 OIL AND GREASE 35188 

<5.00 5.00 

LAL Sample ID: 
Date Received: 
Date Extracted: 

35188MB 
N/A 
25-MAR-96 

Analytical Batch ID: 032596AM-413.1 
Dilution Factor: 1 

0150 



en 11 1c m .•· (nqo 
./ I ~ J~:} l ti,. oil l Cl 

. LOCKHEED ANALYTICAL SERVICES 

OIL AND GREASE - GRAVIMETRIC METHOD 
413.1 OIL AND GREASE 

Cli~nt Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

CONST 

Oil and Grease 

BOH8G2 
18-MAR-96 
25-MAR-96 
Water 
413.1 OIL AND GREASE 35188 

189 5.00 

LAL Sample ID: 35188MS 
Date Received: 20-MAR-96 
Date Extracted: 25-MAR-96 
Analytical Batch ID: 032596AM-413.1 
Dilution Factor: 1 

015 i 



97 ll 3516 .. 0799 
. I~OCKHEED ANALYTICAL SERVICES 

OIL AND GREASE - GRAVIMETRIC METHOD 
413.1 OIL AND GREASE 

Client Sample ID: BOH8G2 LAL Sample ID: 35188MSD 
Date Collected: 18-MAR-96 Date Received: 20-MAR-96 
Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96 
Matrix: Water Analytical 9atch ID: 032596.AM-413 . l 
QC Group: 413.1 OIL AND GREASE 35188 Dilution Factor: 1 

Oil and Grease 187 5.00 

0152 



9713516 .. 0800 
LOCKHEED ANALYTICAL SERVICES 

OIL AND GREASE - GRAVIMETRIC METHOD 
4 13.1 OIL AND GREASE 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

Oil and Grease 

Lab Ctrl Sample 
N/A 
25-MAR-96 
Water 
413.1 OIL AND GREASE 35189 

LAL Sample ID: 35188LCS 
Date Received: N/A 
Date Extracted: 25-MAR-96 
Analytical Batch ID: 032596AM-413.l 
Dilution Factor: 1 

. ·:···· .· ·: ·:··· ••••·• , / :,•.: ;' • : f l:PRACTicA~f ':? :t\?:'.::\:{t: DAT-kt : :· .. · :::: : :;::.: ::·_::;;.,,::;:::::: .::"_ ·. 
·. :· . .' .... ·RESUCT .·. : :QUANTITA'rION :-LIMf'J:.:· ·· :QQAI/1.FIERJ s} .: : · .. . ·: .:{ :_ = :._ .· 

;:.'_··., · : '_..· :· mgfil\f: ::_·:: · >.=:.. \':' .... ,n:igJ:L .. _'._ .·.:-,-.::_ ··:·. .··: ·.: .. :.:-_:;: :'-- ·.:.- i .: · ·. :::.:. :· · ·.··.: ::::(·.'·.t~:.:}.'.:··:{: 

186 5.00 

0153 



9? ~ 35 I t:i. 080 I 
. l~OCKHEED ANALYTICAL SERVICES 

MATRIX SPIKE DATA SUMMARY 
OIL AND GREASE - GRAVIMETRIC METHOD 
413.1 OIL AND GREASE 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

B0H8G2 
18-MAR-96 
25-MAR-96 
Water 

QC Group: 413.1 OIL AND GREASE 35188 

and Grease 200 6.11 

LAL Sample ID: 35188MS 
Date Received: 20-MAR-96 
Date Extracted: 25-MAR-96 
Analytical Batch ID: 032596AM-413.l 
Dilution Factor: 1 

189 78-110 

0154 



9713516.0802 
LOCKHEED ANALYTICAL SERVICES 

MATRIX SPIKE DUPLICATE DATA SUMMARY 
OIL AND GREASE - GRAVIMETRIC METHOD 
~13.1 OIL AND GREASE 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

BOH8G2 
18-MAR-96 
25-MAR-96 
Water 
413.1 OIL AND GREASE 35188 

Mi5~}~~=·~~;~:•••:·::::::•• 
Conceritratiori •· 

·.•·•• rit ./L { 

Oil and Grease 200 187 

LAL Sample ID: 
Date Received: 

35188MSD 
20-MAR-96 

Date Extracted: 25-MAR-96 
Analytical Batch ID: 032596AM-413.l 
Dilution Factor: 1 

90 1 20 78-110 

0155 



97a3516 .. 0B03 
LOCKHEED ANALYTICAL SERVICES 

LCS DATA SUMMARY 
OIL AND GREASE - GRAVIMETRIC METHOD 
41 3. : OI L AND GREASE 

Cli e nt Sample ID: 
Date Collected: 
i:>ate Analyzed: 
Matrix: 

Lab Ctrl Sampl e 
N/A 
25-MAR-96 
Water 

QC Group: 413.1 OIL AND GREASE 35188 

Oil and Grease 200 186. 

LAL Sample ID: 3518E~CS 
Date Received: N/A 
Date Extracted: 25-MA..~-S6 
Analytical Batch ID: J32596AM-413.1 

Dilution Factor: 1 

93 7E-110 

0156 
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LOCKHEED ANALY TICAL SERVICES 

RAD DATA REPORT ( ra01) 

Becht e l Hanf ord , Inc . * Richland , WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOH8G2 LAL Sample ID: L6649-13 

Da te Collect ed: 18-MAR -96 

Matr ix : Water 

SDG: LK6649/LK6661 

· ,const i tuent: 

Ac -228(Ra- 228) 25-MAR-96 GAMMA SPEC LAL -0063 35166 
Co-58 25-MAR-96 GAMMA SPEC LAL-0063-35166 
Co-60 25-MAR -96 GAMMA SPEC LAL-0063-35166 
Cs - 137 25-MAR-96 GAMMA SPEC LAL-0063-35166 
Eu- 152 25-MAR-96 GAMMA SPEC LAL-0063-35166 
Eu- 154 25-MAR-96 GAMMA SPEC LAL-0063-35166 
Eu - 155 25-MAR-96 GAMMA SPEC LAL -0063-35166 
Fe -59 25-MAR-96 GAMMA SPEC LAL -0063-35166 
Pb-212 25-MAR-96 GAMMA SPEC LAL- 0063:-35166 
Pb-214 (R a -226) 25-MAR -96 GAMMA SPEC LAL -0063-35 166 
Ra- 226( GAMMA) 25-MAR-96 GAMMA SPEC LAL -0063-35 166 
Ru - 106 25-MAR-96 GAMMA SPEC LAL -0063- 35166 
U-235( GAMMA) 25-MAR-96 GAMMA SPEC LAL -0063-35166 
Gross Alpha 09-APR-96 GR ALP/BETA LAL-0060 35168 
Gross Beta 09-APR-96 GR ALP/BETA LAL-0060-35168 
Sr-89,90 03-APR -96 SR-89/90 LAL -0065_35403 

Page 1 

10 
-0.4 
-0.2 
0. 4 
-9.2 
-6.5 
-2. 
-0.5 
-3. 
42. 
-30 
-38. 
22. 
2.5 
764 . 
233 . 

Date Rece ived: 20-MAR -96 

Login Number: L6649 

25. 39. 
6.8 8 . 9 
3 .9 9.5 
5.4 9.2 
7.7 39. 
6.7 40. 
15 . 19 . 
8.6 19 . 
11. 15. 
15. 18. 
130 190 
31. 99. 
31. 42. 
2.9 4.7 
42. 4 .4 
12. 0.93 

Dat.iQuat. Uni t s 

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

C pCi/L 
C pCi/L 

pCi/L 

0161 



9?;3516.0805 
LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechte l Hanford, Inc. * Richland, WA 

Bechtel Hanford Pro ject (Proi ec t BECHTEL -HANFORD) 

Client Sample ID: BOH8G2 

Date Col l ected: 18-MAR-96 

Matrix: 

SDG: 

Water 

LK6649/LK6661 

LAL Sample ID: L6649·22 

Date Received: 20-MAR-96 

Login Number: L6649 

· Constj 1;uent: 

H-3 09-APR-96 TRITIUM(H3) LAL-0066_35178 5820 520 240 

Page 2 

pCi/L 

0162 



97~3516.0806 
LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanfo rd , Inc. * Richland, IJA 

Bechte l Hanf ord Pro ject (ProJect BECHTEL- HANFORD) 

Cl i ent Sample ID : BOH8FO 

Date Col l ected: 19-MAR-96 

LAL Sample ID: L6661-13 

Date Received: 22 -MAR -96 

Login Number: L6661 Matrix: I-later 

SDG: LK6649/LK6661 

Con~t huetit: ''' ?tJAnatyz:e&i: ~a~ch: ···· ·· ? t,,e;C:t icv~t:y , ..... ~tr~r .,,, .. MO·,I{: ; 

Ac·228(Ra-228) 25-MAR-96 GAMMA SPEC LAL -0063 35166 1.6 9.9 18. -Co-58 25-MAR-96 GAMMA SPEC LAL-0063 35166 -0.6 1.0 3.3 
Co-60 25-MAR-96 GAMMA SPEC LAL-0063 -35166 -0.3 1.8 4.4 
Cs-137 25-MAR-96 GAMMA SPEC LAL-0063 -35166 0.9 2.8 3.6 -Eu-152 25-MAR-96 GAMMA SPEC LAL-0063 35166 -0 .9 5.5 15. 
Eu- 154 25-MAR-96 GAMMA SPEC LAL-0063 -35166 -0.3 3.8 15. 
Eu-155 25 -MAR-96 GAMMA SPEC LAL-0063 -35166 2. 11. 15 . -Fe-59 25 -MAR -96 GAMMA SPEC LAL-0063 35166 -0. 2 2.2 7.0 -Pb-212 25-MAR -96 GAMMA SPEC LAL-0063 35166 4.4 6. 1 8.9 
Pb-214(Ra·226) 25-MAR-96 GAMMA SPEC LAL-0063 -35166 16.4 6.8 8.7 -Ra-226(GAMMA) 25-MAR -96 GAMMA SPEC LAL-0063 35166 -34. 68. 110 -Ru-106 25-MAR-96 GAMMA SPEC LAL-0063 35166 -25. 12. 39. 
U·235(GAMMA) 25-MAR-96 GAMMA SPEC LAL-0063 -35166 -1 1 . 15 . 27. 
Gross Alpha 09-APR-96 GR ALP/BETA LAL-0060 35168 1.4 1.8 3.0 -Gross Beta 09-APR-96 GR ALP/BETA LAL-0060 35168 3.8 1. 7 2.6 
Sr-89,90 03-APR-96 SR-89/90 LAL- 0065 35403 0.22 0.59 1.0 -

Page 3 

OataQ\Jat· Units 

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

C pCi/L 
pCi/L 
pCi/L 

01G3 
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97 ~3516Jl807 
LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL - HANFORD) 

Client Sample ID: BOH8FO 

Date Collected: 19-MAR-96 

Matrix: 

SDG: 

Water 

LK6649/LK6661 

09-APR-96 TRITIUM(H3) LAL-0066_35178 

Page 4 

400 

LAL Sample ID: L6661 -22 

Date Received: 22 -MAR-96 

Login Number: L6661 

220 240 

D.ataQuat Uni ts 

pCi/L 

0164 



9?~3516~0808 
ISOTOPES DILUTION RECORD 

Secondaey/Working Level Dilution 

Date:~ Preparer's Name: {1_ • W ~ 
Pipet Check / Balance Wt. Check Done ( v1 

Diluent used: 0 · f H H C I 

I. Isotope #1:Cs - '3 7 
Diluted Source ID (log#): 11 -2 2 5 - 2-1./- -3 

A: Source activity: C/'{-o ' g 31- f G /1~ CU~ CPvucL...d. ,{um 

B: Amount of source transferred: () . 2 ~ c(J!), f 3 'f 

C: Total amount of dilution: { 0 0 ~ 

D: Isotope activity (A *B/C): /. 8 8 I] p C. /,~ 

II. Isotope 112: Lb --6 o 
Diluted Source ID (log#): 9( -225 -fo - f 

E: Source activity: 998 · (Ca 7 f G.. / ,rJ._ . d.i_ ~ CMLck.Ji. 0tn-V 
0 

.~ n I e> 4 I . If G 
F: Amount of source transferred: · 2 ,.,.~ 

G: Total amount of dilution: ( 0 0 mJ. 
H: Isotope activity (E*F/G): / ·? 9 6 2 p Ci./ ,-,,..L 

Dilution Log Book ID: 12- 35] -7t 

Reviewed by: --#~--- Date: t/1/~ 

0203 



97r3516 .. 0809 

ISOTOPES DILUTION RECORD 

Secondary/Working Level Dilution 

Date:!:il1]J_3 Preparer's Name: A-. W~ 
Pi pet Check / Balance Wt. Check Done ( 0 
Diluent used: a . ( H ff C I 

I. Isotope #1: (5 - ( 3"1 
Diluted Source ID (log#): 1 { - 22 '5 - if .. 3 

A: Source activity: 1 L/:0 · i 31 pG: /,.,J.. 
B: Amount of source transferred: 2 trtJ-. 
C: Total amount of dilution: (o ntL 
D: Isotope activity (A *B/C): /f' ! · /6 b l f U. / nJ2._; 

II. Isotope #2:LO -b 0 

Diluted Source ID (log#): C/. / - 22~ -Ro- J 

E: Source activity: 9 9/ · lo J: lf C./m.2. 
F: Amount of source transferred: 2 trtJ. 
G: Total amount of dilution: / 0 mJ.. 
H: Isotope activity (E"'F/G): I 9 r. ~ 2.( 7 f G.·(,...L 

_. Dilution Log Book ID: 'f 2. -3 53 - 7 9 
Reviewed by: -~~--- Date: Y/1JfJ 

l 



80 
PROJECT 

Notebook No. 3 63 
Continued From ~e __ _ 

r-,r:.,. ~ q1 1) 

ISOTOPES DILlITION RECORD 

Secondao:/Workin1 Level Dilution 

Date: li /q [t3 Prepare,', Name: ft . [j) ~ 
Pipet Check / Balance Wt. Check Done cl> ·7, ~ t # 37 7 7 J 
Diluent used: Q - / 0: J 

I. Isotope #1:~--=--_13_7 __ -_:;_J_cr_s_-~_r_G_· _~_-l_-_,_' _..Jj 

Diluted So~rce ID (log#): °( I -2 2. 2-,, 2y -3 

A: Source activity: f to. ,f31p6./0l r/4~ 

B: Amount of source transferred: (} · 3 ~ 

C: Total amount of dilution: /5 oV rnJ_, 

D: Isotope activity (A *B/C~)=~~~::f:::::!~~~~==-:::------

II. Isotope #2 O - 60 =? ~ f Ci 

Diluted Source ID (log#): / --2..2..,.,J o - J 

E: Source activity: f? £ · / 0 8 7 p Ll /,u1 
/ I 

F: Amount of source transferred: (} · 3 ~ 

G: Total amount of dilution: /fo o ~ t> )-7 r C..i 
oa / / - 4-2.-"ll 

H: Isotope activity (E*F/G): 0 · ( I t ~ p(;_ i_:...::~-----_J 

Dilution Log Book ID: q 2 -353- g D 

Reviewed by: ij Date: !il!!'f 3' 

Continued on Page 

RHd and Understood By 



97l3516.0811 

CER'fIFICATE OF CA1,IBRATION 
GAMMA STANDARD SOLUTION 

AA003 1 

Radioauclide 

HaJf Li.fc:: 
Cs-137 

30.0 ± 0.2 yean 

7137 
389-21-2 

Cu.s&om:r. LOCKHEED ENGINEERING & SCIENCES Co. 
P.O.No.: 06UB1036 

CA&alot No.: Refermce Oa.1e: Sep(ember l 1991 12:00 PST. 

Coa&aiDed Radioaa&V1ty: 1.002 i£i. 

4.9523 
CsCI in 0. 1 N HCI 

None added 
0.9996 

,-. 

c. Carrier coatea&: 
d. Demity: 

puatmi o 20•c. 
Redioi 4w .. 

Nam detected 

Rem-w:tiw De,..,_.. 
None 

Rrti- lw Ce+e1,.._ 

0.20'2 

M & ,d of c..lilnliaa 

Weiped aliquoca of the autioa were uuyed IISUll pmma ..,.:uom.ay: 

£aeropeak(1)m&ep&eduader: 662 K.V. 

Bnncbia1 ratio(•) u.i: 0.1521 ,-rwy1 per deo:ay . 

Uwtaiay olM t 
L Syl&emeric •IDCll1ailaly iD imullmmt calibrati<lll: ± I.OS 

b. Radom UDCCrtaiD&y iD U1Ay: ± l. 1 S 

c. B•ocbn uacertaialy iD weisbiDl(1): ±0.411 

d. T<XAI uacataiasy u cbe99S c.oafidaa level: ±2.SS 

NJsr Tmallility 
1bia ca1ilnaim i.1 iq,licidy traceable to the Na&iaaal luriO:l&e '>f S&eadarda wl Techaolo,y. 

Nae. 
I. Nudllr cleta WIN lllra flam 8Teble of 1socop.•, Sevmdt Ectiticw edited by Virpaia S. Shirley. 
2. IPL ,-.tins ; ••NIST warema eSauwe propu11"" eceblilll Md nwin••i.a implicit 
tnca11i1itJ far a lllllllbeir of mK'ljdee, hued oa lbe blind uay(end law NIST c:ertifica&ioa) of S&aadard 
Ile(_._ MaMria1a. (Al iD NRC Jlepla&ory Guide 4. IS) 

IIOO No. Lj PW Sine&., 
. Br? t Ctlilnie 91506 

II 143 - 700D 

~~/ ~ SC . 
QUALITY CO . 

/ 

ff7 



U . S . En v ironmenta l Pr o t ect ion Agency / ""f..,.,._ J 1/"/ f v 

Envi ronmenta l Monit o ring Sy s t ems Labora t ory -La s Vegas 
Nuc lea r Rad iation ~ueument O i111s1on f ~ P .3i- O .l l5 _f.:::. 

Cal1brat1on Certd,cate 

~-..... ,.., • ............... , C:: b a l t - 'Ju .. .... ,.,., ) . :. -; : 

!110 
I " 

I !nano """••! 
I .... ..... ,.,_ .... · ............. ,., ... ;\'---.:2=-=-s~o:..:6_-~2 ______ _. 

Measurement Ac1,v,1v 01 orinc,011 r10,onuc1 ,01 

Useful Life 

'1 ? ., 11 '"'••• I 0 1 I l L.-------..l o"' '"' o . ... _c .. o ..... b ... a-.. t--.... 5 .. a-______ _. 
11()t00,._.,.sr ... j April 2, 1991 

AC11v11v of d1u9nter rad1onuchde 

Tl,e .. -•el_..,_,, wH ~•- II 1"9 _ .. I- .. 

.._ ____ _.! (., ____ c_.,, ___ , "• .,,,.. 

.. , ... .....,.. __ _ 
Total meta of tnia aoluuon 

APPROX. 5.0 

Metflocl of measuumfflt 

The activity of the primary solution was measured using 
an ionization chamber. 

The activity of the dilution was measured using gamma 
spectroscopy. 

[B ............... _ ......... l~S&.-LV 

'#I r• • F .... l"M""' ...... _ ........ - ....... lfl• January 2000 

0210 
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97,3516.0813 

:,ur, t v 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

,_.......,, .. 

· ~.,,. m ,1nu lac1ur er stJte s :n at act1v1t, es otn er tr.Jn ;:, Jt c• :ne :;: ·nc•oJ 1 r . . .: ;, c , 
ana ot •ts aaugntcr ruc 11 ces ,1 Jn 11 wer e cs1 ,ma1ea . ~nc .... n 10 :.:e 

I .,1_1_1 _ __ ..;·" .... ' ,__, _- _.,..,•_ ..,;..,..._. _________ ....Jj ~~s~d:,-:~"l ._ ___ _ ._·-.. 1 ot ... ..,. :;r ·n.: .c, a. , : : . . , . 

1(2) I less : -Jn , I , , ot 1-e or ,nc1cJ 1 Jc: ,v,: . ._ ______________________ eoua , 10 ,._ ___ __._ 

I I less 1:-i an I 
( 3) ._ ____ "_•.,. o1 tl"l e orinc ,oa1 act ,v,111 

... --------------------- eoua1 10 . 

The ac1 ,v11v of ,mourttv 11) 1s not {2) 1s not 13) 1s not 
included in the quoted figures of the orinc1011 ae11v1ty 

The prec1s1on of 1h1s standard was such that the cen1f ied value of trie rad1oac11ve 

concentrauon of the princ101I a_e11v1ty had a standard error {sm) not greater trian ! lo. • 2 % \ 

(The 99. 7% confidence llmtts are given by t{sm) where t 1s obtained from 1rie s1ucen1 1 t actor 

lor the deqree of freeoom tn• 1 )I. 

The maumum uncena,nty due to the assessable svstemat1c errors 1d1lut1on . counung. and 

known uncena,ntv of the standard) 1s obtained by the seoarate arnhmeuc summauon of the 

I oostt1ve and n991tr.,e svstemauc err0t ( • 6 - c5 • ). These have been estimated not 10 exceed 

I "2 , 1 % I or I -2 e 1 % I 
the overall uncena,ntv Cohen called accuracy) is an eStimate of the possible divergence of 

the Quoted result from the true value. It is a combtnatton of random error [t(smt] at the 99. 7% 

conf idence limits and the worst case estimate of the svstemauc errors ( • 6 . - 6 · l 
The overall uncenaintv is therefore calculated on the basis of • (t(sml •a]. - [t(sml •6] 
! and ,s I • 3 • S % I , I -3 • S % I of the ouoted rw1ioactive concentration. 

This standardization ,s based on the foUowint auumotions of the pnnciol• nuclide. 11s 

dauohter nuclides and impurities cno allowance for error in these uaumc,tions Of' the 

auumpcion of QUOIN hajf-life h..,. been iftduded in the statetnenl of eccurac:v abOYel. 

Cobalt-60 decays 100 percent by beta emission followed 
by prompt gamma transition. 

Carri• contem per oram of sotution: Other componentS: 

30 micrograms cobalt 0.1 M HCl 

Preservative: 

Oat• Cenificate Prepared 



Descr iption 

U.S . Environmental Protection Agency 
Environmental Monitoring Systems Laboratory-Las Vegas 

Nuclear Radiation Assessment Division 

Calibration Certi ficate 

Princ,pal rad,onuchdo ( Cob a 1t-60 Ha11 -1o,. j 5. 2 71 years 

Nominal 1c1tv11y 

Nom,n1I volume 

(110 ! (nano curiu! 

l ........ s ___ l ml ,n ampc,ulc / boulc numbe•l ... __ 2=-=5:..0:..;:6;..-...,;;;2 _____ _ 

Measurement Activity of principal rad10nuchde 

Useful Life 

A.c1ivitv p,e, or1m of th,s aofut'°n 

_ _.2_2 __ 2 __ ~11 Dano cuues I 01 1 .. ~C-o ..... h..,a..,.l..,t-.-_6 ..... Q ...... ______ _ 

•• 0400houu PST on I April 2, 1991 

Activity of daughter radionuclide 
: 

The p,,ncipal ectr¥ll'f' wu accompanied a1 1he quoced lime by 

______ !l _____ c_.,,_ .. _•_.I Per 9,am 

of the daughlet nuclide 

Total mass of this solution 

APPROX. 5.0 

Method of measurement 

The activity of the primary solution was measured using 
an ionization chamber. 

The activity of the dilution was .. measured using gamma 
spectroscopy. 

This radionudide IIH dec•~ct thrOUfll [TI half liwu since it was oocaiftacl by EMSL,LV 

We ,acom_nd that tllis solutiot1 ahoulcl not be vMcl altar January 2000 

0213 



Pu ri ty 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

Revised t /84 

97~3516.0815 
Th e manufacturer st ates that act1vit1es other than that of the pr inc ipa l nuclide 
and of ,ts daughter nuclides. if anv. were est imated / known to be . 

.. I (_1_1_....., ...... .....,_ ...._..i.;..._...,. ____ _____ ___,l 1eeQsusatthtaon l._ ____ %_1 of the princi pal act 1v1ty . oooe stated . _ . 

( .. 1_2_1 ___________________ 1 ~eQs~a;ht~n I % I of the principal act1v1ty 

l .. (_3_1 ___________________ ,.I ~eQs~atlht~n I % I of the principa l act ivi ty 

The activity of impur ity ( 1) is not (2) is not (3) is not 
included in the Quoted f igures of the pr incipal activity . 

The precision of this standard was such that the cert i fied value of the radioact ive 

concentration of the pr incipal activity had a standard error (sm) not greater than ! ( 0 • 4 2 % l 
(The 99.7% confidence l imits are given by t(sm) where tis obtained from the student t factor 

for the degree of freedom (n- 1 )). 

The maximum uncertainty due to the assessable systematic errors (d ilution. counting. and 

known uncertainty of the standard) is obtained by the separate arithmet ic summation of the 

positive and negative systemat ic error ( + o - o · ). These have been estimated not to exceed 

I 7 • 1 % I or I -2 r 1 % I 
the overall uncerta inty (often called accuracy) is an estimate of the possible d ivergence of 

the quoted result from the true value. It is a combination of random error [t(sml] at the 99.7% 
confidence limits and the worst case estimate of the systematic errors ( + o . -o · I 
The overall uncertainty is therefore calculated on the basis of+ [t(sm) •o] . - [t(sm) +oj 
and is I +3. S %1, l-3. S %I of the quoted radioactive concentration. 

This standardization is based on the following assumptions of the principle nuclide. its 

daughter nuclides .and impurities (no allowance for error in these assumptions or the . 

assumption of quoted half-life have been included in the statement of accuracy above). 

Cobalt~Go decays 100 percent by beta emission followed 
by prompt gamma transition. 

Carrier content per gram of solution: Other components: 

30 micrograms cobalt 0.1 M HCl 

Preservative: 

Date Certificate Prepared 

Approval S~nature 

021 4 



·ATE OF CAI,TBRATION 
GAMMA STANDARD SOLUTION 

Radionuclide 

Half Life: 

Ca-137 · 

30.0 ± 0.2 years 
7137 

Customer. LOCKHEED ENGINEERING & SCIENCES Co. 

P.O.-No .: 06LAB1036 

Catalog No.: Reference Date: September 1 1991 12:00 PST. 

Source No.: 389-21-2 Contained Radioactivity: 1.002 pei. 

Dmcriptima of Sohtte 
a. ·Mass of solutioo: 4.9523 

CsCI in O. 1 N HCI 

None added 

0.9996 

,-. 
b. ~cal form: 

c. Carrier cooteot: 

d. Deosity: 

Radioimplritiea 
Nooe detected 

Nooe 

0.202 

Metbod of c..lilntiaa 

Weighed aliquots o( the solution were assayed usiq &amma spectrometry: 

662 KaV. 

0.8521 ,-nyapudKay. 

Ua:ataillly of M ._.. 
L Systematic uocertainty in imtrummt calibration: 

b. Random uncertainty in assay: 

c. Random uncertainty in weiahin,(1): 

d. Total uncertainty at tho 99" confidmce level: 

NlST T...,.._tity 

±1.0" 

±1.1" 

±0.4" 

±2.S" 

Thia calibration ia implicitly tnceable to tho National Institute of Standards and Teclmoloa. 

Noa 
1. Nuclar data wae taken from •Table of 1sotopea•, Seventh Edition, edited by Viraini,a S. Shirley. 
2. IPL participaaa in an NIST measurement asswmce propam to establish and maintain implicit 
traceability for a number of nuclidea, hued on tho blind assay(aod later NIST certification) of Standard 
Refermce Material.a. (Aa in NRC Replatory Guide 4.15) 

JSOTOPB PllODUCl'S ·l.ABORATORIBS 
1100 No. LJ.__ Sina. • 
....._ Catii,raia 91SCM • 
II 143 - 7000 

0215 



Continued From Page __ _ 

ISOTOPES DILUTION RECORD 

Se<:2ndary!Workin& Level Dilution ! 0 J_ \.:)e> lc,(,IU e 
Date: Lf/q/£3 Preparer's Name: fJ-. Winy (C! "b u_e,o tv~ ~0~ /e 
Pipet Check/ Balance Wt. Check Done (v{ bC> ,_J_ eo l,':J a 

Diluent used: 0 -( M H C { 1\ c., ) l.\ u I 

_1 

..; 

I. Isotope #1: (_5 - ( 31 -===3/ f CJ5 f C' 13Cs 7JI-Of/ 

Diluted Source ID (log#): q [- Z2'5-2,f ... J _ 

A: Source ~ctivity: J lf () • I 3 f pG.· /,.,J.. 
B: Amount of source transferred:t,2. mJ_ 

ck41 c,11,u~ 1 f.(;:/.r,c/mR = 

C: Total amount of dilution: 
I 

(o ntL 

D: Isotope activity (A *B/C): /[' 3- · /6 b 2 f U. / Mfl> 
II. Isotope #2:LO -b 0 

Diluted Source ID (log#): C/ / ... 22~ -Ro- J 

E: Source activity: 91!- /oJ lf C.f~ 
F: Amount of source transferredf, 2 trti.. 
G: Total amount of dilution: / 0 mJ-
H= Isotope activity (E*F/G): I 9 r. 62...17 tG.'f~ CW,1,<'\,v'I I 

-v• . 109 I- If i· ~ -_ 
• Dilution Log Book ID: <fl 2. -J $"3- 71 

Reviewed by: ~ Date: f/:1/'{3 

Continued on Page 

Read and Understood By 

~Signed 

I 

0218 
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~ 
~ 

~ t. 
E 

o e 
Lt.. 
"O 

0 ~ 
z ·= .x c 
0 0 
0 0 
.0 
Cl.I -0 z 

l 
0 
,0 

t; 
UJ -, 
0 
a: 
a. 

CY) 

I \ 

CRM 105-A 

Pitchblende Ore • Silica Mixture 

(Uranium Standard) 

Cot-\~t-l~'T10~ 
Or ~-?O!} 
c:.o ~ Mt-l f.l<S 

Uranium .................... ..... .... ............. ...... ..... ............ .. . 0 .00102, i 0.00002, Wt.% 
(a• 0.0~. dr • 2M) 

•(Radium (calcul11cd) .. ........... ....... .. ...... ..... ......... ............... ..... ) .52 x l(t" Wt. "'I 

is reference material was prepared by milling and blendinJ NBL CRM f>.A Pitchblende Ore (67.91 ± 0.05 Wt . .., 
U,O,) with ,ilica (99.QC.f SiO.I to ob1ain a unifo,m mixture of desired uranium concenlration. Characterization and 
er1ifica1ion analyse, for uranium content were performed on ten ( 10) units selected from the packaged final product . 

e«nified ••lue li.redabo•e i,np~•~d inierm,of9~'k confidcence limits. defined•• i±si·t. whe~ Ii: is the pooled 
ean of 1he mcuuremcnt da1a. 'i i, the pooled standard deviation of the pooled mean. and I is 1hc S1udenl's I value 

or 1he indica1ed dettre« of freedom (dfl and a11hc ~~ significance level laJ. 

EFERENCE METHODS OF ANALYSIS : Spcc1ropholomc1ry verified wi1h NBL Uranium Oxide (U ,0,) and 
luorim<lry verified wilh :-IBL CRM l I ~-A Uranium Me1al. 

Calculalion i< ba<ed on lhc radium/uranium ralio of .l.44 x I0·'g Ra/,: U for NBL CRM 6-A Pi1chblendc Ott . 

. mu.._ .,.7 .7Vlo J/~ "1
({ ~ I /--'1'" VQ.+- U 

,7'11 J/ .. \)~ ~ 
I /"l '-',+ ti 

~ 
~ 

t!N! ;p: 

"O 
41 
C 

-~ 
(/) 

II 
ia 
0 

I 

I 
I 



PROJECT ( -iri...s~ A I t1 k,A(.f:u,:z /ri ....... L (_ .j Continued From Page 

u 1'/ ffl :1::, 1 t•i . I irl 1 ·~, 
I I I 

I I I I 
SECONDARY/WORKING LEVEL -
STANDARD DILUTION RECORD --

-
~ 

Dilution Source Information -- Isotope: A~-2~1 A~J Sic.</-20 
.-- Parent Barcode Number AJ. ao 30 A/lOD'I' 

1-- z. f>/... :) 'I'( -lvv- I "" -2" { 
,- Vendor or Cert ificate I.D. # of Parent Standard : Sv-'f_-r" /,J.:J=Jr S le: I"{ ':i 't l'i G 

A111 -z ({ f 'i I -o 2.2..-- C. v-/ 
,-. 

Diluted Source Logbook I.D. #: Sr'j_-4., ~ t - o 'l.-2 5" -:10 - 2-
-

Balance Ver ification? : ¼~ -
- Diluent Used : 6. I I\) /1-11) c) 3 

; Dilut ion 
>-

'/1.,,ff S-{Na,),/4L • Diluent : 0, JN /jiJ0;3 -r -
- •Density of diluent (g/ml) : NA . 

A,..-2'{( 9il~f&/1c.L -
a: Parent Specific Act iv ity: 5r - 9o '0 ,'.:>\ ~c.-/4. L... IV\. t;/1/qo - A~--:Z\./f O,S1~ L 

~ b: Amount of Source Transferred : s .... -qo 6,{ -9-l"iL 

- Total amount of Dilution: 500 
J.,.{_ 

c: _g._ - I 

d : Total Volume of Dilut ion : _s-o o ~L I --- ' 
' 

- e: Activi ty of Dilution [a•b/cl : /JA I 

'f ,'l/ fe.:,/,-.L - A-- 2<1, 

?}1/'lo I 
f: Activity of Dilution (a • b / d) : vi/- C/o 11 pCl-l fVv 

,- I 
1 

._ 
Dilution Logbook I.D. #: Z.5" - 1 2 I - l 3 - l 1 

-
- et ~ t/2 3 /95' ! Prepared By : Preparat ion Date : -

g70.,1N£ - Reviewed By : Rev iew Date : SLz4 L9S , 
t-- : 

'If the diluent remains uncha nged from the diluent used fo, the dilution sourc e , then a weight dil ution of a volume unit source 
- c an be perform ed withou t a d ensity conversion. If the di!uent changes, a weighted proportion density conversion is necessary. 

I I I I I I I I I ·, I I I I I I I - --, I I 

Read and Understood By 

0226 

Signed Date Signed Date 
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C CATE OF CAJJB"RATION 
ALPHA STANDARD SOLUTION 

Radioouclida Am-241 Cusaomer. LOCKHEED ENGINEERING & SCIENCES Co. 
Half Life: 432. 7 ± 0.5 years 

Ca&aJ01 No.: 724 l 
Source No.: 388-l~l 
n.-..;....,_ o(~L~..' 
.......... ~ ~=-w:¥19 

a. Maa of 10lutiala: 
b. Chemi,:ai form: 
c. CArrier c:oarm«· 
d. Dmlily: 

Rectic,;¥¥+._ 

lri-w«iue Dealt • 

Rrt- tich Cwt nee H4i-a 

Mednl ol Ni . •• a 

Uw:. ry olH t 

- P.O.No.: 061.AB124.S 

Refermcc 0118: November l 199 l 

C'oaffiood Radioaciivlty: 0.997 
12:00 PST. 

,.ci. 

S.0007 
AmCll in 0.5N HCl 
Noaeadcled 
l.0077 

None decec&ed 

0.1994 

,rua/1111 e lO-C. 

L S)'IINDl«ic IIIICll1.IUl&y ill UIIUU.mllllt calibnaima: ±2.0'5 
±0,7'5 
±0.0'5 
±2.7'5 

b. Readom UDCel'WDly ill way: 
c. Readom um:ertaill&y ia weipiq(a): 

d. Tocal um:ertam&y a& lbil 99• mnfidece lewl: 

.,._".-! ··-na..a 1FW 

T1aia calibnliaa i.- impicidy tr-=-bll to lbil Nllimei !nende of.._. wl Tecbaoq)'. 
Mala 

I. NucJear dlla ww lllta ma -Tableof llOlopll•. s.v..dl EdiDCII, tdil•d bJ Virpaia s. Sbirtey. 
2. IPL puticipa&a ia • NlST IDlllllll'mmm llllltlDCa prosnm to -.bliall ad awincain i.mplicil 

tnc!MWlily for a ..... of D.UClidte, bwd 011 d» bliad -y(wl lafar NIST certificla:ioll) of SlaDdard 
Ruf ceM---.(AaiDNRC Replatocy0uida4.15) 

~L CONTROL 



l].-7 {ltJ· 1,:; (10,.,) I THIS IS A PHOTOCOPY Of THE CERTIFICATE 
J'i ~ •~• I,,., ,!t:I WHICH 1S BEING MAILED TO YOU UNDER 

SEPAAA TE COVER. ., 

National 1Jn~titute of i,tanbarmt & Utec~nologp 

C!tertif irate 

Standard Reference Material 4919-G 
Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Solution composition 

Radioactivity concentratioa 

Reference time 

Overall uncertainty 

Photon~mitting impurities 

AJpba-particle-emittin& impurities 

Half life 

Meaurin& instrument 

4919-0 

Solution in NIST bormilicate-glasa ampoule <1>• 

Strontium-90 plus yttrium-90 plua apprmima&ely 
95 '-'1 each of non-ndioadiYe strontium allll 
yttrium per p-am '11-moiar bydrochloric .. (2) 

Appnmmatety ,.o srama 

4..514 :t to' Bq .-1 
1200 EST 1\uple l, 1990 

1.05 percent <3' 

Nooe omened <4> 

Nooe oblened <S> . 

~ liquid«intillatioa counter 

This standard reference material wa prepared in the Center b Radiation llacardl, Joaizin1 Radiation 
Division, Radioactivity Group, Dale D. Hoppes, Group Leader. · 

Gaithersburg, MD 20899 
· -uary, 1991 

William P. Reed, ActiDa Olief 
Office of Standard Reference Materials 

*Notes on back 



CATE OF CAIJBRATION 
ALPHA STANDARD SOLUTION 

Radionuclide 

Half Life: 

A&241 

432. 7 ± 0.5 years 

7241 

Customer. LOCKHEED ENGINEERING & SCIENCES Co. 

Catalog No.: 

Source No.: 388-1~1 

Dmcriptima of Solution 
a. Mass of solution: 

b. Chemical form: 

c. Carrier content: 

d. Density: 

Radioimpuritica 

P.O.No.: 06LAB124S 

Reference Date: November 1 1991 

Contained Radioactivity: 0.997 

S.0001 
AmC13 in O.SN HCI 

Nooe added 
1.0077 

Nooe detected 

Nooe detected 

0.1994 

Weighed aliquots of the solutioa were assayed usiq a liquid llCintilJ•tioo counter. 

Uacataiaty of MwaCIWd 
a. Systematic uncertainly in instrumeat calibratim: ±2.0~ 
b. Random uncertainty in assay: 

c. Random uncertainty in weigbiq(a): 

d. Total uncertainty at the 99 ~ confidmce level: ±2.7~ 

NIST TmcmlJility 

Thia calibration ia implicitly traceable to tbo Natioo&l Institute of Standards and Technology. 

Notm 

12:00 PST. 

~-
pama. 

1. Nuclear data were tabn from "Table of 1sotopea•, Seventh Edition, edited by Virginia S. Shirley. 
2. IPL participaa in m NIST meuwemem assunnce program to establish and maioteia implicit 

tnceability for a numb.-of aucl.idea, hued oa tbo blind assay(and later NIST catificatioa) of Standard 
- Refermco MaterialL(Mia NRC Regu1alory Guido 4.15) 

ISOTOPB PllODUCl'S LABORATOlllml 
llOONo.. JC.eoj.__ Slnd..-
Bwlwk. Catii,mia 91SCM-
81 843 - 7000 

~;it&l..cv Q ALlfY CONfROL 

n 2 3 t 



1.(! ATE OF CAIJBRATION 
BETA STANDARD SOLUTION 

Radionuclide 

Half Life: 

Sr-90 

28.S ± 0.2 years 
I 7090 

388-99-2 

Customer: LOCKHEED ENGINEERING & SCIENCES Co. 

QltalogNo.: 

Source No.: 

Descriptioo of Solution 
a. Mass of solution: 

b. Chemical form: 

c. C&rricr oontent: 

P.O.No.: 06LAB124S 

Refecooce Date: November 1 1991 

Contained Radioactivity: 1.018 

5.0012 

12:00 PST. 

µCi. 

d. De.nsity: 

SrCl2 in 0. lN HCI 

Noooaddod 
0.9996 

gnm1m1 @ 20•c. 

Nooe (Y-90 daughter in equilibrium) 

Y-90 daughter in equilibrium 

Radioo•!clido Omantnrica 
0.203 

Method of Calibnrioo 

Weighed aliquots of the solution were assayed using a liquid scintillation counta. 

Uocatainty ol Mewaacm::at 
a. Systematic uncertainty in instrument calibration: 

b. Random uncertainty in assay: 

c. Random uncertainty in weighing(s): 

d. Total unc:atain.ty at the 99% M06deoce level: 

NISTT~-

±1,5% 

±0,5% 

±0,0% 

±2.0% 

This cahlntioo is implicitly traceable to the National lnstiMe of Standards and Technology. 

Notm 
1. Nuclear data wece takm from "Table of 1.sotopca•, Seventh Edition. edited by Virginia S. Shirley. 
2. IPL participates in an NIST mea.suremmt assurance program to establish and maintain implicit 

traceability for a number of ouclides, based an the blind assay(aod la1er NIST certification) of Standard 
Refeimce Ma.taiala. (As in NRC Regu1atol}' Guide 4.15) 

.J:!~A; IL« 
Q CONTROL 

,;, JSOTOllli· PR.ODUCrS LABORA10IUES 
~: ~--18CD k · Ly..._ Stnd., 

111111 .. 111,~( Otibw, 91504. 0232 
-1G ..: '1()00. . 

, .. ~~ , .. 
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,SECONi>AR /WORKING LEV 

~ 
STANDARD DILUTION RECORD 

r.======================================= 

Isotope: 

Parent ~umber 

Dilution Source Information 

l4)t..1y) 

A,.,. 24' 

92. · .35.3 - BI · \ 

Vendor or Cert ificate 1.0. # of Parent Standard: 

Diluted Source Logbook I. D. #: 

Balance Verif ica tion? : 

(29 ,1 ~) 

• 
\ ~/i 50 

l - -
! Diluent Used : 

Dilut ion 

•Diluen t: 

• Dens ity of diluent (g/ml) : g/ml 

a: Parent Spec ific Activi ty : pCi/g e, I /S /%, 

b: Amount of Source Transferred : 4.010 
I 
'I. 4.ob5 g 

c: Total amount of Dilut ion : 500.0\ g 

d : Total Volume of Dilution : 'j\-4,5 ml 

e: Activity of Dilution [a • b / cl: 
,i.".i,4' ~I'< - ~o 
8-1" 8-'~ pCi/g @, 1/s/ 96 

f: Activity of Dilution (a • b / d) : S·~O B-?>1 pCi/ml 

Dilution Logbook 1.0. #: 134-~11. '3'3-1 
• 5-<-/'f - JO...;. ~°("",l:k:..__., A<-~i ";~ rt.f&r'ti.J. ~ 1-<A,r,,,1" ~ 90 .,t..\-·,~,~ 

~ . Prepared By: q=1 c. qcrJL Preparation Date : 1/5/¾ 
' 

Reviewed By, tr" ~ Review Date: 

'If the diluent remains unchanged from the diluent used for the d ilution source, then a weight dilution of a v:Jume unit source 

can be performed without a density conversion . If the diluent changes, a weighted proportion dens ity cor,~on ,s =cessary. 

Heacs ancs Understood By 

Signed Date Signed 

'age 

Date 

0233 



ARD DILUTION RECORD 

· • Standard Information: 

Isotope: Sn . 9 0 .Vendor: 1-t>I 

Activity of Standard Received: 
\ - C> le, 

uCi ~}...- Vendor 1.0. I -
Weight of Standard Received (g): 5. 0012.. g LAL 1.0. I: ~~~40 
Standard Activity (pCi/g): 2..0~;:: ,; pCi/g NIST Traceable 7 Yes 

Halflife in Years or Days: 2~.t yrs Certificate I: 36E,- .99 - 2.. 

Reference Date: 1\/1 / 91 Receiver's Name: f'.'.RH. 

Date Received: 12../ .91 

Primary Dilution 

Balance Verification? : 

Diluent Used: 

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

b: Weight of the Source Transferred (g): 

c: Total diluted weight (g) : 

d: Total Diluted Volume (ml) 

e: Activity of Dilution by Weight (pCi/gl (a • b / c ): 

f: Calculated Density of Solution (g/ml) (c / di: 

g: Activity of Dilution by Volume (pCi/mll [e • fl: 

, h. Dilution Logbook 1.0. #: 

Prepared By:Q7 C...4J 
Rev;ewed By: %: U-;:tlt..,_, 

Purity/Cross Check Performed By: --------

Signed Date 

i 

I. 5 .% 

IOQ.O\ 

9,. I ml 

~12.'5-0 ~ I 5 3C, 

/ml 

Ci/ml 

- 5l- 1 

Preparation Date: _...;.1'-'/ s"""/'-'9'-'C.;;._ ___ _ 

Review Date: L/2-/ 9 , 

Check Date: --------

Signed Date 
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1.,011,muea From Page ____ _ 

:1 I L 
SECONDARY/WORKING LEVEL 
STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: 5,.90 

Parent Barcode Number 

Vendor or Certificate I.D. # of Parent Standard: 

Diluted Source Logbook 1.0. #: 

Balance Verification?: 

Diluent Used: 

Dilution 

•Diluent: 

• Density of diluent (g/ml) : \-OZ.';)D g/ml 

a: Parent Specific Activity: pCi/g e 'j 1/5/9~ 
b: Amount of Source Transferred: (o.012. g 

c: Total amount of Dilution : 109-10 g 

d : Total Volume of Dilution : \oc..-G,\ ml 

e: Activity of Dilution [a • b I cl : Q-"-00_· 0_9_;)_,,,__--'-PC_i/-=g __ l /L.-.-'-S .... /_9_~--

f : Activity of Dilution (a • b / di: 514.G, pCi/ml 

Dilution Logbook I.D. #: ~ 4 <k (pJ 7 - 9 2 - I 

Prepared By : <l:7 C... :<j ~ Preparat ion Date : 'I 5 /91, j 

Rev;ewed By, ~ n-L..,,; Review Date : L/(/q L 

'If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit sourco 

can be performed w ithout a density convers ion . If tho diluent changes, a weighted proportion densi ty convers ion is necessary. 

Read and Understood By 

Signed Date Signed Date 
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Continued From Page __ _ 

ISOTOPE DILlITION RECORD 
ftm - 24 I 

Secondary/Working l&vel Dilution 
' 

Date: Lf:--l\ -13 Preparer', Name: k . l{) ~ 
Pipet Check / Balance Wt. Check Done ( v) 

Diluted Source ID (log#): Cf {r 22..5"- 6 D - (-

Diluent used: 0 · t; N tf C I 

A: Source activity: ?./7° {) J.pm /3 Cn7'f. f pC h- J 
B: Amount of source transferred: /0 · 32 3 £" ~ 

C: Total amount of dilution: (Oo · ( o 2 C, r 
I 

D: Activity of dilution (A *B/C): 2 237. 7 0 dp-m Ir 
E: Density of Diluent: I -0 C / 0 j / ~ 

t F: Activity by volume (D*E): 2 2'-f a , I 4 dp M / nJ2.. 
I 

AW 
Dilution Log Book ID: 1:2 33tf - 9.2 r 3£"3- ~ /-f __ ,---
Reviewed by: ~ Date: tf (7 /73 

5'-ti-cp 
Date 
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97 13516 ... D .. IS A PHOTOCOPY OF THE CERTIFICATE 
WHICH 1S BEING MAILED TO YOU UNDER 
SEPARATE COVER. 

National institute of §)tanbarmr & ~ecfJnologp 

<ttertif icate 

Standard Reference Material 4919-G 
Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Solution composition 

, 
Mass 

Radioactivity concentration 

Reference time 

Overall uncertainty 

Photon-emitting impurities 

Alpha-particle-emitting impurities 

Half life 

Measuring instrument 

Strontium-90 

4919-G 

Solution in NIST borosilicate-glass ampoule <1>• 

Strontium-90 plus yttrium-90 plus approximately 
9S µg each of non-radic:>ac:tiYe strontium and .. 
yttrium per gram of I-molar hydrochloric ~ 

Apprmimately 5.0 pma 

•.514 x to' Bq 1·1. 

1200 EST Aug,at l, 1990 

I.OS percent (3) 

Nooe observed <'> 

Nooe obserw:d <S> 

28.5 ± 0.2 ye.an (6) 

4,r/J liquid-scintillation counter 

This standard reference material was prepared in the Center for Radiation Research, Ionizing Radiation 
Division, Radioactivity Group, Dale D. Hoppes, Group Leader. 

Gaithersburg, MD 20899 
· -uary, 1991 

William P. Reed. Acting Cucf 
Office of Standard Reference Materials 

•Notes on back 

V 
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9713516.0829 

NOTES 

<1
> Approximately five milliliters of solution. Ampoule specifications: 

(2) 

body diameter 
wall thickness 

barium content 
lead oxide content 

. other heavy clements 

16..S ± O..S mm 
0.(j() ± 0.04 mm 
lesa than 2..5 percent 
lesa than 0.02 percent 
trace quantities 

Solution density is 1.014 ± 0.002 g/mL at 21..S °C. 

(3) The overall uncertainty was formed by taking three times the quadratic combination of 
standard deviations of the mean. or approximations thereof, for the following: 

a) liquid-scintillation measurements 
b) gravimetric measurements 
c) dead time 
d) background 
e) detection efficiency 
t) decay-scheme data 
g) half life 
h) radionuclidic impurities 

<•> The limit of detection for photon~mitting impurities ia: 

0.01 percent 
0.05 percent 
0.10 percent 
0.01 percent 
0.30 percent 
0.10 percent 
0.01 percent 
0.10 percent 

(S) The limit of detection for alpha-particle~mitting impurities is: 

<6> NCRP Report No. 58, 2nd Edition. February 1985, p. 365. 

For further information plca.1e contact Dr. Larry Luc.al at (301) 975-5546. 

4919-G 

024 ~ 
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en ;t 351 '" 08 0 }, I , b .. . .. 
NOTES ON THE USE 

OF -
STANDARD REFERENCE MATERIAL 4919G, STRONTIUM-90 

The activity of the strontium-90 in the ampoule is given per gram of solution. If transfers are mad{ 
by volume, the density given on the certificate can be used to compute the activity per unit volume. 
The activity given is the strontium-90 activity only. Because the strontium-90 is in equilibrium with 
its yttrium-90 daughter, which is also a beta-particle emitter, the activity given should be doubled tc 
get the corresponding totaJ beta-particle-emission rate. · 

If the solution is to be used for making quantitative sources, it should be kept tightly seaJed so that 
evaporation. and the consequent change in the radioactivity conccntratio~ is minimized. Glass 
containers are best for storage. 

Dilute solutions of strontium-90 are often assayed by liquid-scintillation counting. We recommend 
that carrier solution containing approximately 1 mg of non-radioactive strontium be added first to 
the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium pe 
mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 mL of emulsior 
type liquid-scintillation cocktail, the resulting 1 mg of strontium per viaJ is generally sufficient to 
prevent the radioactive strontium-90 from plating out on the viaJ walls. A set of liquid-scintillatior 
vials that cover a range of sample-solution masses should be prepared and monitored over several 
days to ensure that the efficiency is constant. .. 

- --
The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss o 
low-energy beta particles can be computed using the integral-discriminator-extrapolation te~hniqu, 
(G. Goldstein, Nucleonig 23 (1965) 67) or using the liquid-scintillation efficiency-tracing techniqu• 
with tritium (B.M. Coursey et al, Int. J. Radiat. Isotopes 37 (1986) 403). 

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time, 
August 9, 1990. To convert from EST to your local time, the table given below can be used. 

TO CONVERT FROM EST TO: 

EDT 
CDT 
~ 
MDT 
Mff 
PDT 
PST 

UTC 

Add 1 hour 
Same as EST 
Subtract 1 hour 
Subtract 1 hour 
Subtract 2 hours 
Subtract 2 hours 
Subtract 3 hours 

Add 5 hours 

0245 
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I 

i . :1. I I i 
SECONDARY/WORKING LEVEL 
STANDARD DILUTION RECORD 

! ' 
. ~~ /\--r 

=========.===========~~~ 
Dilution Source lnforr_nation •' 

Isotope: Sr- 90 
Parent Barcode Number AAQ04" 

Vendor or Certificate I. D. # of Parent Standard : ---
Diluted Source Logbook 1. 0. #: 

Balance Ver ificat ion? : 

Diluent Used : 

Dilut ion 

•Diluent : I Ii-\ Ii c..( 

•Density of diluent (g/ml) : \ . 0\7...I g/ml 

a: Parent Specific Activity : ~ooo , <.J 

Amount of Source Transferred: ~1,. . 00 g 

Total amount of Dilution : 
30.3. '-.3 

I ~2:~' I 01 '!:t t-J'" g 
I 

: Total Volume of Dilution : ~~ 00 , o ml 

ei Activity of Dilution [a • b / cl : 

f: Activity of Dilution (a • b / d): 
~'f"' qo.oo 

...,4o, ~• pCi/ml 

\..AL- 94 ~ o~'77 - 49 

Preparation Date: 

Review Date : 

If 1tlie diluent remains unchanged from the d iluent used for the d ilution source , then a weig ht dilution of a volume unit source 
' 

cell h rformed without a density conversion . If the dil ue nt chang es, a weighted p roportion densi ty convers ion is necessary. 

rs oo y 

e 

(Y old< 
Signed Date 

.'.?~ --------------__:_.:.:~---- --rro....-2-r-4 6 
Date 



Description 

9~, • 351 :· []81 '' - I • f,1. . -.JL 

U .S. Environmental Protection Agency 
Environmental Monitoring Systems Laboratory -Las Vega, 

Nuclear Radiation Aue,,ment Division 

Cal ibrat ion Ce rt ificate 

,.,onc .... l r ad,onvdoCH I Tritium ( H - 3 ) I Helf ,l,t•I 12.43 years 

kOffltflll ac, ,v ,1y ! I nano c.n .. , j !110 

I s I "'' ,n a"'OOulelboute nurnoe•l._ __ 2:...6::....aaQ....a6;..._-.a:al __ -,-__ __. 

Measurement Activicy of pr incipal radionuclide 

Useful Ufe 

I ? 1 I I c"'••• I of L . . S nann _ ~T~r......,,~t ...... 1~u~m..._ _______ ~ 
'---""'~---1,r-.-~ •• :: _, ~T -I .. _J_u_n_e __ 3_, __ 1_9_9_2 ____ __. 

Activicy of daughter radionuclide 

'------~I (._ ____ c_.,,_,._•~1 ,., ,, . .,. 

., , ... .. "9" ... ....elide 

Tocal man of this aolution 

I APPROX I 5.0 
Method of measurement ·. 

The activity of the primary solution and this 
dilution were measured by liquid scintillation 
counting. 

Counting efficiencies for both standardizations 
were determined by counting solutions d i rectly 
traceable to the National Institute of Standards 
& Technology (NIST). 

0 half .... . ei,,ce ...... -••ned..., (MSl-lV 

p ecember 1999 

0255 
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9713516.0833 

U.S. DEPARTMENT OF COMMERCE 
National Institute of Standards & Technology 

Gaithersburg, MD 20899 

REPORT OF TRACEABILITY 

U.S. Environmental Protection Agency 
Environmental Monitoring Systems Laboratory 

Las Vegas, Nevada 

Hydrogen-3 

2606-1, prepared by EMSL 

Radionuclide 

Source identification 

Source description 

Source mass 

Source composition 

Reference time 

Liquid in 5-mL flame-sealed glass ampoule 

Approximately 5.0 grams 

Hydrogen-3 in water 

0700 EST June 3, 1992 

NIST DATA 

Radioactivity concentration 810.5 Bq g·1 

Expanded uncenainty 0.64 percent c1.2>• 

Photon-emitting impurities None observed <•> 

Measuring instrument 4'TT/3 liquid-scintillation counters 
calibrated with SRM 4926D 

Half life 12.43 ± 0.05 years <S) 

EMSL DATA 

810.3 Bq g·l 

4.3 percent <3l 

None observed 

Liquid-scintillation 
counting 

Difference from NIST -0.05 percent <6> 

For the Director, 

- ... 

Gaithersburg, MD 20899 
January 1994 

J.M. Robin Hutchinson, Acting Group Leader 
Radioactivity Group 
Physics Laboratory 

•Notes on next page 
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Continued From Pa~ 

,. I I I I 
1, f , --- .J !:J 1\1 ""'"'''·--··-· 

,__ SECONDARY/WORKING LEVEL 
' - STANDARD DILUTION RECORD 

,__ 

-
Dilution Source Information -

- Isotope: r\~3 LCS .. -
- Parent Barcode Number ACS2-'J 9 ( et. F· 7) 91') -- Vendor or Certif icate I.D. # of Parent Standard : i~f~\C\'v Z~o/e. - I 
- Gl 

Dilute_d Source logbook I.D. #: 4S: 725 ~u'z')i';,,, q,;; 7.2 I I \v--- , t--

VP.<. 6(\ 
p • \ \ ._ Balance Verif icat ion? : \.-; , 

-
Diluent Used : ~ v.J.fll.,\_ - I 

>---

Dilut ion 

,__ 
•Diluent : »B?:-f ~ .. -.\ ,l ·...,)2-~ 

- ~ 

,-

•Density of diluent lg/ml) : 0 ,9971 g/ml -
- a: Parent Spec ific Activ ity: 2.)~0 pCitefl:lll 

G-(asr. A'' ._ C:.\e-~· · 
b: Amount of Source Transferred: ~ '1-"' \ r;(Y r·· p-oe.:t ' -

- c: Total amount of Dilution : 5G,oo "" \ Ar 
._ 

d: Tota l Volume of Dilut ion : ¼ 00 v"T\i ml 

- 4. G,~ .Y 
e: Activity of Dilution la • b / cl : 2-~ pC1/(Vl\_( - --

>--- f: Activ ity of Dilution (a • b / di : ~ 4-(;9 pCi/ml 8f7t f2£S 2/n 
' 

,-
I 

es - ct>7ZI Dilttt ion Logbook 1.0. #: - 17- j - i 

-

;fu:it/ iL 1 / 9<.o 
i 

- Prepared By : Preparation Date: 
' - #qt Reviewed By : Review Date: -

- • If the diluent remains unchanged from the dilue.nt used for the dilut ion source, then a weight dilution of a volu-ne urit source 
' 

can be performed without e density conversion . If the diluent changes, a weighted proportion density conve,si.Jn is r~cessary. ~ -
Read and Unde rstood By 

S igned Date S igned 
02~17 
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Continued From~ JV'A ' 

INITIAL STANDARD DILUTION RECORD 

Isotope: 

Activity of Standard Received: 

Weight of Standard Received (g): 

Standard Activity (pCi/g): 

Halflife in Years or Days: 

Reference Date: 

Standard Information: 

3 Vendor: 

• 11 uCi 

5 

2. 

rz.. rs Certificate #: :;,,,__;,...l.,,L-~----1 

oo (., J JZ-- Receiver's Name: ...:..=...;:::;..,,-=,;..;.~;;...._----4 

Date Received: 

e.s 

Uo - 1 

Primary Dilution - .. 
Balance Verification?: 

Diluent Used: 

Decay Corrected Standard Activity (pCi/g): 

Weight of the Source Transferred (g): 

c: Total diluted weight (g): 

d: Total Diluted Volume (ml) 

f fA 

e: Activity of Dilution by Weight (pCi/g) la • b / c ): 

f: ~ Density of Solution (g/ml) [c / di: 
'a lJ 

; 

g: Activity of Dilution by Volume (pCi/mL) [e • fl: 

D Ci/ 

q777 /ml 

0 

h. Dilution Logbook 1.0. #: C. ~u.e,~ LA--L-C} S - 0'7 2- -
~ ~ o .f/l'j.(_ 

Prepared By: wk.£ /S. t1m--~P/eparati_on Date: -1/1::1-7:..r/...J,3"'-"S...__ __ _ 
I I ~ - P~~ 

Reviewed By: ~ }t;l7:. Review Date: _...;;--z/:f-"7"-,,"-'/~ .... "'----

Purity/Cross Check Performed By:________ Check D·ate: _______ _ 

Signed Date C /J S:}B' lq l Signed Date 

112 5 8 



9713516.08 .. 6 
o/ I- I I 

Natiomtl Jmrtitutt of ~tanbar~ & ~ecfJnologp 

atertif icate 
Standard Reference Material 4927D 

Radioactivity Standard 

Radionuclide 

Source identification 

Source description 

Volume 

Radioactivity concentration 

Reference time 

Overall uncertainty 

Measuring instrument 

Half life 

Hydrogen-3 

SRM 4927-D 

3H-water flame-sealed in 
NBS glass ampoule Cl>* 

3 mL 

6. 286 X 105 Bq g-l 

1200 EST January 1, 1989 

0. 82 percent <2> 

4~8 liquid-3cintillation 
counter c:n 

12.43 ± 0.05 years C
4 > 

- --

This Standard Reference Material was prepared in the Center for Radiation Research , 
Nuclear Radiation Division, Radioactivity Group, Dale D. Hoppes, Group Leader. 

Gaithersburg, MD 20899 
January, 1989 

Stanley D. Rasberry, Chief 
Office of Standard Reference Materials 

*Notes on back 

0259 



( 1) 

( 2) 

( 3) 

( 4) 

97 i3616 08 .. .7 

Ampoule contains approximately three milliliters of solution . Ampoule 
specifications: 

body diameter 
wall thickness 
barium content 

lead oxide content 
other heavy elements 

16.5 ± 0.5 mm 
0.60 ± 0.04 mm 
less than 2.5 percent 
less than 0 . 02 percent 
trace quantities 

The overall uncertainty was formed by taking three times the quadratic 
combination of standard deviations of the mean, or approximations 
thereof , for the following: 

I 

a) n - 6 gas counting measurements 0.05 percent • 
b) gram-mole measurements 0.08 percent - ~ 
c) extrapolation and length-

compensation in gas counting 0.05 percent 
d) liquid-scintillation intercomparison 

of 1961 and 1978 standards 0 . 10 percent 
e) half-life correction for~ - 10.5 years 0.23 percent 

The master solution for SRM 4927-D was the sam~ as for the 1978 
standards, SRM 4927-B, described in reference (4). The 1985 and 1989 
standards were also intercompared by liquid-scintillation counting and 
were found to agree to within 0 . 1 percent . 

Unterweger, M.P . , Coursey, B.M., Schima, F.J. , and Mann, W.B., Int. J . 
rum,l . Radiat. Isot., 31, 611 (1980) . 

For further inform~tion please contact J.M Calhoun at (301) 975-5538 . 

4927-D 



r~ ~ •'t' I .·· (·18.z8 
10 J EC'f ______ H_' _~_L_~_· ~_f:_i~_.~_~_·i, _· ___ _ 

I I I : . .·.. . 
sEcoNoARv /WORKINo:LEV..a,;.R ...... /.~:-~,:. __ _ 
STANDARD DILUTION RECORD·-_;:~~ 

' ' ':.:_. :. 
Dilution Source lnformatJon· 

Isotope: 

Parent Barcode Number 

Vendor or Certif icate 1.0. # of Parent Standard: 

Diluted Source Logbook 1.0. #: 

Balance Verification? : 

Diluent Used : 

•Diluent: 

• Density of diluent (g/ml) : 

a: Parent Specific Activity: 

b: Amount of Source Transferred: 

c': Total amount of Dilution: 

d : Total Volume of Dilution : 

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

f: Activ~ty of Dilution (a • b / d): 
; 

Dilution Logbook 1.0. #: 

Prepared By: JV -=) Q. 1~ 
Rev;ewed By, w ~

91- 01.2.,- -

Dilution 

g/ml 

1.0 g 

/50 

,so ml 

pCi/ml ~ · z./~b<a 

Preparation Date: 

Review Date : 

. ' , ' . 

'If th• diluent remains unchanged from tht diluent used fo, th• dilution source, then • weight dilution of a volumt unit source 

-- can b• performed without a density conversion. If the diluent cha"9411, a weighted proportion density conversion is necessary . 
ana unaerst 

Signed Date SJgned Date 

- -! -

I 
i ., 



tn ' "'.I'S I ;• 0839 h Lt b .. , .. ., 
Golder Associates Inc. 

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

May 17, 1996 

CH2M Hill 
1022 Lee Blvd. 
Richland, Washington 99352 

ATTENTION: Ms. Jeanette Duncan 

Our ref: 943-1610.127 .0400 
94-1610/0/516 

RE: TRANSMITTAL OF DAT A VALIDATION PACKAGE, 
CONTRACT NO. MSH-SWV-315905 

Dear Ms. Duncan: 

This letter is to transmit the following data validation package: 

B96-089 

Project 

100-NR-2 
Groundwater 
Sampling Round 9 

Please call if you have any questions. 

Sincerely, 

Thomas M. Stapp 
Project Manager 

Enclosures 

p: \c:nvi ros\ whc\dv\dptran. I tr 

Data Package 

LK6649-LAS 

Analyses 

General Chemistry, Inorganics, 
Radiochemistry 

OFFICES IN AUSTRALIA CANADA GERMANY, HUNGARY, ITALY, SWEDEN, UNITED KINGDOM, UNITED STATES 



MEMORANDUM 

TO: 100 NR 2 Groundwater Sampling Round 9 Project QA Record 

FR: Heidi Gregerson, Golder Associates Inc. \~Rt/ 
May 24, 1996 

RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
LK6649-LAS (943-1610.127 6649GEN.NR2) 

INTRODUCTION 

This memo presents the results of data validation for the analysis indicated below on data 
package LK6649-LAS prepared by Lockheed Analytical Services. Sample information is 
provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0H8G3 FIELD SPLIT GENERAL CHEMISTRY WATER 
B0H8Fl FIELD SPLIT WATER 
B0H8G2 FIELD SPLIT SEE ATTACHMENT 4 WATER 
B0H8F0 FIELD SPLIT WATER 

Data validation was conducted to level C 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. 

Completeness. The data package was complete for all requested analyses. A total of four 
samples were validated in this data package with a total of 30 determinations reported, 27 
of which were deemed valid. This results in a completeness of 90%, which meets the 90% 
objective of the work plan. 

oc.1 
ee,0'1sc_J_ I¾ 
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Data Package ID: LK6649-LAS Analysis: GENERAL CHEMISTRY 

Detection Limits. Detection limit goals were met for all sample results, with the exception 
of TRPH for samples B0HSF0 and B0H8G2. The CRDL for oil and grease method 413.1 is 
not specified in the data validation procedures. 

MAJOR DEFICIENCIES 

The following major deficiencies were identified during data validation which required 
qualification of data as unusable: 

Holding Times 

• The holding times for nitrite-N and ortho-phosphate were exceeded by greater 
than twice the limit and the associated samples were qualified accordingly. 
Attachments 2 and 5 provide a summary of data qualifications applied and 
supporting documentation. 

MINOR DEFICIENCIES 

The following minor deficiencies were identified during data validation which required 
qualification of data: 

Holding Times 

• The holding times for nitrate-N, nitrite-N, and ortho-phosphate exceeded the 
control limit. Attachments 2 and 5 provide a summary of data qualifications 
applied and supporting documentation. 

DAT A REPORTING 

• 

• 

FIELD QC 

• 

Sample analysis and validation for ortho-phosphate, nitrate-N, and nitrite-N 
was requested for informational purposes only as stated in the validation 
services request document. 

Sample results reported as less than or"<" by the laboratory have been 
qualified as undetected (U) on the laboratory results form. See Attachment 3. 

Samples B0H8G3, B0H8Fl, B0H8G2, and B0HSF0 were identified as field splits . 
The associated samples are in another sample delivery group, therefore, the 
RPDs will be evaluated in the final summary report. 

2 



Data Package ID: LK6649-LAS 

REFERENCES 

Analysis: GENERAL CHEMISTRY 

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. 

3 
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ATI ACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

001 



97 ~ 35 h:i*08ll~ 
WHC-SD-EN-SPP-002, REV.2 

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. 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 



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

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: LK6649-lAS REVIEWER: DATE: 
Heidi Gregerson 5-15-96 

COMMENTS: GENERAL CHEMISTRY 

- COMPOUND/ANAL YTE QUALIRER SAMPLES 
AFFECTED 

NITRATE-N J ALL SAMPLES 

NITRITE-N UJ B0H8G3 
B0H8G2 

NITRITE-N UR B0H8F1 
B0HSF0 

ORTHO-PHOSPHATE BJ B0H8G2 

ORTHO-PHOSPHATE ' UR/BJ B0H8G3 

' B0H8Fl 
B0HBF0 

PAGE.l_OF .1 

REASON 

HOLDING TIME 
EXCEEDED 
HOLDING TIME 
EXCEEDED 
HOLDING TIME 
EXCEEDED BY 
GREATER THAN 
TWICE THE LIMIT 
HOLDING TIME 
EXCEEDED 
HOLDING TIME 
EXCEEDED BY 
GREATER THAN 
TWICE THE LIMIT 

.00? 
R<.v,~c.4 t~ 

s/zH~ 



ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 



V lid d D S a ate ata ummary, D t P k a a ac age: LK6649 LAS -
Sample# B0H8G3 B0H8F1 B0H8G2 B0H8F0 
Date 3/18/96 3/19/96 3/18/96 3/19/96 
Location 199-N-54 199-N-25 199-N-54 199-N-25 
Depth 
Type Water Water Water Water 
Comments Field Split Field Split Field Split Field Split 

Parameter Units Results Q Results Q Results Q Results Q 
CHLORIDE MG/L 23.000 9.100 23.000 7.800 
FLUORIDE MG/L 0.007 _ U. . . 0.500 0.007 u 0.470 

NITRATE-N MG/L 5.200 J 200.000 J 5.200 J 3.000 -J 
NITRITE-N MG/L 0.002 UJ 0.002 UR 0.002 UJ 0.002 UR 

ORTHO-PHOSPHA TE MG/L 0.002 UR 0.067 BJ 0.029 BJ 0.088 BJ 
SULFATE MG/L 270.000 140.000 270.000 130.000 

CONDUCTIVITY uS/CM 990.000 530.000 
OIL&GREASE MG/I.. 6.110 5.000 u 

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS MG/L 1.000 u 1.000 u 
The decimal places shown do not reflect the precision reported by the laboratory. 



97 j ·~ ~, ~ ALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOH8G3 !Date Collected: 18 -MAR-96 

!Matrix : Fil t H2 0 !Da te Received : 20-MAR-96 

!Per c ent So lids : N/A 

a 
Chloride mg/L 300.0 23. 0.020 21-MAR-96 35076 L6649-23 

Fluor ide mg/L 300.0 < 0.007 0.10 u 21-MAR-96 35078 L6649-23 

Nitrate-N mg/L 300.0 5.2 0.020 / 21-MAR -96 35080 L6649-23 ~ 
Ni trite-N mg/L 300.0 < 0.002 0.010 _)1,11 21-MAR-96 35083 L6649-23 I.X~ 
Ortho Phosphate mg/L 300 .0 < 0.002 0.10 ~ 25-MAR -96 35085 L6649-23 ¢1AR 
Sulfate mg/L 300.0 270 0.10 21-MAR-96 35087 L6649-23 . (1.,0 

\\ f :1.? i:-7'1--.\ 1 



.97i3516.U850 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID : BOH8Fl !Date Collected: 19-MAR-96 

!Matrix: Filt H20 !Date Received: 22-MAR-96 

!Percent Solids: N/A 

i 
Chloride mg/L 300.0 9.1 0.020 26-HAR-96 35223 L6661·24 

Fluoride mg/L 300.0 0.50 0.10 25·HAR·96 35225 L6661·24 

Nitrate·N mg/L 300.0 200 0.20 26-MAR-96 35227 L6661·24 :r 
Nitrite-N mg/L 300.0 < 0.002 0.010 y 26-HAR-96 35229 L6661-24 UR 
Ortho Phosphate mg/L 300.0 0.067 0.10 25-HAR-96 35231 L6661·24 

Sulfate mg/L 300.0 140 0.10 26-HAR-96 35233 L6661·24 

.01.1 



!Client Sample ID: BOHBG2 

!Matrix: Water 

!Percent Solids: N/A 

Chloride mg/L 

Fluoride mg/L 

Nitrate·N mg/L 

Nitrite-N mg/L 

Ortho Phosphate mg/l 

Sulfate mg/L 

Conductivity uS/cm 

ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 18-MAR-96 

!Date Received: 20-MAR-96 

300.0 23. 0.020 21 ·MAR-96 35075 

300.0 < 0.007 0.10 u 21 ·MAR-96 35077 

300.0 5.2 0.020 .>"' 21 ·MAR-96 35079 

300.0 < 0.002 0.010 y 21 ·MAR-96 35082 

300.0 0.029 0.10 r 21-MAR-96 35084 

300.0 270 0.10 21 ·MAR-96 35086 

9050 990 1.0 12-APR-96 35253 

012 ' ... 

Q 

L6649-3 

L6649·3 

L6649·3 :J 
L6649-3 Ll!' 
L6649·3 

L6649·3 

L6649·12 



97135 tf:i .. 0852 
J.JOCKHEED ANALYTICAL SERVICES 

0TL AND GREASE - GRAVIMETRIC METHOD 
~13.1 OIL AND GREASE 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

Oil and Grease 

B0H8G2 
18-MAR-96 
25-MAR-96 
Water 
413.1 OIL AND GREASE 35188 

6.11 5.00 

LAL Sample ID: L6649-4 
Date Received: 20-M.AR-96 
Date Extracted: 25-M.AR-96 
Analytical Batch ID: 032596AM-413.l 
Dilution Factor: l 

01.3 
Hll:7s/1s/1k;, 
014 8" 



9? f 351 t:i. (]853 
l~OCKHEED ANALYTICAL SERVICES 

TOTAL PETROLEUM HYDROCARBONS BY FTIR 
418.1 TPH 

Client Sample ID : 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

TRPH 

BOH8G2 
18-MAR-96 
24-MAR-96 
Water 
418.1 TPH 35184 

<1.00 \A 1.00 

LAL Sample ID: L6649-8 
Date Received: 20-MAR-96 
Date Extracted: 24-MAR-96 
Analytical Batch ID: 032496PM-418.1 
Dilution Factor: 1 

01.4 



9713 16.0BSl\ 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOHBFO !Date Collected: 19 - MAR-96 

!Matrix: Water !Date Received: 22-MAR-96 

!Percent Solids: N/A 

···· ·· .·.·.-.-.. -.. · ... · .. · .. ·.·-·.·.·-·-

-:-:-: :::::::::::::::::::::/\:=:::::::;:::::::: 0.. 
.·.·.··-·.·.·.··-·-·.·=······•-·.·-•.·.•.•.•.·.•-·.· 

Chloride mg/L 300.0 7.8 0.020 26·MAR·96 35222 L6661·3 

Fluoride mg/L 300.0 0.47 0.10 25-MAR-96 35224 L6661·3 

Nitrate-N mg/L 300.0 3.0 0.020 r 26-MAR-96 35226 L6661·3 --\} 

Nitrite·N mg/L 300.0 < 0.002 0.010 ....MW 26-MAR-96 35228 L6661·3 U(l 
Ortho Phosphate mg/L 300.0 0.088 0.10 )I!"" 25-MAR-96 35230 L6661·3 

Sulfate mg/L 300.0 130 0.10 26-MAR-96 35232 L6661·3 

Conductivity uS/cm 9050 530 1.0 12-APR-96 35253 L6661·12 

01.5 



9? l35 h:i.0855 
l.JOCKHEED ANALYTICAL SERVICES 

O!L AND GREASE - GRAVIMETRIC METHOD 
413.l OIL AND GREASE 

Cl i ent Sample ID: 
Date Col:;..acted: 
Date Analyzed: 
Matrix: 

B0HBF0 
19-!.f.AR-96 
25-MAR-96 
Water 

QC Group: 413.1 OIL AND GREASE 35188 

Oil and Grease <5.00 lA 5.00 

LAL Sample ID: L6661-4 
Date Received: 22-HAR-96 
Date Extracted: 25-MAR-96 
Analytical Batch ID: 032596AM-413.l 
Dilution Factor: 1 

0
,,.,.. 

' 1. :'.) 

~6 5/($(, 
0149 



9713516.0856 
LOCKHEED ANALYTICAL SERVICES 

TOTAL PETROLEUM HYDROCARBONS BY FTIR 
41 8.1 TPH 

Client Samp l e ID : 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

TRPH 

BOH8FO 
19-MAR-96 
24-MAR-96 
Water 
418.1 TPH 35184 

<1.00 

- --- - --

1.00 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch 
Dilution Factor: 

01.7 

L6661-8 
22-!-'.AR-96 
24-MAR-96 
ID: 032496PM-418.l 
1 



97~3511:i-UBS? 

ATTACHMENT 4 

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION 



9"; M 35-I ,- ()0 58 -I' b ... ·" -

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

Lockheed Analytical Services Log-in No.: L6649/L6661 
Quotation No.: 0400000-8 

SAF: 896-089 
Document File No.: 0320596/0322596 

WHC Document File No.: 339 
SDG No.: LK6649 

Page No.: 1 

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), duplicate 
sample(s). 

• 

• 

Preparation and Analysis Requirements 
One water and one filtered water sample were received for LK6649 and analyzed in 
batches 320 bh, 320 bh1 and 320 bh2 for selected analytes as requested on the chain 
of custody. Ou?lity control analysis was performed on the following samples: 

Client ID LAL# Method 

BOHBG2 L6649-3 MS, DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen, 
Nitrite as Nitrogen, Orthophosphate and Sulfate 

BOHBG3 L6649-23 MS, DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen, 
Nitrite as Nitrogen, Orthophosphate and Sulfate 

BOHBG3 L6649-12 DUP 9050 Conductivity 

Holding Time Requirements 
All samples were received within method-specified holding times with the following 
exceptions which are flagged with an "H": Method 300.0 Nitrate as Nitrogen, Nitrite 
as Nitrogen and Orthophosphate. 

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

the reporting detection limits. 

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

Kay Mccann 
Prepared By 

April 19. 1996 
Date 

01.9 



97i3516 .. 0959 

Lockheed Analytical Services Log-in No.: L6649/L6661 
Quotation No. : 0400000-B 

SAF: B96-089 
Document File No.: 0320596/0322596 

WHC Document File No.: 339 
SDG No.: LK6649 

Page No.: 2 

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), duplicate 
sample(s). 

• 

• 

• 

• 

Preparation and Analysis Requirements 
One water and one filtered water sample were received for LK6649 and analyzed in 
batches 320 bh, 322 bh1 and 322 bh2 for selected analytes as requested on the chain 
of custody. O';)al ity control analysis was performed on the following samples: 

Client ID LAL# Method 

BOHSFO L6661-3 MS, DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen, 
Nitrite as Nitrogen, Orthophosphate and Sulfate 

BOH8F1 L6661-24 MS, DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen, 
Nitrite as Nitrogen, Orthophosphate and Sulfate 

BOHSFO L6661-12 DUP 9050 Conductivity 

Holding Time Requirements 
All samples were received within method-specified holding times with the following 
exceptions which are flagged with an "H": Method 300.0 Nitrate as Nitrogen, Nitrite 
as Nitrogen and Orthophosphate. 

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

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

Kay Mccann 
Prepared By 

April 19. 1996 
Date 



9?~3516.(]860 

Lockheed Analytical Services Log-in No.: L6649/L6661 
Quotation No.: 0400000-B 

SAF: 896-089 
Document File No.: 0320596/0322596 

WHC Document File No.: 339 
SDG No.: LK6649 

Page No.: 4 

CASE NARRATIVE 
ORGANIC ANALYSES 

Analytical Method 418.1 

Analytical Batch 032496PM-418. 1 

NOTE: Client sample BOH8G2 (L6649-8) was the native sample used for the Matrix 
Spike (MS) and Matrix Spike Duplicate (MSD). 

The samples were extracted and analyzed within the required holding time on March 24, 
1996. All initial and continuing calibrations met criteria. Total Recoverable Petroleum 
Hydrocarbon (TRPH) was not detected in the Method Blank (MB). The compound recovery 
of TRPH was within QC limits in the MS, MSD and Laboratory Control Sample (LCS). The 
Relative Percent Difference (RPO) between the MS and MSD recoveries was within QC limits. 

Analytical Method 413 .1 

Analytical Batch 032596AM-413.1 

NOTE: Client sample BOH8G2 (L6649-4) was the native sample used for the MS and 
MSD. 

The samples were extracted and analyzed within the required holding time on March 25, 
1996. Oil and Grease was not detected in the MB. The compound recovery of Oil and Grease 
was within QC limits in the MS, MSD and LCS. The RPO between the MS and MSD 
recoveries was within QC limits. 

Prepared By 
Patricia Lonergan 

April 26, 1996 

021. 



Bechtel Hanford, Inc. 
REQUEST i..l, (, ~I 

, Page __ l _of _2_ 
CHAIN OF CUSTODY /SAMPLE ANALYSIS 

Data Turnaround 

0 Priority 
Collector £ /fe, . Company Contact Telephone • Normal i<Jr ~r c?..::'n ,..,-r--.Al/2, .... ~ J. V. Borghese (5091 373-4790 
Project Designation Sampling Location SAF No. 
100-NR-2 Groundwater Sampling• Round 9 100 N B96-089 

Ice Chest No. Field Logbook No. Method of Shipment 

£R·G/O ~c . /c')-.P.f Federal Express 
Shipped To Offsite Property No. Bill of Lading/Air Bill No. 
Lockheed \AJCf&-O·O<ol/0-"3 3 ;;ic;o '-ffo53 6/?J 
Possible Sample Hazards/Remarks 

Preservation "--0 
HN03 Cool 4°C H2S04 HCI Cool4°C HN03 Cool 4°C None ·--.....: 

Type of Container · PIG PIG G G p P/G G P/G 
CJ,.,I 
c.n 

No. of Container(s) ---1 1 4 4 1 9 1 1 :..,;;-; 

1! 
Special Handling and/or Storage 

Volume -,~~~ ~- c:) 

Maintain samples between 2°C and 6°C. SOOmL SOOmL 1L 1L ~ 1L 500mL 20mL !:!? 
ICP • 1 Oil and TPH Conduc- . ·2 Tritium· Activity -Metals • Grease • (Total) · tivity • H3 Scan 

SAMPLE ANALYSIS 6010A 413.1 418.1 9050 
ITAL) 
(Unfiltered! 

Sample No. Matrix" Date Sampled Time Sampled :· ->.=·=.: i-.; .. 
·-· ··-·· -: .-:·:.:: .. :.: ·-:-:,\' ... , ·:, 

BOHSFO w ~ '/7· ~-6· /~<-rs 7 > _>-~ ~ >=, >- ~ 
,) 

SPECIAL INSTRUCTIONS Matrix• 

I CHAIN OF POSSESSION Sign/Print Names • 1 IC Anions - 300.0 • Cl, F, N02, N03, P04, S04 (Unfiltered) S • Soil 

Relinquished By~~ Date/Time "'()() ~§~ t!f9'lZ- Date/Time Ofa/ Sf•s.dimenc 

\ so - Solid 

il't-li,..a_,..,,'7 /c r7t \ "3/'2d,;·( 
·2 Gross Alpha, Gross Bata, Sr-89/90, Gamma Spec SI. • Sludge 

~ ••
16 

- !Ju,{(,?)?,,.,, "3-Zo·P6 W • Wai. 
. -w>fti.;.Q';,~ ~Date/Time ~ti/ Received By Date/Time Sample analysis for N02, N03, and P04 by EPA 300.0 is being requested for 0 • Oil 

C ~_:.~ - 1-rfu~: - 3-h,rt( ,. - Air 
information only. The ERC Contractor acknowledges that the 48-hour holding OS• Orum Solich 

-l{elinquished By Data/Time Received By Date/Time time will not be met. 
01, • Orum Uquido 

( ::, T • Tiaaua 
W'1 • Wipe 

Relinquished By Date/Time Received By Date/Time L • Liquid 
V - VegclMion 

(>. X • Other 

(~ LABORATORY Rez;ved By (_ ··\ Title Date/Time 

(:.; SECTION 1>, {) r . l ).-~ 
., C L<:> r> ,..--1,,/).'.- ~-.) J.-,{ /c; : t'~.r A.,, ,-,. , ·v, ,., 

1:t'I FINAL SAMPLE Disposal Method 
. , Disposed By Oa(e/Time 

,.. DISPOSITION ., 
, 



P11g11_2_ of _2_ 
Bechtel Hanford, Inc, CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

D11t11 Turnaround 
D Priority 

Collector 4- p.., .., J/.n.. 
Company Contact T11lephone • Normal I . ... -=·•· ,,-'1,,..(.1//1, ., J. V. Borghese (509) 373-4790 

Project Designation , Sampling Location SAF No. 
100-NR-2 Groundwater Sampling• Round 9 100 N 896-089 
Ice Chest No. 

6 
Field Logbook No. Method of Shipment 

,.~-~() <;. c::. / ...,,.p;, Federal Express < . <.: 

Shipped To Olfsite Property No, Bill of Lading/Air Bill No. 
Lockheed WOf(o-O-O(i/0· 33 a90l/b536/~ 
Possible Sample Hazards/Remarks 

Preservation '° HN03 Cool 4°C "'...J 

Type of Container c.,,i 
PIG PIG <..n 

No. of Container(s) -1 1 ;.;: -. 
* 

Special Handling and/or Storage 
Volume c:J 

Maintain samples between 2°C and 6°C. SOOmL SOOmL 9? 
ICP •3 

,...._, 
Metals• 

SAMPLE ANALYSIS 6010A 
(TALI 
(Filtered) 

Sample No. Matrix• Date Sampled Time Sampled .•_: -.,.·,·-··••,:/·=·:: :-- ::: , .··=:·.: •·:\•' '.·•· 

..... BOHSFl w .s// ?/YC /d-s,_s- ~ ~ 

0 
N 
::.., 

~ 
SPECIAL INSTRUCTIONS M•tri•• 

~ C!iA!N OF POSSESSION Sign/Print Names •3 IC Anions. 300.0 • Cl, F, N02, N03, P04, S04 (Filtered) S • Soil 
\J'1 - SE•s.diment 

~ Relinquished Bt'f~ Date/Time Vf.(/V ~"J!")"_#) t;,rv" Date/Time u~vO 
Refer to Activity Scan on page 1 of 2. 

SO• Solid 

~g ~. ~-,!Z._ ' n. skJ<;' - .., /:U~,f/.,,.J .3-:b-f6 SL • Sludge 
W • Weter 

~~~ Gdl.- Date/Time ojt::O I Received By Date/Time 
Sample analysis for N02, N03, and P04 by EPA 300,0 is being requested for 0 • Oil 

.) A "/1,jr :%, R/. ,L :If$_, .~-2/-9L information only. The ERC Contractor acknowledges that the 48-hour holding OS • Orum Solido ·.b !Relinquished By Date/Time Received By Date/Time time will not be met. DL • Orum Liquid• 

r(. T • Tiaaue 
WI• Wipe 

'--- Relinquished By Date/Time Received By Date/Time L • Liquid 
V • Veget11ion 

' )- X • Other 

(:., LABORATORY Rece:7ed By( ' ,).....,, Title Date/Time 
,....., SECTION 1/ [,> . ~,.- ·"·.,IP 0~ < T'II 1l',.. J ---~ ~ -r.C /o .,.#. -~r- 1 C. · l 11 /) 

Ii.., FINAL SAMPLE Disposal Method 
, 

Disposed By Date/Time 

.. ~ DISPOSITION 
I~ 



' 

Bechtel Hanford, Inc. CHAIN OF CUSTOD~/SAMPLE ANALYSIS REQUESTLl,lol r1 
Paga __ l_of---1...,.. 

~ 
Data Turnaround 

Collec~ Company Contact Telephone 
0 Priority 

_4.. ,Z "Z.~ I JIii'\ ,,.,,,,. I'\ I ~\I\.,,. J. V. Borghese (509) 373-4790 • Normal 

Project Designation Sampling Location SAF No. 
100-NR-2 Groundwater Sampling - Round 9 100 N B96-089 
Ice Chest No. Field Logbook No. Method of Shipment 

Sml-//~c/ <;. '-·I ch~k Federal Express 
Shipped To 

, 
Offsita Propertwo. Bill of Lading/Air Bill No. I 

Lockheed Cf&-0-(Jfi<-IO· ?Jo- ~ 'f O 'IC:63403 ' 
Possible Sample Hazards/Remarks 

Preservation ·,o 
HN03 Cool 4°C H2S04 HCI Cool 4°C HN03 Cool 4°C Nona -.J 

I -
Type of Container t.,,,J 

P/G P/G G G p P/G G P/G u, -No. of Container(s) 
1 1 4 4 1 9 1 

--.. 
1 • 

Special Handling end/or Storage ~f ;-,,, -Volume 
_._,_. 

Maintain samples between 2°C end 6°C. 500mL 500mL lL lL 1L 500mL 20mL ~ 
ICP • 1 Oil and TPH Conduc-, ·2 Tritium - Activity o.i 
Metals - Grease - (Total) - tivity - H3 Scan 

SAMPLE ANALYSIS 6010A 413.1 418.1 9050 
(TALI 
IUnfilteredl 

-) 
Matrix• Date Sampled Time Sampled ·.:.;::·:=.:·.· .. ..... . ·. 

Semple No. .. · ··.· ·.: . :--· . · .. .. 

BOH8G2 w ~ -,!'"}~ t ''-IS' '--( ~ \.- \.J ; '---r- '-f l,..., '1 

f ' 

~-

~ -
~ 

J 
SPECIAL INSTRUCTIONS M1tri:,c• 

CHAIN OF POSSESSION Sign/Print Nemes • 1 IC Anions - 300.0 - Cl, F, N02, N03, P04, S04 (Unfiltered) S • Soa - /J 
SE • Sedirnenl 

Relinquished BY ,".,;_j · Date/Time l'/'f.) ,mi~ ~M Date/Time I TYil Gross Alpha, Gross Beta, Sr-89/90, Gamma Spec so - Solid 

~c..-1,"l.~ /"'"~rt,,.~ Sl'1•"i~ 12.f :;.,.., .J"?''l~/ ·2 SL • Sludge 
W • Wat• 

Rei..<.i{.i~ Gv;l. Data/Tima 019"1 / Received By Date/Time Sample analysis for N02, N03, and P04 by EPA 300.0 is being requested for 0 • Oil 

~-~ - J /ll.. ~-/~9~ A • Ail 
information only. The ERC Contractor acknowledges that the 48-hour holding OS • D1um Solido 

( 
"' ~elinquished By Date/Time Received By Date/Time time will not be met. DL • D1um Liquida 

T • TiNue I, 
WI• Wipe 

( ,, Relinquished By Date/Time Received By Date/Time L • Liquid 
V • Veo•111ion 

~ .... i X • Other 

CD LABORATORY Received By Title 
, 

I Date/Time 

{. ;\ SECTION ,4...µ\V\ : 0 0 c;:, u'l\t... ( ......... h,-,t, '"'- r -w ~~i I u'<liJ 
~ FINAL SAMPLE Disposal Method . Disposed By Date/Time 1 

{~ DISPOSITION 



I 
; 

Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANAL VSIS REQUEST 
Page_2_of-l,_ 

Data Turnaround 

0 Priority 
Collector /!. 

/ u1 · ,lh-th I J;,01 _ 
Company Contact Talephone • Normal l 

" . , ,zi.... J. V. Borghese (5091 373-4790 
Project Designation Sampling Location SAF No. 
100-NR-2 Groundwater Sampling· Round 9 100 N B96-089 
lea Chest No. Field Logbook No. Method of Shipment 

smL~f"q~ ~<...-/do~ Federal Express 
Shipped To Offsite Property No. Bill of Lading/Air Bill No. I 

Lockheed WCJ0-0-0~l/0-]d-- cl.'10 '-16'53 4 0 3 
Possible Sample Hazards/Remarks 

Preservation 
HN03 Cool 4°C ~ 

I -Type of Container -P/G P/G (.>,,I 

No. of Container(s) 
U'l 

1 1 --Special Handling and/or Storage 
Volume "' Maintain samples between 2°c and 6°C. SOOmL SOOmL 9 

ICP •3 a--. 
Metals• -J:: 

SAMPLE ANALYSIS 6010A 
(TALI 
lfilteredl 

Sample No. Matrix• Date Sampled Time Sampled -: ,.::.:.;:-.:_.:"" :/·/,\: .. :-.:.:-:-·.::.-.. -::--.-: 
... 

- -: .. 

BOH8G3 w :; ·,»·5 £, I /'-IS 'f' y 

~ ~ 
~ -
\J\ 
-D SPECIAL INSTRUCTIONS Matrix• 

~ CHAIN C>F POSSESSION Sign/Print Names • 3 IC Anions - 300.0 - Cl, F. N02. N03, P04, S04 (Filteredl s • Soil 
SE • Sediment 

C Relinquished By~ Date/Time r<('fS' ~» &,e-- Date/Time/m- SO• Solid 

C A.C.-ltt1- I Y,R, ~ t:. /fl.,.,(-#.;,.,, '3~g'-9,( 
Refer to Activity Seen on page 1 of 2. SL • Sludge 

W • Wator ~-
~?~ e;:,,-- Dafe/Time Otf&>O i/Received By Date/Time 0 • Oil 

C. _, Sample analysis for N02, N03, and P04 by EPA 300.0 is being requested for A • Air - 1Scv1,-I/;✓ --:3-1~~ / information only. The ERC Contractor acknowledges that the 48-hour holding OS - Orum Solids 

'( ~ ~elinquished By Date/Time Received By Date/Time time will not be met. DL • Orum liquida 
T • T&Aue 

- WI • Wipo 

(A Relinquished By Date/Time Received By Date/Time L • Liquid 

I. V • Vegetation .... X • Othot 

(' LABORATORY Received By Title . I Date/Time 

'~ SECTION -~ _--oo ~ ~-~(..(_ ( ....... hJ. _.._ )-1,b·'l,4,_/ ffftJ-. ~- FINAL SAMPLE Disposal Method Disposed By Date/Time " 
1""' 

:) DISPOSITION 



97135 i t:i .. (1865 

ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 



9?i3516.0866 
WHC-SD-EN-SPP-O02. Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATION A 8 0 0 E 
LEVEL: 

PROJECT: ( QQ ~(( Z ~Hz 0 l<0J 9 DATA PACKAGE: Lil.~ lo Y 9 -- LAS 
VALID ATOR: ~. f 1 «..i='( ..£ecn-..:._ LAB: LO~ KH££D DATE: 5/\5 A~ 
CASE: SDG: 

ANALYSES PERFORMED 
~ Aniona/lC • TOC • TOX ¼TPH-418.1 /e:rn and Gre~ Alkalinity 

D Ammonia 0 BOD/COO 0 Chloride 0 Chromium-VI OpH ON00/NO, 

D Sulfate • TDS • TKN 0 Ph0tphate 0 D 

D • D • D D - D 

SAMPLES/MATRIX (Z.O l-\ ~ C-, ~ ID-\%f \ ffi~9&2- J?i)l-\ ~ ~ 0 I~ A1ER.. 
~6~~q(o 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? •••••. ~ No 
Is a case narrative present? ••••••.••.•.•••. ® No 
Comments: 

N/A 
N/A 

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

2. HOLDING TIMES 
Are sample holding times acceptable? t<.:~. ...•.••• Yes ~ N/A 

·.027 
A-23 
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WHC-SD-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
Was initial calibration performed for all applicable analyses? Yes No 
Are initial calibration results acceptable? ..••.••••• Yes No 
Was a calibration check performed for all applicable analyses? Yes No 
Are calibration check results acceptable? •••••.••••• Yes No 

Comments: _________ -'-------------------

4. BLANKS 

Were 1 aboratory b 1 anks analyzed? • • • • • • • • • • • • • • • (ve-;J No N/A 
Are laboratory blank results acceptable? • • • • • • • • • ® NNoo !3 
Were field/trip blanks analyzed? • • • • • • • • • • ••• Yes No 
Are field/trip blank results acceptable? • • • ••••• Yes 
Comments: ----------------------------

5. ACCURACY 
Were spike samples analyzed at the required frequency? 
Are spike recoveries acceptable? ..•••••••••• 
Were LCS analyses performed at the required frequency? 
Are LCS recoveries acceptable? 
Comments: 

•• Yes 

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

6. PRECISION 
Were laboratory duplicate samples analyzed 

at the required frequency? ••••.•••••• 
Are laboratory duplicate sample RPD values acceptable? 
Are field duplicate RPD values acceptable? 
Are field split RPD values acceptable? 

A-24 

-~ 
•• Yes 

No N/A 
No N/A 
No@ 
No0!!5)l. 

0 2 3 
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WHC-SD-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

Was analyte quantitation performed properly? .•••••••. Yes No@ 
Comments: _______________________ _ 

8. REPORTED RESULTS' AND DETECTION LIMITS 

Are results supported in the raw data? 
Are results reported for all requested analyses? •••..•. @ No N/A 

• Yes No ~ 
Are results calculated properly? . • • . . • . • • . . Yes No <if.£_J 
Do results meet the CRDLs? . • . . • . . • • . . • . . . . . . Yes ~. N/A 

Comments=-----------------------.------

l,~t: '~£&~(le± a;:J+ i?J~Gi~ f~}o~c ~c 

~~1Z~~a£;}o ~c~:fff)iicitb~ 

A-25 
()29 
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I 

I-' 

SDG: ( l((n(n'--1'1- CA2:> 
COMMENTS: 

FIELD SAMPLE ANALYSIS 
ID TYPE 

~0\-\~~~3 ~~ 00 S. 

gDt-\~~ \ (-\n\ c::n~ 

&)~'Jt1Z. An\cAS 

r~nd.-
(J; l ~ C-,<et:1se 

,1 T((~ 

~Oµ~{=O tA,n\ o(\o 
Q_e>nGl. 

0~\ * C-1(ec;sc 
,, -i Rf~~ 

(Z.[)~~~7"-3 o- POv1 
' • 

IIOLOJrlG TIME SUMM/\flY 

I VALIDATOn: fu::101 ~ --,r?R1t <GS n~ 1 

DATE D/\TE DATE 
S/\MPLED PR[P/\nED /\NALYZED 

.3/l <r(9Lo -- 3/2-1/ql.9 
3/ 1q/9tt, _./ 3/olP/q~ 
3/l~ (qlo ~ <3}ZA (Cllt> 
3/l ~ [Cf G - l-/ / ( z;c1eo 
.3/l~/90 0/25/q&; :S/~5i q(D 
E(\ ~ I qei, 3/z_L{]qUJ ·3/z4./CJ&i 
3./ I q /q LP __-/ 3/~(qlo 
3/l°i. /9~ - 4/1-z)C/0 
:s/1qJq~ 3/zJ:;;/0 LP Z5/?E/f& 
3) l°t /Ci!.,o <!lz'-'l/qt.o 3/ZJ-{fj VJ 

-3!1(l/Cf(o c..---- 3/Z-6/1l!J 

D/\ T[: 9l'S/qlJ_ - PAGE. _j_or-__L_ 
I I 

-
PfiEP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS QUALIFIER 

0 \JCl.3 ..s_ \.)()~UJ" Rl(r 
~ 

,ry \.)O~ -s ~ l,t. {l 
a....j 

fou ;:r --t..N 

l~ 
~. -s \JCz_ u:r t..n - ,-;1"" - ~i - ZS ("\(J(\Q } • lt:::=f'.l 

'7 7 n0A.L ~ 
(o (o (\()(\Q , 
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z 
I 

.7 \J0"3. 0 ~Oz. U~ U') 
'"C1 

Q~ ,:T' '"C1 
I - 2t-/ n[)r'\L 8 

,N 

lo (JJ DO<\.L ~ 
tT1 

5 s '(\f)f\.. 1 , 
~ 
N 
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MEMORANDUM 

TO: 100 NR 2 Groundwater Sampling Round 9 Project QA Record 

FR: Heidi Gregerson, Golder Associates Inc. ~ 

May 16, 1996 

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE 
LK6649-LAS (943-1610.127 6649INO.NR2) 

INTRODUCTION 

This memo presents the results of data validation for the analysis specified below on data 
package LK6649-LAS prepared by Lockheed Analytical Services. Sample information is 
provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0H8G3 FIELD SPLIT IN ORGANICS WATER 
B0H8Fl FIELD SPLIT WATER 
B0H8G2 FIELD SPLIT SEE ATTACHMENT 4 WATER 
B0H8FO FIELD SPLIT WATER 

Data validation was conducted to level C 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 

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. 

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

Completeness. The data package was complete for all requested analyses. A total of four 
samples were validated in this data package with a total of 88 determinations reported, all 
of which were deemed valid. This results in a completeness of 100%, which meets the 90% 
objective of the work plan. 

0~1 
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Data Package ID: LK6649-LAS Analysis: INORGANIC$ 

MAJOR DEFICIENCIES 

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

MINOR DEFICIENCIES 

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

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. 

0 02 

2 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

003 
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WHC-SD-EN-SPP-002, REV.2 

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. 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 

0 0 5 
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WHC-SD-EN-SPP-002, REV.2 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG : LK6649-LAS REVIEWER: DATE: PAGE_l_OF _.1 
H . Gregerson 5-16-96 

COMMENTS: INORGANICS 

COMPOUND/ANAL YTE QUALIFIER SAMPLES REASON 
AFFECTED 

NO SAMPLES 
QUALIFIED 

OGS 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 



Validated Data Summary, Data Package: LK6649-LAS 

Sample# B0H8G3 B0H8Fl 

Date 3/18/96 3/19/96 

Location 199-N-54 199-N-25 

Depth 

Type Water Water 

Comments Field Split Field Split 

Filtered Filtered 

Parameter Units Results Q Results Q 
ALUMINUM(DISSOL VED) MG/L 0.036 u 0.036 u 

BARIUM(DISSOL VED) MG/L 0.066 B 0.037 B 

BERYLLIUM(DISSOL VED) MG/L 0.001 u 0.001 u 
CADMIUM(DISSOL VED) MG/L 0.005 u 0.005 u 
CALCIUM(DISSOL VED) MG/L 140.000 23.000 

CHROMIUM(DISSOLVED) MG/L 0.006 u 0.006 u 
CO BAL T(DISSOL VED) MG/L 0.007 u 0.007 u 
COPPER(DISSOL VED) MG/L 0.007 u 0.007 u 

IRON(DISSOL VED) MG/L 0.006 u 0.024 B 

MAGNESIUM(DISSOL VED) MG/L 22.000 5.900 

MANGANESE(DISSOL VED) MG/L 0.001 u 0.022 

NICKEL(DISSOL VED) MG/L 0.013 u 0.013 u 
POT ASSIUM(DISSOL VED) MG/L 5.000 2.700 B 

SIL VER(DISSOL VED) MG/L 0.007 u 0.007 u 
SODIUM(DISSOL VED) MG/L 54.000 110.000 

V ANADIUM(DISSOLVED) MG/L 0.007 u 0.014 B 

ZINC(DISSOLVED) MG/L 0.003 u 0.003 u 
ANTIMONY MG/L 0.003 u 0.003 u 

ARSENIC MG/L 0.007 B 0.007 B 

LEAD MG/L 0.002 u 0.002 u 
SELENIUM MG/L 0.003 u 0.003 B 

' THALLIUM MG/L 0.006 B 0.005 u 
The decimal places shown do not reflect the precision reported by the laboratory. 

Ve vd~ e.d .H€0 
'S/n/CJ!o 



Validated Data Summary, Data Package: LK6649-LAS 

Sample# B0H8G2 B0H8F0 

Date 3/18/96 3/19/96 

Location 199-N-54 199-N-25 

Depth 

Type Water Water 

Comments Field Split Field Split 

Unfiltered Unfiltered 

Parameter Units Results Q Results Q 
ALUMINUM(TOTAL) MG/L 0.036 u 0.330 

BARIUM(TOT AL) MG/L 0.062 B 0.036 B 

BERYLLIUM(TOTAL) MG/L 0.001 u 0.001 u 
CADMIUM(TOTAL) MG/L 0.005 u 0.005 u 
CALCIUM(TOTAL) MG/L 130.000 22.000 

CHROMIUM(TOTAL) MG/L 0.013 0.006 u 
CO BAL T(TOT AL) MG/L 0.007 u 0.007 u 
COPPER(TOTAL) MG/L 0.007 u 0.007 u 

IRON(TOTAL) MG/L 0.057 B 0.200 

MAGNESIUM(TOTAL) MG/L 21 .000 5.600 

MANGANESE(TOT AL) MG/L 0.001 u 0.024 

NICKEL(TOTAL) MG/L 0.013 u 0.013 u 
POT ASSIUM(TOTAL) MG/L 5.500 2.800 B 

SILVER(TOTAL) MG/L 0.007 u 0.007 u 
SODIUM(TOT AL) MG/L 50.000 100.000 

VANADIUM(TOTAL) MG/L 0.007 u 0.012 B 

ZINC(TOTAL) MG/L 0.015 B 0.350 

ANTIMONY MG/L 0.003 u 0.003 u 
ARSENIC MG/L 0.003 u 0.006 B 

LEAD MG/L 0.002 u 0.002 u 
SELENIUM MG/L 0.003 u 0.005 B 
THALLIUM MG/L 0.005 u 0.005 u 

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

Ve~ ', ~ <td t-\-e-6 
5/17/°ilo 

··-.o 
--..J 
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D ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOH8G3 !Date Collected: 18-MAR-96 

jMatrix: Filt H20 Date Received: 20-MAR-96 

!Percent Solids: N/A 

--:111:~~~~1::1: - :1 ~~~~::: pfrndmi:. !l~~it~tlli ~i~~~::::1:i: 
... · .. · .. ·.··---.•:-:-:::: .. :::::::;;;:• 
t:/~~ll'li 

()( f!mtW,:]%'\ ::::::::::::;:::::;::::::::::::::::::: 

ALUMINUM, DISSOLVED mg/I 6010 < 0.036 0.036 0.20 u 05-APR-96 35542 L6649-24 

BARIUM, DISSOLVED mg/I 6010 0.066 0.0050 0.20 B 05-APR-96 35542 L6649-24 

BERYLLIUM, DISSOLVED mg/I 6010 < 0.0010 0.0010 0. 0050 u 05-APR-96 35542 L6649-24 

CADMIUM, DISSOLVED mg/I 6010 < 0.0050 0.0050 0.0050 u 05-APR-96 35542 L6649-24 

CALCIUM, DISSOLVED mg/I 6010 140 0.0090 5.0 05-APR-96 35542 L6649-24 

CHROMIUM, DISSOLVED mg/I 6010 < 0.0060 0.0060 0.010 u 1 05-APR-96 35542 L6649-24 

COBALT, DISSOLVED mg/I 6010 < 0.0070 0.0070 0.050 u 05-APR-96 35542 L6649-24 

COPPER, DISSOLVED mg/I 6010 < 0.0070 0.0070 0.025 u 05-APR-96 35542 L6649-24 

IRON, DISSOLVED mg/I 6010 < 0.0060 0.0060 0.10 u 05-APR-96 35542 L6649-24 

MAGNESIUM, DISSOLVED mg/I 6010 22. 0.066 5.0 05-APR-96 35542 L6649-24 

MANGANESE, DISSOLVED mg/I 6010 < 0.0010 0.0010 0.015 u 05-APR-96 35542 L6649-24 

NICKEL, DISSOLVED mg/I 6010 < 0.013 0.013 0.040 u 05-APR-96 35542 L6649-24 

POTASSIUM, DISSOLVED mg/I 6010 5.0 1.2 5.0 05-APR-96 35542 L6649-24 

SILVER, DISSOLVED mg/I 6010 < 0.0070 0.0070 0.010 u 05-APR-96 35542 L6649-24 

SODIUM, DISSOLVED mg/I 6010 54. 0.039 5.0 05-APR-96 35542 L6649-24 

VANADIUM, DISSOLVED mg/I 6010 < 0.0070 0.0070 0.050 u 05-APR-96 35542 L6649-24 

ZINC, DISSOLVED mg/I 6010 < 0.0030 0.0030 0.020 u 05-APR-96 35542 L6649-24 

Antimony mg/I 6010 < 0.0030 0.0030 0.060 u 24-APR-96 35543 L6649-24 

Arsenic mg/I 6010 0.0066 0.0030 0.010 B 24-APR-96 35543 L6649-24 

Lead mg/I 6010 < 0.0020 0.0020 0.0030 u 24-APR-96 35543 L6649-24 

Selenillll mg/I 6010 < 0.0030 0.0030 0.0050 u 24-APR-96 35543 L6649-24 

Thal I h.m mg/I 6010 0.0064 0.0050 0.010 B 24-APR-96 35543 L6649-24 

0 -'f 0 . __ , . 



jClient Sample ID: B0HBFl 

jMatrix: Filt H20 

!Percent Solids: N/A 

ALUMINUM, DISSOLVED mg/I 6010 

BARIUM, DISSOLVED mg/I 6010 

BERYLLIUM, DISSOLVED mg/I 6010 

CADMIUM, DISSOLVED mg/I 6010 

CALCIUM, DISSOLVED mg/I 6010 

CHROMIUM, DISSOLVED mg/I 6010 

COBALT, DISSOLVED mg/I 6010 

COPPER, DISSOLVED mg/I , 6010 

IRON, DISSOLVED mg/I 6010 

MAGNESIUM, DISSOLVED mg/I 6010 

MANGANESE, DISSOLVED mg/I 6010 

NICKEL, DISSOLVED mg/l 6010 

POTASSIUM, DISSOLVED mg/l 6010 

SILVER, DISSOLVED mg/l 6010 

SODIUM, DISSOLVED mg/I 6010 

VANADIUM, DISSOLVED mg/l 6010 

ZINC, DISSOLVED mg/l 6010 

Antimony mg/I 6010 

Arsenic mg/l 6010 

Lead mg/l 6010 

Seleniun mg/l 6010 

Thall iun mg/I 6010 

OANALYTICAL SERVICES 

Sample Results 

jDate Collected : 19-MAR- 96 

!Date Received: 22 -MAR-96 

< 0.036 0.036 0.20 u 05-APR-96 35542 

0.037 0.0050 0.20 B 05-APR-96 35542 

< 0.0010 0.0010 0.0050 u 05-APR-96 35542 

< 0.0050 0.0050 0.0050 u 05-APR-96 35542 

23. 0.0090 5.0 05-APR-96 35542 

< 0.0060 0.0060 0.010 u 05-APR-96 35542 

< 0.0070 0.0070 0.050 u 05-APR-96 35542 

< 0.0070 0.0070 0.025 u 05-APR-96 35542 

0.024 0.0060 0.10 B 05-APR-96 35542 

5.9 0.066 5.0 05-APR-96 35542 

0.022 0.0010 0.015 05-APR-96 35542 

< 0.013 0.013 0.040 u 05-APR-96 35542 

2.7 1.2 5.0 B 05-APR-96 35542 

< 0.0070 0.0070 0.010 u 05-APR-96 35542 

110 0.039 5.0 05-APR-96 35542 

0.014 0.0070 0.050 B 05-APR-96 35542 

< 0.0030 0.0030 0.020 u 05-APR-96 35542 

< 0.0030 0.0030 0.060 u 24-APR-96 35543 

0.0067 0.0030 0.010 B 24-APR-96 35543 

< 0.0020 0.0020 0.0030 u 24-APR-96 35543 

0.0032 0.0030 0.0050 B 24-APR-96 35543 

< 0.0050 0.0050 0.010 u 24-APR-96 35543 

Oi.1 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661-23 

L6661·23 

L6661·23 

L6661-23 



Sample Results 

!Client Sample ID : BOH8G2 !Date Collected: 18-MAR-96 

!Matrix: Water !Date Received: 20-MAR-96 

!Percent Solids: N/A 

ALUMINUM, TOTAL mg/l 6010 < 0.036 0.036 0.20 U 1 05-APR-96 35540 L6649-2 

BAR !UM, TOT AL mg/l 6010 0.062 

BERYLLIUM, TOTAL mg/l 6010 < 0.0010 

CADMIUM, TOTAL mg/l 6010 < 0.005D 

CALCIUM, TOTAL mg/l 6010 130 

CHROMIUM, TOTAL mg/l 6010 0.013 

COBALT, TOTAL mg/l 6010 < 0.0070 

COPPER, TOTAL mg/l 6010 < 0.0070 

IRON, TOTAL mg/l 6010 0.057 

MAGNESIUM, TOTAL mg/l 6010 21. 

MANGANESE, TOTAL mg/l 6010 < 0.0010 

NICKEL, TOTAL mg/l 6010 < 0.013 

POTASSIUM, TOTAL mg/l 6010 5.5 

SILVER, TOTAL mg/l 6010 < 0.0070 

SODIUM, TOTAL mg/l 6010 50. 

VANADIUM, TOTAL mg/l 6010 < 0.0070 

ZINC, TOTAL mg/l 6010 0.015 

Antimony mg/l 6010 < 0.0030 

Arsenic mg/l 6010 < 0.0030 

Lead mg/l 6010 < 0.0020 

Seleniun mg/l 6010 < 0.0030 

Thalliun mg/l 6010 < 0.0050 

0.0050 0.20 B 

0.0010 0.0050 u 

0.0050 0.0050 u 

0.0090 5.0 

0.0060 0.010 

0.0070 0.050 u 

0.0070 0.025 u 

0.0060 0.10 B 

0.066 5.0 

0.0010 0.015 u 

0.013 0.040 u 

1.2 5.0 

0.0070 0.010 u 

0.039 5.0 

0.0070 0.050 u 

0.0030 0.020 B 

0.0030 0.060 u 

0.0030 0.010 u 

0.0020 0.0030 u 

0.0030 0.0050 u 

0.0050 0.010 u 

05-APR-96 35540 

05-APR-96 35540 

05-APR-96 35540 

05-APR-96 35540 

05-APR-96 35540 

05-APR-96 35540 

05-APR-96 35540 

05-APR-96 35540 

05-APR-96 35540 

05-APR-96 35540 

05-APR-96 35540 

05-APR-96 35540 

05-APR-96 35540 

05-APR-96 35540 

05-APR-96 35540 

05-APR-96 35540 

24-APR-96 35541 

24-APR-96 35541 

24-APR-96 35541 

24-APR-96 35541 

24-APR-96 35541 

01.2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

L6649-2 

ttf11 Gft0/q~ 
0114 · 



!Client Sample ID : BOH8FO 

!Matrix: Water 

!Percent Solids: N/A 

- lll!I!i~~~~~i!!li I (}? 
:-:-: ::::::::::: 

ALUMINUM , TOTAL mg/l 6010 

BARIUM, TOTAL mg/l 6010 

BERYLLIUM, TOTAL mg/l 6010 

CADMIUM, TOTAL mg/l 6010 

CALCIUM, TOTAL mg/l 6010 

CHROMIUM, TOTAL mg/l 6010 

COBALT, TOTAL mg/l 6010 

COPPER, TOTAL mg/l 6010 

IRON, TOTAL mg/l 6010 

MAGNESIUM, TOTAL mg/l 6010 

MANGANESE, TOTAL mg/l 6010 

NICKEL, TOTAL mg/l 6010 

POTASSIUM, TOTAL mg/l 6010 

SILVER, TOTAL mg/l 6010 

SODIUM, TOTAL mg/t 6010 

VANADIUM, TOTAL mg/l 6010 

ZINC, TOTAL mg/l 6010 

Antimony mg/l 6010 

Arsenic mg/l 6010 

Lead mg/l 6010 

Selenium mg/l 6010 

Thallium mg/l 6010 

ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 19-MAR-96 

!Date Received: 22-MAR-96 

l1i~~~~i~l~ill jj: li:llil!lil:l~i!!l!!ill!:li ::i:1:1111
1
:1~1 11111r1 

iii.if;} •DUWd:&l 
1i

111~~iilli 
:•.•,•:-.-:-:-:, .. -. 

\}[ti :{][ ~:j~~~ :::i& tfBM? : l{}f ttl{(\({ :::::-:-:-:-:-:-:-:-:-:-:-:::::::::::: !!'Pl!Il~i 
0.33 0.036 0.20 

0.036 0.0050 0.20 

< 0.0010 0.0010 0.0050 

< 0.0050 0.0050 0.0050 

22. 0.0090 5.0 

< 0.0060 0.0060 0.010 

< 0.0070 0.0070 0.050 

< 0.0070 0.0070 0.025 

0.20 0.0060 0.10 

5.6 0.066 5.0 

0.024 0.0010 0.015 

< 0.013 0.013 0.040 

2.8 1.2 5.0 

< 0.0070 0.0070 0.010 

100 0.039 5.0 

0.012 0.0070 0.050 

0.35 0.0030 0.020 

< 0.0030 0.0030 0.060 

0.0055 0.0030 0.010 

< 0.0020 0.0020 0.0030 

0.0045 0.0030 0.0050 

< 0.0050 0.0050 0.010 

1 05-APR-96 

B 05-APR-96 

u 05-APR-96 

u 05-APR-96 

05-APR-96 

u 05-APR-96 

u 05-APR-96 

u 05 -APR-96 

05-APR-96 

05-APR-96 

05-APR-96 

u 05-APR-96 

B 05-APR-96 

u 05-APR-96 

05-APR-96 

B 05-APR-96 

05-APR-96 

u 24-APR-96 

B 24-APR-96 

u 24-APR-96 

B 24-APR-96 

u 24-APR-96 

.013 

35540 

35540 

35540 

35540 

35540 

35540 

35540 

35540 

35540 

35540 

35540 

35540 

35540 

35540 

35540 

35540 

35540 

35541 

35541 

35541 

35541 

35541 

L6661-2 

L6661-2 

L6661-2 

L6661-2 

L6661-2 

L6661-2 

L6661-2 

L6661-2 

L6661-2 

L6661-2 

L6661 -2 

L6661·2 

L6661-2 

L6661-2 

L6661-2 

L6661 ·2 

L6661-2 

L6661-2 

L6661-2 

L6661-2 

L6661-2 

L6661-2 

Ht{, 5fi<P/CJ~ 
0115 
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ATTACHMENT 4 

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION 
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Lockheed Analytical Services Log-in No.: L6649/L6661 
Quotation No.: 0400000-B 

SAF: B96-089 
Document File No. : 0320596/0322596 

WHC Document File No.: 339 
SDG No.: LK6649 

Page No.: 3 

CASE NARRATIVE 
INORGANIC 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 

All samples were received on March 20, and 22, 1996. The samples were logged in 
as L6649 and L6661 and were prepared and analyzed in batches 320 btT for total 
metals and 320 btD for dissolved metals. 

Holding Time Requirements 

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

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. 

Shell·ee McGrath 
Prepared By 

April 26, 1996 
Date 

Oi.5 



Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST((,(, (ti , Page __ , _of _2_ 

Data Turnaround 

Collector ~ Jh,. Company Contact Telephone 
0 Priority 

Ar · ,. ~-<~ --' Jr-:-..AI A .... - J. V. Borghese (509) 373-4790 • Normal 

Project Designation . 
Sampling Location SAF No. 

100-NR-2 Groundwater Sampling• Round 9 100 N B96-089 
lea Chest No. Field Logbook No. Method of Shipment 

~R-c.;o ~~ / ,).,P.f) Federal Express 
Shipped To Ottsite Property No. Bill of Lading/Air Bill No. 
Lockheed wqt;-O-Ofi/0-33 ;;J 'iO C/~5 3 6 /3 
Possible Sample Hazards/Remarks 

Preservation '...s:J 
HN03 Cool 4°C H2S04 HCI Cool 4°C HN03 Cool 4°C None -..... , 

"" 
Type of Container· 

PIG PIG G G p PIG G PIG ~ 
No. of Container(sl -1 1 4 4 1 9 1 1 -::_,;; . . 

Special Handling and/or Storage 
Volume "?~~~ ~- :c:=, 

Maintain samples between 2°C and 6°C. 500mL 500mL lL lL ~ 1L 500mL 20mL co 
ICP • 1 Oil and TPH Conduc· . ·2 Tritium • Activity a, 
Metals· Grease• (Total) • tivity • H3 Scan 

SAMPLE ANALYSIS 6010A 413.1 418.1 9050 
(TALI 
IUnlilteredl 

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

· , ,• :, .:• ·'.,:·_:),.:_, ., : .. ·:.: •· 

BOHSFO w ~ I C': . / '"7 ·· !';"(5 I ;J>... YS ? > ~ ~ .... 
~ ~ _J..:, ~ 

\ 

' 

I SPECIAL INSTRUCTIONS M1trix• 
CHAIN OF POSSESSION Sign/Print Names • 1 IC Anions - 300.0 • Cl, F, N02, N03, P04, S04 (Unfiltered) s • Soil 

Relinquished Byt~ Date/Time #(CIQ a;:,#~~ Date/Time Ofa/ SE • Sediment 
SO• Solid 

, ~/<.;,-~ fr."''\ Y':!<15·(.' ·· - $c4.Af,..,.., "3-2¢-P6 ·2 Gross Alpha, Gross Bate, Sr-89/90, Gamma Spec SL • Sludge 
w - w.,., 

cH ~~~ ~ ~ Date/Time ~(1/ Received By Date/Time Sample analysis for N02, N03, and P04 by EPA 300.0 is being requested for 0 • Oil 

l i A • Air '5v~; - 3 -2/,F-J( information only. The ERC Contractor acknowledges that the 48-hour holding OS• Drum5olid9 

il 
[.Relinquished By Date/Time Received By Date/Time time will not be met. 

DL • Drum Liquids 

;:> T - Tiuue 
WI• Wii,. 

~ Relinquished By Date/Time Received By Date/Time L • Liquid 
V • Vegolltion 

( ~- X • Other 

I.., LABORATORY Re,z;ved By ( ·.\ Title Data/Time 

c~ SECTION J>, (} r .. k_ l,..? \ c:;, ~ Le> (/ . .--,,,!),',,.,,.._ ?i-:> -:J.-,t /9 : ,'c_•;J .. ,._., 
,I' FINAL SAMPLE Disposal Method ( Disposed By Da(e/Time 

~lC DISPOSITION 
, 



Paga_2_ of _2_ 
Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANAL VSIS REQUEST 

Data Turnaround 
D Priority 

Collector .t}. {J_..,, ..,, J/.n · 
Company Contact Telephone • Normal I . ~ .. ,., /~-d,l/1c .. J . V. Borghese (509) 373-4790 

Project Designation , 
Sampling Location SAF No. 

100-NR-2 Groundwater Sampling· Round 9 100 N 896-089 
Ice Chest No. 

6 
Field Logbook No. Method of Shipment 

-~·7'0 $-C:.. , / 7.rf;? Federal Express 
Shipped To Offsite Property No. Bill of Lading/Air Bill No. 
Lockheed wqra-o-orc/-10- -:,, aqOL/(,530/ --S 
Possible Sample Hazards/Remarks 

Preservation '--0 
HN03 Cool 4°C -...J ---. 

Type of Container LN PIG PIG er, -No. of Container(s) 
1 1 -~· 

Special Handling and/or Storage 
Volume c:, 

Maintain samples between 2°c and 6°C. 500mL SOOmL ex:, 
ICP -•3 Cf',. 
Metals • 

SAMPLE ANALYSIS 6010A 
(TALI 
(fill.,edl 

Sample No. Matrix" Date Sampled Time Sampled :._, __ ... -::: ··/ ·-.- : 
: .. 

; :·_: \'\ 

BOH8F1 w .sf/ ?/), ... 6 Id-Si S- ~ ~ 
,\ 

~ 

--<;" SPECIAL INSTRUCTIONS M1uix• 

C!iAIN OF POSSESSION Sign/Print Names •3 IC Anion_s · 300.0 • Cl, F, N02, N03, P04, 504 (Filtered) S • Soil ~ ~ 

SE • Sediment 
~ Relinquished B~ I.Jd,,, Date/Time V'(,(/V Ir~~ t;,rv" Date/Time OJCJO Refer to Activity Scan on page 1 of 2. so - Solid 

, t> .4-G. · ~~:z.... ~; {..14 '?.kJ<;, ,~J.,f/.,,._; 3-2:>-ft SL • Sludge 
W • Weter r: p R- -~ Gdl,,, Date/Time o.m I Received By Date/Time 

Sample analysis for N02, N03, and P04 by EPA 300.0 is being requested for 
0 • 0 ~ 

) g;,fz /1./4/1.. 6_, -~-2/-9~ A • Alr 
information only. The ERC Contractor acknowledges that the 48-hour holding OS • Orum Sol.to 

. ;:, 
~elinquished By Date/Time Received By Date/Time time will not be met. OL • Orum Liquido 

~ 
T • Ti• IUI 
WI• W ipe 

Received By Date/Time l • Liquid ~ Relinquished By Date/Time V • Vegetation 
q}. X • Other 

C.1 LABORATORY RecJ_Jed Bv( ' , Title Date/Time 

~l,.J SECTION 1Y-· r {,) C. . l )/# ,. I) <;r ~ .. ,/(J ft, <. 7.,. i.l '_ J -~ ~ -z /r,: . .,. .. , ~ 
l,,i, FINAL SAMPLE Disposal Method 

, 
Disposed By Date/Time 

...... ~ DISPOSITION .r- j 



·o 

Bechtel Hanford, Inc. 

Project Designation 
100-NR-2 Groundwater Sampling· Round 9 

Ice Chest No. 

Shipped To 
Lockheed 

Possible Sample Hazards/Remarks 

Special Handling and/or Storage 
Maintain samples between 2°c and 6°C. 

SAMPLE ANALYSIS 

Semple No. Matrix" 

' 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST Ll,lol 

Date Sampled 

Company Contact 
J . V. Borghese 

Sampling Location 
100 N 

Field Logbook No. 

~ {._ · 1 d-,,~k 
Offsite Property .f~o. 

vvct&-0-06lfO· ?io-
Preservation 

Type of Container 

No. of Container(sl 

Volume 

Time Sampled 

HN03 Cool 4°C H2S04 

PIG 

500mL 
ICP 
Metals · 
6010A 
(TALI 
(Unfilte,edl 

PIG 

500mL 

• 1 

G 

4 

1L 
Oil and 
Grease • 
413.1 

HCI 

G 

4 

lL 

TPH 
(Total) · 

418 .1 

Telephone 
(509) 373-4790 

SAF No. 
896-089 

Method of Shipment 
Federal Express 
Bill of Lading/Air Bill No. 

~ '10 '{C:£3403 
Cool 4°C HN03 

p PIG 

1 9 

~ -, ~~·IH 
~L 1L 

Conduc-, "2 
tivity • 

9050 

...... 
·:• -: .:. • 

Page __ l_of_2 _ _ 

Data Turnaround 

Cool 4°C 

G 

1 

500mL 

Tritium• 
H3 

0 Priority 

• Normal 

I 

None 

I 
PIG 

1 

20mL 

Activity 
Scan 

._ .. : : 

''° --i 
-

CJ,,! 
u, -~ . 
c::> cg 
-.J 

•,•. ·: .• •,•' 

ta:li BOH8G2 w \ l'-#5' \.c 
00 

~j 
:::s... 1--------4-----...J.--------~------+---~--• ----+----,1----+----t-----1-- --+----t---
~ ~* SPECIAL INSTRUCTIONS 
~ . '_c_1.-t_,A __ 1N_o_F_Po_s_s_Es_s_1_o_N_._....,,,.......-=,,.....-..,..,.,.,.,,...,-r,=-S-:i~g-~n/-:P-:ri::-n""t ~~,,,.am_e_s~:-,i---:---,:::---'7'!r".lrJ7""'1" • 1 IC Anions . 300.0 - Cl, F, N02, N03, P04, S04 (Unfiltered) s • soil 

.. SE • Sedirnenc 
Relinquished By~ Date/Time f'{</.) R~p ~L:u' G,_~/ Date/Time / TY<> so. Solid 

A-<:.•f,'?.-c... I"~-;,_~ ~,~.-..< ~~ ~f.L-r,-_,, .J-r(~/ "2 Gross Alpha, Gross Beta, Sr-89/90, Gamma Spec :, : = 
hR~V'e~·y ~~- ,,.~~i ·it-~~~~""tii'"""'-iD~a~te~/T~im~e;-;;::,w:~,-;i'"/7PiR~e~c~e~iv~e~d,B~y~~~:W:lu..L=::.CDiiia:i;te~/T~i~m~e;'---7 . o • Oil 
~ •~./~ ~ -,vv- Sample analysis for N02, N03, and P04 by EPA 300.0 is being requested for A • Air 

~~-~~~~.J~~.,,~·6.t!/-M,'H!:,::::...__;,-2~--/.~~!:..·~~'t(L._..:..+,.......-,---,.-=--------.,,....---,,::,-------1 information only. The ERC Contractor acknowledges that the 48-hour holding os • o,..., Solid• 
'- DL • Dn.m Liquida 

(
~. 'helinquished By Date/Time Received By Date/Time time will not be met, T • Tiu .. 

WI• w...-
. L • Liquid 

( 1._ Relinquished By Date/Time Receivt1d By Date/Time v • veo,totion 
• j X •Olhof ,:..,1-------.------------'-----~~--------..L------r--i-------------;-.::-:;T!::~----..... -----() LABORATORY Received By Title ' I Dete/Time 

( • SECTION A , AU\ .... "00. -- .- _ C . I, 1-L0 ,'1' /,, ... '('-t.) ✓ /r"-{V'~- \. . l,, .11\.t_ ......... ,~.·""'- 4 L/ 

Matrix• 

• ~ FINAL SAMPLE - Disposal Method Disposed By Date/Time 1 

DISPOSITION l)L~ ___ _L _________________________________________________ _ 



1 

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Page _2_ of -L 

Data Turnaround 

0 Priority 

I Collector [! 
/ u1 · ,ly\-fh I l,,01-.. 

Company Contact Telephone • Normal .1 .. . ,C:L.. J. V. Borghese (5091 373-4790 
' Project Designation Sampling Location SAF No. 

100-NR-2 Groundwater Sampling - Round 9 100N B96-089 
Ice Chest No. Field Logbook No. Method of Shipment 

smL~9'qt.J ~(._ - /d,~ Federal Express 
Shipped To Offsite Property No. Bill of Lading/Air Bill No. I 

Lockheed W<=10- 0 -Q~l/0-Jd-- . cic;o Lf6'53 4 D 3 ' 
Possible Sample Hazards/Remarks 

Preservation '-,,0 
HN03 Cool 4°C -...J 

' --Type of Container 
PIG PIG ~ 

No. of Container(sl -1 1 -
Special Handling and/or Storage 

Volume t.....J 
Maintain samples between 2°C and 6°C. SOOmL SOOmL co 

ICP -.... 
•3 co 

Metals -

SAMPLE. ANALYSIS 6010A 
(TALI 
tfilt.,edl 

Sample No. Matrix• Date Sampled Time Sampled •.• 
... 'i.::C:,c :::<,.:;: ;. :. ? . ..::. ::··· .. ·:· .. •,· . · .. · 

BOH8G3 w 3 ·1_¥'7 6 I J'1S- y y 
·o 
ly\ 

'.D. 

~ 
G'-

~ SPECIAL INSTRUCTIONS M•trix• 

~ 
CHAIN OF POSSESSION Sign/Print Names • 3 IC Anions - 300.0 - Cl, F, N02, N03, P04, S04 (Filtered) s • Soil 

SE • Sedimenc 
C Relinquished By~ Date/Time r</((f ~& &,e--- Date/Time/~-

Refer to Activity Scan on page 1 of 2. SO• Solid 
ct;: 14.C·ltt~ I' 1'1B, st /(/J./.h.., r'J7~~ Sl • 51...ig. 

W • Water ~!'~. c,::,,- Date/Time Otfe<J 'Keceived By Date/Time 
Sample analysis for N02, N03, and P04 by EPA 300.0 is being requested for 0 • Oil 

<.'"' 1~#_,/ "3-1~~ / A • /IJt 
information only. The ERC Contractor acknowledges that the 48-hour holding OS • D1um Solida 

( :, 'Relinquished By Data/Time Received By Date/Time time will not be met. DL • Drum Liquide 
T • Tiaaue 

--· 
WI• Wope 

(.,_ Date/Time Received By Date/Time L • Liquid Relinquished By 
I. V • Vege11tion 

I:., X • Other 

\ LABORATORY Received By Title I Dato/Time 
.. 

SECTION . tNfl'-, _'QO - CS..-J(.(. ( -~hA . ..- J-lh-14,/ o¥1{,J-:..,, ,_ 
~ FINAL SAMPLE Disposal Method Disposed By Date/Time " 

Ii) DISPOSITION 
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ATTACHMENT 5 

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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION A B ® D E 
LEVEL: 

PROJECT= too ~e z.. QrµzD (2nd_ 9 DATA PACKAGE: u.wl9Lf a, - LA-S 
VALIDATOR: H' ('"i(ZEC~ LAB: LbtK.OCED DATE: @IS C? (_p 

CASE: SDG: 

ANALYSES PERFORMED 
• CLP/ICP D CLP/GFAA • CLP/Hg • CLP/Cyanide • • 
~ SW-846/ICP 0 SW-846/GFAA • SW-846/Hg • SW-848 • • 

Cyanide 

SAMPLES/MATRIX rol-\<2t,3 ~~i~ \ Bo\\9C::i -z.. &)~~fO I lAJA-r75(l. 

' 

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

..... w No 
.G?)No 

N/A 

N/A 
Comments: ----------------"'----------

2. HOLDING TIMES 
Are sample holding times acceptable? •••••••••••.. @ No N/A 
Comments: -------------------------

021 
A-19 



en '351 '. 08g I ~, l ~ b. .1 

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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations performed on all instruments? •• •• Yes 
Are initial calibrations acceptable? • • • • • • • • . • Yes 
Are ICP interference checks acceptable? ••••• · ••••••• Yes 
Were ICV and CCV checks performed on all instruments? ••••• Yes 
Are ICV and CCV checks acceptable? • • • • • • • • • • • • Yes 

No <1iK) 

No~ No A 
No NA 
NoC!/£) 

Comments: __________________________ _ 

4. BLANKS 

Were ICB and CCB checks performed for all applicable analyses? Yes No@ 
Are ICB and CCB results acceptable? •••• 
Were preparation blanks analyzed? •••• 
Are preparation blank results acceptable? •••••• 
Were field/trip blanks analyzed? •••• 
Are field/trip blank results acceptable? 
Comments: 

• Yes No Ciji;> 
(iii) No N/A 
.{J;;) No N/A ~ 
. Yes ~- s/ll.,/0,~ 
. Yes NotFJ!5 

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

5. ACCURACY 

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

. . . . . . • Yes 

No N/A 
No N/A 

:: ~ 
---------------------------

A-20 OZ2 
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WHC-SD-EN-SPP-OO2. Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? •••••••••• 
Are laboratory duplicate samples RPD values acceptable? • 

•• ~ No 
• • ~No 

Were ICP serial dilution samples analyzed? • • • Yes No 
• • • • • Yes No Are ICP serial dilution %D values acceptable? •••• 

Are field duplicate RPD values acceptable? ••••• 
Are field split RPO values acceptable? ••••••••• 

Were duplicate injections performed as required? 
Are duplicate injection %RSD values acceptable? • 
Were analytical spikes performed as required? • 
Are analytical spike recoveries acceptable? •• 
Was MSA performed as required? .••• 
Are MSA results acceptable? ••.• 
Comments: 

• • Yes 
Yes 

•• Yes 
• • • • Yes 

• • Yes 
• Yes 
• Yes 
• Yes 

N/A 

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

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are all results supported in the raw data? 
Are results calculated properly? ••.••• 
Do results meet the CRDLs? •..•••••• 
Comments: 

.... .(!!;) No N/A 

.. : ... :~~ :: ~ 
• ••••• ~ No N/A 

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

023 
A-21 



OJ 
I 
~ 

soG: t J(..Jo{oq q - LAS 
COMMENTS: 

FIELD SAMPLE AN/\LYSIS 
ID TYPE 

~Oi-tiG3 ,~r ~¾b 
J, 'S.~ f's,?\:>, ~1 

'11,,.' 

lWH~f \ l tf \.,lt_.\-tx.\s 

J -3\..) {½ I ~P) ':)(, 
'"i"h 

£0H~C1Z. 
. 
lU' W}c.\~ 

l Sb> I'.\"':>, Pb,~> 
I~ 

G0~~FO l~f µ~Jals 
J, l~J I¼) fb, se.> 

.. 

IIOLD IrlG TIME SUMM/\llY 

V /\l I DJ\ TOR: ~IOI C:ilfbERSC)J 

0/\TE D/\TE DATE 
S/\MPLED PREPARED ANALYZED 

3/l~(qlP ·- 4/5/9,l(J 
i - ~/ii-t/0,v 

3),~)Cvlo - Lf/sJq'-1; 
i L-/ /t-Y./&J<.t, 

o/LC?j9L£> c:;; - '-1/5 /C,li' 

1 - 4/2i-tf1v 
3/\°I/C,~ - '--l / t5J Cj l.o . 

i -- t-l/ZL{ /9lo 

OJ\ TE: s'1?-,t1 ltJ . - P/\GE. Lor-_L 

-
PREP. ANALYSIS 
HOLDING . HOLDING 
TIME, DAYS TIME, DAYS QU/\LIFIEn 
~ ~~ n OA..R. 
- 37 {\0{\0 - l1 (""\('1(\JL -
- ~(o -n~ 
- \~ v\OYUL - -:<,7 V10v\.L 

- l7 V\C>N.. 

- 30 .V\DN.-
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MEMORANDUM 

TO: 100 NR 2 Groundwater Sampling Round 9 Project QA Record 

FR: Heidi Gregerson, Golder Associates Inc. ~r-J 

May 16, 1996 

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
LK6649-LAS (943-1610.127 6649RAD.NR2) 

INTRODUCTION 

This memo presents the results of data validation for the analysis specified below on data 
package LK6649-LAS prepared by Lockheed Analytical Services. Sample information is 
provided in the following table. 

SAMPLE ID 

B0H8G2 
B0H8F0 

COMMENTS 

FIELD SPLIT 
FIELD SPLIT 

ANALYSIS 

RADIOCHEMISTRY 

SEEATTACHMENT4 

MEDIA 

WATER 
WATER 

Data validation was conducted to level C in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WI-l.C 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 

DA TA 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. 

Detection Limits. Detection limit goals were met for all sample results with the exception 
of gross alpha, radium 226, ruthenium 106, uranium 235, europium 152, europium 154, and 
actinium 228 for sample B0H8G2, and radium 226, ruthenium 106, and uranium 235 for 
sample B0H8FO. Qualification of data is not required according to data validation 
procedures. 

001. 



9713516.0895 
I 

Data Package ID: LK6649-LAS Analysis: RADIOCHEMISTRY 

Completeness. The data package was complete for all requested analyses. A total of two 
samples were validated in this data package with a total of 34 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 as unusable. 

MINOR DEFICIENCIES 

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

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. 

.oc2 

2 
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GLOSSARY OF DATA REPORTING QUALIFIERS 
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GLOSSARY OF RADIOCHEMISTRY 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 laboratory 
result corrected for sample aliquot size, dilution factors and percent solids (in the case of 
solid matrices) by the laboratory. The associated data should be considered usable for 
decision making 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 quantitation limit. 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. 

I 
t 

UR- Indicates the c_onstituent 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. 

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

004 
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SUMMARY OF DATA QUALIFICATIONS 
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9713516-0899 

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

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: LK6649-LAS 

COMMENTS: RADIOCHEMISTRY 

COMPOUND/ANAL YTE 

NO SAMPLES QUALIFIED 

REVIEWER: 
H. Gregerson 

QUALIFIER 

DATE: 
5-16-96 

SAMPLES 
AFFECTED 

PAGEJ_OF_.l 

REASON 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 



Validated Data Summary, Data Package: LK6649-LAS 
Sample# B0H8G2 B0H8F0 

Date 3/18/96 3/19/96 

Location 199-N-54 199-N-25 

Depth 

Type Water Water 

Comments Field Split Field Split 

Parameter Units Results Q Results Q 
ACTINIUM-228 pCi/L 10.000 u 1.600 u 

COBALT-58 pCi/L -0.400 u -0.600 u 
COBALT-60 pCi/L -0.200 u -0.300 u 

CESIUM-137 pCi/L 0.400 u 0.900 u 
EUROPIUM-152 pCi/L -9.200 u -0.900 u 
EUROPIUM-154 pCi/L -6.500 u -0.300 u 
EUROPIUM-155 pCi/L -2.000 u 2.000 u 

IRON-59 pCi/L -0.500 u -0.200 u 
LEAD-21 2 pCi/L -3.000 u 4.400 u 
LEAD-214 pCi/L 42.000 16.400 

RADIUM-226 pCi/L -30.000 u -34.000 u 
RUTHENIUM-106 pCi/L -38.000 u -25.000 u 

URANIUM-235 pCi/L 22.000 u -11 .000 u 
GROSS ALPHA pCi/L 2.500 u 1.400 u 

GROSS BETA pCi/L 764.000 3.800 

STRONTIUM-89,90 pCi/L 233.000 0.220 u 
TRITIUM pCi/L 5820.000 400.000 

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

v~~~e__d ~ 
6/r1j0&; 

-
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LOCKHEED ANALYT ICAL SERVICES 

RAD DATA REPOR T ( ra01) 

Bechtel Hanford, Inc. * Richl and, WA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOH8G2 LAL Sample ID: L6649-13 

Date Rece ived: 20-MAR - 96 

Login Numbe r : L6649 

Date Collected: 18·MAR-96 

Mat rix : Water 

SDG: LK6649/LK6661 

· '._cons:tifue:n.t /(:.::;:,,: :=::/:':,ii'.iak'fi~c;:I::=> B~#!V@='F ?:::/!(:-:-·-·-· \?\':t/C':Ac.-~ i\ti'frf:.:\~r¢¢r.://\ ::.HM:\:/=<=>:· O~tc1~af \ .Uni t s 

Ac -228(Ra -228) 25 -MAR -96 GAMMA SPEC LAL -0063 35166 
Co-58 25 -MAR -96 GAMMA SPEC LAL -0063 -35166 
Co-60 25 -MAR -96 GAMMA SPEC LAL -0063 -35166 
Cs-137 25 -MAR-96 GAMMA SPEC LAL -0063 -35166 
Eu-152 25-MAR -96 GAMMA SPEC LAL-0063 -35166 -Eu- 154 25-MAR-96 GAMMA SPEC LAL -0063 35166 
Eu- 155 25 -MAR -96 GAMMA SPEC LAL -0063-35166 
Fe-59 25 -MAR -96 GAMMA SPEC LAL -0063-35 166 
Pb-212 25 -MAR -96 GAMMA SPEC LAL -0063~35166 
Pb-21 4(Ra -226) 25-MAR -96 GAMMA SPEC LAL -0063-35166 
Ra-226( GAMMA) 25 -MAR-96 GAMMA SPEC LAL -0063-35166 
Ru- 106 25 -MAR-96 GAMMA SPEC LAL-0063-35166 
U-235(GAMMA) 25-MAR-96 GAMMA SPEC LAL -0063-35166 
Gross Alpha 09 -APR -96 GR ALP/BETA LAL-0060 -35168 
Gross Bet a 09 -APR-96 GR ALP/BETA LAL -0060 35168 
Sr-89 , 90 03 -APR-96 SR-89/90 LAL -0065 35403 -

Page 1 

10 25. 
-0.4 6.8 
-0 . 2 3.9 
0.4 5.4 
-9.2 7.7 
-6.5 6.7 
-2. 15 . 
-0 . 5 8.6 
-3. 11. 
42. 15. 
-30 130 
-38. 31. 
22. 31. 
2.5 2.9 
764. 42. 
233. 12. 

009 

39. 
8.9 
9.5 
9.2 
39.,. 
40. 
19 . 
19. 
15. 
18. 
190 
99 -:, 
42 , 
4. 7 • 
4.4·· 
0.93 

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

C pC i /L 
C pC i/L 

pC i/L 

H(l& s/tl.P (i to 
o 16 r 

& 
lA 
I). 
l,\ 
V. 
\A 
LA 
\A 
LA 
lA 

u 
u 
I.A 
u 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Project (Project BECHTEL -HANFORD) 

Client Sample ID: BOH8G2 

Date Collected: 18-MAR-96 

Matrix: 

SOG: 

Water 

LK6649/LK6661 

09-APR-96 TRITIUM(H3) LAL-0066_35178 

Page 2 

5820 

LAL Sample ID: L6649·22 

Date Received: 20-MAR-96 

Login Number: L6649 

520 240 

010 

pCi/L 

·Wl&c;;/iu/0,0 

0162 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPOR T ( ra01) 

Bechtel Hanford , Inc.* Ri chland, WA 

Bechtel Hanford Project (Project BECHTEL·HANF0RD) 

Client Sample ID: B0H8F0 

Date Co llected : 19·MAR - 96 

Mat ri x: \,,later 

SDG: LK6649/LK6661 

Ac- 228(Ra- 228 ) 25 · MAR · 96 
Co-58 25-MAR-96 
Co -60 25·MAR · 96 
Cs · 137 25·MAR·96 
Eu-1 52 25 · MAR · 96 
Eu · 154 25 -MAR-96 
Eu · 155 25 · MAR·96 
Fe· 59 25 · MAR·96 
Pb-212 25·MAR-96 
Pb· 214(Ra ·226) 25 · MAR -96 
Ra·226(GAMMA) 25 · MAR -96 
Ru-106 25 -MAR·96 
U- 235(GAMMA) 25 · MAR · 96 
Gr oss Alpha 09-APR -96 
Gr oss Bet a 09-APR·96 
Sr- 89,90 03· APR · 96 

GAMMA SPEC LAL-0063 35166 
GAMMA SPEC LAL -0063-35166 
GAMMA SPEC LAL -0063-35166 
GAMMA SPEC LAL-0063-35166 
GAMMA SPEC LAL -0063-35 166 
GAMMA SPEC LAL-0063-35166 
GAMMA SPEC LAL -0063-35166 
GAMMA SPEC LAL-0063-35166 
GAMMA SPEC LAL-0063-35166 
GAMMA SPEC LAL-0063- 35166 
GAMMA SPEC LAL-0063-35166 
GAMMA SPEC LAL -0063-35166 
GAMMA SPEC LAL -0063-35166 
GR ALP/BETA LAL-006O 35168 
GR ALP/BETA LAL-0060-35168 
SR-89/90 LAL -0065_35403 

Page 3 

1.6 
-0 .6 
·0.3 
0.9 
-0.9 
-0.3 
2. 
· 0.2 
4.4 
16.4 
-34. 
· 25 . 
-11. 
1.4 
3 .8 
0.22 

LAL Sample ID: L6661-13 

Date Rec eived: 22·MAR·96 

Login Number : L6661 

9 .9 18 : 
1.0 3. 3 
1.8 4.4 
2.8 3.6 
5.5 15. 
3.8 15 . 
11 . 15 . 
2. 2 7.0 
6. 1 8.9 
6.8 8.7 
68. 110 
12. 39. 
15. 27 . 
1.8 3.0 
1. 7 2.6 
0. 59 1.0 

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

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

~ ,G/ILo/C:Ho 
· 016.3 

'U 

"' I.A 
iA 
u 
V. 

"' \>. 
u 
u 
l,\ 
I.A 
L\ 

\A 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, ~A 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BOHSFO 

Date Collected: 19-MAR-96 

Matrix: 

SDG: 

~ater 

LK6649/LK6661 

09-APR-96 TRITIUHCH3) LAL·0066_35178 

Page 4 

400 

LAL Sample ID: L6661-22 

Date Received: 22-MAR-96 

Login Nunber: L6661 

220 240 

01.2 

pC i /L 

µ,il&0/u~110 

"91 C 4 ... 
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LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION 
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Lockheed Analytical Services Log-in No. : L6649/L6661 
Quotation No.: O400000-B 

SAF: 896-089 
Document File No. : 0320596/0322596 

WHC Document File No.: 339 
SDG No.: LK6649 

Page No.: 5 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

The routine calibration and quality control (QC) 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, and duplicate samples. 

NOTE: Chemical recoveries and minimum detectable activities (MDAs) can be found 
on the preparation sheets and calculation sheets of the attached raw data for 
each method. 

Holding Time Requirements 

All holding time requirements were met. 

Gamma Spectrometry 

Analytical Method Gamma Spectrometry 

The gamma spectrometry analysis was performed using standard operating procedure (SOP), 
LAL-91-SOP-0063. The samples were analyzed in workgroup 35166. The instrument 
calibration verification met criteria . The method blank was within QC criteria. The laboratory 
control sample (LCS) recoveries were within QC criteria. The duplicate (DUP) recoveries were 
within QC criteria. No re-analyses were performed. 

Gas Proportional Counter 

Analytical Method Gross Alpha/Beta 

The gross alpha/beta analysis was performed using SOP, LAL-91-SOP-0060. The samples 
were analyzed in workgroup 35168. The instrument calibration verification met criteria. The 
method blank was within QC criteria. The beta LCS recovery was within QC criteria, 
however, the alpha LCS recovery was out of QC criteria. Since all other QC criteria were met 
data quality is not believed to be adversely affected. The matrix spike (MS) recovery was 
within QC criteria. The DUP recoveries were within QC criteria . The MDA exceeded the 
reporting detection limit due to the residue weight limitations forcing a volume reduction, the 
associated samples were flagged w ith a "C" qualifier. No re-analyses were performed. 
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Lockheed Analytical Services 

Analytical Method Strontium-90 

Log-in No.: L6649/L6661 
Quotation No.: Q400000-B 

SAF: 896-089 
Document File No.: 0320596/0322596 

WHC Document File No.: 339 
SDG No.: LK6649 

Page No.: 6 

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0065. The samples were 
analyzed in workgroup 35403. The instrument calibration verification met criteria. The 
method blank was within QC criteria. The LCS recovery was within QC criteria. The DUP 
recoveries were within QC criteria. No re-analyses were performed. 

Liquid Scintillation Counter 

Analytical Method Tritium 

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were 
analyzed in workgroup 35178. The instrument calibration verification met criteria. The 
method blank was within QC criteria. The LCS and MS recoveries were within QC criteria. 
The DUP recoveries were within QC criteria. The quench value was within curve limitations. 
No re-analyses were performed. 

Andrea Tippett 
Prepared By 

April 1 6, 1996 
Date 

01.5 



CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST i..l, (, r,.
1 

f Page _l_of _2_ 
Bechtel Hanford, Inc. 

Data Turnaround 

Collector ~ /k-, . Company Contact Telephone 
D Priority 

Ar ~r ';?....c~ ,I, J-p.A/ .A ..... J. V. Borghese (509) 373·4790 • Normal 

Project Designation r 
Sampling Location SAF No. 

100-NR-2 Groundwater Sampling - Round 9 100 N 896-089 
Ice Chest No. Field Logbook No. Method of Shipment 

cR-c;o ~~ . .l,).Pf' Federal Express 
Shipped To Offsite Property No. Bill of Leding/Air Bill No. 
Lockheed IA.J'fG-O-0©l/0-"3 3 ;;J 'iO '-1~'53 6 /3 
Possible Sample Hazards/Remarks 

Preservation "° HN03 Cool 4°C H2504 HCI Cool 4°C HN03 Cool 4°C None ...... ___ , 
Type of Container -P/G P/G G G p PIG G PIG (..>,J 

a -

No. of Container(sl -1 1 4 4 1 9 1 1 .-. ~ -. 
Special Handling and/or Storage ·,s-~i ~ -

~ 

Volume ~ Maintain samples between 2°C and 6°C. SOOmL SOOmL 1L lL -~ lL 500mL 20mL "-,$3 
ICP • 1 Oil and TPH Conduc-. •2 Tritium - Activity 

.__, 

"° Metals - Grease• (Total) • tivity • HJ Scan 
SAMPLE ANALYSIS 6010A 413.1 418.1 9050 

(TALI 
IUnfiltwed) 

Matrix• Date Sampled Time Sampled -···:,:;:.:-:.::,.- .. . 
,. 

· .. · ··.-• -.- . ....... . :-:. ..- :· : :),·.:::--.. Sample No . ··. · .. • .. · : ·· -· . . 

BOHSFO w ~ . 
~ '/ 7 '· y;.·~ J d-.. YS-- /"" > _>-~ ~ >o ,,.>- ~ 

J 

SPECIAL INSTRUCTIONS Matrix• 
CHAIN OF POSSESSION Sign/Print Names • 1 IC Anions - 300.0 • Cl, F, N02, N03, P04, 504 (Unfiltered) • Soil s 

Date/Time "'l)i) ~u~ ~ Date/Time Ofa) 
Sf•Secl-

Relinquished By~~ so - Solid 

ltt-,6...a..., .... _ /,-.. ~' °Y2d-=;·,· . 8f4-h?,,.., "?-~-P6 '2 Gross Alpha, Gross Beta, Sr-89/90, Gamma Spec Sl • Sludge 
W •W•W 

;~It~ ~ ~Date/Time ~C::,/ Received By Date/Time 
Sample analysis for N02. N03, and P04 by EPA 300.0 is being requested for 0 • 0~ 

A • /oJr 
.- L~h - °3•2/,Y/( information only. The ERC Contractor acknowledges that the 48-hour holding OS • Dn.m Solid• 

I ~elinquished By Date/Time Received By Date/Time time will not be met. OL • Drum Liquid• 

t ::, T • Ttaue 
WI• Wipe 

Received By Date/Time L • liquid Relinquished By Date/Time V • Vegetation 
(~. X • Other 

( .., LABORATORY Re~ved By ( ·\ Title Date/Time 

SECTION 1 n O r .· l L-~ .. C. -~ LC' (> ,-,-1,./l. ',,. ,_ "3-)J,,( le;:~✓ , ~ .. .) ,._., 
[/1 FINAL SAMPLE Disposal Method 

. ( Disposed By Da(e/Time 

f: DISPOSITION 



. 
CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUESTLl,lol ~ Page_l_ of _2 __ 

Bechtel Hanford, Inc. 
- Data Turnaround 

~ 0 Priority Collector Company Contact Telephone 
A-· R.z.-z..:. I JIY\ l'>'lr" ""'~I.I\.,. J. V. Borghese (5091 373-4790 • Normal 

Project Designation Sampling Location SAF No. 
100-NR-2 Groundwater Sampling - Round 9 100 N 896-089 
Ice Chest No. Field Logbook No. Method of Shipment 

Sp;l-/,l~q <;. (._ · I d-;--r"k Federal Express 
Shipped To Offsita Propert~o. Bill of Lading/Air Bill No. I 
Lockheed Cf~-O-()f,l/()-?;)c}- ~ qo 'fCS3403 
Possible Sample Hazards/Remarks 

Preserva.tion ,o HN03 Cool 4°C H2S04 HCI Cool 4°C HN03 Cool 4°C No!le ...... _ .i 

Typo of Container I -P/G PIG G G p PIG G PIG ~ 
a 

No. of Containor(sl -1 , 4 4 , 9 , 1 -~· Special Handling and/or Storage 
~~ 

;-,,., .. 
Volume ~ 

Maintain samples between 2°c and 6°C. 500mL 500mL 1L lL 1L 500ml 20mL ~ 
ICP . , Oil and TPH Conduc-, ·2 Tritium - Activity -c::, Metals - Grease - (Total) - tivity - H3 Scan 

SAMPLE ANALYSIS 6010A 413. 1 418.1 9050 
ITAL) 

·· ·· - IUnmeredl 

Sample No. Matrix" Date Sampled Time Sampled . · .·::-:· .: ..... . ;· :::_: / . .. 

0 
f-.li BOH8G2 w ~ -,tCJ (a t,-...,s- '--( s \., \.J__·, '---r '-f y"' ·, 
~ 

~ 
--= 
~ 

i SPECIAL INSTRUCTIONS M1uix• 
_CHA.IN OF_ POSSESSION Sign/Print Names • 1 IC Anions - 300.0 - Cl, F, N02, N03, P04, S04 (Unfiltered) s - Soil - /1 

SE • Sedirnenl 
Relinquished By~ Date/Time l'/Y,) ~.B ~IC.Iv Date/Time i' TYi> 

Gross Alpha, Gross Beta, Sr-89/90, Gamma Spec SO• Solid 

~c..-i,"'l.'-4 r •"' 3-1 R•'i ~ ,u2·-II-~ J7,~/ ·2 Sl•Sludoa 
W • Weter R_ff'°'...,_~ (9cS2 Data/Time ~,a/ Received By Date/Time 

Sample analysis for N02, N03, and P04 by EPA 300.0 is being requested for 0 • OK 

- .!J: ,. ~dhL, ~-/~?~ A •"" information only. The ERC Contractor acknowledges that the 48-hour holding OS • Drum Solid• 
'Relinquished By Data/Time Received By Date/Time time will not be met. DL • Otum Liquida 

(~ T • TiN .. 
WI• Wipe 

C~ Relinquished By Date/Time Received By Date/Time L • Liquid 
V • Vege&etion 

~~ i II • Olhof 

(~ LABORATORY Received By Title 
, 

I Date/Time 

(i..- SECTION ~V\:oo. c;:, Jl\t._ ( -.-o\~,•'"'- ?-LO ~~i I O'(l.i,) 
• J.. FINAL SAMPLE Disposal Method ' Disposed By Date/Time ' 
~ ... DISPOSITION 

~ 
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ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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WHC-SD-EN-SPP-001. Rev. 1 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

- (9 VALIDATION A 8 D E 
LEVEL: 

PROJECT= , oo 1J r 1- C::iJ z0 t/1.t1. Gf . DATA PACKAGE: {J' ... (o(o~C,- U4~ 
VALIDATOR:~- ~i2a£{2.~j\j LAB: ( ,,oeJ-H'EED DATE: S/1 it>/1 lL, 

CASE: SDG: 

ANALYSES PERFORMED 
~Gr- ¥srrontium-90 • Ttchnetium-99 • Alpha ~Gemma 

pha/Bm Spectroecopy pec:trotcopy 

• Total Uranium • Radium-22 t',Tritium a 

SAMPLES/MATRIX r'7JOH~~Z.. (:DlAirn I wAT~(2_ 

1. Completeness . . . . . . . . . . . . 

Technical verification forms present? ••••••• 

Comments: 

. . . . . . . . . 0 N/A 

.. @No N/A 

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

2. Initial Calibration ••••••••• . . . . . . . 
lnstruments/detectors calibrated within 

one year of sample analysis? ••••••• 
Initial calibration acceptable? ••••••••• 
Standards NIST traceable? •••••••••••• 
Standards Expired? . . - . . . . . . . . . . 

• • Yes 
• • • • • . Yes 
• • • • • • Yes 

•• Yes 

. AN/A 

Comments: _______________________ _ 

A-1 ,. . 01..9 
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WHC-SD-EN-SPP-001, Rev. 1 

3. Continuing Calibration ••••••••••••••••••••• ~/A 

Calibration checked within one week of sample analysis? ••• Yes Na 
Calibration check acceptable? ••••••••••• • •••• Yes No~~"' 
Calibration check standards NIST traceable?. 
Calibration check standards expired? . . . . . . 

• ••••• Yes 
•••••• Yes 

Conunents: _________________________ _ 

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

Method blank analyzed? •••••••••••••••• ~ Na N/A 
Method blank results acceptable? ••••••••••••• ® No N/A 
Analytes detected in method blank? ••••••••••••• Yes@ N/A 
Field blank(s) analyzed? •••••••••••••••••• Yes ® N/A 
Field blank results acceptable?.. Yes No ~A 
Analytes detected in field blank(s)?. : : : : •• : : : : : : Yes Na N 
Transcription/Calculation Errors?. • • • ••••••• Yes Na N/A 

Comments: --------------------------

5. Matrix Spikes ••••••• 

Matrix spike analyzed? •••• . . . . . . . . 
. . . . . . . . . • N/A 

No N/A 
Spike recoveries acceptable? ••••••••• 
Spike source traceable? •••••••••••• 
Spike source expired? •••••• 
Transcription/Calculation Errors? 

• • • • • • • 
. . . . . . . 

. . . . . . ~ 

. . . . . . ~ 
••••••• Yes 
••••••• Yes 
.... ••• Yes 

No 

i 
No 
No 
No A 

Comments: _________________________ _ 

020 
A-2 



971351 tk ! oJEN-SPP-001, Rev. 1 

. . . . . . . . . . . . • N/A 6. laboratory Control Samples •• 

tCS analyzed? •••••••• ............. <fl) Not. N/A 

• •••••••• Yes ~iA tCS recoveries acceptable? •••••••• 
lCS traceable? •••••••••••••• 
Transcription/Calculation Errors? •• 

••••••••• Yes No 

••••••••• Yes No NA 

7. Chemical Recovery •••• 

Chemical carrier added? •••••• 
Chemical recovery acceptable? ••• 
Chemical carrier traceable? ••••••• 
Chemical carrier expired? •••• 
Transcription/Calculation errors? 

. . . . . . 

•••• Yes 
• Yes 

No 
No 

Comments: _________________________ _ 

. • N/A 

No N/A 

8. Duplicates •••• 

Duplicates Analyzed? •••• 
RPD Values Acceptable? ••• 
Transcription/Calculation Errors? 

Comments: 

:::::@ 
•••• Yes ::&) 

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

OZ1 
A-3 

I 
I 
I 

I 
I 
I 

I 
I 
I 
I 



9? t 35 lfk.t ,i EN-SPP-OO1, Rev. 1 

9. Field QC Samples • • • • • • • • • • • • • • • • • • • • • • • • • N/A 

Field duplicate sample(s) analyzed? ••••••••••••• Yes {No)§)A 
Field duplicate RPO values acceptable? ••••••••••• Yes Vo1 N/ 

Field split sample(s) analyzed? • • • • • • • • • • • • • •• aeD_ Yeess NNoo ~N AA \ 
8 Field split RPO values acceptable? • • • • • • • • • • • ~ 

Performance audit sample(s) analyzed? •••••••••••• Yes @ 
Performance audit sample results acceptable? •••••••• Yes No N/A 

Are sample holding times acceptable? N/A 
Comments: ________________________ _ 

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

Results reported for all required sample analyses? ••••• Re;) No ~ 
Results supported in raw data? • • • • • • • • • • • • .Vs No Q!j_9 
Results Acceptable? • • • • • • • • • • • • • • @ No N/A 
Transcription/Calculation errors? •••••••••••••• Yes ( No @ 
MDA's meet required detection limits? ••••••• Yes ·~ ~ 
Transcription/calculation errors? •••••••••••••• Yes No ~ 
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RADIOCHEMISTRY ANALYTES 

QC Data Summary For Laboratory Control Sample Analysis 

ISDG: LK6649/LK6661 

Analyte Batch I ID Date LCS Error True (Xl Data 
Analyzed Result 2ISigma Value Recovery Qualifiers 

Co-60 35166 03/25/96 206 26. 1 218 94 

Cs-137 35166 03/25/96 190 26.3 197 96 

Gr.oss Alpha 35168 04/09/96 54.9 5.88 38.9 ( 141) * 
Gross Beta 35168 04/09/96 42.2 3.67 41.9 101 

H-3 35178 04/09/96 3380 402 3780 89 

Sr-89,90 35403 04/03/96 59.7 3.52 69.9 85 
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