
9613429 .. 2297 
Lockheed Environmental Systems & Technologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 

0044015 

Tcl,pb= 702-361-0220 800-582-7605 F-'702-361-8146 ~ 

LOCKHEED MARTIN, 

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

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

October 27, 1995 

L5379 
0400000-8 
895-093 
0916596 
274 
LK5379 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 16 September 1995. 

The temperature of the cooler upon receipt was 2 ° C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples were 
received in time to meet the analytical holding time requirements with the exception of 
method 300.0 nitrate-nitrogen, nitrite-nitrogen, and orthophosphate. 

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

A list of data qualifiers, chain-of-custody forms. sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group. 

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 375-4741. 
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Lockheed Analytical Services Log-in No.: L5379 
Quotation No.: 0400000-8 

SAF: 895-093 
Document File No.: 0916596 
WHC Document File No. :274 

SDG No.: LK5379 

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

11 I certify that this data package is in compliance with the SOW, both technically and for 
completeness, for other than the cond itions detailed above. Release of the data contained in 
this hard copy data package has been authorized by the Laboratory Manger or a designee, as 
verified by the following signature. 11 

cc: Client Services 
Document Control 

Sincerely, / 

t~~~~~ 
Kathleen M . Hall 
Client Services Representative 

00 ~ 
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9613429.2299 

Lockheed Analytical Services Log-in No.: L5379 
Quotation No. : 0400000-8 

SAF: B95-093 
Document File No.: 0916596 
WHC Document File No.:274 

SDG No.: LK5379 

• 

• 

CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

WATER 

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

Preparation and Analysis Requirements 
One water sample was received for LK5379 and analyzed in batches 916 bh and 916 
bht for selected analytes as requested on the chain of custody. Quality control 
analysis was performed on the following sample: 

Client ID LAL# Method 

BOGJY4 L5379-9 DUP 1 20.1 Conductivity 

L5379-10 DUP 180.1 Turbidity 

L5379-3 MS, DUP 300.0 Chloride, Fluoride, Nitrate-Nitrogen, 
Nitrite-Nitrogen, Orthophosphate, Sulfate 

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

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

the reporting detection limits. 

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

Kay Mccann 
Prepared By 

October 15, 1995 
Date 
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9613429.2300 

Lockheed Analytical Services Log-in No.: L5379 
Quotation No.: O400000-B 

SAF: B95-093 
Document File No.: 0916596 
WHC Document File No.:274 

SDG No.: LK5379 

• 

• 

CASE NARRATIVE 
INORGANIC NON-METALS ANALYSES 

FILTERED WATER 

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

Preparation and Analysis Requirements 
One filtered water sample was received for LK5379 and analyzed in batch 916 bhd for 
selected analytes as requested on the chain of custody. Quality control analysis was 
performed on the following sample: 

Client ID LAL# Method 

BOGJY5 L5379-22 MS, DUP 300.0 Chloride, Fluoride, Nitrate-Nitrogen, 
Nitrite-Nitrogen, Orthophosphate, Sulfate 

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

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

the reporting detection limits. 

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

Kay Mccann 
Prepared By 

October 15, 1995 
Date 

005 



Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

WATERS 

Log-in No.: L5379 
Quotation No.: O400000-B 

SAF: 895-093 
Document File No.: 0916596 
WHC Document File No .: 274 

SDG No.: LK5379 

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 September 16, 1995. The samples were logged in as 
L5379 and were prepared and analyzed in batch 916 bhT. 

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 

October 18, 1995 
Date 

00';' 



Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

FILTERED WATERS 

Log-in No.: L5379 
Quotation No.: O400000-B 

SAF: B95-093 
Document File No.: 0916596 
WHC Document File No.:274 

SDG No.: LK5379 

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 September 16, 1995. The samples were logged in as 
L5379 and were prepared and analyzed in batch 91 6 bhD. 

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 

October 18, 1995 
Date 

00[, 



9613429.2303 

Lockheed Analytical Services 

Analytical Method 413.1 

Analytical Batch 092895-413. 1 

CASE NARRATIVE 
ORGANIC ANALYSES 

Log-in No.: L5379 
Quotation No. : O400000-B 

SAF: B95-093 
Document File No.: 0916596 
WHC Document File No.:274 

SDG No.: LK5379 

NOTE: Sample BOGJY4 (L5379-4) was the native sample used for the Matrix Spike 
(27944MS) and the Matrix Spike Duplicate (27944MSD). The MS and MSD 
were analyzed using the duplicate samples BOGJY4 (L5379-5) and BOGJY4 
(L5379-6). 

The samples were extracted and analyzed within the required holding time on September 28, 
1995. Target compound Total Oil and Grease was not detected in the Method Blank (MB). 
The recovery of Total Oil and Grease was within QC limits in the MS, MSD, and Laboratory 
Control Sample (LCS). The Relative Percent Difference (RPD) between the MS and MSD 
recoveries was within QC limits. 

Analytical Method 418.1 

Analytical Batch 092695-418. 1 

NOTE: Sample BOGFV2 (L5351 -4) was the native sample used for the 
27753MS/MSD. The MS and MSD were analyzed using the duplicate sample 
BOGFV2 (L5351-5). 

The samples were extracted within the required holding time on September 25, 1995 and 
analyzed within the required holding time on September 26, 1995. All initial and continuing 
calibrations were within QC criteria. Total Recoverable Petroleum Hydrocarbon (TRPH) was 
not detected in the MB. A LCS and Laboratory Control Sample Duplicate (LCSDUP) were 
extracted and analyzed in addition to a MS and MSD. The recovery of TRPH was within QC 
limits in the MS, MSD, LCS and LCSDUP. The RPDs between the MS/MSD and LCS/LCSDUP 
recoveries were within QC limits. 

Christine Davy 
Prepared By 

October 19. 1995 
Date 
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96l3429.230~ 

Lockheed Analytical Services 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No.: L5379 
Quotation No.: O400000-B 

SAF: B95-093 
Document File No.: 0916596 
WHC Document File No.:274 

SDG No.: LK5379 

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, duplicate samples. 

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

Holding Time Requirements 

All holding times were met. 

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 27809. No problems were 
encountered during the analysis and all QC criteria were met. No re-analyses were performed. 

Analytical Method Gross Alpha/Beta 

The gross alpha/beta analysis was performed using SOP, LAL-91 -SOP-0060. The samples 
were analyzed in workgroup 27812. No problems were encountered during the analysis and 
all QC criteria were met with the following exception: 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 . 

Analytical Method Strontium-90 

The strontium-90 analysis was performed using SOP, LAL-91 -SOP-0196. The samples were 
analyzed in workgroup 27 451 . No problems were encountered during the analysis and all QC 
criteria were met. No re-analyses were performed. 
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9613429.2305 

Lockheed Analytical Services 

Analytical Method Tritium 

Log-in No.: L5379 
Quotation No.: 0400000-B 

SAF: B95-093 
Document File No .: 0916596 
WHC Document File No.:274 

SDG No.: LK5379 

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were 
analyzed in workgroup 27851. No problems were encountered during analysis and all QC 
criteria were met. No re-analyses were performed. 

Andrea Tippett 
Prepared By 

October 17, 1995 
Date 
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9613429.2306 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Sep 18 1995, 08:49 pm 

Login Number: L5379 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

=t:.0~~~1~::1:1:1:1:•:1:1•:1:111:11:::11:11•1::••·1•:111••••: :~~i~~1i:1::11• 1~•1•: 1•::1:11::::111•111111111:1111::;111:111:111:1111:•11~11.111·1111:::111•:1:111n11~~~ •••··•·••·•·•••·•·•~ii .~~~. 

L5379-1 B0GJY4 14-SEP-95 16-SEP-95 
temp 2; SAF# 895-093 
Location: 157 
Water 1 s SCREENING Hold:12-MAR-96 

L5379-2 B0GJY4 14-SEP-95 16-SEP-95 
temp 2; SAFI B95-093 
Location: 157 
Water 1 s 6010 ICP METALS Hold:12-MAR-96 

L5379-3 B0GJY4 14-SEP-95 16-SEP-95 
temp 2; SAFI B95-093 
Location: 157 
Water 1 s 300.0 CHLORIDE Hold:12-0CT-95 
Water 1 s 300.0 FLUORIDE Hold:12-0CT-95 
Water 1 s 300.0 NITRATE Hold:16-SEP-95 
Water 1 s 300.0 NITRITE Hold:16-SEP-95 
Water 1 s 300.0 PHOSPHATE Hold:16-SEP-95 
Water 1 s 300.0 SULFATE Hold:12-0CT-95 

L5379-4 B0GJY4 14-SEP-95 16-SEP-95 
temp 2; SAFI B95-093 
Location: 157 
Water l s 413.1 OIL AND GREASE Hold:12-OCT-95 

L5379-5 B0GJY4 
temp 2; SAF# B95-093 
Location: 157 

L5379-6 B0GJY4 
temp 2; SAF# B95-093 
Location: 157 

L5379-7 B0GJY4 
temp 2; SAF# B95-093 
Location: 157 

L5379-8 B0GJY4 
temp 2; SAF# B95-093 
Location: 157 
Water 1 S 418.1 TPH 

14-SEP-95 16;..SEP-95 

14-SEP-95 16-SEP-95 

14-SEP-95 16.-SEP-95 

14-SEP-95 16-SEP-95 

Hold:12-0CT-95 

Page 1 

21-0CT-95 

21-0CT-95 

21-0CT-95 

21-0CT-95 

21-0CT-95 

21-0CT-95 

21-0CT-95 

21-0CT-95 
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961 ~'4')[) ?'lQ"1 5 '-7. '-\:, l 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (ln0l) 
Sep 18 1995, 08:49 pm 

Login Number: L5379 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

Laboratory · ... •·• 
$2µ1tpJ.g/ Numb~r: 

L5379-9 
temp 2; SAF# B95-093 
Location: 157 

BOGJY4 

Water 1 s 120.1 CONDUCTIVITY 

L5379-10 BOGJY4 
temp 2; SAF# B95-093 
Location: 157 
Water 1 s 180.1 TURBIDITY 

L5379-ll BOGJY4 
temp 2; SAF# B95-093 
Location: 157 
Water 1 s 9040 PH 

L5379-12 BOGJY4 
temp 2; SAF# B95-093 
Location: 157 
Water 1 s GAMMA SPEC LAL-0063 
Water 1 s GR ALP/BETA LAL-0060 
Water 1 s SR-90 LAL-0196 

L5379-13 BOGJY4 
temp 2; SAF# B95-093 
Location: 157 

L5379-14 B0GJY4 
temp 2; SAF# B95-093 
Location: 157 

L5379-15 B0GJY4 
temp 2; SAF# B95-093 
Location: 157 

L5379-16 BOGJY4 
temp 2; SAF# B95-093 
Location: 157 

L5379-17 BOGJY4 
temp 2; SAF# B95-093 
Location: 157 

14-SEP-95 16-SEP-95 

Hold:12-OCT-95 

14-SEP-95 16-SEP-95 

Hold:16-SEP-95 

14-SEP-95 16-SEP-95 

Hold:21-SEP-95 

14-SEP-95 16-SEP-95 

Hold:12-MAR-96 
Hold:12-MAR-96 
Hold:12-MAR-96 

14-SEP-95 16-SEP-95 

14-SEP-95 16-SEP-95 

14-SEP-95 16-SEP-95 

14-SEP-95 16-SEP-95 

14-SEP-95 16-SEP-95 

Page 2 

21-OCT-95 

21-OCT-95 

21-OCT-95 

21-OCT-95 

21-OCT-95 

21-OCT-95 

21-OCT-95 

21-OCT-95 

21-OCT-95 

017 



96!3429 .. 2308 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Sep 18 1995, 08:49 pm 

Login Number: L5379 
Acco~nt: 596 Bechtel Hanford, Inc. * Richland, WA 
ProJect: BECHTEL-HANFORD Bechtel Hanford Project 

L5379-18 BOGJY4 
temp 2; SAFI B95-093 
Location: 157 

L5379-19 BOGJY4 
temp 2; SAF# B95-093 
Location: 157 

14;..;SEP-95 16-SEP-95 

- 14,..SEP-95 16-SEP-95 

L5379-20 BOGJY4 14-SEP-95 16-SEP-95 
temp 2; SAF# B95-093 
Location: 157 
water 1 S TRITIUM(H3) LAL-0066 Hold:12-MAR-96 

L5379-21 BOGJYS 
temp 2; SAF# B95-093 
Location: 157 
Filt H20 15 S 6010 

L5379-22 
temp 2; SAFI B95-093 
Location: 157 
Filt H20 15 S 300.0 
Filt H20 15 S 300.0 
Filt H20 15 S 300.0 
Filt H20 15 S 300.0 
Filt H20 15 S 300.0 
Filt H20 15 S 300.0 

L5379-23 
SAFI B95-093 
Location: 

ICP METALS 

BOGJY5 

CHLORIDE 
FLUORIDE 
NITRATE 
NITRITE 
PHOSPHATE 
SULFATE 

REPORT TYPE 

Water 1 S EDD - DISK DEL. 

14-SEP-95 16~SEP-95 

Hold:12-MAR-96 

14:--SEP-95 16~SEP-95 

Hold:12-0CT-95 
Hold:12-0CT-95 
Hold:16-SEP-95 
Hold:16-SEP-95 
Hold:16-SEP-95 
Hold:12-0CT-95 

• · .-.... .. 16-SEP-95 16--SEP-95 

Page 3 

s i gnat ure : J-.,,.l)},, ,Jj , 

Date: g .. {~ ·'le, 

0 9;0 s96 

21-0CT-95 

21-0CT-95 

21-0CT-95 

21-0CT-95 

21-0CT-95 

21-0CT-95 

01£ 



BOGJY4 -

BOGJYS _ 

REPORT TYPE -

96 I 3Lf 29 .. 2309 
Lockheed Analytical Laboratory 

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

· · · .. ...... · .. · ... ·:'•::jl•il~ :.~~~§~::rfo']:::•i:::: =r::mrn:~~21!::: :: ::i;~ri:ix ;:::.: >> · ,1~~~: > 

L5379-l Water SCREENING -
L5379-2 Water 6.010 ICP METALS 
L5379-3 Water 300. 0 CHLORIDE -
L5379-3 Water 300. 0 FLUORIDE 
L5379-3 Water 300. 0 NITRATE -
L5379-3 Water 300.0 NITRITE -
L5379-3 Water 300.0 PHOSPHATE 
L5379-3 Water 300.0 SULFATE -
L5379-4 Water 413.1 OIL AND G 
L5379-8 Water 418.1 TPH-
L5379-9 Water 120.1 CONDUCTIV 
L5379-10 Water 180.1 TURBIDITY 
L5379-ll Water 9040 PH -
L5379-12 Water GAMMA SPEC LAL-
L5379-12 Water GR ALP/BETA LAL 
L5379-12 Water SR-90 LAL-0196 
L5379-20 Water TRITIUM(H3) LAL 

L5379-21 Fi lt H20 6010 ICP METALS 
L5379-22 Fi lt H20 300. 0 CHLORIDE -
L5379-22 Fi lt H20 300.0 FLUORIDE-
L5379-22 Filt H20 300.0 NITRATE -
L5379-22 Fi lt H20 300.0 NITRITE-
L5379-22 Fi lt H20 300.0 PHOSPHATE 
L5379-22 Fi lt H20 300.0 SULFATE -

L5379-23 Water EDD - DISK DEL. · 

01~ 



LS];=-r.j Paga __ 1 _ of _ ~ 

Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST -
lData Turnaround 

Collector 
(21 ~o /1'1<'tvr v Company Contoct Telephone 

0 Priority 

AL M ~'-.)-k>/Z,AI J . V. Borghese (509) 372-9584 • Normal 

Project Dosignotion I Sampling Location SAF No . 
1OO-NR-2 Groundwater Sampling - Round 8 100 N 895-093 

Ice Chest No . 
EL--/> 

Field Logbook No . Method of Shipment 
,e-,?'/-/cr~ Federal Express 

Shipped To Offsito Property No. Bill of Lading/Air Bill No . 
Lockhood wCJs-o-oao<-1-s-o c}..qQ'flo'-I07<o S 
Possible Sample Hazards/Remarks Preservation 

No~ HN03 Cool 4°C Cool 4°C H2so. Cool 4°C Cool 4°C Nono HNO, Nono 

Type of Container ~ 

P/G P/G G G P/G P/G p P/G G P/~ 

No . of Containor(sl 
1 1 4 1 1 1 1 8 1 

r--~ 
1;.,.;o I 

Special Handling and/or Storage • i 

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

5OOmL 5OOmL l L l L 25OmL 25OmL 250ml ll 500ml 20~ '. 

ICP Anions IICI Oil and TPH Conduct- Tu rbidity pH Gross Tritium Activ 
Metals· 

· F, Cl. SO,. 
Grease ivity Alpha. Scan·-

'.> AM PLE ANAL YSIS TAL 
PO,. NO,. Gro n Betd, 
NO, Sr-90. 

(Until tor- IUnf,ltoredl Gemma 
ed l Spec 

-·----•-.•. , ·• .. ..... ,,. Dt1tt1 S ttmpled Tonie S ampled 

• .. w y(/4_ /3 ~')- X. X X )( X X X. X X ><_ 
.. -· 

\J 
~ 
"-- ' 
S' I 
{J\ 
'() I 

~ SPECIAL INSTRUCTIONS Meuix • 

fHAIN OF P~SESSION Sign/Print Names Sample analys is for phosphate, nitrate , and nitrite by EPA 300.0 ; pH by s • S011 

~ .ftol~~YSTEi.t::11/ 1H.,/Timo _ _ ~~,h--. ~ Dato/Time /S~ SW-846 9040; and turbidity by EPA 180.1 are being requested fo r information SE • S~ 1men1 

only. The ERC Contractor ackno wledges that tho holding times will not be mot. 
SO • Sohd 

~ ., _ ~ 1-1 ~ Is 1--:, A w-/.#,,41 fl-~?f' SL • Sludge 
w .. w.,., 

~i~_J(z)s ~ Dato/Time ~ Received By Dato/Time 0 • o,, 
A • .A.11 

',ll£,~*",,./ ~/.<""~, DS • Dn.,m Sol.ci t 

,l!olinquisnod By Dato/Time Received By Dato/Time DL "' Orum l1q u1de 

/ 
T - T1 u ue 
WI - W ipe 

Relinquis hed By Date /Time Rece ived By Dato/Time l • ltQUld 

V ~ Veget111on 
)( - Other 

C LABORATORY Received By Ti tle Date~e /01 ).o f\. I S ECTION .lW1 -;i_ ~ k ( -- ._ t--.1. -- '(·/t_ . ,-

FI NAL S AMPLE Disposal Method Disposed By Date/Tim 
DIS POS ITION 



Bechtel Hanford. Inc. 
Paga _ 2_ of - :> '-

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 
Data Turnaround 

Collector 
Rlczo/~ Company Contact Telephone 

0 Priority 

Al M~uk./lJt/ J. V. Borghese (509) 372-9584 • Normal 

Project Designation Sampling Location SAF No . 
100-NR-2 Groundwater Sampling - Round 8 100 N 895-093 

Ice Chest No . _.. Field Logbook No . Method of Shipment 

b/L-/5 €F£-/ort: Federal Express 

Shipped To Offsite Property No. o~oaoY- so Bill of Lading/Air Bill No . ctCfO Lfbl.{Q ?<i._S 
Lockheed wqs-
Possible Semple Hazards/Remarks 

Preservation HN03 Cool 4°C '-.M 

Type of Container 
-0", 

PIG PIG -.... 
No . of Container(s) 1 1 ~ 

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

Volume 
500mL 500mL • r....:: 

ICP Anion• IICI ~ 

- F, Cl, SO, , ~ 

Metals - PO,, NO, , -S AMPLE ANALYSIS TAL NO, 
(Filtered) lfilteredl 

~ .,, ..... ~,, Md l fl • . Data Sampled T1ma Sampled 
i 

It, . .... J ' ., w 'tit k ... - /"3 .;-~ X X 
! 
I 

, 

! 
; 

() i 
~ 
"'-- j 

~ i 

J 
I 

SPECIAL INSTRUCTIONS Mat, ix• I 

.CHAIN OF Pr-SESSION Sign/Print Names 
Sample analysis for phosphate, nitrate , and nitrite by EPA 300 .0 are being s .. Sod 

_!jali~ •red 8~ ~e~~ .- ) I _ ~;t~ Date/Time I r1 .J- requested for information only . The ERC Contractor acknowledges that the SE - Se<.hment 

holding times will not be met. 
SO - Solid 

,,,._ ~ - &f, J; ~ 5° 1 A ~,I//,..., ~/V-~r- SL • Sludgo 
W ... Water 

~~is~~ ~Data/Tima DF~J Received By Data/Time 0 • 0,1 
Rafar to Activity S can on page 1 of 2 . A .. Au 

I{,. ,J...Jl-.,,.J q_/.r-~ OS • Or um Sohd• 

,flalinqui"stiaa By - C>ata/Time Received By Data/Time OL ... Orum L1qutd1 

/ 
T .. r, ....... 
WI .. W •~ 

R" linqu,shed By Date /Time Rece ived By Data/Time L J l1qutd 

V .. Veo•••t,on 
)l - O UM I 

0 LABORATORY Received By ~-n Title Data/Time / 

N SECTION 5- ~ '- CL-> ~ ,I. A.., 't - I i · ~ ~- c '1 > o ,..__. 
FINAL SAMPLE Disposal Method Disposed By Da ta /Time I 

DISPOSITION 



96J3429.2312 

Environmental £.RC 
Restoration Team 
Contractor I i 

Interoffice Memorandum 

TO: 

COPIES: 

SUBJECT: 

W. S. Thompson 

R. L. Biggerstaff 

N3-06 

H4-91 

1995 sampling 100-NR-2 

FROM: 

July 18, 1995 

S. K. De Mers 
Radiological Controls 
17-05/373-1913 

Job No. 22192 
W~~~ NO 
COi: NIA 

OU: IOG-Nll-2 
TSO: NIA 
EaA: .~IA 
Sul,j,,aCodio:.l&.lO 

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of 
samples taken from the list of wells in Attachment 1. 

All of the wells listed in the first attachment were reviewed for radiological content based on the 
previous 4 years of sampling data. No well listed has a /3 activity in excess of 100,000 pCi/1 ( < .1 
uCi/sarnple based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/1 ( < .01 
uCi/1 based on a 1 liter sample). All wells show activities < 2,000 pCi/gm ( < 2 nCi/gm D.0.T. 
limit). The highest activity in recent samples is 3,260 pCi/1 /3 and 5.2 pCi/1 a. 

The remaining wells are in locations that may have a credible path whereby they could become 
contaminated at the above listed levels and therefor will need to have total activities run on them 
prior to shipment. Radiological monitoring will be required for the wells and seeps listed in 
Attachment 2. 

Radiological monitoring during sampling will only be required for the wells in Attachment 1, if 
the wells are located in radiological areas or if the wells themselves are labeled with radiological 
stickers. Monitoring requirements for down hole work such as pump removal will be determined 
based on the history of each well on a case by case basis. 

skd 

(i)q/051'6 022 
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199-N-14 
199-N-75 
199-N-29 
199-N-2 
199-N-3 
199-N-31 
199-N-46 
199-N-67 
199-N-76 
199-N-16 
199-N-17 
199-N-18 
199-N-19 
199-N-20 
199-N-21 
199-N-25 
199-N-26 
199-N-32 
199-N-50 
199-N-51 
199-N-54 
199-N-64 
199-N-66 
199-N-67 
199-N-70 
199-N-71 
199-N-73 
199-N-74 
199-N-75 
199-N-77 
199-N-80 

9613429.2313 

ATTACHMENT 1 

WELLS THAT DO NOT REQUJRE TOTAL ACTIVITIES 



96 ~ 3Lf 29 .Z31 ll 
LOCKHEED MARTI~ 

Sample Login 
Login Review Checklist 

Lot Number LSJ 7 J 
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 checlclist, 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 TIS NO NIA Comment 

1. Are all sample ID' s correct? -+ 
2. Are all samples present? 1-
3. Are all matrices indicated correctly? _i_ 

4. Are all analyses on the COC logged in for the '{ 
appropriate samples? 

5. Are all analyses logged in for the correct container? K 
6. Are samples logged in according to L ) batching y procedures?. · 

LOGIN CHAIN ID: CUSTODY n:s NO filA Comment 

1. Are the collect, receive, and due dates correct 

1-for every sample? 

2. Have all appropriate comments been indicated in 
the comment section? -4 

SAMPLE RECEIVING CHECKLIST ~ Nil NL.A Comment 

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

> 
· primary review signature ,o.:0n..ar- review signature date 

0 91ro s1(L; 02/ 



96t3429~2315 wHc.-sow~93-oooJ 
Revision 4 . 

SAMPLE CHECK-IN LIST 

Date/Time Received: 9 - /£.q 'l $" (a1>0 SDGI: (V \ \--

Work Order Number: t:'.~~ SAF I: (3 q5 · o '1) . . 

Shipping Container ID: ce_-,5 Chain of Custody I ff ~ 

1. 

2. 

3. 

4. 

s. 
6. 

7. 

8. 

Custody Seals on shipping co.ntainer intact? Yes (><J 

Custody Seals dated and signed? Yes D<l 
Sample temperature lo C 
Vermiculite/packing materials is Wet [ ] 

Each sample is in a plastic bag? Yes D<] 

Sample holding times exceeded? Yes £(] 

Samples have: 
tape 

-;<:-custody seals 
hazard labels 

-+appropriate sample labels 

Samples are: 
___,2:(_in good condition 

broken . 
leaking 

--,have air bubbles 

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

Yes[\} No ( ] 

Notes: 

No [ ] 

No [ ] 

Dry [xt 

No [ ] 

No [ ] 

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

Sample Custodian/laboratory: / t.J., l'--1£ 
Telephoned To: t~k- \~ \\ On 9-/~ -'i J 

33 

Date: q./'5"-j,C 

By AV\clic7 M :11u-

OCj; (c;S f{J 02E 
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Lockheed Analytical Services 
Sample Receiving Checklist 
Cllait Name: L LA..L l -\-h 1 J . 
COOLER CONDmON UPON RECEIPT 

Temperature of cooler upon receipt: 

temperature of temp. blank upon receipt: 

cuatody seal• intact 

chain of custody prc:acnt 

blue ice (or oquiv.) prCIClllt/froz.cn 

rad 1urvoy completed 

SAMPLE CONDmON UPON RECEIPT 

all bottle• labclod 

•ample• intact 

proper container u•od for •ample type 

sample volume sufficient for ana.lysi• 
proper pre.a 111d1C&l.cd on the COC 

VO A .• UX\UIA head~ 

an -pl• ba--pbu.c (a.f M>, uidicatc aa.mple ID'S) : 

MISCELLANEOUS ITEMS 

•amplca with •hort holding timca 

•amplca to 1ubcontraot 

ADDmONAL COMMENTS/DISCREPANCIES 

/111 
Completed by / date: ~~ 
Sent to the cliait (date/initial•) : 

Job No. 

1 "'(_ 

Y• 
{ 

'r 
v-
)( 

Y• 

X 
'{ 
y 
)( 

i 

Yoe 

0,- I y;- C, \-

Hota: •• caolM:l tbe •ppropmlD CSR of aq 4lut""f'MC#a iauao.uto/y ...... roceipl 

I ~1,c, Coolc:r ID: 

No • Com-a/Diac:repaaclm 

No • Com-.aa/Diacrcipu,cim 

LJ\I ~ 
'-II L 

No ·~ 
'{ 
I 

\I' 

•• Client'• •ignaturc upon rcocipt: 

•• • plouo royJow lbl, donaatJoo a.od relanl 'llu hulmiUt to Ibo ,pproprillt6 CSR (702) JtSJ-IJ# 

version 2.0 (11/11/94) 

Pago l of 

-
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LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sample ID: BOGJY4 !Date Collected: 14-SEP-9 5 

!Matrix: Water !Date Received: 16-SEP-95 

Cons,ti tuent Units Method Result Reporting I -/ Data.cc Date · 
Detllimit Qualifier(s) Analyzed 

Specific Conductance uS/cm 120.1 1100 1 26-SEP-95 

Turbidity NTU 180.1 0.64 N/A H 23 -SEP-95 

Chloride mg/L 300.0 20. 0.02 20 -SEP-95 

Fluoride mg/L 300.0 < 0. 1 0.1 20-SEP-95 

Nitrate-N mg/L 300.0 8.1 0.02 H 20-SEP-95 

Nitrite-N mg/L 300.0 < 0.01 0.01 H 20-SEP-95 

Ortho Phosphate mg/L 300.0 < 0.1 0. 1 H 20-SEP-95 

Sulfate mg/L 300.0 300 1 DC 1: 10) 20-SEP-95 

pH pH Units 9040 7.8 0. 1 H 22-SEP-95 

LAS LAS 
Batch I JD Sample ! ID 

27575 L5379-9 

27708 L5379-10 

27576 L5379-3 

27578 L5379-3 

27580 L5379-3 

27582 L5379-3 

27584 L5379-3 

27586 L5379-3 

27656 L5379-11 

02[ 



9613429 .. 2318 
LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sample ID: BOGJYS !Date Collected: 14-SEP-95 

!Matrix: Filt H20 !Date Received: 16-SEP-95 

Constituent Uni-ts Method Result Reporting Data Date 
Det I Limit Qualifier(s) Analyzed 

Chloride mg/L 300.0 20. 0.02 20-SEP-95 

Fluoride mg/L 300.0 < 0.1 0.1 20-SEP-95 

Nitrate·N mg/L 300.0 8.3 0.02 H 20-SEP-95 

Nitrite·N mg/L 300.0 < 0.01 0.01 H 20-SEP-95 

Ortho Phosphate mg/L 300.0 < 0. 1 0. 1 H 20-SEP-95 

Sulfate mg/L 300.0 300 1 D(1:10) 20-SEP-95 

LAS LAS 
Batch I ID Sample I ID 

27577 L5379· 22 

27579 L5379·22 

27581 L5379· 22 

27583 L5379-22 

27585 L5379-22 

27587 L5379-22 

02f 
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LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOGJY4 !Date Collected : 14-SEP -9 5 

!Matrix: Water !Date Received: 16 -SEP- 95 

!Percent Solids: N/ A 

··,:.· . : ;.· 

Constituent .•-· 
. . 

\ Units 
, .-

Method •· Result Project·' Data Dilution Date LAS-- LAS-
•-•· / 

1

+ ·• Reporting J ~uaL I An.tlyzed Batch ID Sample ID 
L iinit . --·-. . -.--

ALUMINUM, TOTAL mg/L 6010 0.035 0.029 B 16-0CT-95 27912 L5379- 2 

ANTIMONY, TOTAL mg/L 6010 < 0. 058 0.058 16-0CT-95 27912 L5379-2 

ARSENIC, TOTAL mg/L 6010 < 0.098 0.098 16-0CT-95 27912 L5379-2 

BARIUM, TOTAL mg/L 6010 0.030 0.021 B 16-0CT-95 27912 L5379-2 

BERYLLIUM, TOTAL mg/L 6010 < 0.0010 0. 0010 16-0CT-95 27912 L5379-2 

CADMIUM, TOTAL mg/L 6010 < 0.0050 0.0050 16-0CT-95 27912 L5379-2 

CALCIUM, TOTAL mg/L 6010 82. 0. 032 16-0CT-95 27912 L5379-2 

CHROMIUM, TOTAL mg/L 6010 0.0043 0.0030 B 16-0CT -95 27912 L5379-2 

COBALT, TOTAL mg/L 6010 < 0. 0060 0. 0060 16-0CT-95 27912 L5379- 2 

COPPER, TOTAL mg/L 6010 < 0.0030 0.0030 16-0CT-95 27912 L5379-2 

IRON, TOTAL mg/L 6010 0.15 0.012 16-0CT-95 27912 L5379-2 

LEAD, TOTAL mg/L 6010 < 0.056 0.056 16-0CT-95 27912 L5379-2 

MAGNESIUM, TOTAL mg/L 6010 17. 0.050 16-0CT-95 27912 L5379-2 

MANGANESE, TOTAL mg/L 6010 0.0042 0.0020 B 16-0CT-95 27912 L5379-2 

NICKEL, TOTAL mg/L 6010 < 0. 015 0.015 16-0CT-95 27912 L5379-2 

POTASSIUM, TOTAL mg/L 6010 7.4 0.60 16-0CT-95 27912 L5379-2 

SELENIUM, TOTAL mg/L 6010 < 0.087 0.087 16-0CT -95 27912 L5379-2 

SILVER, TOTAL mg/L 6010 < 0.0040 0.0040 16-0CT -95 27912 L5379-2 

SODIUM, TOTAL mg/L 6010 150 0.070 16-0CT-95 27912 L5379-2 

THALLIUM, TOTAL mg/L 6010 0.075 0.050 B 16-0CT -95 27912 L5379-2 

VANAD !UM, TOT AL mg/L 6010 0.0080 0.0040 B 16-0CT-95 27912 L5379-2 

ZINC, TOTAL mg/L 6010 0.019 0.0040 B 16-0CT -95 27912 L5379- 2 

05 ~ 



96 I 3Lt29 .. 2320 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOGJYS !Date Collected: 14-SEP-95 

!Matrix: Filt H20 !Date Received: 16-SEP-95 

!Percent Solids: N/A 

Constituent Units ·· Method Result Proj!!ct Data . Dilution ·•· Date LAS • LAS 
Report ing · cual Analyzed Batch ID sample ID 

Lim:it 

ALUMINUM, DISSOLVED mg/L 6010 0.039 0.029 B 1 16-0CT-95 27913 L5379-21 

ANTIMONY, DISSOLVED mg/L 6D10 < 0.058 0.058 1 16-0CT -95 27913 L5379-21 

ARSENIC, DISSOLVED mg/L 6D10 < O.D98 0.098 1 16-0CT-95 27913 L5379-21 

BARIUM, DISSOLVED mg/L 6010 D.030 0.021 B 1 16-0CT-95 27913 L5379-21 

BERYLLIUM, DISSOLVED mg/L 6D10 < 0.0010 0.001D 1 16-0CT-95 27913 L5379-21 

CADMIUM, DISSOLVED mg/L 6010 < O.OD5D 0.0050 1 16-0CT-95 27913 L5379-21 

CALCIUM, DISSOLVED mg/L 6010 90. 0.032 1 16-0CT-95 27913 L5379-21 

CHROMIUM, DISSOLVED mg/L 6010 < 0.0030 0.0030 1 16-0CT-95 27913 L5379-21 

COBALT, DISSOLVED mg/L 6010 0.0076 0.0060 B 1 16-0CT-95 27913 L5379-21 

COPPER, DISSOLVED mg/L 6010 < 0.0030 0.0030 1 16-0CT-95 27913 L5379-21 

IRON, DISSOLVED mg/L 6010 < 0.012 0.012 1 16-0CT -95 27913 L5379-21 

LEAD, DISSOLVED mg/L 6010 < 0.056 0.056 1 16-0CT-95 27913 L5379-21 

MAGNESIUM, DISSOLVED mg/L 6010 18. 0. 050 1 16-0CT -95 27913 L5379-21 

MANGANESE, DISSOLVED mg/L 6010 < 0.0020 0.0020 1 16-0CT-95 27913 L5379- 21 

NICKEL, DISSOLVED mg/L 6010 < 0.015 0.015 1 16-0CT-95 27913 L5379-21 

POTASSIUM, DISSOLVED mg/L 6010 7.9 0.60 1 16-0CT-95 27913 L5379- 21 

SELENIUM, DISSOLVED mg/L 6010 < 0.087 0.087 1 16-0CT -95 27913 L5379· 21 

SILVER, DISSOLVED mg/L 6010 < O.D040 0.0040 1 16-0CT-95 27913 L5379-21 

SODIUM, DISSOLVED mg/L 6010 15D 0.070 1 16- 0CT -95 27913 L5379-21 

THALLIUM, DISSOLVED mg/L 6010 0.089 0.050 B 1 16-0CT-95 27913 L5379-21 

VANADIUM, DISSOLVED mg/L 6010 0.0085 0.0040 B 1 16-0CT-95 27913 L5379-21 

ZINC, DISSOLVED mg/L 6010 0.011 0.0040 B 1 16-0CT-95 27913 L5379-21 

05f 
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LOCKHEED ANALYTICAL SERVICES 

TOTAL PETROLEUM HYDROCARBONS BY FTIR 
418.1 TPH 

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

TRPH 

B0GJY4 
14-SEP-95 
26-SEP-95 
Water 
418.1 TPH 27753 

<1.00 

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

Dilution Factor: 1 

1.00 

L5379-8 
16-SEP-95 
25-SEP-95 
ID: 092695-418.1 

065 



LOCKHEED ANALYTICAL SERVICES 

TOTAL PETROLEUM HYDROCARBONS BY FTIR 
418.1 TPH 

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

TRPH 

BOGFV2 
12-SEP-95 
26-SEP-95 
Water 
418.1 TPH 27753 

<1.00 

LAL Sample ID: L5351-4 
Date Received: 14-SEP-95 
Date Extracted: 25-SEP-95 
Analytical Batch ID: 092695-418.1 

Dilution Factor: 1 

1.00 

066 
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LOCKHEED ANALYTICAL SERVICES 

TOTAL PETROLEUM HYDROCARBONS BY FTIR 
418.1 TPH 

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

TRPH 

BOGFV2 
12-SEP-95 
26-SEP-95 
Water 
418 . 1 TPH 27753 

4.61 

LAL Sample ID: 27753MS 
Date Received: 14-SEP-95 
Date Extracted: 25-SEP-95 
Analytical Batch ID: 092695-418 .1 

Dilution Factor: 1 

1.00 

06f 



96134 29. 232ll 
LOCKHEED ANALYTICAL SERVICES 

TOTAL PETROLEUM HYDROCARBONS BY FTIR 
418.1 TPH 

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

TRPH 

BOGFV2 
12-SEP-95 
26-SEP-95 
Water 
418.1 TPH_27753 

4.55 

LAL Sample ID: 27753MSD 
Date Received: 14-SEP-95 
Date Extracted: 25-SEP-95 
Analytical Batch ID : 092695-418.1 

Dilution Factor: 1 

1.00 
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LOCKHEED ANALYTICAL SERVICES 

OIL AND GREASE - GRAVIMETRIC METHOD 
413.1 OIL AND GREASE 

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

BOGJY4 
14-SEP-95 
28-SEP-95 
Water 
413.1 OIL AND GREASE 27944 

Total Oil and Grease <5.00 

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

5.00 

L5379-4 
16-SEP-95 
28-SEP-95 
ID: 092895-413.1 
1 

081 



LOCKHEED ANALYTICAL SERVICES 

OIL AND GREASE - GRAVIMETRIC METHOD 
413.1 OIL AND GREASE 

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

Total Oil and Grease 

BOGJY4 
14-SEP-95 
28-SEP-95 
Water 
413.1 OIL AND GREASE 27944 

191 s.oo 

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

27944MS 
16-SEP-95 
28-SEP-95 
ID: 092895-413.l 
l 

083 



LOCKHEED ANALYTICAL SERVICES 

OIL AND GREASE - GRAVIMETRIC METHOD 
413.1 OIL AND GREASE 

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

Total Oil and Grease 

BOGJY4 
14-SEP-95 
28-SEP-95 
Water 
413.l OIL AND GREASE 27944 

184 5.00 

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

27944MSD 
16-SEP-95 
28-SEP-95 
ID: 092895-413.1 
l 

08~. 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechte l Hanford, Inc. * Richland, UA 

Bechtel Hanford Project (Project BECHTEL - HANFORD) 

Clien t Sample ID: BOGJY4 

Dat e Collected: 14-SEP-95 

Matrix : Uater 

Cons tit uent . Ahalyied( ••• ~a-tctf r· 

Ac-228(R a-228) 16-0CT-95 GAMMA SPEC LAL-0063 27809 
Co-58 16-0CT-95 GAMMA SPEC LAL-0063-27809 
Co-60 16-0CT -95 GAMMA SPEC LAL-0063-27809 
Cs -137 16-0CT-95 GAMMA SPEC LAL-0063-27809 
Eu-152 16-0CT-95 GAMMA SPEC LAL-0063-27809 
Eu-154 16-0CT-95 GAMMA SPEC LAL-0063-27809 
Eu-155 16-0CT-95 GAMMA SPEC LAL- 0063-27809 
Fe-59 16-0CT-95 GAMMA SPEC LAL-0063-27809 
Pb-212 16-0CT-95 GAMMA SPEC LAL-0063-27809 
Pb -2 14 (Ra -226 ) 16-0CT-95 GAMMA SPEC LAL-0063-27809 
Ra-226 (GAMMA) 16-0CT-95 GAMMA SPEC LAL-0063-27809 
Ru-106 16-0CT-95 GAMMA SPEC LAL-0063-27809 
U-23 5(GAMMA) 16-0CT-95 GAMMA SPEC LAL-0063-27809 
Gross Alpha 11-0CT-95 GR ALP/BETA LAL-0060 27812 
Gross Beta 11-0CT-95 GR ALP/BETA LAL-0060=27812 
Total radio-stront i um 20-SEP -95 SR-90 LAL-0196_27451 

Page 2 

5. 
2.5 
-0.5 
4.1 
-4 . 0 
-6.7 
6. 
- 1.3 
4.7 
-3 . 5 
-110 
-20. 
-5. 
1 .8 
7.9 
0.67 

LAL Sample ID: L5379-12 

Date Received: 16-SEP -95 

Login Number: L5379 

22. 40. 
5.7 9 .6 
1.5 12. 
7.3 9.4 
8.1 36. 
4.2 34. 
13. 18. 
9.0 27. 
9.4 13. 
8.4 17. 
100 160 
39. 74 . 
26. 41. 
3. 2 5.8 
3.4 5. 1 
0.61 1.0 

Oatai'J.uat Units 

pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/L 
pCi/l 
pCi/L 
pCi/L 

C pCi/L 
C . pCi/L 

pCi/L 

093 
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Client Sample ID: BOGJY4 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, WA 

Bechtel Hanford Pro ject (Project BECHTEL - HANFORD) 

LAL Sample ID: L5379-20 

Date Collected: 14-SEP -95 Date Received: 16-SEP-95 

Login Number: L5379 Matri x: Water 

Constituent \ ···•·•···•·••·•. ••••··•••••·••• J i'ialyl~q ••• ••>~afo!): y•• 

H-3 02-0CT-95 TRITIUM(H3) LAL-0066_27851 1360 360 320 

Page 3 

[MtaQ\Jat . Uni ts 

pCi/L 
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PROJECT LC s s Continued Fr,:,m Pt9e ____ _ 

1----_,..---i--....... -----~...;..-+---------~--------l-...!.._;_ ----l....._ . . 
. , 

:.:s C~ ST.-.,.O>.ROS RAOIOHUCLIOE CONCENTRATIONS 

• : : r,,1a ~•d .we. l l, l99l 0y J . SCllaltt ( h: \ qeneral \ radnue \ t.CSCM . OOC ) 

c to111r11r c:e-ll7 c:o-,o it-•o Lc~l••tc•ptr•,J ,.,,o. 
·-----------------------------------------------------------------------------

1) Tuna C:an 200.1 ( ,,,.-'""\ UI p ~ 
AC:1279 I.Al.•26t•l2~ 

l} l t.i.tH' NadnelU ( ~ 197 
U41U \}_ 'r / 

.3) J t.i.ter 1Carinell1 (-o.,) 2tl 
AC:3410 I.Al.-JSl-~ VI 

~) lOftll i.n Polyl:IOttle 
AC:2016 I.Al.•221•61 

C: \0.1 ln PolylDOUle 
7/AA40ll c.\L-lll•lt 

1) 100.l ln PolyboUle 
• ACl40t c.\L-JSJ•ll 

7) 2· ruur 
in Petri. 01• 11 
AC:l2ll c.\L•lll•10-l 

140 

ltl 

19' 

19' 

211 600 

211 ... ~1h,••1- our- :11 

l2'7 n/a lA&.• fL• J.1"3 - .Ii, 

211 ,oo I.~. ,, • 24,I - ,, 

211 n/a L.~L ·'fl.·NJ -11 

211 n/a 1.,.4&. • ,,_ • 15 I• 11 

211 n/a 

'-AL-'IJ -4 'In - ..S 7 

' i 

IT 

,1) •• -4t--•• •- IU ..l. f• 11 ;.II, '1. rA., .: 300 f ~ 

11\ ~ It, "'' ~«4 ••~~ ,,. I~ M1tr, r11(.I/ ,· IU,l'NO 
'] Al~IWO ~"4-•11£- "1 

LAI.• •on,. fl. • I V tz.} 
1q1,,·(l~) a,r ,c(6&)--+-~ 

Oft 

3-}t-t~ 
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ISOTOPES DILUTION RECORD 

Secondao:/Workine I&vel Dilution 

Date:'=1Jllj;:, Preparer's Name: B- U) ~ 
Pipet Check / Balance Wt. Check Done ( 0 

Diluent used: 6 · f H H C. I 
I. Isotope #1:Cs - { 3 7 

Diluted Source ID (log#): 11 -2 2 5-2-t.i-J 

A: Source activity: 9'f-o I g 3,. f C. /rnYv /4.~ Ul,ucfu).. ~ 
B: Amount of source transferred: () . 2 rr,..t c/15"-t 3 'fl 

C: Total amount of dilution: { 0 0 r-,'l)L, 

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

II. Isotope #2: G ·- b o 

Diluted Source ID (log#): 9( -225 -f-o -f 
E: Source activity: 99& · f Cg I f G.. / ,,J- . di~ CM£~ 0t"M.I 

I e>4 I. ff G / 
F: Amount of source transferred: 0 · 2 ~ 

G: Total amount of dilution: L Q O mJ. 
H: Isotope activity (E*F/G): /.?f 62 p Ci./~ 

Dilution Log Book ID: 12- 353 -7f 

Reviewed by: -#~--- Date: y/1/1J 
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ISOTOPES DILUTION RECORD 

Secondary/Workine Level Dilution 

Date:!i.l.1Ji3 Preparer's Name: A-. WOt:Y 
Pipet Check / Balance Wt. Check Done ( vf 

Diluent used: a . { M ff C I 
I. Isotope # 1: (_s - ( 3"1 

Diluted Source ID (log#): q { - 22 '5 - 2-'f- 3 

A: Source activity: J qo . I 31 pG /,.,..J.. cit.~ C,,IFJ.,u.J:ui ,,pi,rwv q 15- f 3'1fp 
B: Amount of source transferred: 2 mJ._ 

C: Total amount of dilution: (o rttL 
D: Isotope activity (A *B/C): / f 3 ' /6 b 2. f Ci / ,.&_; 

II. Isotope #2:(.JJ -6 0 

Diluted Source ID (log#): 1 /- 22~ -Ro- J 

E: Source activity: 91/ · (oj lf C:./m.P. 
F: Amount of source transferred: 2 W. 
G: Total amount of dilution: / 0 mJ-
H: Isotope activity (E*F/G): I 9 r. 6 2.., 7 f G.'(1~ 

-tr Dilution Log Book ID: Cf 2. -3 ,3-79 
Reviewed by: -1&:-i'+---- Date: !j/i/'lJ 

15-3 



80 9r.. 124zg ,111 
0 J . 1 • i,.\hhJ · Notebook No. 3 ;3 

, PROJECT t S1i< c:. Shi.. Cs -f 3 7 r.{ Co - b c Continued From Page --

'1 t- ~ L\ \1) 

ISOTOPES DILUl1ON RECORD 

Secondary/Working Level Dilution 

Date:.!J}JJJ Prepam-'s Name: /1 .. Ii/~ 
Pipet Check/ Balance Wt. Check Done(/) ·77, ~t # 37 7 7J 
Diluent used: 0 -{~(I 

I. Isotope #1:~-- /37 =="/ d- 15 .'> f G 'i · l-'11 J 
Diluted Source ID (log#): ~ / - 2 2. 5., 2 y -3 

A: Source activity: 1'-t_o ~31/2(,;_/r-J- c/L<a;J C<Ntl~ /~ C< /in1l-­
B: Amount of source transferred: cJ · 3 m..Q 

1Ji 
C: Total amount of dilution: /5dV ~ = ;2Cf5 r G Cs· 

'i-l.-'l I 
D: Isotope activity (A *B/C): · 2 

6 
"""3~_?:_.;J.., .,;:::; ··J ~::t:::::='.:..t-:-:--=-===--

11. Isotope #2 0 - O =? ~ f Ci II • l -q I 

Diluted Source ID (log#): / -22,,& o - J 

E: Source ac,tivity: r? t . IO 8 7 l? Ll / ,.J.. 
. I ' 

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

G: Total amount of dilution: Lfo O ~ = '3 ,.7 r G, 
o / / 4-2.-cil 

H: Isotope ac,tivity (E*F/G): 0 · f t 1 ~ re ~::;_.-----...I 
Dilution Log Book ID: Cf 2 -353 - JD 

Reviewed by: f/: Date: !l!!/f J;, 

Continued on Page 

Read and Understood By 



9613429.2334 

CER'I'IFICATE OF CAl.IBRATION 
GAMMA STANDARD SOLUTION 

AA-0031 

Radioouciido 

Half life:: 
Cs-137 

30.0 ± 0.2y~ 

7137 

389-21·2 

Cu.s10ma: LOCKHEED ENGINEERING &. SCIENCES Co. 
P.O.No.: 06LAB1036 

Ca&a101 No.: RofercDce Oa&c: Scpecmber l 1991 12:00 PST. 
Source No. : Coalfioed ludimaivity: 1.002 ..Ci. 0w:a..,. of s,...,. 

a. Mua of 10lutiOD: 4.9523 
b. OicmicaJ form; CsCI in 0 . 1 N HCI 

None added 

0.9996 

,ru.. 

c. Carrier cnateat: 
d. Demity: 

Redioi 4a .. 
Noae dececced 

Noae 

Rerti- li-h Cw¼iNln• ·ne 
0.202 

Wc«hcd ol Calilnliaa 

Weiped aliquou of tbe 10b1tiaG were uuyed usiq pmma lplCU'OIIIICry: 

662 KaV . 

0.1521 ,- ,.,, per dKay . 

UwataiatJ ofM t 
L Syltemeric ~ ill imwmmt calibratiaa: 

b. R.IDdom ~ ia -y: 
c. Rendom ~ ill weipiq(a): 

d. Total unca1aimy ea &bl 99S coo6da,a, level: 

NIST T.....aiay 

±l.O• 
± 1.1• 
±0.441 

±2.5S 

1ml ~ it impicilly tniceable to tbe N&tiaaal Jnlrih8M of Slanduda ad TeclmoloSY, 
~ 

I. Nudllr dlla WIN Ilka &ca "Table of botopel", Sftada Eduiaa. edited by Virpaia S. Sblriey. 
2. IPL padicif s I ila • NIST ~ UIW'IDCe propua tr eebfa w rnein•eio implicil 
1.....-,,;Jiay far a lllllllbar of auclidee, hued oa tbe blind uay(end lei.- NIST cer1ifica&ioG) of SlfDdatd 
Ref-- Mlllriala. (Al ill NR.C Replllory Guide 4. 15) 

JSOrmllB PllODUCl"S LABORATOIUES 
llOO No.~ Slnll.. 
_._tt., Cetiinie 915CM 15€ 



9613~29.2335 

U . S . Environmental Protection Agency ,·"1'-.J 1/"/f~ 
Environmental Mon,tor,ng Systems Laboratory -L as Vagas 

- II 6'/. -0:l.l,-J'.::.. 
Nuclear A 11d 111t1on Aueument O i111 s1on L #J JI 

Calibration Certificate 

~ .... c••• '""'° ...... .,., Cobalt-,:, 0 .......... , s.;.,: ·· ,=ars 

Ill 0 

1 s 
I !nano ""·••! 
I ....... '"'00•"·, 00'"· ....... .,.,( ___ 2_s;;.;;0_6_-__ 2 ______ __ 

Measurement ~,1,v,1v 01 grinc•oat red,onucllde 

Useful Life 

AJ:1"'9tY Nf fflft'I ef tfltet tOfuhO" 

., , ., I I c1o1,••· I 0 • I 1 ;- n i.------' o a oo . ... __,C.o..w..b ... a-.t.-.w"•-------
"'°"00"-•"s1 ... j April 2, 1991 

Actn1,1v of daugl'lter radionuchdt 

T ..... -•• ---•-•-et,,,_-• •- 9' 

_____ _.11 .. ____ c_,,,_-.... 1 ,. ....... 
.. ,._ .......... _ 
Tocel men of tl'lia aoluuon 

APPROX. 5. 0 

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

The activity of the dilution was measured using gamma 
spectro•copy. 

T1-••••n ··• "-....,_""9Ufll (g .._..._...._._ ....... .,, ... u.v 

W.Nfl .. B--111-.. IM ........... _.,_... __ WIN __ I January 2000 

15~ 



Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

Aewi9N1/M 

9613~29.2336 

· T..,I! m,,nu factu rer St Jtes :nat act,v,t, es ot ner tr. Jn : r, Jt e,, :n e :: :· nc,o.:i , r. .c,,o, 
ano of <t s oaug ntcr nuc r, oes , 1 Jnv wer e cs1, ma Ieo . kne,..-,n 10 ~-c 

( 1 ) - ol :·, ~ :,r ,n~1na : " ; : ,-r ·, I l r~ss · - ; n l ··1 
'-· ----· ..,· ·'"' ...... .....,' _- _-. __ 1-;.,..">;..I"'.,· ---------~ l!QUd • :o ,.__ ___ _ 

1( 2) j less : - Jn, L ----"'-· • .. I ol , .., e pr ,nc ,0.1 1 ac: ,,.,, : , ._ ______________________ eaua , 10 L • 

13 1Iess 1nan 1 I ( l ._ ____ ... _'_. of tn e pr, nc,pal act,v,rv ... -------------------....1 eaua r to . 

The act IvIty of ,mpurnv ( 1) ,s not (21 ,s not (3) ,s not 
,nclude<:I ,n the auo1ed f igures of the principal actIvIty 

The precision of this standard was such that the cenif ied va lue of the radioactive 

concentration of the 1mnc1pal a_ctIvI1y had a standard error Ism1 not greater than !. lo. 4 2 % \ 

(The 99. 7% confidence hm11s are given by t(sml where I Is obtained lrom the student t factor 

for the d~ree ot freeoom tn-11). 

The ma,umum uncena,ntv due 10 the assessable smemauc .,,ors (d1lut1on. counung. and 

known uncena,ntv of the standard) Is obtained by the seoarate aruhmeuc summauon of the 

posatIve and ne;atrve svs1ema11c error ( • c5 - c5 • ). These have been esumated not 10 exceed 

1 , • i " ' or 1 -2 • i " 1 
the overall uncena,ntv Cotten called ac:cu,acy) it an es1imate of the possible divergence of 

the quoted result from the true value. It is a combination of random error (ttsm1) at the 99. 7% 
confidence limits and the worst cue n1imate of the svstematte errors I • 6 . - o · I 
The overall uncenainty is therafore catculMed on the bnia of• [•Cami •6] . - [ttsm) •6] 

and 1s I •3 • S "-I. (-3 • S "'°' the Quoted radioactive concentration. 

This ttandardiution is based on the fotlowint aa,unouona of the p,1nc:q,&e nuclide. 11s 

dau~hter nuclides and impurities (no aUowence fo, error in these .auumc,1ion1 or the 
asaumc,cion of Quoted heH_.if• hew bNfl induded in the a .. men1 of .«:eurac:v 1t>cwel. 

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

Carrier content pe, gram of solution: 

30 micrograms cobalt 0 .1 M HCl 

-~6(1 



9 13429!t733.7 
RA IATION RESULTS CHECK REPORT . 

Workgroup Number: GR ALP/BETA LAL-0060 27812 

i~~, · .· 
. ··.•. : ): :\\ : :,·-:-:~--~ 

Parameter Value Error· HOA ·.•:•:·-:: ·a. ,:, \ 
:-.-: · ... ' 

27812DUP1 Gross Alpha 0.0146056 2.97087 6. 16435 

27812LCS1 Gross Alpha 41.0937 4.77935 1.57387 

27812M8B1 Gross Alpha 0. 700113 0.695432 1.08298 

27812MS1 Gross Alpha 82.027'5 13.0683 5.85215 

L5379·12 Gross Alpha 1. 7533 3.20938 5. 75075 

L5440·12 Gross Alpha 2.05197 1.57114 2.20882 

27812DUP1 Gross Beta 10.352 3.48101 4.97015 

27812LCS1 Gross Beta 41.9867 3.64313 2.12547 

27812M8B1 Gross Beta 0.570641 1.19384 2.03893 

27812MS1 Gross Beta 103.ns 8.84446 5. 14088 

L5379·12 Gross Beta 7.94663 3.42358 5.1305 

L5440·12 Gross Beta 6.47903 1.65388 2.18383 

167 



Contln~ From Page ___ _ 
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I I I I I I I I ' ' 

SECONDARY /WOP.KING LEVEL ~ 

,__ STANDARD DILUTION RECORD 
i--

- Dilution Source Information 
i---

,-- Isotope: AM-2'1I 1rnJ Sv</ ~9° 
- AJ. OQ 3 u Aflo D'il' Parent Barcode Number 
i-- ;:r. ,.,... :J i"' -Ive.:>_ I .,,,-2<1{ 
,-- Vendor or Certificate I.D. # of Parent Standard: 

Sv--':f_- "" N..:/=-J, S ~M f;i'l l'iC. 
,A,., -2 ({ ( f 1-o 2.2-5""- ~ v~/ ,-

Diluted Source Logbook I.D. #: Sr-'f_~., ~ L - o )...2 ~ - 30- i.. 
,--

¼~ Balance Verification?: 
t--

r-- Diluent Used: 6, I (\.) /IA) U'J 

Dilution 
,-

,-- •Diluent : 0, JN /./No 3 ~ '/1..,ff S-(!Je,)/,..l 
,-

• Density of diluent (g/ml) : N/J, 
A,..-.2'{1 9 r, ~ fe.;/"'L r---

a: Parent Specific Activity: 5,. - 9 0 '0 .;:, ';1C..-/4. '- 1\,-\.. t;/1/q O ,-

A,,,,-1'-I/ 0, i.... L 
r-- b: Amount of Source Transferred: s .... -qo 6,(-+t-tL 
-

500 
J..{_ c: Total amount of Dilution: _g_ 

,__ 

- d: Total Volume of Dilution: £00 ,-.,,L 
,__ e: Activity of Dilution la • b / cl: /JA 

f/,9I f e.:,/,-.L ,__ A-- 2"', 
?}1!'10 f: Activity of Dilution {a • b / d): ~t/..- 'lo 11 pC;/--l r---,._ 

,._ 
Dilution Logbook 1.0. I: i5" - ] 2 I - l 3 - l ,._ 

' ,._ 

P,epmd By: . e:--~ . 
Preparation Date: 1 L 2 1 L_c; :J i 

I r-

Rev;ewed By: CJ=JQ,, 1_.., £ r-
Review Date: S/_2.4 /tr , -

•If the diluent remains unchanged from the diluent used for tho dilution source, then a weight dilu tion of a volume unit source ,.._ 
can be performed without a density conversion. If tho diluent changes, a weighted proportion density conversion is necessary. 

I I I I I I I I I I · ·1 I I I I I I I ·, I I 

Read and Understood By 
16~ 

Signed Date Signed Date 
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CER'l'll1CATE OF CAI.TBRATION 
ALPHA STANDARD SOLUTION 

Radionuclide 

Half LiC.: 

Am-241 

431. 7 ± 0.5 ycan 

7241 

381-100-1 

Cusaomer. LOCKHEED ENGINEERING & SCIENCES Co. 

Ca&aJoaNo. : 
Source No.: 
n-....-.... of e. L, • ......... ..,-- t'Jll:-W¥'9 

a. M .. of 10luciaa: 

b. Chemical form: 
c. Carrier caarear 

P.O.No.: 06LAB1245 
Refenace Date: November l 1991 

l"oareined bdioactivicy: 0. 997 

S.0001 
AmCl3 in 0.SN HCl 
Nomllidld 
1.oon 

12:00 PST. 

d. Deuicy: ,nal••~-
Redit,;-.-,iG.a 

N01111 detected 

lri--•i .. Dwjt I 

Retie tich Ce • H4ke 
0.1994 

Htdtnd al Nie• i+w 

Ua::t,:,t • t; al M t 
L Sy,felnlbC wertaill&y ia iaanumal calilnaioa: ±2.01' 
b. Rendnm um:erllimy ill way: ±0.71' 

C. Jleodom ~ ill weiallial(1): ±0.01' 
cL Tocal ~ 11 1M 991' ooefidec:e a.v.l: ± 2. 71' 

NISI' Ta tiqr 
11aia calilnliaa it ieaplicidy tnceabll ID &Ill Naliaall Imrie•"".__. wl T• hew,a. 

Naeell 
I. Nadelr clea wn llta fraa -Table of 1ao10p11•, Srnt fdieiae, tdillll by Virplia S. Sbirt.y. 
2. IPL pllWi~ w ia • NIST Wll'IIIIIIII ....... prop1m 1o ~ aad nwintain i.mplicia 

tranMbilily far a tw of nuclide, ma& ca &bl blilld -Y<• a-NIST~) of S&aadad 
ICM-CICC M-•rillL (Aa ia NllC R.epllaDry Guide 4. 15) 

17(' 
, •••• .., -'1000 



96; 34 29 * 23l , IS IS A PHOTOCOPY OF THE CERTIFICATE 
WHICH 1S BEING MAILED TO YOU UNDER 
SEPARATE COVER. 

National in~titute of i,tanbar~ &: ~ec~nologp 

Qtertif icate 

Standard Reference Material 4919-G 
Radioactivity Standard 

Strontium-90 

4919-0 

Radionuclide 

Source identification 

Source description 

Solution comp01ition 

Solution in NIST borolilicate-pa ampoule (1)• 

Radioactivity conceotratioa 

Refereoc:e time 

OYerall uoc:enainty 

Photon-emittin1 impurities 

Alpha-particle-emittin1 impuritia 

Half life 

Me••ma imtrument 

Strontium-90 plm yttrium-90 plus apprmimatdy 
95 l'I each of DOD-radioactive strontium 11111 
yttrium per ..... ~ 1~ bJdrochloric .. (2) 

Apprmimately 5.0 pm 

4.514 K 10' Jlt ... 

1200 EST Aupc 1. 19'1 

l.05perrmtci, 

None olJICned C4> 

None oblcrval (S) . 

28.5 ± Q.2yeantllt 

4'rfJ liquid«intillatioa counter 

This standard reference material w prepared in the Center fiJr Radiation ~ k>Oirin1 Radiation 
Division, Radioactivity Group, Dale D. Hoppca, Group Leader, 

Gaithenburg, MD ~ 
· '.'mary, 1991 

William P. Reed, Adina Clief 
Offia: of Standard Reference Materials 

• 
•Notes OD back 

172 



) /ti... 

Radioaadide 
Half Ufa: 
Ca&uotNo.: 
Source No.: 

CER'l'IFICATE OF CAJ,lBRATION 
ALPHA STANDARD SOLUTION 

Am-241 
431. 7 ± 0.$ yean 

7241 
311-100-1 

P.O.No.: 06LAl124S 
Novemblr11991 

Cooreuwd •edm:uvuy: 0.997 

5.0007 
AmClliA0.5NHa 

Ncilllllidld 
l.0077 

11:00NT. 

,.a. 

..... 
~. Carrison: :­
d. Dmli&y: 

..... JD-c. 
Redini ·;4e I 

lwtiewtr-e D J: 

Reth rt C+w+tf • -e 
0.19M 

M O • af C IP +e 

u · , o1ec , 
L ~,C ti W1111· 1J •---calilnliaa: ±2.0. 
b. Pen+www . iJ '•-,: ±0.7• 

±0.0S 
camlldllm• ..i: ±2. 7S 

NIIT Ta t • e 
nil ,., ,. - • . , .. 'JIJ Ill blr 'D .. MC: we h-1' af S I ... ~. t +v. 

Nalll 
, ............... ,...,. ............ s.. ••• , ..... -,v-..-s.Slidlf. 
2. IPLFf ·1: il•NIST---•• ---paaswlD tft 1• 111 . . iaqli:il 

• • SIIQ .. •--ot• •·t , .._._ .. .._, ~ .,._ NIIT WE¥1ile rm) olSlaiiia.4.._.._. i .. ¥ s I I CAaillDC ...-,.-4.UJ 

~--~tv 

17E 



Description 

9613429.2342 

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

Nuclear Radiation A11eument Division 

Calibration Certificate 

Zc.. ,d s,J , ,.:,.., 
,\(. S~,)° I 

K_ \C...) 
<e-

,. , ,_ •• , ,oc1 .. -o• I Stronti um-90 "• .. ··•··l 2a 6 . . years 
--.2 7__.! ( nano c ... ;., ! 
..__s ___ ~I """' ._... . ., ....... ~ ..... ( ... _9_4_o_o_3_-_1 _____ _. 

Measurement Activity of p,incipal radionuclide 

Useful Ufe 

AclMty - ............ ·--

5. 40 ! ( nano co,,,.,l., ( Strontium-90 

.,o•oo ...... ~1-I April 1, 1994 

......... ,_.,. .. , ... "' 
__ s .... _4..;;;o _ _.11 nana--1 ....... 

-•--..---- I Yttrium-90 

Tocat fflllll of this Mhltion 

I Approximately 5. 0 ·-I 
The activity of the primary solution was measured 
by liquid scintillation counting. 

The activity of the dilution was measured by 
liquid scintillation counting. 

~ 11..i liolea .._ ti •M ••°""-. lMSl-lV 

I August 1994 

This dilution was prepared for the 1994 ASTM 
Collaborative Study of a test method for the 
determination of Sr-90 in water. 



Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarks 

AeviMd 1/M 

96 ! 3429 .23ll3 

The manufacturer states that activities other than that of the principal nuclide 
and of its daughter nuclides. if any, were estimated/known to be : 

Im I less than I 
equal to % I of the principal activity 

1(21 I less than I 
equal to % I of the principal activity 

1(31 I 'ess than I equal to 1rt I of the principal activity 

The activity of impurity (1) is not (2) is not (3) is not 
inctuded in the quoced figures of the principal activity. 

The precision of this standard wu such that the certified value of the radioactive 

concentration of the principal activi1y had a standard error (aml not grNter than ~ I O • 1 1rt I 
(The 99. 7" confidence limits are given by t(aml where t is oblained from the student t factor 
for the degrN of freedom (n-1 )). 

The maximum uncertaimy due to the assessable IYStematic -,ors (dilution. counting. ~ 
known uncertainty of the standard) ia obtained by the ....-a1e arithmetic summation of the 
positive and negative systematic e,ror ( + & - & • ). TheM have been ntimatad not to ~ 

1•3.a "lor 1-3.a "' 
the ovwall unc:enainty (often called accuracy) is an .. imate of the poaibte divergence of 

the quoced rnuh from the true value. h is • combination of random error [ t(am1] at the 99. 7" 

confidence limits and the worst cue estimate of tM IYllematic errors c + cl • - cl • > 

The ovwan unceruimy is therefore catculated on 1M ._.of• [team) •I]. - [team) •cl3 
and ia I• 4. O "I. I- 4. O "lof the Quoted radioactive caocenuation. 

This standardization is baed on the followmt aaumplioM cl the principle nuclide. its 
da119hter nucHdN and impurities (no allowance for enor in theN _,...ions or the 
aaumption of Quoted half-life have been included in the ___. of accuracy abovel. 

Strontium-90 decays 100 percent by beta emission to 
yttrium-90. Yttrium-90 also decay• 100 percent by 
beta emiaaion. 

Clllla .. ..,. ..., gram of solution: 

JO micrograms strontium 

Date Cenificate Prepared 

Approval Sifnature 

Odw CDmpOl-,U: 

0.1 M HCl 



82 ~ 9613429.23~~ 
PROJ'ECT __ )_('_-_,fp"'-------------

Notebook No. 0 Ll-:14-= 
Continued From Page ___ _ 

r 
I INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: - 0 Vendor: 

Activity of Standard Received : 4- uCi 

L Weight of Standard Received (g): 

L Standard Activity (pCi/g): 

!5 . o 0 LAL I.D. II: 

Halflife in Years or Days: 

Reference Date: Receiver's Name: 

Date Received: 

Primary Dilution 

Balance Verification?: 

Diluent Used: 0 · l M JG\ 
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/g) [a • b / c ): 

f: Calculated Density_ of Solution (g/ml) [c / d]: 

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

pCi/ 

ml 

h. Dilution Logbook 1.D. I: Cf t.1-/1/f 

Prepared By: ~ u_}~ Preparation Date: G ,. / r- ' 1 t\: 
\ Reviewed By: ~ :JW,:.,,,, Review Date: __ b_/_3_0.._1/_J_'-( __ 

Purity/Cross Check~rformed By:________ Check Date: _______ _ 

. , · : · .. . : 
I -' 

Signed Date Signed Date 

18 . 



96134 29. 23l}S 
RADIATION RESULTS CHECK REPORT 

lworkgroup Number, SR-90 LAL-0196 27451 

Value:ii.':·· ,, Error ·• · 9l)A 

27451DUP1 Total radlo-1trontiU11 7.27899 1.03161 1. 13619 

27451LCS1 Total radlo·strontiU11 45.2713 2.827 0.94523 

27451M881 Total radlo·strontiU11 -0.334626 0.523796 0.953686 

L5351·6 Total radio-strontiU11 7.41765 1.03967 1.12736 

L5379-12 Total radio-strontillft 0.665634 0.61304 1.01197 

18~ 
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Notebook No. ~5f': 
Continued From Page----

L __ 
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l -

Strontium Carrier Standardization 

Strontium Carrier (10 mg/ml): 

Use commercially available 10,000 µg Sr/ml ICP Standard or equivalent. Alternately, 
Dissolve 24. 16 g of Sr(N03) 2 in water and dilute to 1 L in a volumetric flask with 
water. 

Perform calibration check on a 0.5 ml pipet and then carefully pipet 3 - 0.5 ml 
portions of the strontium carrier solution Into separate cleaned dried and tared 
planchets. Dry the plan~het under a drying lamp. Cool the plan~hets }n '1 desic9ator 
and weigh. ~t-~ -l:111·U i - lll-L ().)I..A- -"U utR11.rzA_ 1-tN p I--5, 15 

~ a /Lew CAJ..' 1-t.J. Y~ I 1~m 
u 

Calib I 1 Calib # 2 Calib # 3 

Carrier plus 
0-0D~25 G-0tso5'D ~ .g l~tZ& 

(Jw 

planchet wt. 

~-515 gi, 
• Tare wt. of b·(p3go5 ~-<tt1Pir planchet 

Net wt. of carrier D-Ol2lf/ 0-0(2-4~ D· 0 rzoftt added (mg) 

AVERAGE Sr(NO3)z ± STD DEV. = _0_-_~---'-f 2__,;>_\_~------

Expected mg of Sr (NO3 ) 2 • cert. value ( •lOmgofSr/mL) • 0. 5 mL • 2. 41 

Within 3% of expected (12.08 mg/0.5 ml) value (yes/no) __ • ....,~"+'M!=...;;~---

;;\_ ' ~,, ·to ,q5 Initial and Date.:J..4]_,_ ..... AJ __ __._i ____ J_.__ __ _ 

Read and Understood By 

Signed Date Signed 
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Strontium Carrier Standardization 

Strontium Carrier (10 mg/ml) : 

Use commercially available 10,000 µg Sr/ml ICP Standard or equivalent. Alternately, 
Dissolve 24. 1 6 g of Sr(NO3 )2 in water and dilute to 1 l in a volumetric flask with 
water. 

Perform calibration check on a 0.5 ml pipet and then carefully pipet 3 - 0.5 ml 
portions of the strontium carrier solution into separate cleaned dried and tared 
planchets. Dry the planchet under a drying lamp. Cool the planchets in a desiccator 
and weigh. 

Calib I 1 Calib I 2 Calib I 3 . -
Carrier plus l .sJ/8s0 l. lf9b 2..G 'r b.Sb f /6 a planchet wt. 

Tare wt. of r, . !>'"'710 e-r , .lfftf6 <tr (.5562.£)~ planchet 

Net wt. of carrier 0-0/'2..t7t 0 . 01(02-- o . ou1, 0 
added (mg) 

AVERAGE Sr(NO3)2 ± STD DEV. = 0 · 0 /( Cf 2. & ±_ O · O o o 27 7 

Expected mg of Sr(N03 ) 2 • cer_t.value(•lOmgofSr/rriL) • o.s mL • 2.41 

Within 3% of expected (12.08 mg/0.5 ml) value (yes/no) --->'l[f:!!-------
Initial and Date: __ . ~lcrkJ ........... __ 3;:;.._,...;;.b_,___,,:_:?f.__ __ 

Continued on Pav• 

Read and Understood By t;J/rf..<A/f W .• 

II= ¾;_.e(;.. 4 • 



Description 

9613429.23~8 
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U.S . Environmental Protection Agency 
Environmental Monitoring Systems Laboratory -Las Vega, 

Nuclear Radiation Aueument Division 

Calibration Certificate 

,.,....,..,., '"'°~.,.I Strontium-90 t-tau •••••I 28 6 V _ .ears 
_2 7__.! I nano c.,.,., j 
__ s_ ... l "'' '"·-•«✓-... ""-·I'" _9_4_o_o_J_-_1 _____ ... 

Measurement Activi1y of principal radionuclide 

Useful Life 

Ac'IMty_., .... .,, ............. 

5. 40 ! ( nano c.,.,.,f o1 ( Strontium-90 

•• 0400 "-• ,-sr -1 Apr i 1 1 , 19 9 4 

AC1nrity of dai119h1e, radionuclide 

1.... .... s ..... _4..;;0 _ _.11 nano--1 ... ., .... 
............... __... I Yttrium-90 

Tocet mass of this eolutioft 

I Approxim~tely 5. 0 ·-I 
Method of musuremenc · 

The activity of the primary solution was measured 
by liquid scintillation counting. 

The activity of the dilution was measured by 
liquid scintillation counting. 

,._,..., d . • ,.._...,._ .. ...., ~ hall wee Min• •M -•- ~ lMSl -lV 

I August 1994 

This dilution was prepared for the 1994 ASTM 
Collaborative Study of a test method for the 
determination of Sr-90 in water. 

18~ 



Purity 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remaru 

ReviMd 1/84 

The manufacturer states that act ivities other than that of the pr 1nc1pa l nuclide 
and of its daughter nuclides. if any. were estimated/known to be : 

Im I less than I 
equal to 

1121 I less than I 
equal to 

1(3) I 1ess than I 
equal to 

The activity of impurity ( 1) is not (2) is not (3) is not 
included in the quoted figures of the principal activity. 

'l(, I of the principal activity 

'l(, I of the principal activity 

% I of the principal activity 

The precision of this standard was such that the certified value of the radioactive 

concentration of the principal activity had a standard error (sml not gr .. t• than ~ I O • 1 % I 
(The 99. 7% confidence limits are given by t(sml where t is olained from the student t factor 
for the degrN of freedom (n-11). 

The maximum uncertainty due to the assnuble systematic: errors (dilution. counting. and 
known uncertainty of the standard) is obtained by the MPerate arithfMCic: summation of the 
positive and negative systematic error ( + & - & • ). TheM have been estimated not to ~ 

1•3.a "lor 1-3.a "' 
the overall uncertainty (often called accuracyl is an .. imate of the possible divergence of 
the quoced result from the true value. It ii a combination of random .-ror ( t(1m1] at the 99. 7% 
confidence limits and the wom cue estimate of the syltematic -,ors ( + 6 • - 6 • I 
The overaN uncertainty is therefore catculated on the ._. of + [ l(sml +I], - [ t(lm) •6 j 
and ii I+ 4. O "'. I- 4. O %I of the quoted radioeaive coocencration. 

This standardization ii beNd on the fallowing aaumplione of the principle nuclide, its 
daughter nuclides and impuritia (no allowance for error in theM • -umptions or the 
assumption of quoted half-life haw bNn included in the statemenl of accuracy above). 

Strontium-90 decays 100 percent by beta emission to 
yttrium-90. Yttrium-90 also decays 100 percent by 
beta emission. 

Clrrier content per 9ram of solution: 

30 micrograms strontium 

Preservative: 

Date Cenificate Prepared 

Approval Signature 

0.1 M HCl 
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INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: - 0 Vendor: 

Activity of Standard Received: 4- uCi 

Weight of Standard Received (g): !5 · 0 g LAL 1.0. I: --------"'----I 
Standard Activity (pCi/g): 

Halflife in Years or Days: 

Reference Date: ,,-/ --{~q Receiver's Name: _ _._ _______ --1"---1 

Date Received: 

Primary Dilution 

Balance Verification 7: 

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/g) (a • b / c ]: 

f: Calculated Density of Solution (g/ml) [c / d]: 

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

s 
0· 111 Jc.,\ 

Ci/ 

Ci/ml 

., ?> ·· q 

.,H~ L-J1y-<12..- J 
h. Dilution Logbook I.D. I: -'µr--tt'f"Clr::--r--"1--::::-ir-- ~f '+ 

Prepared By: ~ 0 Pi,,.. ~reparation Date: G --1 ~ ' 'l t\: 
\.,_ Reviewed By: ~ 'J.ld;t.:,,., Review Date: __ i,_/_3_0""-1/-~_Y __ 

Purity/Cross Check~rformed By: ________ . Check Date: _______ _ 

Signed Date Signed 

, .... 
, . , _, 

Date 

19J 



Notebook No. ----
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SECONDARY /WORKING LEVEL 

STANDARD DILUTION RECORD 

Dilut ion Source Information 

Isotope : Sr - 9'o 
f<1.~-,-~t 

Parent Barcode Number 

Vendor or Certificate 1.0. # of Parent Standard: EfA: Jt/-OO 3 ~ / 

Diluted Source Logbook 1.0. #: 93-4:7± -R 2 -f 
Balance Verificat ion' : 

Diluent Used : ~ .( H H c 1 
I 

Dilution 

•Diluent : 
I 

•oensity of diluent lg/ml): ti IA -
a: Parent Specific Activity: 

b: Amount of Source Transferred: 5-oo I 8' g 

c : Total amount of Dilution: IOO · 20 g 

d: Total Volume of Dilution: 

e: Activity of Dilution la • b / cl : 
I 

f : Activity of Dilution (a • b / d): 2 6. 7~ p_____,C--f-'-/mJ-'-"'----
Dilution Logbook 1.0. I: 111--017- 44 - \ 

P,epa,ed By ~ 0J ~ 
Aev;ewed By: 1f ttJ.i.;_, Aev;ew Date: 

Preparation Date: J-2-1f 

'II the diluent remains unchanged from the d iluent used for the dilution source, then • weight dil 

can be performed without I density conversion . If the dilu ent changes, 1 weighted proportion 

Signed Date Signed 

t 
l . 
! 

19.J -~: J : 
----------------------------------------



9613429.2352 
RADIATION RESULTS CHECK REPORT 

Workgroup Number: TRITIUM(H3) LAL-0066 27851 

:;:•····· 
-:❖:❖.--•••• : •. -;-·-::-::;:;.:-: ?? ? Parameter Value Error MOA 

27851DUP1 H-3 909.653 321.456 313.281 

27851LCS1 H-3 2113.43 410.145 311.155 

27851MBB1 H-3 55.5773 237.925 303.134 

27851MS1 H-3 4501.39 563.207 319.627 

L5379-20 H-3 1359.07 359.374 317.161 

. 

197 
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Descript ion 

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

Nuclear Radiation Aueument Division 

HOft'Vftat ,.ofUffle 

Calibration Certificate 

"•"·"'•( 12. 43 years 

Ii 10 

1 s 
! I nano--•! 

I "" ;., . .._ .... """', ...... -·l.._.::2~6:_:0~6::::....-~1:......_~ __ ..., 

Measurement Activity of principal radionuclide · 

Useful Uft 

Ac'IMCy ,., ...... el •his 101vtioft 

IL.. """2...r.J-..i:9_..,! I o a oa C"'··· I °' L . . _ Tp t 1 pm 

.,0400.....,.,sr..,.I June 3, 1992 

Activity of daughter radionuclide 

. 11 ____ tvt_ .. _.1 , .. ., ... 
., .............. .....,. 
Total ma11 of this aolution 

I APPROX, 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 directly 

-=;.traceable to the National Institute of Standards 
-t , Technology (NIST). 

pecember 1999 

2 0 (' 



(o ~ .,,.' .: :, Ci 9613~29.2354 
. .... . ··---- l ; U 

Purity The manufacturer states that activities other than that of the principal nuclide 
and of its daughter nucl ides. 1f any, were estimated/known 10 be: 

Random Errors 

Decay Schemes 

Chemical 
Composition 
of Solution 

Remarits 

1111 none I ~eqsiatrt~n I "'I of the princip~I activity 

I (2) I ~eqsia\ht~n I % I of the principal activity 

( .1_J_> _________________ __,I ~~s~a\ht~nl ._ ---""-' of the principal act ivity 

The activity of impurity ( 1) is not (2) is not (3) is not 
included in the quoted figures of the principal activity. 

The precision of this standard was such that the certified value of the radioactive 

concentration of the principal activity had a standard error (sm) not greater than t I O • 4 % I 
(The 99. 7% confidence limits are givl!n by t(sm) where t is obtained from the student t factor 
for the degree of freedom (n-1 )). 

The maximum uncertainty due to the assessable systematic errors (dilution. counting, and 
known uncertainty of the standard) is obtained by the separate arithmetic summation of _the 
positive and negative systematic error ( + cS - cS • ). These have been estimated not to exceed 

I + 2 • 9 % J or I -2 • 9 % I 
the overall uncertainty (often called accuracy) is an estimate of the possible divergence 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 ( + cS • - cS • I 
The overall uncertainty is therefore calculated on the basis of+ (t(sm) +cS]. - [t(sm) +cS] 

and is I + 4 , 3 % I . I -4 , 3 % I of the quoted radioactive concentration. 

This standardization is based on the following assumptions of the principle nuclide. its 
daughter nuclidn and impurities (no allowance for error in these assumptions 01 the 
assumption of quoted half-life have been included in the statement of accuracy above). 

Tritium decays 100 percent by beta emission. The 
maximum energy is 18.6 Kev, the average is 5.68 Kev. 

Carrier content per gram of solution: Other components: 

100 percent H2o Barium less than o.og4 perc 
Lead less than 3xlo- perce 

Preservative: 

Date Certificate Prepared 201 

Approval Signature 



~ . --· 9613429.2355 
U.S. DEPARTMENT OF COMMERCE 

National Institute of Standards & Technology 
Galthe,..burg, MO 20899 

REPORT OF TRACEABILITY 

U.S. Environment.al Protection Agency 
Environment.al Monitoring Systems Labontory 

Las Vegas, Nevada 

Radionuclide 

Source identification 

Source description 

Source mass 

Source composition 

Reference time 

NIST DATA 

Hydrogen-3 

2606-1, prepared by EMSL 

Liquid in 5-mL flame-sealed glass ampoule 

Approximately 5.0 grams 

Hydrogen-3. iri water 

0700 EST June 3, 1992 

Radioactivity concentration 810.5 Bq g·' 

EMSL DATA 

810.3 Bq g·1 

Expanded uncertainty 0.64 percent <U>• 

Photon-emitting impurities None observed <4> 

Measuring instrument 41r/3 liquid-scintillation counters 
calibrated with SRM 4926D 

Half life 12.43 ± 0.0S years <S> 

4.3 percent (l) 

None observed 

Liquid-scintillation 
counting 

Difference from NIST -0.05 percent <6) 

,c:c .- ~ 
. -~~ ~-~-- For the Director, 

Gaithersburg. MD 20899 
January 1994 

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

*Notes on next page 

20, 
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( I) 

(l) 

(l) 

(4) 

9613~29.2356 -- . . 

NOTES 

The uncertainty analysis methodology and nomenclature used for the reported 
uncertainties arc based on uniform NIST guidelines and are compatible with those 
adopted by the principal international metrology standardization bodies [cf., B.N. Taylor 
and C.E. Kuyatt, NIST Technical Note 1129 (1993)). 

The combined standard uncertainty, uc = 0.32 percent, is the quadratic combination of 
the standard deviation (or standard deviation of the mean where appropriate), or 
approximations thereof, for the following component uncertainties: 

a) 11 liquid-scintillation measurements on each of 
4 vials 

b) gravimetric 
c) calibration of SRM 49260 
d) background 
e) half life 

0.11 percent 
0.05 percent 
0.29 percent • 
0.00 percent 
0.03 percent 

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying uc by a coverage 
factor of k = 2 and is assumed to provide an uncertainty interval of at least 95% 
confidence. · 

Overall uncertainty reported by EMSL 

The limit of detection for photon-emitting impurities is: 

. 0.08 y s·1g·1 for energies between 90 and 2700 kcV. 

-
<'> Unt~, M.P., Coursey, B.M., Schima, FJ., and Mann, W.B., Int. J. Appl. Radiat. 

bQL, ».-611 (1980). -

<'> This result demonstrates the traceability of EMSL to NIST, for this measurement, to 
within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST 
interagency agreement of April 1976, as amended. 

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539. 
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INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: . 3 Vendor: 

Activity of Standard Received: • I I uCi Yv111,~ 

Weight of Standard Received (g): 5 

Standard Activity (pCi/g) : Z. I. e.s 

Halflife in Years or Days: rz.. rs Certificate #: 2G - 1 

Reference Date: 00 c.. J n-- Receiver's Name: 

Date Received: 

Primary Dilution . • 

Balance Verification 7: 

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/gl [a • b / c ): 

f: ~ Density of Solution (g/ml) [c / di : 
~I.I 

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

q77 7 

0 

Ci/ 

/ml 

h. Dilution logbook 1.0. #: 

Prepared By: 

C-~~ LA-L-qS-0'72.. -
c;1 , o.rVL'jl__ 
-swk.£ IS. t\GY~P/eparation Date: 1/ 7/35 

Reviewed By: 

~ '/ ~-P~1J __......,.. ____ _ 

~ W:-- Review Date: _J/: __ 7 __ ,.,._/.J.5....,...__ __ 

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

Signed Date CP S-/&-hr Signed 

1 

Date 



' r 
~~OJECT ____ 96_1:_3Y_29_. _23_58 __ _ 

~otebook No. ___ _ 
Continued From Page ____ _ 

_j__ . I • 1 ·---=-- -=-:- . 
~-~-------....____..__ SECONDARY /WORKING L,E'.' r -, 
--

STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: 

Parent Barcode Number 

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

Diluted Source Logbook I.D. #: 'TS- o 72/-f 

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: Activity of Dilution (a • b / di: 

__ Dilution Logbook 1.0. #: 

Prepared By : 

Reviewed By: 

Dilution 

/ g/ml 

;?,_ / 7 u pCi/g 

/o.o 9 

Io o g 

/ o o ml 

pCi/g 

pCi/ml 

9l/-0(77-7tJ 

Preparation Date: 

Review Date: 

,/:;,J/16" 

t:,/2.:5 /95 
' 

• tr the diluent remains unchanged from the diluent used for the dilution source. then a weight dilution of a volume unit source 

can be performed without e density conversion. If the diluent changes, a weighted p,oportion density conversion is necessary. 

neaa ano unoentooo tsy 

Signed Date Signed Date 



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

Nuclear Radiation Aueument Division 

Calibration Certificate 

I\-_, - • ' 

Description 
l'rincipal r..S;0nudide I Tri ti urn ( H - 3 ) ! Hall -lot•! 12.43 years 

HOMH\al .,oh,me 

'110 
1 s 

) I nano c.n;., j 
I ml,,. •-vie/bottle ftumbc;IL.--=2:..:6=..Q:::..=G--'---'l=-----,------' 

Measurement Aaivicy of principal radionuclide 

Useful Life 

I ...... 2 ... 1__.9_ .... I I o a o o c1i1,ie1 I ol L , , _ .T._r......,1 ... t-1-11..,.m..._ ______ __. 

., 0400 ._,,. l'ST-1 June 3 , 19 9 2 

Activity of daughter radionuclide 

..._ ____ -..,II .. ____ cv,_;._, ... 1 ,.., ,, .... 
., ,,.. dao,qt,,., nuctide 

Total mass of this solution 

I APPROX. 5.0 
Me.thod 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 directly 
traceable to the National Institute of Standards 
& Technology (NIST). 

0 half wtll •iftc• ...... oc,u;....:1 "'EMSl-lV 

becember 1999 

206 



9613~29,.2360 
U.S. DEPARTMENT OF COMMERCE 

National Institute of Standards & Technology 
Gaitheraburg, 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 

Liquid in 5-mL flame-sealed glass ampoule 

Approximately 5.0 grams 

Hydrogen-3 iri water Source composition 

Reference time 0700 EST June 3, 1992 

NIST DATA 

Radioactivity concentration 810.5 Bq g·1 

Expanded uncenainty 0.64 percent <t.2>• 

Photon-emitting impurities None observed <•> 

Measuring instrument 4nf3 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 <3> 

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 

207 
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INITIAL STANDARD DILUTION RECORD 

Standard Information: 

Isotope: ~ - 3 Vendor: 

Activity of Standard Received: 

Weight of Standard Received (g): 

Standard Activity (pCi/g): 

Halflife in Years or Days: 

Reference Date: oo r.. J JL- Receiver's Name: ...:::;..=-::::;..,1-~;.;..,;_.:;...__-1 

Date Received: 

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) 

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

f: ~ Density of Solution (g/ml) le / d): 
'9 lJ 

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

h. Dilution Logbook 1.0. #: 

Prepared By: 

Reviewed By: 

J 

q77 7 

e..s 

Uo - 1 

Ci/ 

/ml 

Purity/Cross Check Performed By: -------- Check Date: _______ _ 

Signed Date 

1 

Date 
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PROJECT ~3 
Continued From Page Jlt-. . 

I 
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SECONDARY/WORKING LEVEL I 

STANDARD DILUTION RECORD 

Dilution Source Information 

Isotope: IA-3 LW 

Parent Barcode Number {jC. SV)9 ... 

Vendor or Certificate 1.0. # of Parent Standard: -U.,6(.,- \ 

Diluted Source Logbook I.D. #: 1.-M.. - ~ 5 - l Z..( - l 

Balance Verification?: {e5 

Diluent Used: ')~oelw~ 

Dilution 
. '~, 

~Jw~ ~ ~ 
•Diluent: ( J' 

• Density of diluent (g/ml): 0 ·39 "'/ \f t) .. 

~ \2Q.:/-1, ~' 
a: Parent Specific Activity: Zl.90 

1 

b: Amount of Source Transferred: 2·Q ~ ~ ;--811-4.J;t 
.. 

c: Total amount of Dilution: 4-cco ~ .. &1-~1~ 
d: Total Volume of Dilution: 

z. . 71 . f e,; /&:::(} <i_J/_J_ ~ e: Activity of Dilution la • b / c): e. 
l J 

f: .Activity of Dilution (a • b / d): - -
Dilution Logbook 1.0. #: ~S-7-z..j- 14 - \ 

Prepa,ed By: q '.7 C., ¥ Preparation Date: 'i/-2~b..s 
I 

Rev;ewed By: 'cf- iil:,__, ~/i_y/95' Review Date: 

'If the diluent remain, unchanged from the diluent used for the dilution source, then I weight dilution of • volume unit eource 

can be performed without a density conversion. If the diluent changu, 1 weighted proportion density conversion i, necessary. 

Reid and Understood By 

2n9 

Signed Date Signed Date 
--- - - · ·- --
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VALIDATION SUMMARY 



9613429 .236ll 
Kearne_v/Cenraur Division 
A.T. Kearney. Inc. 
2952 George Washington War 

Richland. Washingron 9935:! 
509 375 5667 
Facsimile 509 375 5151 

3 December 1995 

Ms. Joan Kessner 

.\,/anagemenr 
Consu/ranrs 

Bechtel Hanford Incorporated 
Post Office Box 969 MSIN H4-23 
Richland, Washington 99352 

Dear Ms . Kessner: 

DEC 1995 
RECEIVED 

Enclosed are the Radiochemistry, Wet Chemistry, and Inor­
ganic reports for SDGs No. W0699-QES and LK5379-LAS. 

Sincerely, 

~Cha:z_ R. Bruce r1st1an 
Consultant 

cc: J. Duncan - CH2 
R. Stringer - ATK 
J. Goode - ATK 
C. Reyes - ATK 



Date: 
To: 
From: 
Project: 

9613429 .. 2365 

December 1, 1995 
Bechtel Hanford Inc. {technical representative) 
A.T. Kearney, Inc. 
100-NR-2 Groundwater Sampling Round 8 

Subject: lnorganics - Data Package No. LK5379-LAS {SDG No. LK5379) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
LK5379-LAS prepared by Lockheed Analytical Services {LAS). A list of samples 
validated along with the analyses reported and the method of analysis is provided 
in the following table. 

. . . v,;ja1itsri: 
Media \ : : J~;~~I <> <<Airiah,sis 

BOGJY4 09/14/95 Water C SW-846/ICP Metals 

B0GJY5 09/14/95 Water C SW-846/ICP Metals 

Data validation was conducted in accordance with the WHC statement of work 
{WHC 1 994) and validation procedures {WHC 1 993). Appendices 1 through 5 
provide the following inf.ormation as indicated below: 

Appendix 1 . Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualifications 
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

• Holding Times 

Analytical holding times for ICP metals were assessed to ascertain whether the 
holding time requirements have been met by the laboratory. The holding time 
requirements for all metals is as follows: Samples must be analyzed within six 
months. 

Holding time requirements were met for all analytes. 
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• Blanks 

Calibration Blanks 

A calibration blank must be analyzed immediately after every initial and 
continuing calibration verification. The blank must be analyzed at the beginning 
of the run and after the last analytical sample. In the case of positive blank 
results, samples with digestate concentrations (in ug/L) of less than five times 
( < 5x) the highest amount found in any of the associated blanks have had their 
associated values qualified as non-detected and flagged "U". Samples with 
concentrations of greater than five times ( > 5x) the highest blank value do not 
require qualification. 

In the case of negative calibration blank results, if the absolute value of any 
calibration blank exceeds the Instrument Detection Limit (IDL), all non-detects 
are qualified as estimates and flagged "UJ'', and all positive results within two 
times (2x) the absolute value of the blank result are qualified as estimates and 
flagged "J". The qualification is applied only to results generated between the 
calibration blank IDL and the nearest acceptable blank. 

Level C validation does not require the qualification of data based on calibration 
blanks. 

Preparation Blanks 

At least one preparation blank, consisting of deionized distilled water processed 
through each sample preparation and analysis procedure, must be prepared and 
analyzed with every sample delivery group. In the case of positive blank results, 
samples with digestate concentrations (in ug/L) of less than five times the 
preparation blank value have had their associated values qualified as non-detects 
and flagged "U". Samples with concentrations of greater than five times the 
highest blank concentration do not require qualification. 

In the case of negative blank results, if the absolute value exceeds the Contract 
Required Detection Limit (CRDL), all non-detects are rejected and flagged "UR" 
and all detects that are less than ten times the absolute value of the associated 
preparation blank result are qualified as estimates and flagged "J". If the 
absolute value of the negative preparation blank is greater than the IDL and less 
than or equal to the CRDL, all non-detects are qualified as estimates and flagged 
"UJ" and all detects less than ten times the absolute value of the blank are 
qualified as estimates and flagged "J". lfthe sample results are greater than ten 
times the absolute value of the preparation blank, no qualification is necessary. 

Due to the presence of a positive preparation blank result, the zinc result in 
sample number B0GJY4 has been flagged "U". 
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All other preparation blank results were acceptable. 

• Accuracy 

Matrix Spike 

Matrix spike analyses are used to assess the analytical accuracy of the reported 
data and the effect of the matrix on the ability to accurately quantify sample 
concentrations. Matrix spike recoveries must fall within the range of 75 to 125 
percent. Samples with a spike recovery of less than 30% and a sample value 
below the IDL are rejected and flagged "UR". Samples with a spike recovery of 
30% to 74% and a sample result less than the IDL are qualified "UJ". Samples 
with a spike recovery of greater than 125% or less than 75% and a sample 
result greater than the IDL are qualified "J". Finally, all samples with a spike 
recovery greater than 125% and a sample result less than the IDL, no 
qualification is required. 

All matrix spike recovery results were acceptable. 

Laboratory Control Sample Recovery 

The LCS monitors the overall performance of the analysis, including the sample 
preparation. An LCS should be digested or distilled and analyzed with every 
group of samples which have been prepared together. The performance criteria 
for solid LCS samples are established through interlaboratory studies coordinated 
by a certifying agency (e.g., EPA or an independent commercial supplier). 

One liquid LCS is digested and analyzed for each sample batch in this report that 
contains water samples. The results were compared against the control limit of 
80-120% as required by WHC data validation guidelines. 

Level C validation does not require the qualification of data based on laboratory 
control samples. 

• Precision 

Laboratory Duplicate Samples 

The laboratory duplicate result measures the precision of the method by 
measuring a second aliquot of the sample that is treated the same way as the 
original. Samples whose precision fell outside the quality control requirements 
were qualified as estimates and flagged "J". 

All laboratory duplicate recovery results were acceptable. 
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ICP Serial Dilution 

The ICP serial dilution is used to determine whether significant physical or 
chemical interferences exist due to the sample matrix. If the sample 
concentration is less than or equal to fifty times the IDL for an analyte and the 
%D is outside the control limits (greater than 10%), the associated data must be 
qualified as estimated "J". 

Level C validation does not require the qualification of data based on serial 
dilution results. 

Field Split Samples 

Two sets of field splits were associated with SDG No. LK5379, as shown below: 

Sample Number 

BOGJS8 
BOGJS9 

Split Sample Number 

BOGJY4 
BOGJY5 

Well Location 

199-N-21 
199-N-21 

Sample BOGJS8 and BOGJS9 were analyzed by Quanterra Environmental 
Services and reported with SDG W0699-QES. The split sample results were 
compared using the sample guidelines for determining the RPO between a 
sample and its duplicate. All results fell within the required control limits. 

• Completeness 

Data Package No. LK5379-LAS (SDG No. LK5379) was submitted for validation 
and verified for completeness. The completion rate was 100%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

Minor positive preparation blank contamination was encountered, resulting in the 
zinc result for sample BOGJY 4 being flagged "U". All other validated results are 
considered accurate within the standard error associated with the methods. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validators in compliance with the 
procedures herein are as follows: 

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

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

J Indicates the compound or analyte was analyzed for and detected. Due 
to a QC deficiency identified during the data validation, the associated 
concentration is an estimate, but the data are usable for decision-making 
purposes . 

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

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

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

NJ Indicates presumptive evidence of a compound at an estimated value. 
The data may not be valid for some specific applications (i.e., usable for 
decision-making purposes). 

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific applications (i.e., usable for decision-making 
purposes). 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: LK5379 REVIEWER: DATE: 12/01 /95 PAGE_1_ OF_1_ 
RJS 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

Zinc u BOGJY4 Positive preparation 
blank result 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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C 
C 
C 
0 
,_;. .... 

INORGANIC ANALYSIS, WATER MATRIX, (mg/I} 

Project: BECHTEL-HANFORD 
Laboratory: Lockheed 
Case SDG: LK5379 
Sample Number B0GJY4 B0GJY5 
Location 199-N-21 199- N- 21 
Remarks Split Split 
sample uate 09/141~~ 09/14/9: 
Inorganic Analytes CRDL Result a Result a 
Aluminum 0 .2 0.035 0 .039 
Antimony 0 .06 0.058 u 0.058 u 
Arsenic 0 .0 1 0.098 u 0 .098 u 
Barium 0 .2 0.030 0 .030 
Beryllium 0.005 0.0010 u 0.0010 u 
Cadmium 0 .005 0.0050 u 0.0050 u 
Calcium 5 82 90 
Chromium 0 .01 0.0043 0. 0030 u 
Cobalt 0 .05 0.0060 u 0.0076 
Copper 0.025 0.0030 u 0.0030 u 
Iron 0 . 1 0 .1 5 0 .012 u 
Lead 0 .003 0.056 u 0.056 u 
Maanesium 5 17 18 
Manganese 0 .015 0.0042 0 .0020 u 
Mercury 0 .0002 NA NA 
Nickel 0 .04 0.015 u 0.0 15 u 
Potassium 5 7.4 7. 9 
Selenium 0.005 0.087 u 0.087 u 
Sliver 0 .01 0.0040 u 0.0040 u 
Sodium 5 150 150 
Thallium 0 .01 0.075 0 .089 
Vanadium 0 .05 0.0080 0 .0085 
Zinc 0.02 0.019 u 0.0 11 

NA = Not Analyzed 

Page_1_ of_1_ 
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9613429.2376 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOGJY4 !Date Collected: 14-SEP-95 

!Matrix: Water !Date Received: 16-SEP-95 

!Percent Solids: N/A 

Constituent :-.:· :\ :r Units .. :°, ·Methoc!c: Resul·t··.:' · 
... •.·. 

:/Date _: .. Lii.s , f>roject · ·Oata • Dilution . LAS .. ··- .. :• 
Reporting Oual . ··· Anatyzed Sample ;_'(:.. .. · ... ' ::=· .. : ··:::}::\: Batch 10 10 

. ::.!:::,);::;:_ : Limit 
. •· 

ALUMINUM, TOTAL mg/L 6010 0.035 0.029 B 1 16-0CT-95 27912 L5379·2 

ANTIMONY, TOTAL mg/L 6010 < 0.058 0.058 0-. 1 16·0CT·95 27912 L5379·2 

ARSENIC, TOTAL mg/L 6010 < 0.098 0.098 Ll 1 16-0CT-95 27912 L5379·2 

BARIUM, TOTAL mg/L 6010 0.030 0.021 B 1 16·0CT·95 27912 L5379·2 

BERYLLIUM, TOTAL mg/L 6010 < 0.0010 0.0010 u_ 1 16·0CT·95 27912" L5379·2 

CADMIUM, TOTAL mg/L 6010 < 0.0050 0.0050 u_ 1 16-0CT-95 27912 L5379·2 

CALCIUM, TOTAL mg/L 6010 82. 0.032 1 16·0CT·95 27912 L5379·2 

CHROMIUM, TOTAL mg/L 6010 0.0043 0.0030 B 1 16-0CT-95 27912 L5379·2 

COBALT, TOTAL mg/L 6010 < 0.0060 0.0060 u. I 1 16·0CT·95 27912 LS379·2 

COPPER, TOTAL mg/L 6010 < 0.0030 0.0030 u.. I 1 16·0CT·95 27912 L5379·2 

IRON, TOTAL mg/L 6010 0.15 0.012 I 1 16-0CT-95 27912 L5379·2 

LEAD, TOTAL mg/L 6010 < 0.056 0.056 \..,l I 1 16·0CT·95 27912 L5379·2 

MAGNESIUM, TOTAL mg/L 6010 17. 0.050 1 16·0CT·95 27912 L5379·2 

MANGANESE, TOTAL mg/L 6010 0.0042 0.0020 B 1 16·0CT·95 27912 L5379·2 

NICKEL, TOTAL mg/L 6010 < 0.015 0.015 u. I 1 16-0CT-95 27912 L5379·2 

POTASSIUM, TOTAL mg/L 6010 7.4 0.60 I 1 16-0CT-95 27912 L5379·2 

SELENIUM, TOTAL mg/L 6010 < 0.087 0.087 u I 1 16·0CT·95 27912 LS379·2 

SILVER, TOTAL mg/L 6010 < 0.0040 0.0040 u. I 1 16·0CT·95 27912 L5379·2 

SOOIUM, TOTAL mg/L 6010 150 0.070 1 16-0CT-95 27912 L5379·2 

THALLIUM, TOTAL mg/L 6010 0.075 0.050 B 1 16·0CT·95 27912 L5379·2 

VANAOIUM, TOTAL mg/L 6010 0.0080 0.0040 B 1 16·0CT·95 27912 L5379·2 

ZINC, TOTAL mg/L 6010 0.019 0.0040 /u 1 16·0CT·95 27912 LS.379·2 
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9613429.2377 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

Jclient Sample ID: BOGJYS JDate Collected: 14-SEP-95 

JMatrix: Filt H2O JDate Received: 16-SEP-95 

!Percent Solids: N/A 

: unh:s::> 't1ethcxi' _Resul i: . Pr~ject ' : Cata Di Lut·ii:in Date . . LAS _: . LAS 
··: .--::-· .... :··· -:"'.;.:·::_· ·.···. -: ·· · Repo·rting _: Oual ' ·Analyzed Batch · IO Sample ID 

· · .. ···=.,'·::_; .. _::c·-·· · ·· ... ,·., ... ·.:,:,:.,,.. .. Limit · 
:- ,: :•· :::::.·· ,.•. ::: .'::=: .::::.•: .: ·. ,• . 

ALUMINUM, DISSOLVED mg/L 6010 0. 039 0.029 B 16·0CT·95 27913 L5379·21 

ANTIMONY, DISSOLVED mg/L 6010 < 0.058 0.058 16·0CT·95 27913 L5379·21 

ARSENIC, DISSOLVED mg/L 6010 < 0.098 0.098 u 16·0CT·95 27913 L5379·21 

BARIUM, DISSOLVED mg/L 6010 0.030 0.021 B 16·0CT·95 27913 L5379·21 

BERYLLIUM, DISSOLVED mg/L 6010 < 0.0010 0.0010 16·0CT·95 2791~ L5379·21 

CADMIUM, DISSOLVED mg/L 6010 < 0.0050 0.0050 16·0CT·95 27913 L5379·21 

CALCIUM, DISSOLVED mg/L 6010 90. D.032 16-0CT-95 27913 L5379·21 

CHROMIUM, DISSOLVED mg/L 6010 < 0.0030 0.0030 16-0CT-95 27913 L5379·21 

COBALT, DISSOLVED mg/L 6010 0.0076 0.0060 B 16-0CT-95 27913 L5379·21 

COPPER, DISSOLVED mg/L 6010 < 0.0030 0.0030 u 16-0CT-95 27913 L5379·21 

IRON, DISSOLVED mg/L 6010 < 0.012 0.012 u 16·0CT·95 27913 L5379·21 

LEAD, DISSOLVED mg/L 6010 < 0.056 0.056 IJ 16-0CT-95 27913 L5379·21 

MAGNESIUM, DISSOLVED mg/L 6010 18. 0.050 16-0CT-95 27913 L5379·21 

MANGANESE, DISSOLVED mg/L 6010 < 0.0020 0.0020 ll_ 16-0CT-95 27913 L5379·21 

NICKEL, DISSOLVED mg/L 6010 < 0.015 0.015 lJ. 16-0CT-95 27913 L5379·21 

POTASSIUM, DISSOLVED mg/L 6010 7.9 0.60 16-0CT-95 27913 L5379·21 

SELENIUM, DISSOLVED mg/L 6010 < 0.087 0.087 U. 16·0CT·95 27913 L5379·21 

SILVER, DISSOLVED mg/L 6010 < 0.0040 0.0040 l,\ 16·0CT·95 27913 L5379·21 

SOOIUM, DISSOLVED mg/L 6010 150 0 . 070 16·0CT·95 27913 L5379·21 

THALLIUM, DISSOLVED mg/L 6010 0.089 0.050 B 16-0CT-95 27913 L5379·21 

VANADIUM, DISSOLVED mg/L 6010 0.0085 0.0040 B 16·0CT·95 27913 L5379·21 

ZINC, DISSOLVED mg/L 6010 0.011 0.0040 B 16-0CT-95 27913 L5379·21 
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9613~29.2378 
Lockheed Environmental Systems & Tecboologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 
Tolopbo~ 702-361-0220 800-'82-7605 F= WW• 702-361-8146 ~ 

LOCKHEED MARTIN-

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

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

October 27, 1995 

l5379 
0400000-B 
895-093 
0916596 
274 
LK5379 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 16 September 1995. 

The temperature of the cooler upon receipt was 2 °C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples were 
received in time to meet the analytical holding time requirements with the exception of 
method 300.0 nitrate-nitrogen, nitrite-nitrogen, and orthophosphate. 

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

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group. 

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 375-4741. 
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Lockheed Analytical Services Log-in No.: L5379 
Quotation No.: 0400000-B 

SAF: 895-093 
Document File No.: 0916596 
WHC Document File No.:274 

SDG No.: LK5379 

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

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

cc: Client Services 
Document Control 

;::_y~*~ 
Kathleen M. Hall 
Client Services Representative 
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Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

WATERS 

Log-in No.: L5379 
Quotation No.: O400000-B 

SAF: B95-093 
Document File No.: 0916596 
WHC Document File No.:274 

SDG No.: LK5379 

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(sl, duplicate sample(s). 

Preparation and Analysis Requirements 

All samples were received on September 16, 1995. The samples were logged in as 
L5379 and were prepared and analyzed in batch 916 bhT. 

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 

000016 

October 18, 1995 
Date 



9613429.,381 

Lockheed Analytical Services 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

FILTERED WATERS 

Log-in No.: L5379 
Quotation No.: 0400000-B 

SAF: 895-093 
Document File No.: 0916596 
WHC Document File No. :274 

SDG No.: LK5379 

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 September 16, 1995. The samples were logged in as 
L5379 and were prepared and analyzed in batch 916 bhD. 

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 

00001'7 

October 18, 1995 
Date 



Bechtel Hanford, Inc. LSJ·~ Pege __ 1 _ of _ -CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
1°et11 Turn11round 

-

Collector 
/2/t:20 /1'1<'NTy 

Comp11ny Cont11ct Telephone 
0 Priority 

AL Mlic...J,.101,-Al J. V. Borghese (509) 372-9584 • Normel 

Project Designation • Sampling Location SAF No . 
100-NR-2 Groundwater Sampling• Round 8 100 N B95-093 

Ice Chest No. Field Logbook No. Method of Shipment 
6:'L-/S- £"r✓~/o.r~ F11der11l Express 

Shipped To Of11it11 Property No . Bill of Lading/Air Bill No . 
Lockheed wCJs-o -oao<-1-s-o c)_qQ'{C:J<f07<o S 
Ponible Sample Hazards/Remarks 

Preservation 
Non~~ HN03 Cool 4°C Cool 4°C H,so, Cool 4°C Cool 4°C None HN0 3 Nono 

, 
Type of Cont11in11r 

P/G P/G G G P/G -· P/G p P/G G PIG:,_,. I 

No. of Conteiner(1) 
-al-

1 1 4 1 1 1 1 8 1 1 -~ 

Special Handling end/or Storage 
Volume .. 

Maintain semples between 2•c end 6°C. SOOmL 500mL 1 L IL 250mL 250mL 250ml 1L 500ml 20m 
-

Anion, IICI ~ 
ICP Oil end TPH Conduct· Turbidity pH Grou Tritium Act,vit 
Motels• 

· F. Cl. SO,. 
Greese ivity Alpho , 5 Ce n ~ 

5AMPl[ ANALYSIS TAL 
PO,. NO,. G,011 Btle. - NO, s,-90. - (Unfilter- IUnlolttrodl Gamm• r--

;:: edl Spoc 
·---- '• ... ·• .. M•••••• 0dto S,smptod T1m11 Sempled 

~ • •• w ~/2/4- /~~4>- X. X X ~ X X X X X >( 
--·· 

I .. 

\ i.) 

' 
.. 

':I,) 
't-
~ 

'i ~-
I 

(~ 
'~ 
~~ 

· .. · .. SPECIAL INSTRUCTIONS M1tru• 

t\CHAIN OF P~SESSION Sign/Print Nemes Semple enelysis for phosphete, nitrete, end nitrite by EPA 300 .0 ; pH by 

,1/ 
s • So•I 

l,f{11l~~Y~1e~ t:~/Time _ _ ~~ & ~ Date/Time /.r,;s- SW-846 9040; end turbidity by EPA 180. 1 ere being requested for informetion Sf • S~1mef"II 

only. The ERC Contrector ecknowledges thet the holding times will not be met. 
SO - Sohd 

"31-~ ,, - d/ ''I -,.,- h I'":) ~ .w/.#.41 Jil-.M--Ff' SL .. Sludge 
w. w,1,, 

~~~ ~ Date/Time °'o/ Received By Det11/Tim11 0 • 0,1 

'./?pL#.-- , ~/.,4>~ 
A • Au 
OS • Q, u-n Solid • 

~elinquiihed By Det11/Tim11 Received By Det11/Tim11 Ol .. Oiurn l 1t1u•d• 

/ 
I • T+thHI 

WI. Wipe 

Relinquished By Date/Time Received By Det11fTim11 l a l1<1t1tc1 

V .. Veg el .i ,on 

~ • OU'\oe l .. 

C) LABORATORY Received By Title 0818~11 

C) ~ SECTION ~ :d ~k ( __ ..,1--,/. :-.. '(·tc.. . ~ lo 1 >- 0 

t FINAL SAMPLE Disposal Method Disposed By Dete{Tim\ 
DISPOSITION' 

--·-
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. CHAIN OF CUSTODYIUMPLE ANALYSIS REQUEST LSj; llf lldllll ff_.fDrd, Int:. CD • . . 
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pq 
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It 
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/ 

IPet• ful'Nl'OV!d • . • a jtrf1rtty 

raa"~. At. (l,1ao '/,,,-~r1 H•~ 
CDmPI"• «.onlecl -,.iephont 

. 
J. Y,lo,glMt• . IIOttffJ-N14 I Norma 

PleJNI 1De•iQn,Uim I ·s....,..111 Loo.«lon . IISAtNt, . . 
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Appendix 5 

Data Validation Supporting Documentation 



INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION A B (9 D E 
LEVEL: 

PROJECT: wu.c/ F, ~T DATA PACKAGE: LK 53 ?-Cf -LAS 

VALIDATOR:~S LAB: Lo c.. \( 'n ~ e d DATE: Nov . I Lf 
CASE: 100-t-JR-~ SDG: L\<5379 

ANALYSES PERFORMED 
0ClP/1CP 0 ClP/GFM 0 QPJHg 0 ClP/Cyenide 0 0 

}( SW-846/ICP 0 SW-846/GFM 0 SW-848/Hg 0 SW-848 
Cyenid. 

SAMPLES/MATRIX 

Ror7 0Y~ . BOb0YS 
I 

..s'i'in- :'\~--=--1.,_ (;:).. 
' I '-

~- DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 

Is a case narrative present? 

Comments: 

0 0 

v,~-k..r s ... "'U') r,s\ 
,.J 

l'i'1 c; 

N/A 
N/A 

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

2. HOLDING TIMES 
Are sample holding times acceptab l e? 
Comments: 

. .. . ... @ No N/A 

----------------------------
,1.J ( r>'I <.+o,/s L 0 """ o ""'+-h s ~ 

~ti( 

uooo2J 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations perfonned on all.instruments?. 
Are initial calibratio~s acceptable? •••••••• 
Are ~CP interference checks acceptable? •••• ~ •• 

.•• Yes 
• • Yes 

• Yes 

Were ICV and CCV checks performed on all instruments?. • Yes 
Are ICV and CCV checks acceptable? • • • • • • • ••. • Yes 

No 
No 
No 
No 
No 

Comments: ____________________________ _ 

4. BLANKS 

Were ICB and CCB checks perfonned for all applicable analyses? Yes 
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 

. . (]µ 

. . Yes 

. . Yes 

.. Yes 

No@ 
No W 
No N/A 

{§) N/A 

No cJJi) 
No ® 

-----------------------------
\?, O 0 J" '( '-{ 

5. ACCURACY 

Were spike samples analyzed? 

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

.Gii) No N/A 
... @ No N/A 

•• Yes No ®-
. • Yes No @i) 

-----------------------------
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? 
Are laboratory duplicate samples RPO values acceptable? •• 
Were ICP serial dilution samples analyzed? •... 
Are ICP serial dilution %0 values acceptable? . 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 

. -~ No 

. . @ No 
• Yes No 

• Yes No 

•. Yes No 

.@No 

N/A 
N/A 

<iffe 
@) 
(][i) 

N/A 

Con,nents: /5~; ~ 
_-...1:'3::..::::o~b~Y......1.1...L§_J.-/ ....... ~~o~:r:~s.D...g ~✓::,__ ___ ....,!B,L.;.0~.6-J:L-{.l.....5=-+/_· ~(3-=0--=G::....;X~0~°t~v 

I 

7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? .... . Yes 

Are duplicate injection %RSO values acceptable? • . Yes 

Were analytical spikes performed as required? ••...••• 

Are analytical spike recoveries acceptable? • 

Was MSA perfonned as required? 
Are MSA results acceptable? • . 

• Yes 
. Yes 
. Yes 

. Yes 

No Qi> 
No<!!!) 
No<!!/) 
No@ 

No {i)A 

No ~ 
Comments: ____________________________ _ 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? .@) No 

Are all results supported in the raw data? . . Yes No 

Are results calculated properly? •• Yes No 

N/A 
crfft> 
0J) 
N/A Do results meet the CRDLs? .... • B No 

Comments: ______________ ~--------------

uooo~s 



BLANK AND SAMPLE DATA SUMMARY 

SDG: LKS3'?9 VALIDATOR: R~.~ DATE: tt /11../ /qS PAGE ~ OF J 
I • I 

COMMENTS: 

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X lOX SAMPLES CNALIFI En 
RESULT RESULT AFFECTED 

:PK.o 2:tnc. .0111 M°' IL ,0555 0.11 \ tsob ~YL\ "--l 
1 (7 I 



Date: 
To: 
From: 
Project: 

9613~29.2391 

December 1, 1995 
Bechtel Hanford Inc. (technical representative) 
A.T. Kearney, Inc. 
100-NR-2 Groundwater Sampling Round 8 

Subject: Wet Chemistry - Data Package No. LK5379-LAS (SDG No. LK5379) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
LK5379-LAS prepared by Lockheed Analytical Services (LAS). A list of the 
samples validated along with the analyses reported and the method of analysis is 
provided in the following table. 

B0GJY4 09/14/95 Water C 

B0GJY5 09/14/95 Water C 

Note 1. Requested Method: Cl, F, N03 , N02 , S04 , P04 

Note 2. Requested Method: Turbidity, pH , Conductivity 
Note 3. Requested Method: TPH, Oil and Grease 

See Notes 1,2,3 

See Note 1 

Data validation was conducted in accordance with the WHC statement of work 
(WHC 1 994) and validation procedures (WHC 1993). Appendices 1 through 5 
provide the following information as indicated below: 

Appendix 1 . Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualifications 
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

• Holding Times 

Analytical holding times are assessed to ascertain whether the holding time 
requirements are met by the laboratory. The holding time requirements are as 
follows: 28 days for fluoride, chloride, sulfate, specific conductivity and oil and 
grease; 14 days for total petroleum hydrocarbons; 48 hours for turbidity, nitrate, 
nitrite and phosphate, and immediately for pH. 

000001 



9613429 .. 2392 

If holding times are exceeded, but not by greater than two times the limit, all 
associated sample results are qualified as estimates and flagged "J" for detects 
and "UJ'' for non-detects. If holding t imes are exceeded by greater than two 
times the limit, all associated detectable sample results are qualified as estimates 
and flagged "J" and all non-detects are rejected and flagged "UR". 

The holding time for nitrate was exceeded by greater than twice the limit for 
sample numbers BOGJY 4 and BOGJY5. Therefore, the associated results, both 
detects, were qualified as estimates and flagged "J". 

The holding time for nitrite was exceeded by greater than twice the limit for 
sample numbers BOGJY4 and BOGJY5. Therefore, the associated results, both 
non-detects, were rejected and flagged "UR". 

The holding time for phosphate was exceeded by greater than twice the limit for 
sample numbers BOGJY4 and BOGJY5. Therefore, the associated results, both 
non-detects, were rejected and flagged "UR". 

The holding time for turbidity was exceeded by greater than twice the limit for 
sample number BOGJY 4. Therefore, the associated detected result was qualified 
as an estimate and flagged "J" . 

The holding time for pH was exceeded by greater than twice the limit for 
sample number BOGJY 4. Therefore, the associated result was qualified as an 
estimate and flagged "J". 

The Oil and Grease method requires that water samples be preserved with 5 ml 
of HCI if analysis will not be performed within several hours of sampling. No 
preservatives were added to the aliquot of sample BOGJY 4 which was used for 
Oil and Grease analysis, nor was the sample analyzed within several hours of 
sampling. Therefore, since the Oil and Grease result was non-detected, the 
result has been rejected and flagged "UR". 

Holding times were met for all other analytes. 

• Instrument Calibration 

Instrument calibration is performed to establish that the instrument is capable of 
producing acceptable and reliable analytical data over a range of concentrations. 
The initial and continuing calibrations are performed according to the associated 
EPA Methods and all results must meet validation requirements set by 
Westinghouse Hanford Company (WHC 1992,b). At least one blank and three 
standards were used to establish the instrument calibrations prior to sample 
analysis and the correlation was greater than or equal to 0.995. Continuing 
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calibration checks are performed to verify that instrument performance is stable 
and reproducible on a day-to-day basis. 

Instrument calibration is not evaluated under Level C validation. 

• Blanks 

Method blank analyses are performed to determine the extent of laboratory 
contamination introduced through sampling, sample preparation and analysis. At 
least one acceptable method blank analysis must be conducted for every 20 
samples. No contaminants should be present in the method blank. All blank 
results must fall below the CROL and if not, all associated data less than five 
times the amount found in the blank are qualified as non-detected "U". 

All method blank results were acceptable. 

• Accuracy 

Matrix Spike 

Matrix spike analyses are used to assess the analytical accuracy of the reported 
data and the effect of the matrix on the ability to accurately quantify sample 
concentrations. Matrix spike recoveries must fall within the range of 75 to 125 
percent. Samples with a spike recovery of less than 30% and a sample value 
below the IDL were rejected and flagged "UR". Samples with a spike recovery 
of 30% to 74% and a sample result less than the IDL are qualified "UJ". 
Samples with a spike recovery of greater than 125% or less than 75% and a 
sample result greater than the IDL are qualified "J". Finally, all samples with a 
spike recovery greater than 125% and a sample result less than the IDL, no 
qualification is required. 

All matrix spike recovery results were acceptable. 

Laboratory Control Sample 

The LCS monitors the overall performance of the analysis, including the sample 
preparation. An LCS should be prepared (e.g., digested or distilled) and analyzed 
with every group of samples which have been prepared together. The 
performance criteria for solid LCS samples are established through 
interlaboratory studies coordinated by a certifying agency (e.g., EPA or an 
independent commercial supplier). If the LCS recoveries are outside the control 
limit and the sample result is greater that the IDL, all sample results must be 
qualified as estimates and flagged "J". If the LCS recoveries are less than the 
control limit and the sample result is less than the IDL, all sample results must be 
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flagged "UJ ". If the LCS recoveries are greater than the control limits and the 
sample result is less than the IDL, then no qualification is necessary. The 
performance criteria for aqueous LCS samples are percent recoveries between 
80% and 120%. Samples with LCS recoveries of less that 50% are rejected 
and flagged "UR/R" . Samples with LCS recoveries between 50% and 79% and 
a sample value below the IDL are qualified as estimates and flagged "UJ'' . If the 
LCS recovery is greater than 120% or between 50% and 79% and a sample 
value above the IDL, the result is qualified as an estimate and flagged "J". For 
LCS recoveries greater than 120% and a sample value below IDL, no 
qualification is necessary. 

LCS results are not evaluated under Level C validation. 

• Precision 

Laboratory Duplicate Samples 

Laboratory duplicate sample analyses are used to measure laboratory precision 
and sample homogeneity. Results must be within RPO limits of + /-35%. If RPO 
values are out of specification and the sample concentration is > 5xCRDL, all 
associated sample results are qualified as estimated "J" for detects, "UJ'' for 
non-detects. If RPO values are plus or minus two times the CRDL C±.2xCRDL) 
and the sample concentration is less than five times the CRDL, all associated 
sample results are qualified as estimated and flagged "J" for detects and "UJ" 
for non-detects. The performance criteria for aqueous laboratory duplicates are 
an RPO less than 20% for positive sample results greater than five times the 
CRDL or plus or minus the CRDL(_±.CRDL) for positive sample results less than 
five times the CRDL. Sample result s outside the criteria are qualified as 
estimates and flagged "J". 

All laboratory duplicate results were acceptable. 

Field Split Samples 

Two sets of field splits were submitted to LAS as shown below: 

Sample Number Split Sample Number Well Location 

BOGJS8 
BOGJS9 

BOGJY4 
BOGJY5 

199-N-21 
199-N-21 

Sample BOGJS8 and BOGJS9 were analyzed by Quanterra Environmental 
Services and reported with SDG W0699-QES. The split sample results were 
compared using the sample guidelines for determining the RPO between a 
sample and its duplicate. All results fell within the required control limits. 
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• Completeness 

Data Package No. LK5379-LAS (SDG No. LK5379) was submitted for validation 
and verified for completeness. Nitrite and phosphate results for both samples 
were rejected due to exceeded holding times, resulting in a completion rate of 
69%. 

MAJOR DEFICIENCIES 

Due to exceeded holding times, nitrite and phosphate results for both samples were 
rejected and flagged "UR". Due to the lack of preservation, the Oil and Grease 
result in sample BOGJY4 was rejected and flagged "UR". Rejected results are not 
usable for any purposes and shou ld not be reported . 

MINOR DEFICIENCIES 

Due to exceeded holding times, pH, nitrate and turbidity results have been qualified 
as estimates and flagged "J". Data flagged "J" indicate the associated 
concentration is an estimate, but the data are usable for decision making purposes. 
All other validated results are considered accurate within the standard error 
associated with the methods. 

REFERENCES 

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 
SW-846, Third Edition, Environmental Protection Agency, Washington , D.C. 

EPA, 1991 b, EPA Contract Laboratory Program Statement of Work for Organics 
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection 
Agency, Washington, D.C . 

WHC, 1992a, Data Validation Procedures for Chemical Analyses, 
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October 1993. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validators in compliance w ith the 
procedures herein are as follows : 

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

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

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

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

I 

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

NJ Indicates presumptive evidence of a compound at an estimated value . 
The data may not be valid for some specific applications (i.e., usable for 
decision-making purposes) . 

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific applications usable for decision-making purposes). 
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Appendix 2 

Summary of Data Qualification 
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! 

DATA QUALIFICATION SUMMARY 

SDG: LK5379 REVIEWER: DATE: 12/01 /95 PAGE _ 1_ OF_1 _ 
RJS 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

pH J BOGJY4 Holding time exceeded 

Turbidity J BOGJY4 Holding t ime exceeded 

Nitrate J BOGJY4,BOGJY5 Holding time exceeded 

Nitrite UR BOGJY4, BOGJY5 Holding time exceeded 

Phoshpate UR BOGJY4, BOGJY5 Holding time exceeded 

Oil and Grease UR BOGJY4 No Preservation 
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C 
C --C 
~ 
~ 

GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/I) 

Project: BECHTEL - HANFORD 
Laboratory: Lockheed 
Case SDG: LK5379 
Sample Number B0GJY4 B0GJY5 
Location 199-N- 21 199- N-21 
Remarks Split Split 
Sample Date 09/14/95 09/14/95 
ueneraI vnem1strv Method Result Q Result Q Result Q Result Q 
Chloride 300.0 20 20 
Fluoride 300.0 0.1 u 0.1 u 
Nitrate-N 300.0 8.1 J 8.3 J 
Nitrite-N 300.0 0.01 UR 0.01 UR 
Ortho - Phosphate 300.0 0.1 UR 0.1 UR 
Sulfate 300.0 300 300 
Spec. Conductance 120.1 1100 NA 
Turbidity 180.1 0.64 J NA 
pH 9040 7.8 J NA 
011 and Grease 413.1 5.00 UR NA 
TPH 418.1 1.00 u NA 

NA = Not Analyzed, Turbid ity (NTU), Specific Conductivity (umhos/cm), pH (pH units) 

Page_2_ of_2_ 

Result Q HeBUlt u Hesun u Hesutt u Hesult u Hesult u 

-



9613429,.Z~OZ 
LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sample ID: BOGJY4 !Date Collected: 14-SEP-95 

!Matrix: Water jDate Received: 16-SEP-95 

. ·.· 

- ..•• :::•::·••!· i ::• i••••::•···•:=:•·•!•:.• !! !I!:/:IiIJ::j::1:::1:::.:::•:•:l;:::•:••:• '.i::• -· • 

:units ·'.' Method Result •- Reporting ,_-·· oate ._ -:··oata ... 
.. :}\_:::• .. _•)t\: > }::{\)-. <_::,,,-·-\: -:•-• :: > ), :•/ :: . 

·;:': .. ;.·.; :.•.···:::-_;·:-: Det I L:iini t Qualifier(s) _Analyz~ , . ·.·_-:. : .. · .. ·.·.,•,;-·-· -:-:_:-:.·:·-· .· .· •,• · .. 

Specific Conductance uS/cm 120. 1 1100, 1 26-SEP-95 

Turbidity NTU 180. 1 0.64 N/A ~:1" 23-SEP-95 

Chloride mg/L 300.0 20. 0.02 20-SEP-95 

Fluoride mg/L 300.0 < 0.1 0.1 ~ 20-SEP-95 

Nitrate-N mg/L 300 . 0 8. 1 0. 02 ,)( 3 20-SEP-95 

Nitr i te-N mg/L 300.0 < 0.01 0.01 /V\\ 20-SEP-95 

Ortho Phosphate mg/L 300.0 < 0. 1 0. 1 /U~ 20-SEP-95 

Sul fate mg/L 300.0 300 1 0(1:10) 20-SEP-95 

pH pH Units 9040 7.8 0. 1 I :::r 22-SEP -95 

U00012 

LAS LAS 
-•- BatchllD _ Sample I ID --

27575 L5379·9 

27708 L5379· 10 

27576 L5379· 3 

2?578 L5379· 3 

27580 L5379-3 

27582 L5379-3 

27584 L5379-3 

27586 L5379 -3 

27656 L5379 · 11 



9613~29.2403 

LOCKHEED ANALYTICAL SERVICES 

OIL AND GREASE - GRAVIMETRIC METHOD 
413. 1 OIL AND GREASE 

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

BOGJY4 
14-SEP-95 
28-SEP-95 
Water 
413.l OIL AND GREASE 27944 

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

L5379-4 
16-SEP-95 
28-SEP-95 
ID: 092895-413.l 
l 

.-r---.-
Total Oil and Grease <S.00 UJQ__ 5.00 

000013 



LOCKHEED ANALYTICAL SERVICES 

TOTAL PETROLEUM HYDROCAJIBONS BY FTIR 
418.1 TPH 

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

B0GJY4 
14-SEP-95 
26-SEP-95 
Water 
418.1 TPH 27753 

LAL Sample ID: 
Date Received: 

L5379-8 
16-SEP-95 

Date Extracted: 25-SEP-95 
Analytical Batch ID: 092695-418.1 

Dilution Factor: 1 

-if-
TRPH <1.00 tc. 1.00 

000014 



961 ~1·4. r)g ". r1or·: J ( • .; ' ;.1, 
LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

jClient Sample ID: BOGJYS jDate Collected: 14 -SEP-95 

jMatrix: Filt H20 jDate Received: 16-SEP- 95 

Constituent · 
,: 

/. ·••·=. . •,· ·: :/t::f ;:\i:: ;;: \ J~ii::i // :ti~thod · -iResul t ,/ Reper.ting Date ·.•· 
. ') ?< ,·<:: .•·=:: 

Data .. : 
=•\::::::=:::\;:: · .. · ·,•.· ::} :.: .. ::-f/•: .. .. ·/::=-:.::-::·:·.:-: ::; : oetjL,init oualifler(s) ;:Analyz~ . :-:;:❖ ::::•·,• 

Chloride mg/L 300.0 20. 0.02 20-SEP-95 

Fluor ide mg/L 300.0 < 0. 1 0. 1 u.. 20-SEP -95 

Ni trate·N mg/L 300.0 8.3 0.02 / 1 20-SEP-95 

Ni trite·N mg/L 300.0 < 0.01 0.01 ;<vR 20-SEP-95 

Ortho Phosphate mg/L 300.0 < 0.1 0.1 I tJP-, 20-SEP-95 

Sul fate mg/L 300.0 300 1 0(1:10) 20-SEP-95 

000015 

LAS LAS 
Batch j 1D Sample I 10 

215n L5379-22 

27579 L5379-22 

27581 L5379-22 

27583 L5379· 22 

27585 L5379-22 

27587 L5379- 22 



Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Appendix 5 

Data Validation Supporting Documentation 
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Qualifiers which may be applied by data validators in compliance with the 
procedures herein are as follows: 

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

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

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

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

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

NJ Indicates presumptive evidence of a compound at an estimated value. 
The data may not be valid for some specific applications (i .e., usable for 
decision-making purposes). 

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific applications (i.e., usable for decision-making 
purposes) . 
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Laboratory Narrative and Chain-of-Custody Documentation 
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Lockheed Environmental Systems & Technologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89 119-3705 
Tol<pbo~ 702-361--0220 800-582-7605 Faosw,it, 702-361-81'6 ~ 

LOCKHEED MARTIN-

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

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

October 27, 1995 

L5379 
0400000-B 
895-093 
0916596 
274 
LK5379 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 16 September 1995. 

The temperature of the cooler upon receipt was 2 °C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples were 
received in time to meet the analytical holding time requirements with the exception of 
method 300.0 nitrate-nitrogen, nitrite-nitrogen, and orthophosphate. 

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

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group. 

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 375-4741 . 

000020 



Lockheed Analytical Services Log-in No. : L5379 
Quotat ion No. : O400000-B 

SAF: 895-093 
Document File No.: 0916596 
WHC Document File No.:274 

SDG No.: LK5379 

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

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

cc: Client Services 
Document Control 

;::_v~feR 
Kathleen M . Hall 
Client Services Representative 

uouo2:1 
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Lockheed Analytical Services Log-in No.: L5379 
Quotation No.: 0400000-B 

SAF: 895-093 
Document File No.: 0916596 
WHC Document File No.:274 

SDG No.: LK5379 

• 

• 

CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

WATER 

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

Preparation and Analysis Requirements 
One water sample was received for LK5379 and analyzed in batches 916 bh and 91 6 
bht for selected analytes as requested on the chain of custody. Quality control 
analysis was performed on the following sample: 

Client ID LAL# Method 

BOGJY4 L5379-9 DUP 1 20. 1 Conductivity 

L5379-10 DUP 180. 1 Turbidity 

L5379-3 MS, DUP 300.0 Chloride, Fluoride, Nitrate-Nitrogen, 
Nitrite-Nitrogen, Orthophosphate, Sulfate 

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

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

the reporting detection limits. 

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

Kay Mccann 
Prepared By 

U0002~ 

October 15. 1995 
Date 
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Lockheed Analytical Services Log-in No.: L5379 
Quotation No.: O400000-B 

SAF: 895-093 
Document File No.: 0916596 
WHC Document File No.:274 

SDG No.: LK5379 

• 

• 

CASE NARRATIVE 
INORGANIC NON-METALS ANALYSES 

FILTERED WATER 

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

Preparation and Analysis Requirements 
One filtered water sample was received for LK5379 and analyzed in batch 91 6 bhd for 
selected analytes as requested on the chain of custody. Quality control analysis was 
performed on the following sample: 

Client ID LAL# Method 

BOGJY5 L5379-22 MS,DUP 300.0 Chloride, Fluoride, Nitrate-Nitrogen, 
Nitrite-Nitrogen, Orthophosphate, Sulfate 

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

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

the reporting detection limits. 

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

Kay Mccann 
Prepared By 

000023 

October 15, 1995 
Date 



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

LSl=Lj Page __ 1 _ of _ -Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 
ID11t11 Turnaround 

Collector 

12, c.~o /1-1-or.tr.; Comp11ny Contact Telephone 
0 Priority 

AL M~<...1-10/Z-N J . V. Borghese (509) 37 2-9584 • Normal 

Project D11sign11tion ' Sampling Location SAF No . 
100-NR-2 Groundw11ter S11mpling • Round 8 100 N 895-093 

Ice Chest No. Field Logbook No . Method of Shipment 
eL--/S- £ r..t'-/or~ F11der11I Express 

Shipped To Olleite Property No. Bill of Lading/Air Bill No . 
Lockheed WCf5-o -oaoc.,.50 c1qo'-f0<tO7'?J s 
PoHible Sample Hazards/Remarks Preservation 

HNO, Cool 4°C Cool 4°C H,so, Cool 4°C Cool 4°C None HNO, None Non9 .-, 

Type of Container 
I.J-._ 

PIG PIG G G PIG PIG p PIG G PIG;-: 

No. of Cont11in11r(1) 
1 1 4 , 1 1 1 8 1 

-X:. 
1 {'-., 

Spacial Handling end/or Storage 
Volume 

~ 

Melntein samples between 2°C and 6°C. 500mL 500mL lL lL 250mL 250ml 250ml 1 L 500ml 20n~i~ 
Anion, (ICI -ICP Oil and TPH Conduct- Turbidity pH Gro11 Tritium Act1v11~ 

Metnla - · F. Cl. SO, . Grease ivity Alpha. S c n n -..C -- SAMPLE ANALYSIS TAL 
PO,. NO,. G,011 611a, - NO, s,-90. - (Unfilter • - (Unldllr tdl Genvn1 - 11d) Spot -

~ 
..•. , ·• "• M•'"" • Odle S9n1pled T,me S11mpl11d 

-
1/.,,A,-• .. w / 3 ':J-.,- X X X ~ X X X X X x__ ...... 

' D 
~ 

-- .... ,, 
" i 

I~ 
I 

':} 

~~ 
. . . . 

SPECIAL INSTRUCTIONS M•w•• 

[\CHAIN OF P~SESSION Sign/Print Namas Sample analysis for phosphat11, nitrat11, and nitrit11 by EPA 300.0; pH by s • Soil 

~~ By~f'E&.t:">J ~~/Time _ _ Dat11/Tim11 /j~ SW-846 9040; 11nd turbidity by EPA 180.1 are being requested for information SC • S.-d1m1 n1 
},711' ~~&c;,- SO • Sohd 

:.I- ,,,____ ,. 41 I'/ .,,,- h I--:, A~,/Af,41 fl-./1/75' 
only. The ERC Contractor acknowledges thet the holding times will not be met. SL • Sludge 

w. w,1, , 

~!(Ji~~~ Oete/Time og~ Received By Dete/Time 0 • o,, 
A • Au 

·~, /_ ,t:/ h47'J-~~, ~/.~--, > • OS • OrU"TI Soltd • 

l)lelinquislied By Dete/Time Received By Dote/Time Dl - o,um l •QVld l 

/ 
T .. Tutve 
WI - W1pt; 

l • l tQV'd 
Relinquished By Dote/Time Received By Dete/Time V .. Veg el 11,on 

X .. Otr,. , 

c:; LABORATORY Received By Title Dete~o /4 
r'j ~ SECTION ~ fl ~k (-. .... 1-../. ~ '(·/L, . ,.. 01 )-o 

'I FINAL SAMPLE Dispose! Method Disposed By Date/Tim\ 

~ DISPOSITION' 
·----- -
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•~11 ffinfDnf, IM. . CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST u,; ~~if . '•ae -:-1- .. ~-
• • , It, wate rumw~ud 

· · · , - ' • 0 frforftr · 
aa" .. , A O · ~ · 1.DmP111)' «:ont1c1 n1111r,ont 1 • 
. . • l ,-1taO /Jt'ldtwT,I H•~ J. Y,h,..••. l!Ottf1J--1114 Norm• ' 

hPr::'-rej"T1N~I~ lhl,li~g~npt~tT!l11m~--. ..i..&..;....-~~'--__;-;.... __ --lfil~ll'l1:il'~"g~"~oo.~1t1i-o~n-------------.-lJia,.~f~N11.;.;;.,....,..;.,. ____ ._ __ ------
loo-Nll•2 GnuMlwat1, Sam,ffna • RCK.rM • 100 If .. .. 811.otl 

l1,;c:eh01HS;i1hNr..::--. ;;.,......;;.;.;....,...~~-~--~.;.,_-:------11,-c.l;1Mld•o;-;i-L;;;oitl.Nic10•.--------------111t.11;l;i11t)Gdr;;;a''iTi ofRll~pa.ineMft1ffll __________ • 
"5:%-/, . - - - #N•/br~ Fmrlll bpran • 

h,~~hecl~T~,.-..;.;;.. .... .;...;;. _________ _.,,_llfllit~t.:._P'!""',1ope~1\,V-~Nq••• ;..;;r~•, ... --CJ..;;..•;;;..~-;t-O<-•. ~-t')----f.~llilof;.,.;~Lacartt/~IJ.lr~'Wff" .. IHr:-o~. _ol,_(?i_ic}_W,_'(._'0_
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Sptdlll nanc:111119 anaa,11 ltorega 
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. ~ . 

I_..No. M11,tx• 

.w 

lABORATOH Aeeelvld U, J / 
SECJJON ,,_?f #4_ 

FINA( " ..f Dl,pual MWtbOGI 
OISl'MITICN 

Na. d Cantt!Rlf(d 

Voturne 

11:a--.,-

HNO, eoat4•c 

PIQ ~IG 

' 1 

!CXJrrL IOOmL 

tCP ,W.-Uli) 

Mtlft • 
.,. Q.IIO. ,a.-.. 

TAL ND. 
CUnfftlf- I\Wlllr9'I 

'" . ·· · . . . . 

X X 

Cool 4•C Hi!D1 Ct~4•C 

,a a PIii 

4 1 1 

1L II. JBOmL 
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Bechtel Hanford. Inc. 
Poge __ 2 _ of - ' '-CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Dote Turnaround 

Collector 
ti?: 20 / llk»Vr,, 

Company Contact Telephone 
0 Priority 

Al l'fllfk:/?Jt) J . V. Borghesa (509) 37 2-9584 • Normal 

Project Designation Sampling Location SAF No. 
100-NR-2 Groundwatar Sampling• Round 8 100 N B95-093 

Ice Chest No. Field Logbook No. Method of Shipment 
G"/L-/j-- 6F"£-/,,._,;; Fedarel Expreu 

Shipped To Ollsite Property No. Bill of Lading/Air Bill No . ct q Q L({:I-IQ ?([.5 
Lockhaed wq5- o--oaoY- 50 
Po111ibla Sampla Hazards/Remarks Preservation HN03 Cool 4°C 

Type of Container ""-=1-1 
PIG PIG o-.. 

No. of Container(&) 
1 1 

'-.-.1 ~"' ': 
Speciol Hondling ond/or Storage 

Volume 
ii,,:,; 

Maintain 111mplas between 2°C and 6°C. SOOmL SOOmL "',.!J 
• 

ICP Anion, IICI r-:> 
Met11ls · 

• F. Cl. SO,. -l e-

SAMPLE ANALYSIS 
PO .. NO,. --TAL NO, a. -= (Filt11r11d) IFilltt.dl 

-- ~ .,•-t ••• Nu MdltlA. Date Sampled Time Sampled ' - : .. - ~ Nk,.-- /J ,;-~ X X ~ It< •\,,,'> w . -
1; 

---, 

! . 
; 
; 

·• 

0 
! ) 
' . -
} . ) 

I .. · M,t, ia• 
! 

-.I ,CHAIN OF PY5SESSION Sign/Print Names 
SPECIAL INSTRUCTIONS I . Sample analysis for phosph11te , nitrate, 11nd nitrite by EPA 300 .0 ere being 

' 
s • S 011 

~f Jeli?4 1riec B~ ~11vt~ _ ~:Z ~ . Date/Time / ~'/ _,-
requested for inform11tion only. The ERC Contrector 11cknowledges that the SE • S~1m e n1 

I 
SO • Sohd 

10 
- l-~ - ~ Jf ~-- IS°/Jj A tv.//4..,, ~/c,,-~,, holding time, will not be met. SL • Sludge 

~Ji%'~ e,,v..Date/Time b~ Received By D11te/Time 
w - w.,., 
0 • 0,1 

~'- ,J ..J.J~. 1 q_.1.r-f 
Refer to Activity Seen on page 1 of 2 . A • Au 

OS • O, um Solld t 

l,flelinquTsneil By - Oat11/Time Received By Date/Time Ol .. 01utn l1Q\ • d • 

I • T1 th ..O 

/ WI • Wipe 

Rol1nqu1 shod By Doto/Timo Roce\ved By DetofTimo l ,. l1q-.;d 

V .. V t1 g e 1, 1, o n 

X - 0 1he 1 

! 
LABORATORY Received By ),Jpt,.E 

Title Doto/Time / 

SECTION S--.1 '- C ._ I ,l ,,/ .,.__ o/- I l · ~ ":.- u '1 > o 

FINAL SAMPLE Disposal Method Dispos ed By Dote/T imo I 

' DISPOSITION 



I 

1 Becht .. ffanfont ... c. 

~ °''_;,'._ AL Pla> /. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST · 
,.~ ~ ... ___.__ 

I Data Turnaround ~ 
0 Priority \ 

rl ~ojecl O.lignptk>n : 
100-Nll-2 Growdw.ww S8f1'1llng- Round I 
I~ Chest No. ,.- . 

G°IZ-J~ 

Company Contact 
J, V. 8otgMH. 

. Samplng Loc•UO~ 
100N 

Telepnone 
(501) i,2.9514 
SAFNo. 
895-093 
Method •f Stiprnent 
Fedwel &pre .. 

-~ 
Shipped To 
Lock.hNd 

Offtll• Proptfty NoWq oa S- o, OY· SO i Bil ot Lecing/Alr BIi NO. a 'fO qll-fo ?ct!:; 

N 
II) 
t,') 
OI 
OI 

a: 

Spkial Handlin, and/or Storage 
Mllntlin ta,,pln between 2•c etd e•c. 

,., 

SAMFU ANALYSIS 

3 sempe.No. 

~ SOcuYS 
d 

~ 
I 

l­
a: 
(.Q 
Ill 
.J 

w 

Pt1Htvatfon 

T',11t of Contllne, 

No. of Contalner(•t 

Volume 

Date Sen,pled 

.,,J.,fk-
, . 

j CHAIN OF PfSSESSIOH Sign/Print Nemet . 

HNO, 

PIG 

I 

600ml. 

ICP 
Metal•. 
TAl 
IRltetedt 

X 

c9 ~~ BJr~ 6ttt:,~•{!"yrteJ - JS°/',l7'X .. ~~ C;:-' _ Oeta/Tlmt 7r,,-
C , ~- ~ .,,,, /1"; ~~D'L. A:~./~,., IIJl,../1/-1'1" 

C IJ'7.'l..is)!9 ~ ..., ~•te,Tsme DJPO / Received By Oets/Tim• 

c l.¼~1. nA~ l'f • ·' t1. • ct--Lr.#l-
N .flelil'l(1Msheif Bi De1a,Time Received By 011,mme 

"7 
Relinquished By DateiTame Received By Date/Time 

· LA BORA TORY Received By 
SECTION 

Coet-4•c 

PIO 

' 
500ml 

NII-PQ 
.,.a.so.. 
,O.. HO,. 
HO, 
fil•Mt 

SPECIAL INSTRUCTIONS 

.. . ·., .... 

Sample analydt fot phoaphete, ni1tet1, end nllrit• by EPA 300.D we being 
r1qu11ted f0t lnform1tlon orly. Th• £RC Conuecto, ecknowftdgH ~ t~ 
hofclng time• win not be met. 

Rafe, lo Actl\,lty Seen dn page I of 2. 
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GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATION A 8 0 0 E 
LEVEL: 

PROJECT: W WC / \3 ~T DATA PACKAGE: LK53 9-q -LAs 
' Lo<-~~<.e c.\ VALIDATOR: ~""JS LAB: DATE: t..Jnu. l'-1, I '1<rS 

CASE: (oo-Nf2,.-~ SDG: LK5~'1-9 
ANALYSES PERFORMED 

Q{,Aniom1/1C OTOC OTOX Jii(TPH• 18.1 oa end GretnW'! Alkalinity 

0 Ammoni. 0 BOD/COO ~Chlonde 0 Chromurn-VI ~pH 0 NO,JN0, 

~ Sulfete OTDS 0 TICN )& Phoephete 0 0 

~ {:lvot" I cl f.. 1il.:5;,cc Co .. J. )(7:,tli,d ,-\" ~ ~.-+t~k ¢. tJ ~ ~ ,-k- 0 
. :.· 

SAMPLES/MATRIX 
Bo(;:,~ YL.l , Bo 0-:S Y 5 (c.-l~~Y) 

I ,...,_, -r,,, -1-n,r . '\ 
~ 

'"""~ ·•-~"-<- d 
..,J 

Ytf vc; (~r,(, t -5.!..-,?~.J-) 
' '- -

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
ls techn i cal verification documentation present? 
ls a case narrative present? 

Comments: 

Q_ ~s- I /{U,./t; 'r 

.., 

. ~ No N/A 

.@ No N/A 

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

2. HOLDING TIMES 
Are sample holding times acceptable? .. . . Yes ® N/A 

✓ 

V 

✓ 

:L,ch - - l'f. ho\d," + ·\ "'-(.._ \,·~,\ 

Vo, I l'-,.)O:l. I tJD} L_ '--{ ~ . ko..,r.! -7 '72 'I. 1,hJ 0103 ~t.-ht-h.\ 11
--'-,_'_' i-----4J..'f..:>l....l=~~-fl0~ 

(7t-\ L, A5AP -'J .:,lK f1M°it 
1

_ A\~ 52Y\rlo....r '~-;:st ' ,,0(2.v 
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GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
Was initial calibration perfonned for all applicable analyses? Yes 
Are initial calibration results acceptable? •••••••••• Yes 
Was a 'calibration check perfonned for all applicable analyses? Yes 

f 

Are calibration check results acceptable? ••••••••••• Yes 

No 
No 

No 
No 

Comments: _____________________________ _ 

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

. . . . 
·$. • es 
• es 

•• Yes 

No N/A 
No N/A 
No @ 
No 03> 

Connnents: _____________________________ _ 

5. ACCURACY 

Were spike samples analyzed at the required frequency? 
Are spike recoveries acceptable? .....•....•. 

Were LCS analyses perfonned at the required frequency? 
Are LCS recoveries acceptable? 
Connnents: 

-~ 
-~ 
. Yes 

••• Yes 

No 

No 

No 
No 

N/A 

@ 
t@) 

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

6. PRECISION 

Were laboratory duplicate samples analyzed 
at the required frequency? ..... 

Are laboratory duplicate sample RPO values 

Are field duplicate RPO values acceptable? 

Are field split RPO values acceptable? 

. . . . . . . 
acceptable? 

uuuoZ9 

.. :~ No N/A 
No N/A 

. Yes No €[i} 

-~ No N/A 



7. ANALYTE QUANTITATION 
Was analyte quantitation perfonned properly? ••••.•.•• <Jjs No N/A 
Comments: __________________________ _ 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are results supported in the raw data? 
Are results calculated properly? 
Do results meet the CRDLs? 
Comments: 

. . . . -~ 
. Yes 

.. Yes 

. -~ 

No N/A 
No r@ 
No @. 
No N/A 

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



HOLDING TIME SUMMARY 

SDG: L\<(531-9 VALIDATOR: R~~ 
COMMENTS: 

FIELD SAMPLE ANALYSIS DATE DATE DATE 
ID TYPE SAMPLED PREPARED ANALYZED 

~o 0:rY~ p\-\ "\,r.t\qs ,.; I I\-- q/:2.2 .. jq5 
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PREP. ANALYSIS 
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Date: 
To: 
From: 
Project: 

96 I 3Y29 .. 2,L}22 

December 1, 1995 
Bechtel Hanford, Inc. (technica l representative) 
A.T. Kearney, Inc . 
100-NR-2 Groundwater Sampling Round 8 

Subject: Radiochemistry - Data Package No. LK5379-LAS (SDG No. LK5379) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
LK5379-LAS prepared by Lockheed Analytical Services (LAS). A list of samples 
validated along with the analyses reported and the method of analysis is provided 
in the following table. 

Sample ID .. Sample Date Media Validation Analysis 
Level · 

B0GJY4 09/14/95 I Water C See Note 1 

Note 1. Requested Method: Gross Alpha/Beta, Gamma Spectroscopy, and 
Tritium. 

Data validation was conducted in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1993). Appendices 1 through 5 
provide the following information as indicated below: 

Appendix 1 . Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

• Holding Times 

Holding times are calculated from Chain-of-Custody forms to determine the 
validity of the results. The maximum holding time for radiochemical analyses is 
six months. 

All holding times were acceptable. 
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• Instrument Calibration and Performance 

Instrument calibration is performed to establish that the counters used to 
determine radionuclide activities are capable of producing acceptable and reliable 
analytical data. Each counting system must be factory calibrated at installation 
and after any maintenance or repair. Calibration consists of an instrument 
efficiency determination for each applicable radionuclide. Continuing calibration 
checks are performed to verify that instrument performance is stable and 
reproducible. 

Initial and continuing calibration is not considered under level C validation. 

• Blanks 

Laboratory Blanks 

Blank samples are analyzed to determine if positive results are due to laboratory 
reagent, sample container, or detector contamination. If blank analysis results 
indicate the presence of an analyte above the MDA, the following qualifiers were 
applied: All positive sample results less than five times the highest blank 
concentration were qualified as estimated; sample results below the MDA were 
elevated to the MDA and qualified as undetected; sample results above the MDA 
and greater than five times the highest blank concentration were not qualified. 

All blank results were acceptable . 

• Accuracy 

Accuracy is evaluated by analyzing distilled water samples spiked with known 
quantities of radionuclides. The sample activity as determined by analysis is 
compared to the known activity to assess accuracy. The acceptable laboratory 
control sample recovery range is 70 to 130 percent, and 60 to 140 percent for 
matrix spike samples. Spike sample results outside the above ranges resulted in 
associated sample results being qualified as estimated, rejected, or not qualified, 
depending on the activity of the individual sample. 

All accuracy results were acceptable. 

• Precision 

Duplicate Analysis 

Analytical precision is expressed by the RPO between the recoveries of duplicate 
matrix spike analyses performed on a sample. When the laboratory has not 

uuuuu;.;; 



performed duplicate spike analyses, precision may also be assessed using 
unspiked duplicate sample analyses. If both sample and replicate activities are 
greater than five times the CRDL and the RPO is less than 35 percent for soil 
samples and 20 percent for water samples, the results are acceptable. If either 
activities are less than five times the CRDL, a control limit of less than or equal 
to two times the CRDL is used for soil samples and less than or equal to the 
CRDL for water samples. If either the original or replicate value is below the 
CRDL, the applicable control limits are less than or equal to the CRDL for water 
samples and less than or equal to two times the CRDL for soil samples. If the 
RPO is outside the applicable control limit, associated resu lts are qualified as 
estimates. 

All precision results were acceptable. 

Field Split Samples 

One split sample pair was submitted to LAS as shown below: 

Sample Number Split Sample Number Well Location 

BOGJS8 BOGJY4 199-N-21 

Sample BOGJS8 was analyzed by Quanterra Environmental Services and 
reported with SDG W0699-QES. The split sample results were compared using 
the sample guidelines for determining the RPO between a sample and its 
duplicate. The RPO for gross beta was outside QC limits (31 %). Lockheed 
analyzed for Ac-228, Pb-212, Pb-214, Ra-226, Ru-106 and U-235 while no such 
analysis was conducted by Quanterra. All other results fell within the required 
control limits. Under WHC guidelines, no qualification is required . 

• Completeness 

Data Package No. LK5379-LAS (SDG No. LK5379) was submitted for validatior:, 
and verified for completeness. The completion rate was 100%. The MDA did 
not meet the CRDL for the following compounds: Ra-228, Eu-152, Eu-155, Fe-
59, Ra-226, Ru-106, and U-234. Under WHC guidelines, no qualification is 
required. 

MAJOR DEFICIENCIES 

None found. 
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MINOR DEFICIENCIES. 

None found. 

REFERENCES 

WHC, 1992a, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP­
OO2, Rev. 2, Westinghouse Hanford Company, October 1993. 

WHC, 1992b, Data Validation Procedures tor Radiochemical Analyses, 
WHC-SD-EN-OO1, Rev. 1, Westinghouse Hanford Company, 1993. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validators in compliance with the 
procedures herein are as follows: 

U Indicates the compound or analyte was analyzed for and not detected 
above the minimum detectable activity (MDA) in the sample. The value 
reported is the sample result corrected for sample dilution and moisture 
content by the laboratory. The data is usable for decision making 
purposes. 

UJ Indicates the compound or analyte was analyzed for and not detected at 
concentrations above the min imum detectable activity (MDA) in the 
sample. Due to a QC deficiency identified during the data validation, the 
associated quantitation limit is an estimate, but is usable for decision 
making purposes. 

J Indicates the compound or analyte was analyzed for and detected. Due 
to a QC deficiency identified during the data validation, the associated 
concentration is an estimate, but the data are usable for decision-making 
purposes. 

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

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

UOOUOb 
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Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: LK.5379 REVIEWER: RBC DATE: 12/01/95 PAGE_l_OF_l_ 

COMMENTS: No Qualifiers Assigned 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

000008 



9613~29.2~3• 

Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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RADIOCHEMISTRY ANALYSIS, WATER MATRIX (pCi/1) 

Project: BECHTEL - HANFORD 
Laboratory: Lockheed 
Case I SDG: LK5379 
Sample Number BOGJY4 
Location 199- N - 21 
Remarks Split 
Sample Date 09/14/95 
Rad1ochem1strv Ana1vs1s Hesult u Hesult 
Gross Alpha 1.80 u 
Gross Beta 7.9 
Tritium 1360 
Ac - 228(Ra- 228) 5 u 
Co - 58 2.50 u 
Co - 60 - 0 .5 u 
Cs - 137 4 .1 u 
Eu - 152 - 4 u 
Eu - 154 - 6.7 u 
Eu-155 6 u 
Fe- 59 -1.3 u 
Pb - 212 4.7 u 
Pb - 214(Ra - 226) - 3.5 u 
Ra-226(Gamma) - 110.0 u 
Ru- 106 - 20.00 u 
U-235(Gamma) - 5.0 u 
Strontium 0.67 u 

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

Page_1_ of_1 _ 

u Hesult u Hesult u Hesult u Hesult Q Hesult Q Result Q Result Q Result u 

- - - - - - - - - - - -·- --



LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (raD1) 

Bechtel Hanford , Inc. * Richland, \.IA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sa~le ID: BOGJY4 

Date Collected: 14-SEP-95 

Matrix: \.later 

Ac-228°(Ra-228) 16-0CT-95 
Co-58 16·0CT-95 
Co-60 16-0CT-95 
Cs·137 16-0CT-95 
Eu-152 16-0CT-95 
Eu-154 16-0CT-95 
Eu-155 16-0CT-95 
Fe-59 16-0CT-95 
Pb-212 16-0CT-95 
Pb·214(Ra-226) 16-0CT-95 
Ra-226(GAMMA) 16-0CT-95 
Ru-106 16-0CT-95 
U·235(GAMMA) 16-0CT-95 
Gross Alpha 11-0CT-95 
Gross Beta 11-0CT-95 
Total radio-strontiun 20-SEP-95 

GAMMA SPEC LAL-0063 27809 5. 
GAMMA SPEC LAL-0063-27809 2.5 
GAMMA SPEC LAL·0063-27809 -0.5 
GAMMA SPEC LAL-0063-27809 4.1 
GAMMA SPEC LAL-0063-27809 -4.0 
GAMMA SPEC LAL-0063-27809 -6.7 
GAMMA SPEC LAL-0063-27809 6. 
GAMMA SPEC LAL-0063-27809 -1.3 
GAMMA SPEC LAL-0063-27809 4.7 
GAMMA SPEC LAL-0063-27809 -3.5 
GAMMA SPEC LAL-0063-27809 -110 
GAMMA SPEC LAL-0063-27809 -20. 
GAMMA SPEC LAL-0063-27809 -5. 
GR ALP/BETA LAL-0060 27812 1.8 

7.9 

LAL Sa~le ID: L5379·1 2 

Date Received: 16-SEP-95 

Login Nunber: L5379 

u 22. 40. 
5.7 9.6 
1.5 12. 
7.3 9.4 
8.1 36. 
4.2 34. 
13. 18. 
9.0 27. 
9.4 13. 
8.4 17. 
100 160 
39. 74. 
26. 41. 
3.2 5.8 
3.4 5.1 GR ALP/BETA LAL-0060=27812 

SR-90 LAL-0196_27451 0.67 U 0. 61 1.0 

~011 

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

C pCi/L 
C . pCi/L 

pCi/L 
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LOCKHEED ANALYTICAL SERVICES 

RAO DATA REPORT (ra01) 

Bechtel Hanford, Inc. * Richland, \.IA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sal1'4)le ID: BOGJY4 

Date Collected: 14-SEP-95 

Matrix: \.later 

02-0CT-95 TRITIUM(H3) LAL-0066_27851 1360 

LAL Sa11'4'le ID: L5379-20 

Date Received: 16-SEP-95 

Login Nunber: L5379 

360 320 pCi/L 

n n J:h1, 
~,<.._ 
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Laboratory Narrative and Chain-of-Custody Documentation 
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Lockheed Environmen!al Systems & Technologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 
To<phoM 702-361-0220 800-582-7605 Facsimilo 702-361-8146 ~ 

LOCKHEED MARTIN-

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

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

October 27, 1995 

L5379 
O400000-B 
895-093 
0916596 
274 
LK5379 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 16 September 1995. 

The temperature of the cooler upon receipt was 2 °C. Sample containers received agree with 
the chain-of-custody documentation. Sample containers were received intact. Samples were 
received in time to meet the analytical holding time requirements with the exception of 
method 300.0 nitrate-nitrogen, nitrite-nitrogen, and orthophosphate. 

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

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group. 

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 375-4741. 
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Lockheed Analytical Services Log-in No.: L5379 
Quotation No.: 0400000-B 

SAF: B95-093 
Document File No.: 0916596 
WHC Document File No.:274 

SDG No.: LK5379 

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

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

cc: Client Services 
Document Control 

Sincerely, J/ 
~ -ft,-.._,,._ -foR. 
Kathleen M. Hall 
Client Services Representative 

00001.s 
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Lockheed Analytical Services 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

Log-in No.: L5379 
Quotation No.: 0400000-B 

SAF: 895-093 
Document File No.: 0916596 
WHC Document File No.:274 

SDG No.: LK5379 

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, duplicate samples. 

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

Holding Time Requirements 

All holding times were met. 

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 27809. No problems were 
encountered during the analysis and all QC criteria were met. No re-analyses were performed . 

Analytical Method Gross Alpha/Beta 

The gross alpha/beta analysis was performed using SOP, LAL-91-SOP-0060. The samples 
were analyzed in workgroup 2781 2. No problems were encountered during the analysis and 
all QC criteria were met with the following exception: 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. 

Analytical Method Strontium-90 

The strontium-90 analysis was performed using SOP, LAL-91-SOP-O 196. The samples were 
analyzed in workgroup 27451. No problems were encountered during the analysis and all QC 
criteria were met. No re-analyses were performed. 

000016 



Lockheed Analytical Services 

Analytical Method Tritium 

Log-in No.: L5379 
Quotation No.: 0400000-8 

SAF: 895-093 
Document File No.: 0916596 
WHC Document File No.:274 

SDG No.: LK5379 

The tritium analysis was performed using SOP, LAL-91-SOP-OO66. The samples were 
analyzed in workgroup 27851. No problems were encountered during analysis and all QC 
criteria were met. No re-analyses were performed. 

Andrea Tippett 
Prepared By 

UOU01'7 

October 17, 1995 
Date 



Ls-· -- Psgs __ 1 _ of _ ~ 

Bechtel Hanford, Inc. CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST -,- LJ .. j~ Dsta Turnaround ·-
I 0 Priority Collector 

AL (2.1 ~D //"1<'1VT ,j 
Company Contact Telephone • Normal M~Ult:>/l-Al J. V. Borghese (5091 372-9584 

Project Designation I Sampling Location SAF No. 
100-NR-2 Groundwater Sampling · Round 8 100 N 895'.093 
lea Chest No. 

<£"'L--/> 
Field Logbook No. Method of Shipment 

r-r✓-/crt: Federal Express 
Shipped To Offsite Property No. Bill of Lading/Air Bill No. 
Lockheed wcrs--0-oao'-1-so cJ..qO'fh'l07'lJ S 
Poeslble Sample Hazards/Remerks 

Preservation HN03 Cool 4°C Cool 4°C H1so. Cool4°C Cool 4°C None HN03 None None-.,J) 

Type of Container 
~,,, 

P/G P/G G G P/G P/G p P/G G PIG :";~ 

No. of Container(sl 
1 1 4 1 1 1 1 8 1 1 r75 ..: 

Spacial Handling and/or Storage ..; 
Volume • Maintain samples batwaan 2°C and 6°C. 500mL 500mL 1L 1L 250mL 250mL 250mL 1L 500ml 20m~ --ICP Anion• IICJ Oil and TPH Conduct- Turbidity pH Grou -Tri tium Activit ~ 

Metals · 
• F, Cl. SO,. Grease lvity Alpha, Scan ~ .- PO,. NO,, Gron Beto, 

~ 
S AMPLE ANA LY SIS TAL NO, St-90, 

(Unfilter- (Unli11ar.c!J Gemma - edl Spae 

~~ ..•. , ·• .. M•t, , a • Odle S11mplod Time Sampled 

5n. •• w ~/4/4- , I~~'>- X X X A. X X. X. X X K ._ _ 

~ 
.. 

' " ~~ ·: -
·~ 

i 

~~ 

P' 
. . . 

SPECIAL INSTRUCTIONS M11r1•• 

I\CHAIN O!= P~SESSION Sign/Print Names Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; pH by s • S011 

' 
fR.el'.tft;::f.Ysf'E~AJ 1'J{!;f;/Tima __ Date/Time /S/5> SW-846 9040; and turbidity by EPA 180.1 are being requested for information SE • Sed1me n1 .~~b:~ SO • Sohd 

~ r, _ ., I'/ -,,- /"j I":, A A/,/.#,41 fil-/Y,/--? f" 
only. The ERC Contractor acknowledges that the holding times will no t be me t. SL • Slud0• 

w • w,i., 
~~i~~ ~ Oate/Time O,~ Received By Date/Time 0 • 0,1 

A • A 1t 
"'-.,,,. 1 A' .h L #~,..i ~Ic-.: .. ~, OS • o,i.sn Solld l 

.Ji{efinquished By Date/Time Rsceived By Date/Time DL .. Orum l1Qu1d1 

T .. T,u ue 

/ WI - Wipe 
L .. l1QU1d 

Rel inquished By Date/Time Recsived By Date/Time 
V .. Veget a11on 

X - Other .. 

f -~ LABORATORY Received By Title Date'ta 
:-.• SECTION ).i1)1 ~ - ~k ( ....... 1-..,/, :,... Cf"/{. · ,.. /01 >0 -

It. FINAL SAMPLE Disposal Method Disposed By Date/Tim\ 
~ DISPOSITION " 

- -
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RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION A B 0 D E 
LEVEL: 

PROJECT: }oo-AJ8--~ DATA PACKAGE: L K 5 31 c, -LA-r 
VALIDATOR: (J<. {)C LAB: LA-s DATE: /I (t~/'i5 
CASE: SDG: L/Z 5319 

ANALYSES PERFORMED 

~~ ~trontium-90 D Techncrtium-99 D Alpha 
Spectroecopy 

0 Total Uranium D Radium-22 'j{Tritium D 

SAMPLES/MATRIX ~06'!Y<-t - v-J~+~~ 

1. Completeness .•••.•.•• . . 

Technical verification forms present? . 

~~ 
Spoctroec:opy 

. 0 N/A 

. .. ® No N/A 

Comments: _________________________ _ 

2. Initial Calibration •••••••• 

Instruments/detectors calibrated within 
one year of sample analysis? 

Initial calibration acceptable? 
Standards NIST traceable?. 
Standards Expired? 

Comments: 

. . . 

. . . 

. . . 

.. ~/A 

. Yes No N/A 

. Yes No N/A 
• Yes No N/A 
• Yes No N/A 

--------------------------
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3. Continuing Calibration .••......... 

Calibration checked within one week of sample analysis? . Yes 
Calibration check acceptable? • • • • • • • . . • Yes 
Calibration check standards NIST traceable?. 
Calibration check standards expired? ••• 

• •• Yes 
• Yes 

. 'fj(N/A 

No N/A 

No N/A 
No N/A 

No N/A 
Comments: __________________________ _ 

4. Blanks •••••.. 

Method blank analyzed? 
Method blank results acceptable? 
Analytes detected in method blank? •.•••••. 
Field blank(s) analyzed? • • . . . . . ..•.• 
Field blank results acceptable? ... 
Analytes detected in field blank(s)? 
Transcription/Calculation Errors? 

Comments: 

. Yes 

. Yes 

. Yes 

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

5. Matrix Spikes •••• 

Matrix spike analyzed? 
Spike recoveries acceptable? 
Spike source traceable? •••• 
Spike source expired? •••••• 
Transcription/Calculation Errors? 

Comments: 

. . . . . . . . . ~ 
. Yes 

Yes 
. Yes 

. • N/A 

No N/A 

No N/A 

Nol 
No AA 
No 

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

~ 
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6. Laboratory Control Samples 

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

. . . . . 

. . . . 

. . . . . 

. -~ 
.~ 
. Yes 
• Yes 

. • N/A 

No N/A 
No N/A 
No_§E) 

No~ 
Comments: ___________________________ _ 

7. Chemical Recovery. 

Chemical carrier added?. 
Chemical recovery acceptable?. 
Chemical carrier traceable? •. 
Chemical carrier expired? ... 
Transcription/Calculation errors?. 

Comments: S:B--:'.)O 

8. Duplicates .•• 

Duplicates Analyzed? 
RPO Values Acceptable? 
Transcription/Calculation Errors? . 

Comments: 

. 

. . . 

. 

. 
. . . . . 

. . 

. . . . . . 
. . .@) 

. . . . . ·'® 

. . . . . . Yes 

. . . . Yes 

. . . . . . Yes 

. .. -~ 

. • N/A 

No N/A 
No N/A 
No 

~ No 

No@ 

. 0 N/A 

No N/A 
.@) No N/A 

No@ . . . . • . Yes 

----------------------------
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9. Field QC Samples .• 

Field duplicate sample(s) analyzed?. 
Field duplicate RPO values acceptable? 
Field split sample(s)" analyzed? •••• 
Field split RPO values acceptable? 
Perfonnance audit sample(s) analyzed? • 

.. 0 N/A 

• • Yes ~ N/A 

. • Yes No JilI} 
.@) No N/A 

• Yes~ N/A 

•• Yes Qv N/A 

• ••• Yes No @ 

Y\9 \ · 

10. Holding Times 

Are sample holding times acceptable? ••••••••••• ~ No 

Comments: ___________________________ _ 

N/A 

11. Results and Detection Limits (Levels D & E) 

Results reported for all required sample analyses? 
Results supported in raw data? 
Results Acceptable? •.•••.••• 

Transcription/Calculation errors? •• 
MDA's meet required detection limits? . . ••••. 
Transcription/calculation errors?. • • ••• 

Comments: :J<s - )_ L <l J <f:: ch- I '5 2.. J B <J - l S 5 ) 
}<. U - I u C.. J U l ") :( ,A.,( DA- ) C. rt DL.. 

( t00024 

. 0 N/A 

. @ No N/A 

• Yes No SJ!l!;> 
8 No N/A 

• • Yes No I/A 
. Yes~ NA 

Yes No N/A 
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Richland, Washington 99352 
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Ms. Joan Kessner 
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Summary Report . 
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R. Bruce Christian 
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cc: J . Duncan - CH2 
R. Stringer - ATK 
J. Goode - ATK 
C. Reyes - ATK 
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DISCLAIMER 

BHl-00555 
Rev. 00 

This report is designated as Revision 0 . The report addresses the validation 
of the 100-NR-2 Operable Unit Groundwater Sampling Round 8 data. The ~eport 
addresses only those samples that have been provided for data validation review. 

All related quality assurance samples, including all field quality control 
samples, were reviewed and validated to verify that reported sample results were 
of sufficient quality to meet quality control objectives specified by Bechtel Hanford , 
Inc. 
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%D 
AA 
BFB 
BNA 
CCB 
CV 
CCV 
CLP 
CRA 
CRDL 
CRI 
CRII 
CRIF 
CRQL 
CVAA 
DBC 
DFTPP 
DQO 
EPA 
GC/MS 
GC 
GFAA 
GPC 
ICB 
ICP 
ICS 
ICV 
IDL 
LCS 
LCSS 
LCSW 
MDA 
MSA 
MS/MSD 
PBW 
PCB 
PEM 
QA 
QC 
RDL 
RF 
RIC 
RPD 
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Percent difference 
Atomic absorption 
Bromofluorobenzene 
Base/neutral and acid 

ACRONYMS 

Continuing calibration blank 
Coefficient of variation 
Continuing calibration verification 
Contract laboratory program 
CRDL standard for AA 
Contract Required Detection Limit 
CRDL standard for ICP 
CRDL standard for ICP initial 
CRDL standard for ICP final 
Contract required quantitation limit 
Cold vapor atomic absorption 
Dibutylchlorendate 
Decafluorotriphenylphosphine 
Data quality objectives 
U.S. Environmental Protection Agency 
Gas chromatography/mass spectrometry 
Gas chromatography 
Graphite furnace atomic absorption 
Gel permeation chromatography 
Initial calibration blank 
Inductively coupled plasma emission spectrometry 
ICP interference check sample 
Initial calibration verification 
Instrument detection limit 
Laboratory control sample 
Laboratory control sample soil 
Laboratory control sample water 
Minimum detectable activity 
Method of standard addition 
Matrix spike/matrix spike duplicate 
Preparation blank water 
Polychlorinated biphenyl 
Performance evaluation mixture 
Quality assurance 
Quality control 
Required detection limit 
Response factor 
Reconstructed ion chromatogram 
Relative percent difference 
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RRF Relative response factor 
RRT Relative retention time 
RSD Relative standard deviation 
RT Retention time 
SDG Sample delivery group 
SOW Statement of work 
TAL Target analyte list 
TCL Target compound list 
TIC Tentatively identified compounds 
TOC Total organic carbon 
TOX Total organic halogen 
V Validated 
voe Volatile organic compounds 
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1.0 INTRODUCTION 
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The information provided in this validation summary report includes data 
from the chemical analyses of samples from the 100-NR-2 Operable Unit Round 8 
Groundwater Sampling Investigation. Data from this sampling event and their 
related quality assurance samples were reviewed and validated in accordance with 
WHC guidelines at the requested level. 

Sample analyses included metals, general chemistry and radiochemistry . 
Forty-eight (48) metals samples were analyzed by Quanterra Environmental 
Services {QES) and Lockheed Analytical Services {LAS). The metals samples were 
validated using Westinghouse-Hanford protocols specified in Data Validation 
Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2. All metals data 
were qualified based on this guidance. The container for sample number B0GJW7 
in SDG No. W0721-QES was broken in transit and therefore no results were 
available for validation . The table below lists the metals SDGs that were validated 
for this sampling event. 

No. of 
Samples Level of 

SDG No. Matrix Analyzed Validation Parameters 

W0690 w 12 A Metals 

W0699 w 20 C Metals 

W0721 w 14 C Metals 

LK5379 w 2 C Metals 

Fifty (50) samples were analyzed for general chemistry parameters by QES 
and LAS laboratories. General chemistry sample analyses included the following 
parameters : 

• Chloride 
• Fluoride 
• Nitrate 
• Nitrite 
• Orthophosphate 
• Turbidity 
• Specific Conductance 
• pH 
• Total Petroleum Hydrocarbons 
• Oil and Grease 
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The general chemis,try samples were validated using the Westinghouse 
Hanford protocols specified in Data Validation Procedures for Chemical Analyses, 
WHC-SD-EN-SPP-002, Rev. 2. All general chemistry data were qualified based on 
this guidance. The table below lists the general chemistry SDGs that were 
validated for this sampling event. 

No. of Samples Level of 
SDG No. Matrix Analyzed Validation Parameters 

W0690 w 13 A General Chem 

W0699 w 20 C General Chem 

W0721 w 15 C General Chem 

LK5379 w 2 C General Chem 

Twenty-nine (29) samples were analyzed for radiochemical parameters by 
QES and LAS laboratories. Radiochemistry sample analyses included the following 
parameters: 

• Gross alpha and gross beta determination 
• Strontium-90 
• Gamma Spectroscopy 
• Tritium 

The radiochemical samples were validated using the Westinghouse-Hanford 
protocols specified in Data Validation Procedures for Radiochemical Analyses, 
WHC-SD-EN-SPP-001, Rev. 1. All radiochemical samples were qualified based on 
this guidance. The table below lists the radiochemistry SDGs that were validated 
for this sampling event. 

No. of Samples Level of 
SDG No . Matrix Analyzed Validation Parameters 

W0690 w 8 A Radiochemistry 

W0699 w 10 C Radiochemistry 

W0721 w 10 C Radiochemistry 

LK5379 w 1 C Radiochemistry 
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Quality Control Samples 
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Included with the samples within this report are the following QC samples: 
Split samples, field duplicate samples, trip blanks and equipment blanks. 

Split Samples 

A field split sample is used to assess precision. A field split sample is a 
duplicate of a representative sample(s) from a sampling event that is sent to a third 
party (reference) laboratory for analysis. Two sets of split samples were submitted 
to the QES and LAS laboratories as shown below: 

Sample No. 

BOGJS8(QES) 
BOGJS9(QES) 

Split Sample No. 

BOGJY 4(LAS) 
BOGJY5(LAS) 

Well Location 

199-N-21 
199-N-21 

The results for the split samples were compared using the validation 
guidelines for determining the RPO between a sample and its duplicate. All 
radiochemistry results fell within the required control limits with the exception of: 

• Gross beta in SDG No. LK5379-LAS (sample pair BOGJS8/BOGJY 4). 

All general chemistry and metal results fell within the required control limits . 

No qualifiers were assigned based on the split sample results, since under 
WHC validation guidelines, sample data are not qualified based on split samples 
results. All results for both well locations appear in the summary tables within this 
report. 

Field Duplicates 

A field duplicate sample is a sample that is split and submitted to a given 
laboratory as two discrete field samples without the laboratory knowing the 
duplicate identity. Three sets of field duplicate samples were submitted to the 
QES laboratory as shown below: 

Set 1: 

Sample No. 

BOGJVO 
BOGJV1 

Duplicate Sample No. Well Location 

BOGJX8 
BOGJX9 

199-N-54 
199-N-54 
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Set 2: 

Sample No. 

BOGJV6 
BOGJV7 

Set 3: 

Sample No. 

BOGJV8 
BOGJV9 

Duplicate Sample No. Well Location 

BOGJYO 
BOFJY1 

199-N-70 
199-N-70 

Duplicate Sample No. Well Location 

BOGJY2 
BOGJY3 

199-N-75 
199-N-75 

BHl-00555 
Rev. 00 

The field duplicate results were compared using the validation guidelines for 
determining the RPO between a sample and its duplicate. All metals, general 
chemistry, and radiochemistry results fell within the required control limits . 

No qualifiers were assigned based on the duplicate sample results, since 
under WHC guidelines, sample data are not qualified based on field duplicate 
results. All results for both well locations appear in the summary tables within this 
report . 

Equipment Blanks 

Equipment blanks are water samples used to determine whether or not 
decontamination procedures were adequate or that contamination was not inherent 
in the equipment used. Four equipment blanks were submitted to the QES 
laboratory as follows: 

• Samples BOGJW6, BOGJW7 {sample container destroyed), BOGJW8 
and BOGJXO. 

The following metal analytes were detected in the equipment blanks: 

• Barium, calcium, iron, magnesium, manganese, sodium and zinc in 
sample BOGJW6 . 

• Barium, beryllium, calcium, copper, iron, magnesium, manganese, 
sodium, vanadium and zinc in sample BOGJW8. 

• Barium, calcium, iron, magnesium, manganese, sodium, vanadium, 
and zinc in sample BOGJXO. 
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The following general chemistry analytes were detected in the equ ipment 
blanks: · 

• Turbidity in samples B0GJW6, B0GJW8, and B0GJX0. 

• Oil and Grease in samples B0GJW8 and B0GJX0. 

The following radiochemical analytes were detected in the equipment blan ks: 

• Gross beta in sample B0GJW6. 

No qualifiers were assigned since under WHC validation guidelines, sample 
data are not qualified based on field blank results. 

Trip Blanks 

Trip blanks are deionized water samples used to measure contamination 
during sample transport. Trip blanks travel with sample containers to the sampling 
site and return unopened to the laboratory with the samples to be analyzed. Five 
trip blanks were submitted to QES as follows: 

Samples B0GJX2, BOGJX3, B0GJX4, BOGJX5, and B0GJX6. 

The following metal analytes were detected in the trip blanks : 

• Barium, calcium, chromium, iron, magnesium, manganese, sodium, 
vanadium and zinc in sample B0GJX2. 

• Barium, calcium , iron, magnesium, manganese, sodium and zinc in 
sample B0GJX3 . 

• Barium, beryllium, calcium, copper, iron, magnesium, manganese, 
potassium, silver, sodium, vanadium and zinc in sample B0GJX4. 

• Barium, beryllium, calcium, copper, iron, magnesium, manganese, 
potassium, sodium, vanadium and zinc in sample B0GJX5. 

• Barium, beryllium, calcium, copper, iron, magnesium, manganese, 
sodium, vanadium, and zinc in sample B0GJX6 . 

The following wet chemistry analytes were detected in the trip blanks: 

• Nitrate, oil and grease, and turbidity in sample B0GJX4. 

• Nitrate in sample B0GJX5. 
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• Turbidity and oil and,rgrease in sample B0GJX6. 
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No detects were reported for trip blanks analyzed for radiochemical 
parameters. 

No qualifiers were assigned since under WHC validation guidelines, sample 
data are not qualified based on field blank results. 

The following report is broken down into sections for metals, general 
chemistry and radiochemical analyses. Each metals section includes: 

• A general validation summary which addresses precision, accuracy, 
represenativeness, completeness, and comparability; 

• Holding times; 
• Calibrations; 
• Blanks, including calibration, and preparation blanks; 
• Analytical accuracy including matrix spike samples, laboratory control 

samples, GFAA analytical spikes and MSA results; 
• Analytical precision including laboratory duplicates, ICP serial 

dilutions, field duplicates, field splits, and GFAA duplicate injections; 
• Sample result quantitation, verification and reported detection limits; 

and 
• System performance and overall assessment. 

Each general chemistry section includes: 

• A general validation summary which addresses precision, accuracy, 
represenativeness, completeness, and comparability; 

• Holding times; 
• Calibrations; 
• Blanks, including calibration and preparation blanks; 
• Analytical accuracy including matrix spike samples and laboratory 

control samples; 
• Analytical precision including laboratory duplicates, field duplicates 

and field splits; 
• $ample result quantitation, verification and reported detection limits; 

and 
• System performance and overall assessment. 

Each radiochemistry section includes: 

• A general validation summary which addresses precision, accuracy, 
represenativeness, completeness, and comparability; 

• Holding times; 
• Calibrations; 
• Blanks, including laboratory and method blanks; 
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• Analytical accuracy including chemical recoveries, matrix spike 
samples and laborato'ry control samples; 

• Analytical precision including laboratory duplicates, field duplicates 
and field splits; 

• Sample result quantitation, verification and reported detection limits; 
and 

• System performance and overall assessment. 

In addition, the appendices include the data summary tables as well as the 
validated laboratory report forms for metals, general chemistry and radiochemistry 
analyses. 

Data validation personnel added qualifiers to the reported data based on 
specified data quality objectives. Qualifiers which may be applied by data 
validators in compliance with WHC guidelines are as follows: 

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

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

J Indicates the compound or analyte was analyzed for and detected. Due 
to a QC deficiency identified during the data validation, the associated 
concentration is an estimate, but the data are usable for decision­
making purposes. 

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

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

UR Indicates the compound or analyte was analyzed for and not detected 
in the sample. Additionally, the data is unusable due to an identified 
QC deficiency. 
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NJ Indicates presumptive evidence of a compound at an estimated value. 
The data may' not be valid for some specific applications (i.e., usable 
for decision-making purposes). 

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific applications (i.e., usable for decision-making 
purposes). 
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1. 1 OBJECTIVES AND SCOPE 

Data validation is performed in order to determine the usability of analytical 
results to support programmatic decisions regarding the selection of cleanup 
remedies and investigative approach. Data validation is the process of reviewing a 
body of analytical data to determine if it meets the criteria defined in the WHC 
validation guidelines, and to assure that the data are acceptable for their intended 
use. The validation process consists of: 

• Verifying the data packages for completeness using validation Level 
A; 

• Verifying compliance with quality assurance (QA) requirements; 

• Checking quality control (QC) values against the defined limits; and 

• Applying qualifiers to analytical results for the purpose of defining the 
limitations of the reviewed data; 

The result of data validation is the completion of narrative reports, 
checklists, and summary forms. The validation will be used to determine whether 
the analytical data are acceptable for their intended use. 

The objectives of this data validation project is to provide Bechtel Hanford 
Inc. with reliable environmental data regarding the 100-NR-2 Operable Unit Round 
8 Groundwater Sampling Investigation. 

1.2 SAMPLES AND ANALYSES 

I SAMPLES AND ANALYSES I 
Data Package Sample Sample Sample Sample Level of Analysis 1 

No. Number location Date Type2 Validation 

W0690-OES B0GHX9 199-N-73 08/28/95 GW A 1,2,3 

W0690-OES B0GHX8 199-N-71 08/28/95 GW A 1,2,3 

W0690-QES B0GHY0 199-N-74 08/28/95 GW A 1,2,3 

W0690-QES B0GJS1 199-N-16 09/06/95 GW A 1,2,3 

W0690-OES B0GJS2 199-N-16 09/06/95 GW A 1,2 
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SAMPLES AND ANALYSES 

Data Package Sample Sample Sample Sample 
No. Number Location Date Type2 

W0690-OES B0GJS6 199-N-19 09/06/95 GW 

W0690-OES B0GHX6 199-N-67 09/07/95 GW 

W0690-OES B0GJT4 199-N-32 09/07 /95 GW 

W0690-QES B0GJT6 199-N-50 09/07/95 GW 

W0690-OES B0GJT8 199-N-51 09/07 /95 GW 

W0690-QES B0GJT9 199-N-51 09/07 /95 GW 

W0690-OES B0GJT7 199-N-50 09/07 /95 GW 

W0690-OES B0GJT5 199-N-32 09/07/95 GW 

W0699-QES B0GJS8 199-N-21 09/14/95 GW 

W0699-OES B0GJS9 199-N-21 09/14/95 GW 

W0699-QES B0GJT0 199-N-25 09/05/95 GW 

W0699-QES B0GJT1 199-N-25 09/05/95 GW 

W0699-OES B0GJT2 199-N-26 09/05/95 GW 

W0699-OES B0GJT3 199-N-26 09/05/95 GW 

W0699-OES BOGJVO 199-N-54 09/13/95 GW 

W0699-QES B0GJV1 199-N-54 09/13/95 GW 

W0699-OES BOGJVB 199-N-75 09/12/95 GW 

W0699-OES B0GJV9 199-N-75 09/12/95 GW 

W0699-QES B0GJW0 199-N-76 09/05/95 GW 

W0699-OES B0GJW1 199-N-76 09/05/95 GW 

W0699-QES B0GJW4 199-N-80 09/11 /95 GW 

W0699-OES B0GJW5 199-N-80 09/11 /95 GW 
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Analysis 1 
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1,2,3 

1,2 

1,2,3 

1,2 

1,2,3 

1,2 

1,2,3 

1,2 

1,2,3 

1,2 

1,2,3 

1,2 

1,2,3 

1,2 
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SAMPLES AND ANALYSES 

Data Package Sample Sample Sample Sample 
No. Number Location Date Type2 

W0699-QES B0GJX4 199-N-54 09/13/95 GW,TB 

W0699-QES B0GJX5 199-N-54 09/13/95 GW,TB 

W0699-QES B0GJX8 199-N-54 09/13/95 GW,DUP 

W0699-QES B0GJX9 199-N-54 09/13/95 GW,DUP 

W0699-QES B0GJY2 199-N-75 09/12/95 GW,DUP 

W0699-QES B0GJY3 199-N-75 09/12/95 GW,DUP 

W0721-QES BOGJS7 199-N-20 09/20/95 GW 

W0721-QES B0GHX7 199-N-3 09/15/95 GW 

W0721-QES B0GJV2 199-N-64 09/20/95 GW 

W0721-QES B0GJV6 199-N-70 09/18/95 GW 

W0721-QES BOGJV7 199-N-70 09/18/95 GW 

W0721-QES B0FJW2 199-N-77 09/15/95 GW 

W0721-QES BOGJW3 199-N-77 09/15/95 GW, 

W0721-QES B0GJW6 09/15/95 GW,EB 

W0721-QES BOGJW8 199-N-64 09/20/95 GW,EB 

W0721-QES BOGJX0 199-N-20 09/20/95 GW,EB 

W0721-QES B0GJX2 09/15/95 GW,TB 

W0721-QES BOGJX3 09/15/95 GW,TB 

W0721-QES BOGJX6 199-N-64 09/20/95 GW,TB 

W0721-QES BOGJY0 199-N-70 09/18/95 GW,DUP 

W0721-QES BOGJY1 199-N-70 09/18/95 GW,DUP 
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Analysis 1 
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SAMPLES AND ANALYSES 
I 

Data Package Sample Sample Sample Sample 
No. Number Location Date Type2 

LK5379-LAS B0GJY4 199-N-21 09/14/95 GW, 
SPLIT 

LK5379-LAS B0GJY5 199-N-21 09/14/95 GW, 
SPLIT 

1 1 = lnorganics, 2 = General Chemistry, 3 = Radiochemistry 

Level of 
Validation 

C 

C 
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Analysis 1 

1,2,3 

1,2 

2 GW = Ground Water EB = Equipment Blank DUP = Duplicate TB = Trip Blank SPLIT = 
Split Sample 
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2.0 METALS DATA VALIDATION SUMMARY 

2.1 SUMMARY 
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Positive preparation blank contamination was detected in numerous 
samples. Two samples were not preserved as required by the analytical method. 
All associated results for the two samples were flagged accordingly. 

With the exceptions noted above, the project-specific data quality objectives 
in terms of precision, accuracy, completeness, represenativeness, and 
comparability have been met. 

2.2 HOLDING TIMES 

Analytical holding times for ICP metals analyses were assessed to ascertain 
whether the holding time requirements were met by the laboratory. The holding 
time requirements are as follows: Samples must be analyzed within six months for 
all metals. 

Sample number B0GJX8 in SDG No. W0699-QES and sample number 
B0GJX2 in SDG No. W0721 -QES were not preserved as required in WHC protocols 
and the analytical method. Therefore, based on professional judgement and the 
requirements in the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review, all results for these sample have been 
qualified as estimates and flagged "J/UJ". 

Holding times were met for all samples. 

2.3 CALIBRATIONS 

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

The calibrations are each immediately verified with an ICV standard and a 
calibration blank. The ICV is prepared from a source independent of the calibration 
standards, at a mid-calibration range concentration. The ICV percent recovery 
must fall within the control limits of 90% to 110% for metals analyzed by ICP. 
Calibration linearity near the detection limit is verified with a standard prepared at a 
concentration near the CRDL. 

The calibrations are subsequently verified at regular intervals using a CCV 
standard. The control windows for percent recovery of CCV standards are the 
same as the ICV windows described above. 
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Calibrations are not reviewed under Level C validation. 

2.3.1 ICP Calibration 
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An ICS is analyzed at the beginning and end of each ICP sample run to verify 
the laboratory interelement and background correction factors. Results for the ICS 
solution must fall within the control limit of ± 20% of the true value . 

ICP calibration is not reviewed under Level C validation. 

2.3.2 Atomic Absorption Calibrations 

Duplicate injections are required for all GFAA analyses. The duplicate 
injections establish the precision of the individual analytical determinations. For 
sample concentrations greater than the CRDL, duplicate injections must agree 
within plus or minus 20% RSD or CV. 

Duplicate injections are not reviewed under Level C validation . 

2.4 BLANKS 

2.4. 1 Calibration Blanks 

A calibration blank must be analyzed at each wavelength used for analysis 
immediately after every initial and continuing calibration verification, at a frequency 
of 10% or every two hours during the run. The blank must be analyzed at the 
beginning of the run and after the last analytical sample. A CCB must be run after 
the last CCV following the last analytical sample of the run . In the case of positive 
blank results, samples with results (in ug/L) of less than five times the highest 
amount found in any of the associated blanks have had their associated values 
qualified as non-detected and flagged "U". Samples with concentrations greater 
than five times the highest blank value do not require qualification. 

If the absolute value of any negative calibration blank exceeds the IDL, all 
non-detects are qualified as estimates and flagged "UJ". All associated positive 
results within two times the absolute blank value are qualified as estimates and 
flagged "J". The qualification applies only to results generated between the 
associated calibration blank and the nearest acceptable calibration blank. 

Calibration results are not reviewed under Level C validation. 
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2.4.2 Preparation Blanks 
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At least one preparation blank, consisting of deionized distilled water must 
be prepared and analyzed with every sample delivery group. In the case of positive 
blank results, samples with results (in ug/L) of less than 5 times the preparation 
blank value have their associated values qualified as non-detected and flagged "U". 
Samples with concentrations of greater than five times the highest blank 
concentration do not require qualification. 

If the absolute value of the negative preparation blank exceeds the CRDL, all 
associated undetected results are rejected and flagged "UR". All associated 
detects that are less than ten times the absolute value of the preparation blank 
result are qualified as estimates and flagged "J". If the sample results are greater 
than ten times the absolute value of the preparation blank, no qualification is 
necessary. If the absolute value of the negative preparation blank is greater than 
the IDL and less than or equal to the CRDL, all associated non-detected sample 
results are qualified as estimates and flagged "UJ''. All associated detects less 
than ten times the absolute value of the preparation blank are qualified as 
estimates and flagged "J". 

Due to the presence of a positive preparation blank result, aluminum results 
in SDG No. W0699-QES sample numbers B0GJS9, B0GJT2 and B0GJX8 have 
been flagged "U". 

Due to the presence of a positive preparation blank result, beryllium results 
in SDG No. W0699-QES sample numbers B0GJS8, B0GJS9, B0GJT0, B0GJT1, 
BOGJT2, BOGJVO, BOGJV1, BOGJV8, BOGJV9, BOGJW1, BOGJW4, BOGJW5, 
B0GJX8, B0GJX9, B0GJY2 and B0GJY3 have been flagged "U" . 

Due to the presence of a positive preparation blank result, copper results in 
SDG No. W0699-QES sample numbers B0GJS8, B0GJS9, B0GJT0, B0GJT2, 
B0GJV0, B0GJV1, B0GJV8, B0GJV9, B0GJW0, B0GJW1, B0GJW4, B0GJW5 , 
B0GJX8, B0GJX9, B0GJY2 and B0GJY3 have been flagged "U". 

Due to the presence of a positive preparation blank result, iron results in 
SDG No. W0699-QES sample numbers B0GJS8, B0GJS9, B0GJT0, B0GJT1, 
B0GJT3, B0GJV0, B0GJV1, B0GJV8, B0GJV9, B0GJW0, B0GJW1, B0GJW4, 
B0GJW5, B0GJX8, B0GJX9, B0GJY2 and B0GJY3 have been flagged "U". 

Due to the presence of a positive preparation blank result, manganese 
results in SDG No. W0699-QES sample numbers B0GJS9, B0GJV0, B0GJV8, 
B0GJV9, B0GJW0, B0GJW1, B0GJW4, B0GJW5, B0GJY2 and B0GJY3 have 
been flagged "U". 
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Due to the presence of a positive preparation blank result, all vanadium 
results in SDG No. W0699-QES in all samples except B0GJX4 and B0GJX5 have 
been flagged "U". 

Due to the presence of a positive preparation blank result, all zinc results in 
all samples in SDG No. W0699-QES except B0GJX4 and B0GJX5 have been 
flagged "U" . 

Due to the presence of a positive preparation blank result, the aluminum 
result for SDG No. W0721-QES sample number B0GHX7 has been flagged "U" . 

' 
Due to the presence of a positive preparation blank result, the beryllium 

results for SDG No. W0721-QES sample numbers B0GHX7, B0GJV2, and 
B0GJW2 have been flagged "U". 

Due to the presence of a positive preparation blank result, the iron results for 
SDG No. W0721-QES, sample numbers B0GJV6, B0GJV7, B0GJW2, B0GJW3 , 
B0GJY0 and B0GJY1, have been flagged "U". 

Due to the presence of a positive preparation blank result, the zinc results 
for SDG No. W0721 -QES sample numbers B0GJV7, B0GJW2, B0GJY0 and 
B0GJY1 have been flagged "U". 

To avoid masking potential sources of contamination, professional 
judgement was used to determine that for SDG Nos. W0699-QES and W0721-
QES, the trip blank and equipment blank results would not be qualified based on 
method blank results. 

Due to the presence of a positive preparation blank result, the zinc result in 
SDG No. LK5379-LAS sample number B0GJY 4 has been flagged "U". 

All other preparation blank results were acceptable. 

2.5 ACCURACY 

2.5.1 Matrix Spike Samples 

Matrix spike analyses are used to assess the analytical accuracy of the 
reported data and the effect of the matrix on the ability to accurately quantify 
sample concentrations. Matrix spike recoveries must fall within the range of 75% 
to 125%. Samples with a spike recovery of less than 30% and a sample value 
below the IDL are rejected and flagged "UR". Samples with a spike recovery of 
30% to 74% and a sample result less than the IDL are qualified "UJ". Samples 
with a spike recovery of greater than 125 % or less than 75 % and a sample result 
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greater than the IDL are qualified "J". All samples with a spike recovery greater 
than 125% and a sample result less than the IDL require no qualification. 

All matrix spike recovery results were acceptable. 

2.5.2 Laboratory Control Samples 

The LCS monitors the overall performance of the analysis, including the 
sample preparation. An LCS should be digested or distilled and analyzed with 
every group of samples which have been prepared together. Non-detected sample 
results with a LCS recovery between 50% and 79% are qualified as estimates and 
flagged "UJ''. Detected sample results with a LCS recovery between 50% to 79% 
or greater than 120% are qualified as estimates and flagged "J". Associated 
sample results with a LCS recovery less than 50% are rejected and flagged "R". 

LCS results are not considered under Level C validation. 

2.5.3 GFAA Analytical Spikes 

The post-digestion analytical spike is analyzed to determine the extent of 
interference in the sample matrix. The analytical spike recoveries establish the 
accuracy of the individual GFAA determinations. 

Positive sample results whose analytical spike results are outside the 85% to 
115% control limit, but whose absorbances are less than 50% of the analytical 
spike absorbance, are qualified as estimates and flagged "J". In cases where the 
analytical spike recovery was less than 10 percent, all non-detects are rejected and 
flagged "UR". 

GFAA analytical spike results are not reviewed under Level C validation 

2.5.4 Method of Standard Addition (MSA) Results 

For all samples whose analytical spike results are outside the 85 % to 11 5 % 
control limit and whose absorbances are greater than 50% of the analytical spike 
absorbance, an MSA is required. In cases where the MSA correlation coefficient 
was less than 0.995, the MSA analysis is repeated once. If the correlation 
coefficient was still less than 0.995, samples are qualified as estimates and 
flagged "J". If a sample required MSA analysis but was not analyzed, all 
associated data must be qualified as estimates and flagged "J" . 

MSA results are not reviewed under Level C validation. 
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2.6 ANALYTICAL PRECISION 

2.6.1 Laboratory Duplicate Samples 
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The laboratory duplicate results are used to assess the precision of the 
method by measuring a second aliquot of the sample that is treated the same way 
as the original. If the RPO of the original sample and its duplicate is greater than 
35 % and the positive sample result is greater than five times the CRDL, the 
associated sample result is qualified as an estimate and flagged "J". Also, if the 
difference between the duplicate samples is greater than plus or minus the CRDL 
and the positive sample result is less than five times the CRDL, the associated 
sample result is qualified as an estimate and flagged "J" . 

All laboratory duplicate results were acceptable. 

2.6.2 ICP Serial Dilution 

The ICP serial dilution is used to determine whether significant physical or 
chemical interferences exist due to sample matrix. If a sample concentration is 
less than or equal to fifty times the IDL for an analyte and the %D is outside the 
plus or minus 10% control limits the associated data are qualified as estimates and 
flagged "J" . 

Serial dilution results are not reviewed under Level C validation. 

2.6.3 Field Duplicates 

Field duplicate results are compared using the same guidelines for 
determining the RPO between a sample and its duplicate. According to WHC 
validation guidelines, no qualifiers are assigned based on field duplicate results. 
Field duplicate results are discussed in section 1.0 of this report . 

2.6.4 Field Split Samples 

A field split sample is a representative sample from a sampling event that is 
sent to a third party laboratory. The field split sample results are evaluated by 
comparing the corresponding sample results to the reference laboratory sample 
results. According to WHC validation guidelines, no qualifiers are assigned based 
on field split results. Field duplicate results are discussed in section 1.0 of this 
report. 
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2.6.5 GFAA Duplicate Injections 
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Each GFAA analysis requires a minimum of two injections (burns), except for 
full MSAs. The RSD for the duplicate injections must be within the control limits 
of plus or minus 20% for samples with concentrations greater than the CROL. If 
these requirements are not met, the analytical sample must be rerun once (i.e., two 
additional burns). If the readings are then still outside the QC limits, the result is 
qualified as an estimate and flagged "J". 

GFAA duplicate injections are not reviewed under Level C validation. 

2. 7 SAMPLE DETECTION LIMITS 

The objective of reviewing detection limits is to verify that reported 
detection limits are less than or equal to the CRDL. All sample results and reported 
detection limits were acceptable. 

2.8 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT 

Positive preparation blank contamination was detected in numerous samples. 
Associated sample results were flagged accordingly. Two samples were not 
preserved as required by the analytical method and WHC guidelines and were 
qualified as estimates and flagged "J/UJ". Data flagged "J" indicates that the 
associated concentration is an estimate, but per WHC guidelines, the data are 
usable for decision making purposes. All other validated results are considered 
accurate within the standard error associated with the methods. 

All metals data packages submitted for validation were found to be 100% 
complete. 
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3.0 GENERAL, CHEMISTRY DATA VALIDATION SUMMARY 

3.1 SUMMARY 

Holding times were exceeded for pH, turbidity, nitrate, nitrite, and phosphate 
in all samples in all SDGs. All associated positive sample results were qualified as 
estimates and flagged "J" and all non-detects rejected and flagged "UR". Samples 
submitted for TPH analysis in SDG Nos. W0690-QES, W0699-QES and W0721 -
QES and oil and grease analysis in SDG No. LK5379-LAS were not preserved as 
called for in the analytical method and WHC guidelines and were, therefore, 
rejected and flagged "R/UR". 

With the above noted exceptions, the project-specific data quality objectives 
in terms of precision, accuracy, completeness, represenativeness, and 
comparability have been met. 

3.2 HOLDING TIMES 

Analytical holding times were assessed to ascertain whether the holding 
time requirements were met by the laboratory. The holding time requirements are 
as follows: 28 days for fluoride, chloride, sulfate, specific conductivity and oil and 
grease; 14 days for total petroleum hydrocarbons; 48 hours for turbidity, nitrate, 
nitrite and phosphate and immediately for pH. 

If holding times are exceeded, but not by greater than two times the limit, all 
associated sample results are qualified as estimates and flagged "J" for detects 
and "UJ" for non-detects. If holding times are exceeded by greater than two times 
the limit, all associated detected sample results are qualified as estimates and 
flagged "J" and all non-detects are rejected and flagged "UR". 

The holding time for nitrate was exceeded by less than two times the limit 
for SDG No. W0690-QES samples B0GHX8, B0GHX9 and B0GHY0 and by greater 
than twice the limit for sample numbers B0GHX6, B0GJS1, B0GJS2, B0GJT4, 
B0GJT5, B0GJT6, B0GJT7, B0GJT8, and B0GJT9. All associated results were 
detects and were, therefore, qualified as estimates and flagged "J". 

The holding time for nitrite was exceeded by less than two times the limit 
for SDG No. W0690-QES samples B0GHX8, B0GHX9 and B0GHY0. All 
associated results were non-detects, and were therefore flagged "UJ". The 
holding time for nitrite was exceeded by greater than twice the limit for sample 
numbers B0GHX6, B0GJS1, B0GJS2, B0GJT4, B0GJT5, B0GJT6, B0GJT7, 
B0GJT8, and B0GJT9. All associated results were non-detects and were, 
therefore, rejected and flagged "UR". 
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The holding time for orthophosphate was exceeded by less than two times 
the limit for SDG No. W0690-QES samples B0GHX8, B0GHX9 and B0GHY0. All 
associated results were non-detects and , therefore, flagged "UJ" . The hold ing 
time for orthophosphate was exceeded by greater than twice the limit for sample 
numbe~B0GJS1, B0GJS2, B0GHX6, B0GJT4, B0GJT5, B0GJT6, B0GJT7, 
B0GJT8, and B0GJT9. All associated results were non-detects and were, 
therefore , rejected and flagged "UR". 

The holding time for pH was exceeded by less than two times the limit for 
SDG No. W0690-QES samples B0GJS1, B0GJT4, B0GJT6 and B0GJT8. All 
associated results were detects and were, therefore, flagged "J". 

The holding time for turbidity was exceeded by greater than two times the 
limit for SDG No. W0690-QES samples B0GHX6, B0GHX8, B0GHX9, B0GJS1 , 
B0GJT4, B0GJT6, B0GJT8 and B0GHY0. All associated results were detects and 
were, therefore, flagged "J" . 

The holding time for nitrate was exceeded by less than two t imes the limit 
for SDG No. W0699-QES samples B0GJW4 and B0GJW5 and by greater than 
twice the limit for sample numbers B0GJS8, B0GJS9, B0GJT0, B0GJT1, B0GJT2, 
B0GJT3, B0GJV0, B0GJV1, B0GJV8, B0GJV9, B0GJW0, B0GJW1, B0GJX4, 
B0GJX5, B0GJX8, B0GJX9, B0GJY2 and B0GJY3. All associated results were 
detects and were, therefore, qualified as estimates and flagged "J". 

The holding time for nitrite was exceeded by greater than twice the limit for 
SDG No. W0699-QES sample numbers B0GJS8, B0GJS9, B0GJT0, B0GJT1, 
B0GJT2, B0GJT3, B0GJV0, B0GJV1, B0GJV8, B0GJV9, B0GJW0, B0GJW1 , 
B0GJX4, B0GJX5, B0GJX8, B0GJX9, B0GJY2 and B0GJY3. All associated 
results were non-detected and were, therefore, rejected and flagged "UR" . 

The holding time for nitrite was exceeded, but not by greater than twice the 
limit, for SDG No. W0699-QES sample numbers B0GJW4 and B0GJW5. 
Therefore, the associated results, both non-detects, were qualified as estimates 
and flagged "UJ" . 

The holding time for orthophosphate was exceeded by greater than twice 
the limit for SDG No. W0699-QES sample numbers B0GJS8, B0GJS9, B0GJT0, 
B0GJT1, B0GJT2, B0GJT3, B0GJV0, B0GJV1, B0GJV8, B0GJV9, B0GJW0, 
B0GJW1, B0GJX4, B0GJX5, B0GJX8, B0GJX9, B0GJY2 and B0GJY3. All 
associated results were non-detected, and therefore rejected and flagged "UR". 

The holding time for orthophosphate was exceeded, but not by greater than 
twice the limit for SDG No. W0699-QES sample numbers B0GJW4 and B0GJW5 . 
Therefore, the associated results, both non-detects, were qualified as estimates 
and flagged "UJ". 
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The holding time for turbidity was exceeded by greater than twice the limit 
for SDG No. W0699-QES sample numbers B0GJS8, B0GJT0, B0GJT2, B0GJV0, 
B0GJV8, B0GJW0, B0GJW4, B0GJX4, B0GJX8 and B0GJY2. All associated 
results were detects and were therefore qualified as estimates and flagged "J". 

The holding time for pH was grossly exceeded for SDG No. W0699-QES 
sample numbers B0GJS8, B0GJT0, B0GJT2, B0GJV0, B0GJV8, B0GJW0, 
B0GJW4, B0GJX4, B0GJX8 and B0GJY2. Therefore, the associated results were 
qualified as estimates and flagged "J". 

The TPH method requires that water samples be preserved with 5 ml of HCI 
if analysis will not be performed within several hours of sampling. No 
preservatives were added to any of the sample aliquots in SDG Nos. W0690-QES, 
W0699-QES and W0721-QES used for TPH analysis, nor were they analyzed 
within several hours of sampling. Therefore, since all TPH results were non­
detects, all TPH results have been rejected and flagged "UR". 

The holding time for nitrate was exceeded by greater than twice the limit in 
all SDG No. W0721-QES samples analyzed for anions. The associated detected 
results in samples B0GHX7, B0GJV2, B0GJV6, B0GJV7, B0GJW2, B0GJW3, 
B0GJY0 and B0GJY1 were qualified as estimates and flagged "J". The associated 
non-detected results in samples B0GJW6, B0GJW8, B0GJX0, B0GJX2, B0GJX3 
and B0GJX6 were rejected and flagged "UR". 

The holding time for nitrite was exceeded by greater than twice the limit for 
SDG No. W0721-QES sample numbers B0GHX7, B0GJV2, B0GJV6, B0GJV7, 
B0GJW2, B0GJW3, B0GJW6, B0GJW8, B0GJX0, B0GJX2, B0GJX3, B0GJX6, 
B0GJY0 and B0GJY1. All associated results were non-detects and were therefore 
rejected and flagged "UR". 

The holding time for orthophosphate was exceeded by greater than twice 
the limit for SDG No. W0721-QES sample numbers B0GHX7, B0GJV2, B0GJV6, 
B0GJV7, B0GJW2, B0GJW3, B0GJW6, B0GJW8, B0GJX0, B0GJX2, B0GJX3, 
B0GJX6, B0GJY0 and B0GJY1. All associated results were non-detects and were 
therefore rejected and flagged "UR". 

The holding time for pH was grossly exceeded for SDG No. W0721-QES 
sample numbers B0GJV2, B0GJV6, B0GJW2, B0GJW6, B0GJWB, B0GJX0, 
B0GJX2, B0GJX6 and B0GJY0. Therefore, the associated results were qualified 
as estimates and flagged "J". 

The holding time for turbidity was exceeded by greater than twice the limit 
for SDG No. W0721-QES sample numbers B0GHX7, B0GJV2, B0GJV6, B0GJW2, 
B0GJW6, B0GJW8, B0GJX0, B0GJX2, B0GJX6 and B0GJY0. The associated 
results were all positive and therefore were qualified as estimates and flagged "J". 
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The holding time for nitrate was exceeded by greater than twice the limit for 
SDG No. LK5379-LAS sample numbers B0GJY4 and B0GJY5. Therefore, the 
associated results, both detects, were qualified as estimates and flagged "J". 

The holding time for nitrite was exceeded by greater than twice the limit for 
SDG No. LK5379-LAS sample numbers B0GJY4 and B0GJY5. Therefore, the 
associated results, both non-detects, were rejected and flagged "UR". 

The holding time for orthophosphate was exceeded by greater than twice 
the limit for SDG No. LK5379-LAS sample numbers B0GJY4 and B0GJY5. 
Therefore, the associated results, both non-detects, were rejected and flagged 
"UR". 

The holding time for turbidity was exceeded by greater than twice the limit 
for SDG No. LK5379-LAS sample number B0GJY 4. Therefore, the associated 
detected result was qualified as an estimate and flagged "J" . 

The holding time for pH was grossly exceeded for SDG No. LK5379-LAS sample 
number B0GJY 4. Therefore, the associated result was qualified as an estimate 
and flagged "J". 

The Oil and Grease method requires that water samples be preserved with 5 
ml of HCI if analysis will not be performed within several hours of sampling. No 
preservatives were added to the aliquot of SDG No. LK5379-LAS sample B0GJY 4 
which was used for Oil and Grease analysis, nor was the sample analyzed within 
several hours of sampling. Therefore, since the Oil and Grease result was non­
detected, the result was rejected and flagged "UR". 

Holding times for all other analytes met QC requirements. 

3.3 CALIBRATIONS 

3.3.1 Initial Calibration 

The following calibration procedures must be conducted: 

• At least one blank and three standards are used to establish the ion 
chromatography, ion selective electrode, and spectrophotometer calibrations 
prior to sample analysis with a correlation greater than or equal to 0 .995. 

• At least two reference buffers or standards at a high and low concentration 
were used to calibrate the pH and conductivity meters. 
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If any of these initial calibration requirements are not met, all associated data 
are qualified "J" for detects and "UJ'' for non-detects. 

Initial calibration results are not reviewed under Level C validation. 

3.3.2 Continuing Calibration Verification 

All CCV standards must be analyzed within the required frequency or every 
20 samples. The percent recoveries must fall within the 90%-110% acceptance 
windows. If the recoveries fall outside this window, then all associated detects 
are qualified as estimates and flagged "J" and all non-detects are flagged "UJ". 

Continuing calibration results are not considered under Level C validation. 

3.4 BLANKS 

3.4. 1 Laboratory Blanks 

At least one laboratory preparation blank must be analyzed with each sample 
batch. At least one initial calibration blank must be analyzed for every 20 samples. 
As per WHC guidelines, no qualification of data based on blank contamination is 
required. 

All laboratory blank results were acceptable. 

3.5 ACCURACY 

3.5.1 Matrix Spike Recovery 

Matrix spike analyses are used to assess the analytical accuracy of the 
reported data and the effect of the matrix on the ability to accurately quantify 
sample concentrations. Matrix spike recoveries must fall within the range of 75% 
to 125%. Samples with a spike recovery less than 30% and a sample value below 
the IDL are rejected and flagged "UR". Samples with a spike recovery between 
30% and 74% and a sample value below the IDL are qualified as estimates and 
flagged "UJ". Samples with a spike recovery of less than 75% or greater than 
125 % and a sample value greater than the IDL are qualified as "J". Finally, 
samples with a spike recovery of greater than 125 % and a sample value less than 
the IDL are acceptable and do not require qualification. 

All matrix spike recovery results were acceptable. 
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3.5.2 Laboratory Control Sample Recovery 
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The LCS monitors the overall performance of all steps in the analysis , 
including the sample preparation. An LCS should be prepared (e.g., digested or 
distilled) and analyzed with every group of samples which have been prepared 
together. The performance criteria for aqueous LCS percent recovery is 80% t o 
120%. The performance criteria for solid LCS samples are established by the 
manufacturer or the laboratory. 

LCS results are not reviewed under Level C validation . 

3.6 PRECISION 

3 .6 .1 Laboratory Duplicates 

The laboratory duplicate sample analyses are used to measure laboratory 
precision and sample homogeneity. Laboratory duplicate RPOs must fall below 
20% for waters and 35% for soils. If an RPO for an aqueous sample is greater 
than 20% and the sample result is less than five times the CROL, all associated 
detects are qualified as estimates and flagged "J". If the range between duplicate 
aqueous samples is greater than plus or minus the CROL and the sample result is 
less than five times the CROL, all associated detects are qualified as estimates and 
flagged "J". If an RPO for soil samples is greater than 35 % and the sample result 
is greater than five times the CROL, all associated detects are flagged "J". If the 
range between duplicate soil samples is greater than plus or minus two times the 
CROL and the sample result is less than five times the CROL, then all detects are 
flagged "J". 

All laboratory duplicate results were acceptable . 

3.6.2 Field Duplicates 

Field duplicate sample analyses are used to measure both the lab and fie ld 
sampling procedure precision. Field duplicate results are compared using the same 
guidelines for determining the precision between a sample and its duplicate. Under 
WHC validation guidelines, data are not qualified based on field duplicate results. 
Results of the field duplicate samples are discussed in section 1.0 of this report . 

3.6.3 Field Split Samples 

A field split sample is a representative sample from a sampling event that is 
sent to a third party laboratory. Field split sample results are evaluated by 
comparing the corresponding sample results to the reference laboratory sample 
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results. Under WHC validation guidelines, data qualification is not required based 
on field split results. Results of the field split samples are discussed in section 1.0. 

3.7 SAMPLE DETECTION LIMITS 

The sample detection limits were evaluated to ensure that all analytes were 
analyzed for at or below the CRDL. All sample detection limits were acceptable. 

3.8 OVERALL ASSESSMENT AND SUMMARY 

Holding times for pH, turbidity, nitrate, nitrite, and phosphate were exceeded 
for all samples in all SDGs. All results were qualified as estimates and flagged 
"J/UJ" or rejected and flagged "UR". TPH results in SDG Nos. W0690-QES, 
W0699-QES and W0721-QES were rejected and flagged "UR" due to the lack of a 
preservative. Oil and grease results in SDG No. LK 5379-LAS were rejected and 
flagged "UR" due to the lack of a preservative. Data flagged "J" indicates that the 
associated concentration is an estimate, but under WHC guidelines, the data are 
considered usable for decision making purposes . Rejected data is not useable and 
should not be reported. All other validated results are considered accurate within 
the standard error associated with the methods. 

All packages submitted for validation contained data that was rejected and 
flagged "R/UR", resulting in an overall completeness of 73 % . 
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4.0 RADIOCHEMISTRY DATA VALIDATION SUMMARY 

4.1 SUMMARY 
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Due to a high LCS percent recovery, sample B0GJV2 in SDG No. W0721 -
QES was qualified as estimated and flagged II J 11

• Due to the lack of a matrix spike 
analysis, all tritium results in SDG Nos. W0699-QES and W0721-QES were 
qualified as estimates and flagged II J/UJ 11

• 

With the exceptions noted above, the project-specific data quality objectives 
in terms of precision , accuracy, completeness, represenativeness, and 
comparability have been met. 

4.2 HOLDING TIMES AND SAMPLE PREPARATION 

Holding times are calculated from Chain-of-Custody forms to determine the 
validity of the results. The maximum holding time for radiochemical analyses is six 
months. Tritium sample preparation requires distillation . Tritium samples must be 
analyzed within seven days of distillation. 

All holding times and sample preparation measures were acceptable. 

4.3 CALIBRATIONS 

Instrument calibration is performed to establish that the counters used to 
determine radionuclide activities are capable of producing acceptable and reliable 
analytical data. Each counting system must be factory calibrated at installation 
and after any maintenance or repair. Calibration consists of an instrument 
efficiency determination for each applicable radionuclide. Continuing calibration 
checks are performed to verify that instrument performance is stable and 
reproducible. 

Calibration results, including efficiency checks and background counts, are 
not reviewed Level C validation. 

4.4 LABORATORY BLANKS 

Laboratory blank samples are analyzed to determine if positive results are 
due to laboratory reagent, sample container, or detector contamination. If blank 
analysis results indicate the presence of an analyte above the MDA, the following 
qualifiers were applied: All positive sample results less than five times the highest 
blank concentration are qualified as estimates; sample results below the MDA are 
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elevated to the MDA and qualified as undetected; sample results above the MDA 
and greater than five times the highest blank concentration are not qualified. 

All laboratory blank results were acceptable. 

4.5 ACCURACY 

4.5.1 Laboratory Control and Matrix Spike Samples 

Accuracy was evaluated by analyzing soil or distilled water samples spiked 
with known amounts of radionuclides. The sample activity as determined by 
analysis is compared to the known activity to assess accuracy. The acceptable 
laboratory control sample recovery range is 70% to 130%, while that for a matrix 
spike is 60% to 140%. Spike sample results outside the above ranges resulted in 
associated sample results being qualified as estimates, rejected, or not qualified, 
depending on the activity of the individual sample. 

Due to an LCS recovery of 481 percent, all gross alpha results in SDG No. 
W0721-QES were qualified as estimates and flagged "J/UJ". 

t<"· Due to the lack of a matrix spike analysis, all tritium results in SDG Nos. 
W0699-QES and W0721-QES were qualified as estimates and flagged "J/UJ". 

All other laboratory control and matrix spike sample results were acceptable. 

4.6 PRECISION 

4.6.1 Laboratory Duplicates 

Analytical precision is expressed by the RPO between the recoveries of 
duplicate matrix spike analyses performed on a sample. Precision is also be 
assessed using unspiked duplicate sample analyses. If both sample and replicate 
activities are greater than five times the CROL and the RPO is less than 35 % for 
soil samples and less than 20% for water samples, the results are acceptable. If 
either activities are less than five times the CROL, a control limit of less than or 
equal to two times the CROL is used for soil samples and less than or equal to the 
CROL for water samples. If the RPO is outside the applicable control limit, 
associated results are qualified as estimates and flagged "J/UJ". 

All laboratory duplicate results were acceptable. 
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Field duplicate results are compared using the same guidelines for 
determining the RPO between a sample and its duplicate. Under WHC val idation 
guidelines, data qualification is not required based on field duplicate results. 
Results of the field duplicate samples are discussed in section 1 .0. 

4.6.3 Field Split Samples 

A field split sample is a representative sample from a sampling event that is 
sent to a third party laboratory. The field split sample results are evaluated by 
comparing the corresponding sample results to the reference laboratory sample 
results . Under WHC validation guidelines, data qualification is not required based 
on field split results. Results of the field split samples are discussed in section 1 .0. 

4.7 SAMPLE RESULTS QUANTITATION, VERIFICATION AND REPORTED 
DETECTION LIMITS 

The MDA for each analyte was assessed to ensure that it met the CRDL. 
The reviewer verified that the reported detection limits were at or below the CRDL. 

4.8 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT 

Due to a 481 percent LCS recovery, all gross alpha results in SDG No. 
W0721 were qualified as estimates and flagged "J/UJ". Due to the lack of a 
matrix spike analysis with SDG Nos. W0699-QES and W0721-QES, all tritium 
results were qualified as estimates and flagged "J/UJ". Data flagged "J" indicate 
the associated concentration is an estimate, but under WHC guidelines, the data 
are considered usable for decision making purposes. All other validated results are 
considered accurate within the standard error associated with the methods. 

All data packages were found to be 100% complete. 
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INORGANIC ANALYSIS, WATER MATRIX, (ug/1) 

Prolect: BECHTEL-HANFORD 
Laboratory: Quanterra 
Case ISDG: W0699 
Sample Number B0GJS8 BOGJS9 
I.Dcatlon 199-N-21 199-N-21 
Remarks 
Sample Date 09/14/95 09/14/95 
lnoraanlcAnmvtes CHI 1L Result a Result a 
Alumlnum 200 24.6 u 26.3 u 
Antimony 60 45.9 u 45.9 u 
Arsenic 10 NA NA 
Barium 200 30.4 30.5 
Beryllium 5 0.91 u 1.4 u 
Cadmium 5 3.1 u 3.1 u 
Calclum 5000 73100 75400 
Chromium 10 3.3 2.8 u 
Cobalt 50 4.3 u 4.3 u 
Cooner 25 29.2 u 37.0 u 
Iron 100 228 u 55.6 u 
Lead 3 NA NA 
Magnesium 5000 16600 15900 
Manaaneae 15 13.2 8.0 u 
Mercury 0.2 NA NA 
Nickel 40 14.2 u 14.2 u 
Potassium 5000 8560 9100 
Selenium 5 NA NA 
Sliver 10 2.2 u 2.2 u 
Sodium 5000 131000 131000 
Thalllum 10 NA NA 
Vanadium 50 32.9 u 43.7 u 
Zinc 20 21.6 u 21 .1 u 

NA • Not Analyzed 

BOGJT0 B0GJT1 
199-N-25 199-N-25 

09/05/95 09/05/95 
Result a Result a 

24.6 u 24.6 u 
45,9 u 45.9 u 
NA NA 
43.4 42.6 
0.61 u 0.61 u 
3.1 u 3.1 u 

29000 28900 
13.1 4.8 

4.3 u 4.3 u 
14.2 u 3.6 u 
211 u 175 u 
NA NA 

7990 7870 
30.1 33.6 
NA NA 
14.2 u 14.2 u 

4810 4740 
NA NA 

2.2 u 2.2 u 
133000 128000 

NA NA 
13.7 u 20.1 u 
26.9 u 24.2 u 

B0GJT2 B0GJT3 B0GJV0 
199-N-26 199-N-26 199-N-54 

09/05/95 09/05/95 09/13/95 
Result a Result Q HeSUlt u 

25.0 u 24.6 u 24.6 u 
45.9 u 45.9 u 45.9 u 
NA NA NA 
51.6 51.0 67.4 
0.62 u 0.50 u 0.92 u 
3.1 u 3.1 u 3.1 u 

43400 42700 124000 
26.4 3.2 8.4 
4.3 u 4.3 u 4.3 u 

17.0 u 3.6 u 30.1 u 
582 101 u 82.2 u 
NA NA NA 

9400 9320 21200 
49.5 34.7 7.8 u 
NA NA NA 
16.6 14.2 u 14.2 u 

6050 5290 6120 
NA NA NA 

2.2 u 2.2 u 2.2 u 
109000 113000 45900 

NA NA NA 
24.6 u 19.4 u 28.2 u 
12.6 u 14.7 u 15.1 u 

,. 

B0GJV1 B0GJV8 
199-N-54 199-N- 75 

09/13/95 09/12/95 
HeSUlt u Hesult a 

24.6 u 24.6 u 
45.9 u 45.9 u 
NA NA 
72.4 26.8 

1.3 u 0.69 u 
3.1 u 3.1 u 

135000 30200 
2.8 u 2.8 u 
4.3 u 4.3 u 

35.5 u 9.0 u 
92.8 u 36.7 u 
NA NA 

22800 6280 
10.5 4.6 u 
NA NA 
16.9 14.2 u 

4890 2310 
NA NA 

9.3 2.2 u 
49200 3070 

NA NA 
34.4 u 14.9 u 
15.7 u 36.6 U 
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B0GJV9 
199-N-75 

09/12/95 
Result a 

24.6 u 
45.9 u 
NA 
28.0 
0.92 u 

3.1 u 
30000 

2.8 u 
4.3 u 

23.0 u 
40.6 u 
NA 

5300 
5.3 u 

NA 
14.2 u 

2300 
NA 

2.2 u 
3020 
NA 
27.2 u 
12.2 u 
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INORGANIC ANALYSIS, WATER MATRIX, (ug/1) 

Prolect: BECHTEL-HANFORD 
Laboratorv: Quanterra 
Case SDG: W0699 
Sample Number BOGJW0 B0GJW1 
Location 199-N-76 199-N-78 
Remarks 
Sample Date 09/05/95 09/05/95 
lnoraanlc Analvtes CRDL Result Q Result Q 

Alumlnum 200 24.6 u 24.6 u 
Antimony 60 45.9 u 45.9 u 
Arsenic 10 NA NA 
Barium 200 17.9 18.6 
Berylllum 5 0.50 u 0.69 u 
Cadmium 5 3.1 u 3.1 u 
Calcium 5000 28300 28500 
Chromium 10 3.1 2.8 u 
Cobalt 50 4.3 u 4.3 u 
CoDDer 25 13.6 u 5.2 u 
Iron 100 41.0 u 56.2 u 
Lead 3 NA NA 
Magnesium 5000 4890 5000 
Manaaneae 15 3.3 u 4.5 u 
Mercurv 0.2 NA NA 
Nickel 40 14.2 u 14.2 u 
Potassium 5000 2290 2540 
Selenium 5 NA NA 
Sliver 10 2.2 u 2.2 u 
Sodium 5000 2990 3000 
Thalllum 10 NA NA 
Vanadium 50 7.2 u 16.3 u 
Zinc 20 10.4 u 16.1 u 

NA • Not Analyzed 

B0GJW4 B0GJWS B0GJX4 
199-N-80 199-N-80 199-N-54 

Trip blank 
09/11/95 09/11/95 09/13/95 
Result Q Result Q Result Q 

24.6 u 24.6 u 24.6 u 
45.9 u 45.9 u 45.9 u 
NA NA NA 
31.2 31.5 5.0 
0.84 u 0.92 u 0.92 

3.1 u 3.1 u 3.1 u 
34100 33600 1850 

199 179 2.8 u 
4.3 u 4.3 u 4.3 u 

19.7 u 18.2 u 21.1 
94.5 u 41 .7 u 37.5 
NA NA NA 

16300 15900 649 
7.7 u 7.4 u 4.5 

NA NA NA 
14.2 u 14.2 u 14.2 u 

4900 5220 1130 
NA NA NA 

2.2 u 2.2 u 4.1 
24100 23300 464 

NA NA NA 
31.1 u 36.6 u 21.0 
14.5 u 36.3 u 14.2 

Page_2_ of_ 2_ 

BOGJXS B0GJX8 B0GJX9 B0GJY2 B0GJY3 
199-N-54 199-N-54 199-N-54 199-N-75 199-N-75 
Trip blank Duplicate Duplicate Duplicate Duplicate 
09/13/95 09/13/95 09/13/95 09/12/95 09/12/95 
Result Q Result Q Result Q Result Q Result Q 

24.6 u 37.1 UJ 24.6 u 24.6 u 24.6 u 
45.9 u 45.9 UJ 45.9 u 45.9 u 45.9 u 
NA NA NA NA NA 

4.2 72.1 J 74.3 26.3 26.4 
0.92 1.5 UJ 1.5 u 0.68 u 0.92 u 

3.1 u 3.1 UJ 3.1 u 3.1 u 3.1 u 
1740 135000 J 140000 29400 29200 

2.8 u 6.3 J 2.8 u 2.8 u 2.8 u 
4.3 u 4.3 UJ 4.3 u 4.3 u 4.3 u 
9.0 21.6 UJ 31 .6 u 11.6 u 19.6 u 

32.7 103 UJ 90.8 u 30.9 u 39.1 u 
NA NA NA NA NA 
640 22900 J 23300 5140 5140 
4.2 10.3 J 10.4 3.7 u 5.1 U 

NA NA NA NA NA 
14.2 u 14.2 UJ 14.2 u 14.2 u 14.2 U 
1450 5830 J 6470 2420 2510 
NA NA NA NA NA 

2.2 u 3.5 J 2.2 u 2.2 u 2.2 u 
449 49300 J 49600 2980 2960 

NA NA NA NA NA 
19.6 37.4 UJ 42.3 u 17.3 u 25.4 u 
13.6 32.8 UJ 15.8 u 28.2 u 12.3 u 
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INORGANIC ANALYSIS, WATER MATRIX, (ug/1) 

Project: BECHTEL-HANFORD 
Laboratory: Quanterra 
Case SOG: W0721 
Sample Number B0GHX7 B0GJV2 
Location 199-N- 3 199-N-64 
Remarks 
Sample Date 09/15/95 09/20/95 
1noraan1cAna1Yies ,NIH HeSUlt u H8SUlt u 
Aluminum 200 44.2 u 632. 
Antimony 60 45.9 u 45.9 u 
Barium 200 158 122 
Bervlllum 5 0.84 u 1.1 u 
Cadmium 5 3.1 u 3.1 u 
Calclum 5000 172000 115000 
Chromium 20 9.8 89.8 
Cobalt 50 4.3 u 4.3 u 
Copper 25 21.8 30.3 
Iron 100 267 1550 
Maaneslum 5000 30500 24200 
Manganese 15 14.8 46.1 
Nlckel 40 14.2 u 52.9 
Potassium 5000 4330 5290 
Sliver 10 4.6 u 2.2 u 
Sodium 5000 17600 15700 
Vanadium 50 23.1 31.3 
Zinc 20 40.7 65.9 

EB • Equipment Blank 

B0GJV6 B0GJV7 
199-N-70 199-N-70 

09/18/95 09/18/95 
HeSUlt u HellUlt a 

24.6 u 24.6 u 
45.9 u 45.9 u 
35.4 34.8 
0.51 u 0.50 u 

3.1 u 3.1 u 
36400 36400 

11.5 10.8 
4.3 u 4.3 u 
4.7 u 4.7 u 

56.4 u 34.6 u 
10300 10400 

4.1 3.6 
14.2 u 14.2 u 

3070 3200 
2.2 u 2.2 u 

6640 6990 
22.3 21.8 
46.8 19.4 u 

BOGJW2 B0GJW3 B0GJW6 
199-N-77 199-N-77 

EB 
09/15/95 09/15/95 09/15/95 
HeSUlt u Hesun u Hesu1t u 

24.6 u 24.6 u 24.6 u 
45.9 u 45.9 u 45.9 u 
37.9 37.9 5.2 
0.66 u 0.50 u 0.50 u 

3.1 u 3.1 u 3. 1 u 
30500 31200 1700 

11.2 3.2 u 2.8 u 
4.3 u 4.3 u 4.3 u 
4.7 4.7 u 4.7 u 

63.5 u 32.2 u 28.1 
7900 8040 237 

4.1 3.3 1.8 
14.2 u 14.2 u 14.2 u 

3890 3820 1060 u 
2.2 u 2.2 u 2.7 u 

171000 172000 240 
26.8 23.2 3.8 u 
27.9 u 44.4 33.5 

B0GJW8 
199-N-64 
EB 
09/20/95 
Hesult a 

24.6 u 
45.9 u 

5.2 
0.67 

3.1 u 
1780 

2.8 u 
4.3 u 
5.4 

29.4 
439 
3.4 

14.2 u 
1060 u 

2.2 u 
291 
8.2 

19.4 

Page_1 _ of_2_ 

B0GJXO B0GJX2 
199-N-20 
EB Trip Blank 
09/20/95 09/15/95 
Result a Result a 

24.6 u 24.6 UJ 
45.9 u 45.9 UJ 

5.2 3.1 J 
0.50 u 0.50 UJ 

3.1 u 3.1 UJ 
1820 1670 J 

2.8 u 4.8 J 
4.3 u 4.3 UJ 
4.7 u 4.7 UJ 

29.1 24.2 J 
393 340 J 
3.5 3.5 J 

14.2 u 14.2 UJ 
1060 u 1060 UJ 

4.3 u 2.2 UJ 
279 253 J 
6.4 4.9 J 

30.7 41.2 J 
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INORGANIC ANALYSIS, WATER MATRIX, (ug/1) 

Protect: BECHTEL-HANFORD 
Laboratorv: Quanterra 
Case SDG: W0721 
Sample Number B0GJX3 B0GJX6 
Location 199-N-64 
Remarks Trip Blank Trip Blank 
Sample Date 09/15/95 09/20/95 
Inorganic Analvtes CRDL Result - Q Result Q 

Aluminum 200 24.6 u 24,8 u 
Antimony 80 45.9 u 45.9 u 
Barium 200 5.2 7.0 
Bervlllum 5 0.50 u 0.67 
Cadmium 5 3.1 u 3.1 u 
Calcium 5000 1830 1790 
Chromium 20 2.8 u 2.8 u 
Cobalt 50 4.3 u 4.3 u 
Coooer 25 4.7 u 18.4 
Iron 100 31.8 33.5 
Magnesium 5000 375 484 
Manganese 15 2.0 3.6 
Nickel 40 14.2 u 14.2 u 
Pota1111lum 5000 1060 u 1060 u 
Sliver 10 2.4 u 2.2 u 
Sodium 5000 1110 341 
Vanadium 50 3.8 u 13.2 
Zinc 20 20.7 19.5 

EB • Equpment Blank 

B0GJY0 
199-N-70 
Duplicate 
09/18/95 
Result Q 

24.8 u 
45.9 u 
35.1 
0.51 u 

3.1 u 
36400 

14.7 
4.3 u 
4.7 u 

58.5 u 
10400 

3.9 
14.2 u 

3240 
2.2 u 

6780 
24.6 
28.5 u 

B0GJY1 
199-N-70 
Duplicate 
09/18/95 
Result Q 

24.8 u 
45.9 u 
35.8 
0.59 u 

3.1 u 
37100 

11.1 
4.3 u 
4.7 u 

37.8 u 
10600 

4.1 
14.2 u 

4330 
2.2 u 

7140 
23.0 
28.3 u 

Result Q Result a Result a Result a Result 
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INORGANIC ANALYSIS, WATER MATRIX, (mg/I) 

C 
0 
C 
C 
~ 
l ~ 

Project: BECHTEL-HANFORD 
Laboratory: Lockheed 
Case SDG: LK5379 
Samole Number B0GJY4 
Location 199-N-21 
Remarks Spllt 
Bamole Date 1)9/14/'d: 

lnoraanlc Analvtes CRDL Result Q 
Aluminum 0.2 0.035 
Antimony 0.08 0.058 u 
Arsenic 0.01 0.098 u 
Barium 0.2 0.030 
Beryllium 0.005 0.0010 u 
Cadmium 0.005 0.0050 u 
Calcium 5 82 
Chromium 0.01 0.0043 
Cobalt 0.05 0.0060 u 
CODDer 0.025 0.0030 u 
Iron 0.1 0.15 
Lead 0.003 0.056 u 
Magnesium 5 17 
Manganese 0.015 0,0042 
Mercury 0.0002 NA 
Nlckel 0.04 0.015 u 
Potassium 5 7.4 
Selenlum 0.005 0.087 u 
Sliver 0.01 0.0040 u 
Sodium 5 150 
Thalllum 0.01 0.075 
Vanadium 0.05 0.0080 
Zinc 0.02 0.019 u 

NA • Not Analyzed 

B0GJY5 
199-N-21 
Spllt 
Oll/14/'d: 

Result Q 
0.039 
0.058 u 
0.098 u 

0.030 
0.0010 u 
0.0050 u 

90 
0.0030 u 
0.0076 
0.0030 u 

0.012 u 
0.056 u 

18 
0.0020 u 

NA 
0.015 u 

7.9 
0.087 u 

0.0040 u 
150 

0.089 
0.0085 

0.011 

Result Q Result Q Result Q Result Q Result Q Result Q 
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9613~29.2LJ9 I 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GJSS 
Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas-e""""N"""'o-. :----
Matrix (soil/water): WATER 
Level (low/med): LOW 

Contract: 550.99 
SAS No.=----~ No.: W0699 

Lab Sample ID: 9364---o~o-i--
Date Received: 09/15/95 

%' solids: o:O 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 30.4 B p 
7440-41-7 BeryllTiim 0.91 { p-
7440-43-9 Cadmium 3.1 p-
7440-70-2 Calcium- 7~100 p-
7440-47-3 Chromium 3.3 B p-
7440-48-4 Cobalt 4.3 u p-
7440-50-8 Copper 29.2 ~ 

p-
7439-89-6 Iron 228 p-
7439-95-4 Magnesium 15600 - p-
7439-96-5 Manganese 13.2 13 p 
7440-02-0 Nickel 14.2 u p 
7440-09-7 PotassTiim 8560 p 
7440-22-4 Silver 2.2 u p-
7440-23-5 Sodium-- 1~1000 p-
7440-62-2 Vanadi~ 32-.9 ~ 

p-
7440-66-6 Zinc 21.6 p--

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

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts: 

Comments: 

FORM I - IN ... 
SW-846 
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9613~29.2~92 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GJS9 
Lab Name: QUANTERRA MO 
Lab Code: ITMO cas-e--=N,_o-. -=----
Matrix (soil/water): WATER 
Level (low/med): LOW 

Contract: 550.99 
SAS No.=---..- °S'DG No.: W0699 

Lab Sample ID: 9364--=0=0=2--
Date Received: 09/15/95 

% Solids: o:-0 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Alunu.num 2i;.3 p 
7440-36-0 
7440-39-3 

Antimony- 45.9 u p-
Barium - 30.5 B p-

7440-41-7 
7440-43-9 

Berylllum 1.4 ~ p u. 
Cadmium 3.1 u p-

7440-70-2 Calcium- 75400 p-
7440-47-3 Chromium 2.8 tJ p-
7440-48-4 Cobalt 4.3 u p-
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 

Copper 37.0 p- u. 
Iron 55.6 p- u.. 
Magnesium l.5900 p-
Manganese 8.0 p- u. 

744 0-02-0 Nickel 14.2 u p 
7440-09-7 Potassium 9100 p-
7440-22-4 Silver 2.2 tJ p-
7440-23-5 Sodium-- 131000 p-
7440-62-2 Vanadiiiin" 43.7 E p- l.l 
7440-66-6 Zinc 21.1 p- l.\. 

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts: 

Comments: 

FORMf-ffl . . .. 
SW-846 
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9613429.2493 
U.S . EPA - CLP 

1 EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

BOGJTO 
Lab Name: QUANTERRA MO 
Lab Code : ITMO cas-e--=-=N-o-. -: ----
Matrix (soil/water) : WATER 
Level (low/med) : LOW 
% Solids: o-:0 

Contract: 550.99 
SAS No.=-.....,,,.......- ----m5G No.: W0699 

Lab Sample ID: 9273--=o=o~i--
Date Received: 09/06/95 

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

CAS No. Analyte Concentration 

7429-90-5 Alutnlllum 24.6 
7440-36-0 Antimony- 45.9 
7440-39-3 Barium - 43.4 
7440-41-7 Beryllium 0.61 
7440-43-9 Cadmium 3.1 
7440-70~2 calcium- ~~000 
7440-47-3 Chromium 13.1 
7440-48-4 Cobalt - 4.3 
7440-50-8 Copper l.4.2 
7439-89-6 Iron 211 
7439-95-4 Magnesium 7990 
7439-96-5 Manganese 30.1 
7440-02-0 Nickel l.4.2 
7440-09-7 Potassiwii 4810 
7440-22-4 Silver 2.2 
7440-23-5 Sodium-- l.33000 
7440-62-2 Vanadium 13.7 
7440-66-6 Zinc - 28.9 

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Comments: 

FORM I - IN 
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96134Z9~Z~94 
U.S . EPA - CLP 

1 EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

B0GJTl 
Lab Name: QUANTERRA MO Contract: 550.99 
Lab Code: ITMO cas~e-N~o-.-=----
Matrix (soil/water): WATER 

SAS No.:_....,,,..._,,... ---S00 No.: W0699 
Lab Sample ID: 9273--=o=o=s--

Level (low/med) : LOW Date Received: 09/06/95 
% solids: _o:O 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.i; u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 42.6 B p-
7440-41-7 Beryllium 0.61 ~ 

p-
7440-43-9 cadmium 3.1 u p- u. 
7440-70-2 calcium- ~B900 p-
7440-47-3 Chromium 4.8 B p-
7440-48-4 Cobalt - 4.3 u p-
7440-50-8 Copper-- 3.6 u p-
7439-89-6 Iron - 175 V- p-
7439-95-4 Magnesium 7870 p-
7439-96-5 Manganese 33.6 - p-
7440-02-0 Nickel 14.2 u p-
7440-09-7 Potassium 4740 B p-
74"40-22-4 Silver 2.2 u p-
7440-23-5 Sodium-- l.28000 p-
7440-62-2 Vanadiuin 20.1 ~ p-
7440-66-6 Zinc - 24.2 / p--

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

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts : 

Comments: 
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9613~29.2495 
U.S. EPA - CLP 

1 EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

B0GJT2 
Lab Name: QUANTERRA MO Contract: 550.99 
Lab Code: ITMO case No.: SAS No.: ---si5G No.: W0699 
Matrix (soil/water): WATER Lab Sample ID: 9273-002 
Level (low/med) : LOW Date Received: 09/06/95 
% Solids: o:O -

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 25.0 ~ p LL 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 51.6 B p-
7440-41-7 Beryllium 0.62 I.it p- Ll 
7440-43-9 Cadmium 3.1 u p 

. -
7440-70-2 Calcium- 43400 p-
7440-47-3 Chromium 26.4 - p- . 
7440-48-4 Cobalt 4.3 u p-
7440-50-8 Copper 17.0 J¥ p- u 
7439-89-6 Iron 582 p-
7439-95-4 Magnesium 9400 - p-
7439-96-5 Manganese 49.5 - p-
7440-02-0 Nickel 16.6 B p-
7440-09-7 Potassium 6050 p -
7440-22-4 Silver 2.2 u p-
7440-23-5 Sodium- 109000 p-
7440-62-2 Vanadium 24.6 i p- u 
7440-66-6 Zinc - 12.8 p- u. 

- -- -- -- -- -- -- -- -
·- -- -- -- -- -- -- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 
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96 f 34 29 .. 2lf 96 
U. S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas_e........,N~o-._: ___ _ 
Matrix (soil/water): WATER 
Level (low/med} : LOW 
% solids: o:O 

B0GJT3 
Contract: 550.99 

SAS No.: ____ ---m5G No.: W0699 
Lab Sample ID: 9273--~0~0~6-­
Date Received: 09/06/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 51.0 B p-
7440-41-7 Beryllium 0.50 u p-
7440-43-9 cadmium 3.1 u p-

. -
7440-70-2 calcium- 42700 p-
7440-47-3 Chromium 3.2 B p- . 
7440-48-4 Cobalt 4.3 u p-
7440-50-8 Copper 3.6 u p-
7439-89-6 Iron 101 lL p- L\. 
7439-95-4 · Magnesium 9320' p-
7439-96-5 Manganese 34.7 - p-
7440-02-0 Nickel 14.2 u p-
7440-09-7 Potassium 5290 p-
7440-22-4 Silver 2.2 - p-u 
7440-23-5 Sodium-- 113000 p-
7440-62-2 Vanadium 19.4 ~ 

p- LL 
7440-66-6 Zinc - 14. 7• p- u 

- -
- -
- -
- -- -
- -
- -
- -
- -- -- -- -- -
- -
- - . 

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: ~s- ,,,,~~ '\S 
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9613429.2497 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GJV0 
Lab Name: QUANTERRA MO Contract: 550.99 
Lab Code: ITMO case No.: SAS No.: ~No.: W0699 
Matrix (soil/water): WATER Lab Sample ID: 9347-003 
Level (low/med) : LOW Date Received: 09/14/95 
% Solids: o:O -

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Alununum 24.6 u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 67.4 B p-
7440-41-7 BeryllTiim 0.92 ~ p- l..\. 
7440-43-9 Cadmium 3.J."' u p-

· -7440-70-2 Calcium- 124000 p-
7440-47-3 Chromium 8.4 B p- . 
7440-48-4 Cobalt 4.3 u p-
7440-50-8 Copper-- 30.1 V p- u.. 
7439-89-6 Iron -- 82.2 ~ p- Ll. 
7439-95-4 Magnesium 21200 p 
7439-96-5 Manganese 7.8 ~ p- u. 
7440-02-0 Nickel 14.2 u p-
7440-09-7 PotassTiim 6120 p-
7440-22-4 Silver 2.2 u p-
7440-23-5 Sodium-- 45900 p-
7440-62-2 Vanadiwn 28.2 i p- u 
7440-66-6 Zinc - 15.1 p- u. -- -- -- -

-
- -- -
- -- -- -
- -- -
- -- -
- -
- - . 

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 
~ ,\\11-\ C\S 
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96 I 3429. 2lf 98 
U.S . EPA - CLP 

1 EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

BOGJVl 
Lab Name: QUANTERRA MO Contract: 550.99 Lab Code: ITMO Cas_e__,,N_o ___ : ___ _ 
Matrix (soil/water}: WATER 
Level (low/med): LOW 

SAS No.=--......-~ No.: W0699 
Lab Sample ID: 9347-_=0=0=6- -
Date Received: 09/14/95 

% Solids: o:O 

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

CAS No. Analyte Concentration 

7429-90-5 Aluminum 24.6 
7440-36-0 Antimony- 45.9 
7440-39-3 Barium - 72.4 
7440-41-7 Beryllium 1.3 
7440-43-9 Cadmium 3.1 
7440-70-2 Calcium- 1~5000 
7440-47-3 Chromium 2.8 
7440-48-4 Cobalt 4.3 
7440-50-8 Copper 35.5 
7439-89-6 Iron 92.8 
7439-95-4 Magnesium 22800 
7439-96-5 Manganese 10.5 
7440-02-0 Nickel 15.9 
7440-09-7 Potassium 4890 
7440-22-4 Silver 9.3 
7440-23-5 Sodium-- 49200 
7440-62-2 Vanadiut11 34.4 
7440-66-6 Zinc - 15.7 

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 
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9613~29.ZLt99 
U.S . EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA_MO_=------
Lab Code: ITMO Case No.: 
Matrix (soil/water) : WATER ---
Level (low/med): LOW 
% solids: o:O 

B0GJVS 
Contract: 550.99 

SAS No.: ______ ~ No.: W0699 
Lab Sample ID: 9336---0-0=2-­
Date Received : 09/13 /95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 26.8 B p-
7440-41-7 Beryllium 0.69 ~ 

p-
7440-43-9 cadmium 3.1 p-
7440-70-2 Calcium- ~l>200 p-
7440-47-3 Chromium 2.8 u p-
7440-48-4 Cobalt 4.3 u p-
7440-50-8 Copper- · 9.0 ~ 

p-
7439-89-6 Iron 36.7 p-
7439-95-4 Magnesium 5280 p-
7439-96-5 Manganese 4.6 ~ 

p-
7440-02-0 Nickel 14.2 p-
7440-09-7 Potassium 2310 B p-
7440-22-4 Silver 2.2 u p-
7440-23-5 Sodium-- 3070 

~ 
p-

7440-62-2 Vanadiuiit 14.9 p-
7440-66-6 Zinc - 36.6 p-

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

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture : 
Artifacts : 

Comments : 

FORM I - IN ... 
SW-84 6 
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96 I 34r~9. 2soo 
U.S. EPA - CLP 

l EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

B0GJV9 
Lab Name: QUANTERRA_MO Contract: 550.99 
Lab Code: ITMO Cas_e.......,N_o ___ : ........................ _ 
Matrix (soil/water): WATER 

SAS No.: ___ ~ No.: W0699 
Lab Sample ID: 9336--~0~0~4-­
Date Received: 09/13/95 Level (low/med}: LOW 

% Solids: o:O 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 28.0 B p-
7440-41-7 Beryllium 0.92 }!! p-
7440-43-9 Cadmium 3.1 u p-
7440-70-2 Calcium- ~r>ooo p-
7440-47-3 Chromium 2.8 u p-
7440-48-4 Cobalt 4.3 j 

p-
7440-50-8 Copper- 23.0 p -
7439-89-6 Iron - 40.6 p -
7439-95-4 Magnesium 5300 p-
7439-96-5 Manganese 5.3 ;~ 

p-
7440-02-0 Nickel 14.2 p-
7440-09-7 Potassium 2300 B p 
7440-22-4 Silver 2.2 u p-
7440-23-5 Sodium-- 3020 p-
7440-62-2 Vanadium"' 27.2 f; p-
7440-66-6 Zinc - 12.2 p--

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

Color Before: 
Color After: 

Clarity Before: 
Cl~rity After: 

Texture: 
Artifacts: 

Comments: 

FORM I - IN 
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96i3~29 .. 2501 
U.S . EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GJW0 
Lab Name: QUANTERRA MO Contract: 550.99 
Lab Code: ITMO Cas_e_N=o-_-: ___ _ 
Matrix (soil/water) : WATER 
Level (low/med): LOW 

SAS No.: ____ -:SOG No.: W0699 
Lab sample ID: 9273--~o~o-3--
Date Received: 09/06/95 

% Solids: o:O 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 17.9 B p-
7440-41-7 Beryllium 0.50 u p-
7440-43-9 Cadmium 3.1 u p-
7440-70-2 Calcium- ~~300 p-
7440-47-3 Chromium 3.1 B p-
7440-48-4 Cobalt 4.3 u p -
7440-50-8 Copper 13.6 { 

p-
7439-89-6 Iron 41.0 p-
7439-95-4 Magnesium 4890 p-
7439-96-5 Manganese 3.3 1$ p-
7440-02-0 Nickel 14.2 u p-
7440-09-7 Potassium 2290 B p-
7440-22-4 Silver 2.2 u p 
7440-23-5 Sodium- 2990 p-
7440-62-2 Vanadiuin 7.2 ~ 

p-
7440-66-6 Zinc - 10.4' p--

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

I 
i - -

- -
Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: . 
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96 f 3LJ 29 ~ 2502 
U.S . EPA - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

.Lab Name: QUANTERRA MO Lab Code: ITM0 Cas_e_N_o ___ : ___ _ 
Matrix (soil/water): WATER 
Level (low/med) : LOW 
%- Solids: o:O 

B0GJWl 
Contract: 550.99 

SAS No.: ____ ----m5(; No.: W0699 
Lab Sample ID: 9273--~0~0-4-­
Date Received: 09/06/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 18.6 B p-
7440-41-7 BeryllEim 0.69 LB' p-
7440-43-9 Cadmium 3.1 u p-
7440-70-2 Calcium- 2~500 p-
7440-47-3 Chromium 2.8 u p-
7440-48-4 Cobalt - 4.3 u p-
7440-50-8 Copper- 5.2 ~ 

p-
7439-89-6 Iron - 56.2 p-
7439-95-4 Magnesium 5000 B p-
7439-96-5 Manganese 4.5 l$ p-
7440-02-0 . Nickel 14.2 u p-
7440-09-7 Potassium 2540 B p 
7440-22-4 Silver 2.2 u p-
7440-23-5 Sodium-- 3000 

~ 
p-

7440-62-2 Vanadiiiiit 16.3 p-
7440-66-6 Zinc - 16.1 p-

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

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts: 

Comments: 
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U.S. EPA - CLP 

1 EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

B0GJW4 
Lab Name: QUANTERRA MO Contract: 550.99 
Lab Code: ITMO Case No.: SAS No.: --m5GNo.: W0699 
Matrix (soil/water) : WATER Lab Sample ID: 9319-001 
Level (low/med} : LOW Date Received: 09/12/95 
~ Solids: o-:O -

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

CAS No. Analyt·e Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 31.2 B p-
7440-41-7 Berylllum 0.84 J! p- lA 
7440-43-9 Cadmium 3.1 u p 
7440-70-2 Calcium- 34100 p- . -
7440-47-3 Chromium 199 - p- . 
7440-48-4 Cobalt - 4.3 u p-
7440-50-8 Copper-- 1.9.7 ~ 

p- u.. 
7439-89-6 Iron -- 94.5 p u. 
7439-95-4 Magnesium 1.6300 p-
7439-96-5 Manganese 7.7 ~ p-

\.A 7440-02-0 Nickel 14.2 u p-
7440-09-7 Potasslum 4900 B p-
7440-22-4 Silver 2.2 u p-
7440-23-5 Sodium-- 24100 p-
7440-62-2 Vanadiuin 31.1 ~ 

p- l.{ 
7440-66-6 Zinc - 14.5 p- u. 

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

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: - . 
Comments: 
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96 i ~w19 nrou hill. .l~J 1 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOGJW5 
Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas-e-=N~o-.-=----
Matrix (soil/water): WATER 

Contract: 550.99 
SAS No.=---=-......-~ No.: W0699 

Lab Sample ID: 9319--=0=0=2--
Level (low/med) : LOW Date Received: 09/12/95 
% Solids: o:O 

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

CAS No. Analyte Concentration 

7429-90-5 Alunu.num 24.6 
7440-36-0 Antimony- 45.9 
7440-39-3 Barium - 31.5 
7440-41-7 Beryllliiiii 0.92 
7440-43-9 Cadmium 3.1 
7440-70-2 Calcium- ~~600 
7440-47-3 Chromium 179 
7440-48-4 Cobalt 4.3 
7440-50-8 Copper l.8·. 2 
7439-89-6 Iron 41.7 
7439-95-4 Magnesium l.5900 
7439-96-5 Manganese 7.4 
7440-02-0 Nickel 14.2 
7440-09-7 Potassliiiii 5220 
7440-22-4 Silver 2.2 
7440-23-5 Sodium-- 23300 
7440-62-2 Vanadiuin'"'" 36.6 
7440-66-6 Zinc - 36.3 
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U. S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GJX4 
Lab Name: QUANTERRA MO Contract: 550.99 
Lab Code: ITMO Cas-e~N-o ___ : ___ _ 
Matrix (soil/water): WATER 
Level (low/med) : LOW 

SAS No.: _ _..-,- °"sDG No.: W0699 
Lab Sample ID: 9347-_=0=0=2--
Date Received: 09/14/95 

% Solids: o-:0 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 5.0 B p-
7440-41-7 Berylliuni B p -0.92 . -
7440-43-9 Cadmium 3.1 u p -
7440-70-2 Calcium- 1850 -B p 
7440-47-3 Chromium 2.8 -u p 
7440-48-4 Cobalt - 4.3 -u p 
7440-50-8 Copper-- 21.1 B p-
7439-89-6 Iron 37.5 B p 
7439-95-4 Magnesium 649 B p -
7439-96-5 Manganese 4.5 B p-
7440-02-0 Nickel 14.2 u p 
7440-09-7 Potassiurn 1130 B p-
7440-22-4 Silver 4.1 B p-
7440-23-5 Sodium-- 464 B p-
7440-62-2 Vanadium B p -21.0 
7440-66-6 Zinc - 14.2 B p --

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

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 
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9613429.Z506 
U. S . EPA - CLP 

1 EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas-e--=-=N~o-.-=----
~atrix (soil/water): WATER 
Level (low/med) : LOW 
% Soli ds : o-:0 

B0GJXS 
Contract : 550.99 

SAS No . =--~ ---m5G No. : W06 99 _ _ _ _ 
Lab Sample ID : 9347- 0 04 
Date Received : 09/1 4/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440 - 36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 4 . 2 B p-
7440-41-7 Beryllium 0.92 B p -
7440-43-9 Cadmium 3.1 u p-
7440-70-2 Calcium- 1740 -B p 
7440-47-3 Chromium 2.8 u p -
7440-48 - 4 Cobalt - 4.3 u p-
7440-50-8 Copper-- 9 . 0 B p-
7439-89-6 Iron 32.7 B p-
7439-95-4 Magnesium 640 B p-
7439-96-5 Manganese 4.2 B p-
7440-02-0 Nickel 14.2 u p-
7440-09-7 Potassium 1450 B p-
7440-22-4 Silver 2.2 u p-
7440-23-5 Sodium-- 449 B p-
7440-62 - 2 Vanaditiin"° 19.6 B p-
7440-66-6 Zinc - 13.6 B p--

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

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts : 

Comments : 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GJX8 
Lab Name: QUANTERRA MO Contract: 550.99 Lab Code: ITMO Cas_e_N_o ___ : ___ _ 
Matrix (soil/water): WATER 
Level (low/med) : LOW 

SAS No.:_--=--,- -----m5G No.: W0699 
Lab Sample ID: 9347--~0~0~1--
Date Received : 09/14/95 

% Solids: o:O 

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

CAS No. Analyte Concentration 

7429-90-5 Aluminum 37.1 
7440-36-0 Antimony- 45.9 
7440-39-3 Barium - 72.1 
7440-41-7 Berylliuin 1.5 
7440-43-9 Cadmium 3.1 
7440-70-2 Calcium- 135000 
7440-47-3 Chromium 6.3 
7440-48-4 Cobalt - 4.3 
7440-50-8 Copper-- 21.6 
7439-89-6 Iron 103 
7439-95-4 Magnesium 22900 
7439-96-5 Manganese 10.3 
7440-02-0 Nickel 14.2 
7440-09-7 Potassium 5830 
7440-22-4 Silver 3.5 
7440-23-5 Sodium-- 49300 
7440-62-2 Vanadium""" 37.4 
7440-66-6 Zinc - 32.8 

Color Before: 
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Clarity Before: 
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961 :ilf z9 ~ zsoa 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GJX9 
Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas-e.....-::N~o-.-=----
Matrix (soil/water): WATER 
Level (low/med) : LOW 
%- Solids: o:O 

Contract: 550.99 
SAS No.: ___ ---'§DG No.: W0699 

Lab sample ID: 9347-_=0~0=5--
Date Received: 09/14/95 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Alunu.num 24.6 u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 74.3 B p 
7440-41-7 Beryllium l.5 ~ p -
7440-43-9 Cadmium 3.l u p-
7440-70-2 Calcium- 140000 p-
7440-47-3 Chromium 2.8 u p-
7440-48-4 Cobalt - 4.3 u p-
7440-50-8 Copper-- 31.6 V p-
7439-89-6 Iron 90.8 ~ p-
7439-95-4 Magnesium 23300 p-
7439-96-5 Manganese 10.4 13" p-
7440-02-0 Nickel 14.2 u p-
7440-09-7 Potassium 6470 p-
7440-22-4 Silver 2.2 u p-

-7440-23-5 Sodium 49600 p 
7440-62-2 Vanadiiiin" 42.3 ~ 

p- 4 
7440-66-6 Zinc - 15.8 p- l..\ 

- -
I - -

- -
- -
- -
- -
- -
- -
- -
- -
- -- -
- -
- -
- -
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9613429.2509 
U. S . EPA - CLP 

1 EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

B0GJY2 
Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas-e-=N~o-.-=----
Matrix (soil/water): WATER 

Contract : 550.99 
SAS No.=--=----.-~ No. : W0699 

Lab Sample ID : 9336-- =o=o~i--
Level (low/med) : LOW Date Received: 09/13/95 
% Solids: o:O 

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

CAS No. Analyt·e Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 26.3 B p-
7440-41-7 Beryllium 0.68 :JS p-
7440-43-9 Cadmium 3.1 u p-
7440-70-2 calcium- 2~400 p-
7440-47-3 Chromium 2 . 8 u p-
7440-48-4 Cobalt - 4.3 u p 
7440-50-8 Copper 11.6 ~ p-
7439-89-6 Iron 3·0. 9 l)3' p-
7439-95-4 Magnesium 5140 p -
7439-96-5 Manganese 3.7 2 p-
7440-02-0 Nickel 14.2 u p-
7440-09-7 Potassium 2420 -B p 
7440-22-4 Silver 2.2 u p 
7440-23-5 Sodium-- 2980 -p 
7440-62-2 Vanadiuiii'""" 17.3 ~ 

p-
7440-66-6 Zinc - 28.2 p -

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

Color Before: 
Color After : 

Clarity Before: 
Clarity After: 

Texture: 
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st -·a4G 

----- ------



1- - - -

9613~29.25!0 
U.S . EPA - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GJY3 
Lab Name: QUANTERRA MO Contract: 550 . 99 
Lab Code: ITMO Cas_e_N_o_.: ___ _ 
Matrix (soil/water) : WATER 
Level (low/med): LOW 

SAS No . : ___ --m:5G No.: W0699 
Lab Sample ID : 9336--~o-0_3 __ 
Date Received: 09/13/95 

% Solids: o:O 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 
7440-39-3 

Antimony- 45.9 u p-
Barium - 26.4 B p 

7440-41-7 
7440-43-9 

Beryllium 0.92 p-
~ 

Cadmium 3. l. p 
7440-70-2 Calcium- ~~200 p-
7440-47-3 Chromium 2.8 p-
7440-48-4 Cobalt 4.3 p-
7440-50-8 
7439-89-6 

Copper-- 1.9 ·. 6 p - l,l 
Iron -- 39.1 p- LA 

7439-95-4 Magnesium 5140 p -7439-96-5 Manganese 5. l. p l-' 
7440-02-0 Nickel 1.4.2 p 
7440-09-7 Potassium 251.0 p 
7440-22-4 Silver 2.2 p-
7440-23-5 Sodium-- 2960 p-
7440-62-2 Vanadirnn 25.4 p- u 
7440-66-6 Zinc 12.3 p y -

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture : 
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9613429.2511 
U. S . E P.21.. - CLP 

1 E PA S~.MPLE NO. 
I NORGANIC ~.NALYSES DATA SHEET 

B0GHX7 
Lab Name: QUANTERRA MO Contract : 550. 9 9 
Lab Code: ITMO Cas_e___,,,N~o-_-: ___ _ 
Matrix (soil/water): WATER 
Level (low/med): LOW 

SAS No.: __ ~ ~G No. : W0721 
Lab Sample ID: 9375--~0~0~3,--
Date Received: 09/18/95 

%- Solids: o-:-0 

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

CAS No . Analyte Concentration C Q M 

7429-90-5 Aluminum 44.2 ft p 
7440-36-0 Antimony- 45.9 u p -
7440-39-3 Barium - 158 B p -
7440-41-7 BeryllI'um 0.84 l.a p -- u. 
7440-43-9 Cadmium 3.1 u p 
7440-70-2 Calcium- 172000 p -
7440-47-3 Chromium 9.8 B p -
7440-48-4 Cobalt - 4 . 3 u p -
7440-50-8 Copper= 21. 8 B p --7439-89-6 Iron 267 p - -7439-95-4 Magnesium 30500 p 
7439-96-5 Manganese 14.8 B p -
7440-02-0 Nickel 14.2 u p -
7440-09-7 PotassI'um 4330 B p -
7440-22-4 Silver 4 . 6 u p 
7440-23-5 Sodium -- 17600 p -
7440-62-2 Vanadium 23.1 B p -
7440-66-6 Zinc - 40.7 p -- -

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

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts : 

Comments: 

FORM I - IN 
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96 I 3429. 25 lc~ 

U. S . EPA - CLP 

1 EPP- SJI.MPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOGJV2 
Lab Name: QUANTERRA MO Lab Code: ITMO Cas_e_N_o ___ : ___ _ 
Matri x (soil/water): WATER 
Level (low/med) : LOW 

Contract : 550. 99 
SAS No .: ___ ---m:5G No . : W0721 

Lab Sample ID: 9404--~0~0-4--
Date Received : 09/21/95 

%- Sol i ds: o:O 

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

CAS No . Analyte Concentration C Q M 

7429-90-5 Aluminum 632 - p 
7440-36-0 Antimony- 45.9 u p 
7440-39-3 Barium - 122 B p 
7440-41-7 Beryllium 1.1 ~ p -
7440-43-9 Cadmium 3.1 u p - Ll. 

7440-70-2 Calcium- 115000 p -
7440-47-3 Chromium 89.8 - p -
7440-48-4 Cobalt - 4.3 u p-

7440-50-8 Copper= 30.3 p -- -7439-89-6 Iron 1550 p -7439-95-4 Magnesium 24200 p - -7439-96-5 Manganese 46.1 p 
7440-02-0 Nickel 52.9 - p -
7440-09-7 Potassium 5290 - p-

7440-22-4 Silver 2.2 u p 
7440-23-5 Sodium-- 15700 p -
7440-62-2 Vanadium 31.3 B p -
7440-66-6 Zinc - 65.9 p -- -

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

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments : 

FORM I - IN 
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06 Li!4')g ?S P' 7 l~J (.1 .t.., aj 

U.S. SPJl. - CLP 

1 EPA SJI.MPLE NO. 
INORGANIC Jl..NALYSES DATA SHEET 

B0GJV6 
~ab Name: QUANTERRA MO Contract: 550.99 
~ab Code: ITMO Cas-e~N~o-.-=----
1atrix (soil/water): WATER 
~evel (low/med): LOW 

SAS No.=---=-.......- ---:siJG No.: W0721 
Lab Sample ID: 9380--=0=0~1--
Date Received: 09/19/95 

%- Solids: o-:-0 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p-

7440-39-3 Barium - 35.4 B p 
7440-41-7 Beryllium 0.51 u p-

7440-43-9 Cadmium u p -3.1 
7440-70-2 Calcium- 36400 p -
7440-47-3 Chromium 11.5 B p -
7440-48-4 Cobalt - 4.3 u p -
7440-50-8 Copper= 4.7 u p 
7439-89-6 Iron 56.4 z p --7439-95-4 Magnesium 10300 p 
7439-96-5 Manganese 4.1 B p -
7440-02-0 Nickel 14.2 u p -
7440-09-7 Potassium 3070 B p -
7440-22-4 Silver 2.2 u p -
7440-23-5 Sodium-- 6640 p-

7440-62-2 Vanadiun1 22.3 B p-
7440-66-6 Zinc - 46.8 p -- -

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

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOGJV7 
Lab Name: QUANTERRA MO Contract: 550.99 
Lab Code: ITMO Cas-e---:-:N~o-.-=----
Matrix (soil/water): WATER 
Level (low/med): LOW 

SAS No. =--~ --:sfiG No.: W072l 
Lab Sample ID: 9380--~0~0~3--
Date Received: 09/19/95 

% Solids: o--:-0 

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

CAS No . Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p 
7440-39-3 Barium - 34.8 B p -
7440-41-7 Beryllium u p -0.50 
7440-43-9 Cadmium 3.1 u p 
7440-70,-2 Calcium- 36400 p -
7440-47-3 Chromium 10.8 B p -
7440-48-4 Cobalt - 4.3 u p --7440-50-8 Copper u p 4.7 -7439-89-6 Iron 34.6 }! p u -7439-95-4 p Magnesium 10400 -7439-96-5 Manganese 3.6 B p -7440-02-0 Nickel 14.2 u p 
7440-09-7 Potassium 3200 B p -
7440-22-4 Silver 2.2 u p 
7440-23-5 Sodium-- 6990 p -
7440-62-2 Vanadium 21.8 - p -B 
7440-66-6 Zinc - 19.4 ~ p -- u 

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

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
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~ab Name: QUANTERRA MO 

9613429 .. 25 Hi 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract : 550.99 
~ab Code: ITMO Cas-e---:-.N~o-.-=----

EPA S.AMPLE NO . 

B0GJW2 

~atrix (soil/water): WATER 
Level (low/med) : LOW 

SAS No .= ---=---.- ~G No.: W0721 
Lab Sample ID: 9375--=0=0~4--
Date Received: 09/18/95 

%- Solids: o-:-0 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p -
7440-39-3 Barium - 37·. 9 B p-
7440-41-7 Beryllium 0.66 .z p- u . -
7440-43-9 Cadmium 3.1 u p 
7440-70-2 Calcium- 30500 -p 
7440-47-3 Chromium 11.2 B p-
7440-48-4 Cobalt - 4.3 u p-
7440-50-8 Copper-- 4.7 B p 
7439-89-6 Iron 63.5 ;t p- u 
7439-95-4 Magnesium 7900 p 
7439-96-5 Manganese 4.1 B p -
7440-02-0 Nickel 14.2 u p 
7440-09-7 Potassium 3890 -B p 
7440-22-4 Silver 2.2 -u p 
7440-23-5 Sodium-- 171000 p -
7440-62-2 Vanadium 26.8 - -B p 
7440-66-6 Zinc - 27.9 ~ p L,\ 

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

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 
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FORM I - IN 
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96 I 3429 .25 !6, 
U . S . EPP.. - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GJW3 
Lab Name: QUANTERRA MO Contract : 550.99 
Lab Code: ITMO Cas_e_N=-o-.-=----
Matrix (soil/water): WATER 
Level (low/med) : LOW 

SAS No.=---=--..- ~G No.: W0721 
Lab Sample ID: 9375--=o=o=s--
Date Received: 09/18/95 

% Solids : o-:-0 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 37.9 B p-
7440-41-7 Berylllum 0.50 u p -
7440-43-9 Cadmium 3.1 u p 
7440-70-2 Calcium- 31200 p -
7440-47-3 Chromium 3.2 u p -
7440-48-4 Cobalt - 4.3 u p -
7440-50-8 Copper_ 4 . 7 u p-

-7439-89-6 Iron 32.2 :J5 ~ p 
7439-95-4 Magnesium 8040 p-

7439-96-5 Manganese 3.3 B p -
7440-02-0 Nickel 14.2 u p-

7440-09-7 Potasslum 3820 B p -
7440-22-4 Silver 2.2 u p -
7440-23-5 Sodium-- 172000 p -
7440-62-2 Vanadiiun 23.2 B p -
7440-66-6 Zinc - 44.4 p -- -

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

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments : 

FORM I - IN 
SW-846 
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9613429.,5~7 
U. S . EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA S.HEET 

Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas_e....,.,,N_o ___ : ___ _ 
Matrix (soil/water): WATER 
Level (low/med) : LOW 
% Solids: o-:-0 

B0GJW6 
Contract : 550.99 

SAS No. =----=----.- ----m5G No. : W0721_,,_-=-=--­
Lab Sample ID: 9375-001 
Date Received : 09/18/95 

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

CAS No . Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p -
7440-39-3 Barium - 5.2 B p -
7440-41-7 Beryllium 0.50 u p-
7440-43-9 Cadmium 3.1 u p 
7440-70-2 Calcium- 1700 -B p 
7440-47-3 Chromium 2.8 u p -
7440-48-4 Cobalt - 4.3 u p -
7440-50-8 Copper- 4.7 u p -
7439-89-6 Iron 28.1 ~ ~ p -
7439-95-4 Magnesium 237 J5 & p -7439-96-5 Manganese 1.8 B p 
7440-02-0 Nickel 14 . 2 u p -
7440-09-7 Potassium 1060 u p -
7440-22-4 Silver 2.7 -u p 
7440-23-5 Sodium-- 240 B p -
7440-62-2 Vanadi\lltl 3.8 u p -
7440-66-6 Zinc - 33.5 / p --

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

Color Before: 
Color After: 

Clarity Before : 
Clarity After : 

~ 
Texture: 
Artifacts : 

Comments : 

FORM I - IN 
SW-846 

Q(iQ'Q O 75~ 
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9613429.25if.i 
U. S . EPA - CLP 

l EPA SAMPLE NO. 
INORGP.NIC ANALYSES DATA SHEET 

B0GJW8 
Lab Name: QUANTERRA MO Contract : 5 50 . 99 
Lab Code: ITMO Cas-e-=-=N~o-.-=----
Matrix (soil/water): WATER 
Level (low/med) : LOW 

SAS No .: _ __,,..---.- --m5G No.: W0721 
Lab Sample ID: 9404--=0=0~1--
Date Received: 09/21/95 

% Solids: o-:0 

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

CAS No. Analyte Concentration C 

7429-90-5 Aluminum 24 . 6 u 
7440-36-0 Antimony- 45.9 u 
7440-39-3 Barium - 5.2 B 
7440-41-7 Beryllium 0.67 )3 
7440-43-9 Cadmium 3.1 u 
7440-70-2 Calcium- 1780 B 
7440-47-3 Chromium 2.8 u 
7440-48-4 Cobalt - 4.3 u 
7440-50-8 Copper= 5.4 B 
7439-89-6 Iron 29.4 )3" 
7439-95-4 Magnesium 439 B 
7439-96-5 Manganese 3.4 B 
7440-02-0 Nickel 14.2 u 
7440-09-7 Potassium 1060 u 
7440-22-4 Silver 2.2 u 
7440-23-5 Sodium-- 291 B 
7440-62-2 Vanadium 8.2 B 
7440-66-6 Zinc - 19.4 ;rt 

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

Color Before: Clarity Before: 
Color After: Clarity After : 

Comments: 

FORM I - IN 

0000'71. 
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Texture: f>~ 
Artifacts: ---

SW-846 



U . S . EPA - CLP 

1 EPA SP.JVI PLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GJX0 
Lab Name : QUANTERRA MO Contract : 550.99 
Lab Code: ITMO Cas-e-:-:N~o-.-=----
Matrix (soil/water}: WATER 
Level (low/med}: LOW 

SAS No.=---=---.- --m:5G No.: W072l 
Lab Sample ID: 9404--~0~0~3--
Date Received: 09/21/95 

%- Solids: o-:-0 

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

CAS No . Analyte Concentration C 

7429-90-5 Aluminum 24.6 u 
7440-36-0 Antimony- 45.9 u 
7440-39-3 Barium - 5.2 B 
7440-41-7 Beryllium 0.50 u 
7440-43-9 Cadmium 3.1 u 
7440-70-2 Calcium- 1820 B 
7440-47-3 Chromium 2.8 u 
7440-48-4 Cobalt - 4.3 u 
7440-50-8 Copper-- 4.7 u 
7439-89-6 Iron 29.1 l..l5J 
7439-95-4 Magnesium 393 B 
7439-96-5 Manganese 3.5 B 
7440-02-0 Nickel 14.2 u 
7440-09-7 Potassium 1060 u 
7440-22-4 Silver 4.3 u 
7440-23-5 Sodium-- 279 B 
7440-62-2 Vanadium 6 . 4 B 
7440-66-6 Zinc - 30.7 I.L 

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

Color Before: Clarity Before : 
Color After: Clarity After: 

Comments : 

FORM I - IN 
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U.S . EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GJX2 
Lab Name: QUANTERRA MO Contract: 550.99 
Lab Code: ITMO Cas-e--=N-o-.-=----
Matrix (soil/water): WATER 
Level (low/med) : LOW 

SAS No.=---=--- ---m5G No.: W0721 
Lab Sample ID: 9375--=0=0=2--
Date Received: 09/18/95 

%- Solids: o:O 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p 
7440-39-3 Barium - 3.1 B p-
7440-41-7 Beryllium a.so u p-
7440-43-9 Cadmium 3.1 u p...,.. 

7440-70-2 Calcium- 1670 B p: 
7440-47-3 Chromium 4.8 B p-:-
7440-48-4 Cobalt - 4.3 u p 
7440-50-8 Copper-- 4.7 u p --7439-89-6 Iron 24.2 B p -7439-95-4 Magnesium 340 B p 
7439-96-5 Manganese 3.5 B p-
7440-02-0 Nickel 14.2 u p -
7440-09-7 Potassium 1060 u p-
7440-22-4 Silver 2.2 -u p 
7440-23-5 Sodium-- 253 B p -
7440-62-2 Vanadium 4.9 B p-
7440-66-6 Zinc - 41.2 p -- -

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

1 Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts: 

Comments: 

FORM I - IN 
SW-846 
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9613429.2521 
U.S . EPA - CLP 

1 EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

B0GJX3 
, Lab Name: QUANTERRA MO Contract: 550 . 99 

Lab Code: ITMO Cas-e-=N-o-. -=----
Matrix (soil/water}: WATER 
Level (low/med}: LOW 

SAS No.=---=---.- ~G No .: W0721 
Lab Sample ID: 9375--~0~0=7--
Date Received: 09/18/95 

%- Solids: o:O 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 5.2 B · p -
7440-41-7 Berylllum 0.50 u p-
7440-43-9 Cadmium 3.1 u p~ r 

7440-70-2 Calcium- 1830 B p--; 
7440-47-3 Chromium 2.8 u p-;-
7440-48-4 Cobalt - 4.3 u p 
7440-50-8 Copper 4.7 u p-
7439-89-6 Iron 31.8 B p-

-7439-95-4 Magnesium 375 B p -7439-96-5 Manganese 2.0 B p 
7440-02-0 Nickel 14.2 u p -
7440-09-7 Potasslum 1060 u p-
7440-22-4 Silver 2.4 -u p 
7440-23-5 Sodium-- 1110 p-
7440-62-2 Vanadium 3.8 u p-
7440-66-6 Zinc - 20.7 p-

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

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts: 

Comments: 

FORM I - IN 
SW- 846 



9613~29.2522 
U. S. EPA - CLP 

1 EPJ.1.. SJ.1..MPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GJX6 
Lab Name: QUANTERRA MO Contract: 550.99 
Lab Code: ITMO Cas-e......-:N~o-.-=----
Matrix (soil/water}: WATER 
Level (low/med) : LOW 

SAS No. : _-=-_,... --m5G No.: W0721 
Lab Sample ID : 9404--=0=0=2--
Date Received: 09/21/95 

% Solids: o-:-0 

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p -
7440-39-3 Barium - 7.0 B p -
7440-41-7 Beryllium 0.67 { B p--H-7440-43-9 Cadmium 3.1 p-

7440-70-2 Calcium- 1790 B p 
7440-47-3 Chromium 2.8 u p -
7440-48-4 Cobalt - 4.3 u p -
7440-50-8 Copper-- 18.4 B p -
7439-89-6 Iron 33.5 { ~ p- N. 
7439-95-4 Magnesium 484 p-

7439-96-5 Manganese 3.6 B p 
7440-02-0 Nickel 14.2 u p-

7440-09-7 Potassium 1060 u p 
7440-22-4 Silver 2.2 u p -
7440-23-5 Sodium-- 341 B p -
7440-62-2 Vanadium 13.2 ; p -
7440-66-6 Zinc - 19.5 R p-

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

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 
<;;1--;a,5 ,,_(,(<~ \ 

~ 

FORM I - IN 
SW-846 
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Lab Name: QUANTERRA MO 

96134,:9.ZS 23 
U . S . 

INORGANI C 

EPA - CLP 

1 
J)..NALYSES DATA SHEET 

Contract: 5 50 . 99 

EPA SAM PLE NO. 

B0GJY0 

Lab Code: ITMO Case No.: 
Matrix ( soil/water) : WATER 

SAS No. : _ _,,...-,- ---m5G No.: W0721 
Lab Sample ID : 9380--~0~0~2--

Level (low/med): LOW Date Received : 09/19/95 
~ 
0 Solids : o-:-0 -

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 24 . 6 u p 
7440-36-0 Antimony- 45.9 u p-
7440-39-3 Barium - 35.l B p-
7440-41-7 Beryllium 0.51 u p 
7440-43-9 Cadmium 3 . 1 u p -
7440-70-2 Calcium- 36400 p-
7440-47-3 Chromium 14. 7 B p -
7440-48-4 Cobalt - 4.3 u p 
7440-50-8 Copper- 4.7 u p-

-7439-89-6 Iron 58.5 z p 
7439-95-4 Magnesium 10400"' p -
7439-96-5 Manganese 3.9 B p-
7440-02-0 Nickel 14.2 u p -
7440-09-7 Potassium 3240 B p-

7440-22-4 Silver 2 . 2 u p 
7440-23-5 Sodium-- 6780 p-
7440-62-2 Vanadium'" 24 . 6 B p -
7440-66-6 Zinc - 28.5 L p --

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

Color Before: Clarity Before: Texture : 
Color After: Clarity After : Artifacts: 

Comments : 

FORM I - IN 
SW-846 



9613429.252~ 
U. S . EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC AN~..LYSES DATA SHEET 

Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas_e_,.,,N_o ___ : ___ _ 
Matrix (soil/water): WATER 
Level (low/med) : LOW 
% Solids: o-:-0 

B0GJYl 
Contra c t: 550 . 99 

SAS No .: ______ ~G No . : W0721__,..-_ _ 
Lab Sample ID: 9380-004 
Date Received: 09/19/95 

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

CAS No . Analyte Concentration C Q M 

7429-90-5 Aluminum 24.6 u p 
7440-36-0 Antimony- 45.9 u p 
7440-39-3 Barium - 35.8 B p-

7440-41-7 Beryllium 0.59 u p -7440-43-9 Cadmium 3.1 u p 
7440-70-2 Calcium- 37100 p-

7440-47-3 Chromium 11.1 B p-
7440-48-4 Cobalt - u p -4.3 
7440-50-8 Copper= u p -4.7 
7439-89-6 Iron 37.8 ~ p - u 
7439-95-4 Magnesium 10600 p-

7439-96-5 Manganese 4.1 i3 p -7440-02-0 Nickel 14.2 u p 
7440-09-7 Potassium 4330 B p-

7440-22-4 Silver 2.2 -u p 
7440-23-5 Sodium-- 7140 p - -7440-62-2 Vanadium 23.0 B p 
7440-66-6 Zinc - 28 . 3 ~ 

p-
- u 

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

Color Before: 
Color After: 

Clarity Before : 
Clarity After: 

Texture: 
Artifacts: 

Comments : 

FORM I - IN 
SW-846 
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9 r » 1U ''9 ?t?,5 fl hnl • '-,ll\ 
LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BOGJY4 jDate Collected: 14-SEP-95 

!Matrix: Water !Date Received: 16-SEP-95 

!Percent Solids: N/A 

ALU!ilNUM, TOTAL 1119/L 6010 0.035 0.029 8 16-0CT-95 27912 

ANTIMONY, TOTAL 1119/L 6010 < 0.058 0.058 u. 16-0CT-95 27912 

ARSENIC, TOTAL 119/L 6010 < 0.098 0.098 u.. 16-0CT-95 27912 

BARIUM, TOTAL 1119/L 6010 0.030 0.021 8 16-0CT-95 27912 

BERYLLIUM, TOTAL 1119/L 6010 < 0.0010 0.0010 u.. 16-0CT-95 27912· 

CADMIUM , TOTAL 1119/L 6010 < 0.0050 0.0050 u. 16-0CT-95 27912 

CALCIUM, TOTAL 1119/L 6010 82. 0.032 16-0CT-95 27912 

CHROMlutl, TOTAL mg/L 6010 0.0043 0.0030 B 16·0CT·95 27912 

COBALT, TOTAL 1119/L 6010 < 0.0060 0.0060 u. 16-0CT-95 27912 

COPPER, TOTAL 1119/L 6010 < 0.0030 0.0030 u. 16-0CT-95 27912 

IRON, TOTAL mg/L 6010 0.15 0. 012 16-0CT-95 27912 

LEAD, TOTAL 1119/L 6010 < 0.056 0.056 ~ 16-0CT-95 27912 

HAGNESIUli, TOTAL 1119/L 6010 17. 0.050 16-0CT-95 27912 

MANGANESE, TOTAL mg/L 6010 0.0042 0.0020 B 16•0CT·9S 21912 

NICKEL, TOTAL mg/L 6010 < 0.015 0.015 ll 16·0CT·95 27912 

POTASSIU!-1 , TOTAL mg/L 6010 7.4 0.60 16-0CT-95 27912 

SELENIUM, TOTAL mg/L 6010 < 0.087 0.087 \j 16-0CT-95 27912 

SILVER, TOTAL mg/L 6010 < 0.0040 0.0040 u 16-0CT-95 27912 

SOOIUM, TOTAL mg/L 6010 150 0.070 16-0CT-95 27912 

THALLIUM, TOTAL mg/L 6010 0.075 0.050 B 16-0CT-95 27912 

VANADIUM, TOTAL mg/L 6010 0.0080 0.0040 B 16-0CT-95 27912 

ZINC, TOTAL 1119/L 6010 0.019 0.0040 /u 16·0CT·95 27912 

0000'70 

L5379-2 

L5379·2 

L5379~2.. 

L5379·2 

L5379·2 

L5379·2 

L5379·2 

L5379·2 

L5379·2 

L5379·2 

L5379·2 

L5379·2 

L5379·2 

L5379·2 

L5379·2 

L5379·2 

L5379·2 

L5379·2 

L5379·2 

L5379·2 

L5379· 2 

LS.379·2 



9,,... 14~'9 ?5:) , t) hJ i... ,. '-" t..0 
LOCKHEED ANALYTICAL SERVICES 

SaJI1ple Results 

jClient Sample ID: BOGJYS jDate Collected : 14-SEP-95 

jMatrix: Filt H20 jDate Received: 16-SEP-95 

!Percent Solids: N/A 

ALUHINUH, DISSOLVED 1119/L 6010 0.039 0.029 8 16·0CT·95 27913 L5379·21 

ANTlfolOHY, DISSOLVED 1119/L 6010 < 0.058 0.058 16·0CT·95 27913 L5379·21 

ARSENIC, DISSOLVED 1119/L 6010 < 0.098 0.098 u 16·0CT·95 27913 L5379·21 

BARIUM, DISSOLVED cng/L 6010 0.030 0.021 8 16·0CT·95 27913 L5379·21 

BERYLLIUM, DISSOLVED 1119/L 6010 < 0. 0010 0.0010 16·0CT·95 27913- L5379·21 

CADMIUM, DISSOLVED ing/L 6010 < 0.0050 0.0050 16·0CT·95 27913 L5379·21 

CALCIUH, DISSOLVED mg/L 6010 90. 0.032 16·0CT·95 27913 L5379·21 

CHROHIUH, DISSOLVED mg/L 6010 < 0.0030 0.0030 16·0CT·95 27913 L5379·21 

COBALT, DISSOLVED 1119/L 6010 0.0076 0.0060 8 16·0CT·95 27913 L5379·21 

COPPER, DISSOLVED mg/L 6010 < 0.0030 0.0030 u. 16·0CT·95 27913 L5379·21 

IROII, DISSOLVED cng/L 6010 < 0.012 0.012 u 16·0CT· 95 27913 L5379· 21 

LEAD, DISSOLVED mg/L 6010 < 0.056 0.056 u 16·0CT· 95 27913 L5379·21 

fo!AGNESIUM, DISSOLVED mg/L 6010 18. 0.050 16·0CT·95 27913 L5379·21 

MANGANESE, DISSOLVED cng/L 6010 < 0.0020 0.0020 IJ. 16·0CT· 95 27913 L5379·21 

NIC(EL, DISSOLVED mg/L 6010 < 0.015 0.015 U 16·0CT· 95 27913 L5379·21 

POTASSIUM, DISSOLVED mg/L 6010 7.9 0.60 16·0CT·95 27913 L5379·21 

SELENIUM, DISSOLVED mg/L 6010 < 0.087 0.087 \..\ 16·0CT·95 27913 L5379·21 

SILVER, DISSOLVED mg/L 6010 < 0.0040 0.0040 l.\ 16·0CT·95 27913 L5379·21 

SOOIUH, DISSOLVED mg/L 6010 150 0.070 16·0CT·9S 27913 L5379·21 

THALLIUM, DISSOLVED mg/L 6010 0.089 0.050 8 16·0CT·95 27913 L5379·21 

VANADIUM, DISSOLVED mg/L 6010 0.0085 0.0040 8 16·0CT·95 27913 L5379·21 

ZINC, DISSOLVED mg/L 6010 0 .011 0.0040 8 16·0CT·95 27913 L5379·21 

OOUU7~· 
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C 
C ,-.. ... .., 

GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/I) 

Proiect: BECHTEL-HANFORD 
Laboratory: Quanterra 
Case SDG: W0699 
Sample Number 80GJS8 BOGJS9 BOGJT0 B0GJT1 
Location 199-N-21 199-N-21 199-N-25 199-N-25 
Remarks 
Sample Date 09/14/95 09/14/95 09/05/95 09/05/95 
General Chemistry CRDL Result a Result a Result a Result a 
Chloride 0.2 21 .1 21.4 11.3 11.5 
Fluoride 0.1 0.45 0.47 0.30 0.31 
Nitrate-N 0.2 8.59 J 8.39 J 2.10 J 2.17 J 
Nitrite-N 0.2 0.020 UR 0.020 UR 0.020 UR 0.020 UR 
Ortho -Phosphate 0.5 0.50 UR 0.50 UR 0.50 UR 0.50 UR 
Sulfate 0.5 326 325 224 225 
Spec. Conductivitv N/A 1090 NA 777 NA 
Turbidity 1 1.06 J NA 0.45 J NA 
pH +/-0.0S 7.78 J NA 8.26 J NA 
Oil and Grease 0.98 u NA 0.95 u NA 
TPH 0.48 UR NA 0.49 UR NA 

NA = Not Analyzed, Turbidity (NTU) , Specific Conductivity (umhos/cm) , pH (pH units) 

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

Page_ 1_ of_ 2_ 

B0GJT2 B0GJT3 B0GJV0 B0GJV1 80GJV8 B0GJV9 
199-N-26 199-N-26 199-N-54 199-N-54 199-N- 75 199-N-75 

09/05/95 09/05/95 09/13/95 09/13/95 09/12/95 09/12/95 
Result a Result a Result Q Result a Result Q Result a 

17.4 18.1 23.1 23.5 1.32 1.35 
0.75 0.73 0.20 u 0.20 u 0.14 0.16 
13.8 J 14.9 J 4.93 J 4.96 J 1.60 J 1.60 J 

0.020 UR 0.020 UR 0.020 UR 0.020 UR 0.02C UR 0.02C UR 
0.50 UR 0.50 UR 0.50 UR 0.50 UR 0.50 UR 0.50 UR 
149 148 260 254 16.4 16.2 
772 NA 962 NA 187 NA 

3.85 J NA 0.45 J NA 0.16 J NA 
7.92 J NA 7.34 J NA 8.15 J NA 
10.6 NA 0.95 u NA NA NA 
0.49 UR NA 0.48 UR NA NA NA 

-
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GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/I) 

Project: BECHTEL-HANFORD 
Laboratory: Quanterra 
Case SDG: W0699 
Sample Number B0GJW0 B0GJW1 B0GJW4 B0GJW5 
Location 199-N-76 199-N-76 199-N-80 199-N-80 
Remarks 
Sample Date 09/05/95 09/05/95 09/11/95 09/11/95 
General Chemistry CRDL Result a Result a Result a Result a 
Chlorlde 0.2 1.23 1.20 2.24 2.33 
Fluoride 0.1 0.10 u 0.11 0.32 0.33 
Nitrate-N 0.2 1.95 J 1.93 J 1.96 J 1.94 J 
Nltrlte-N 0.2 0.020 UR 0.020 UR 0.020 UJ 0.020 UJ 
Ortho-Ph0s0hate 0.5 0.50 UR 0.50 UR 0.50 UJ 0.50 UJ 
Sulfate 0.5 12.2 12.5 48.6 48.7 
Spec. Conductivity N/A 177 NA 372 NA 
Turbidity 1 0.82 J NA 0.41 J NA 
pH +/-0.0S 8.23 J NA 7.95 J NA 
Oil and Grease NA NA NA NA 
TPH NA NA NA NA 

NA= Not Analyzed, Turbidity (NTU) , Specific Conductivity (urnhos/crn), pH (pH units) 

Page_2_ of_ 2_ 

B0GJX4 B0GJX5 B0GJX8 B0GJX9 B0GJY2 B0GJY3 
199-N-54 199-N-54 199-N-54 199-N-54 199-N-75 199-N-75 
Trip blank Trip blank Duplicate Duplicate Duplicate Duplicate 
09/13/95 09/13/95 09/13/95 09/13/95 09/12/95 09/12/95 
Result a Result a Result a Result a Result a Result a 

0.20 u 0.20 u 22.5 23.0 1.27 1.33 
0.10 u 0.10 u 0.20 u 0.20 u 0.15 0.16 
0.28 J 0.047 J 4.91 J 5.00 J 1.59 J 1.56 J 

0.020 UR 0.020 UR 0.020 UR 0.020 UR 0.020 UR 0.02( UR 
0.50 UR 0.50 UR 0.50 UR 0.50 UR 0.50 UR 0.50 UR 
0.50 u 0.50 u 255 258 16.4 16.2 
100 u NA 969 NA 186 NA 

0.95 J NA 0.38 J NA 0.10 UJ NA 
5.74 J NA 7.35 J NA 8.15 J NA 
2.23 NA 0.98 u NA NA NA 
0.48 UR NA 0.48 UR NA NA NA 
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GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/I) 

Project: BECHTEL-HANFORD 
Laboratory: Quanterra 
Case SDG: W0721 
Sample Number B0GHX7 B0GJS7 B0G..N2 B0G..N6 B0G..N7 B0GJW2 
Location 199-N-3 199-N-20 199-N-64 199-N-70 199-N-70 199-N-77 
Remarks 
Sample Date 09/15/95 09/20/95 09/20/95 09/18/95 09/18/95 09/15/95 
General 1...nem1strv CHUL Result a Result a Result a Result u Result a Result u 
Chloride 0.2 30.6 NA 50.3 4.86 4.68 5.85 
Fluoride 0.1 0.20 u NA 0.23 0.17 0.18 0.67 
Nitrate-N 0.2 16.4 J NA 14.4 J 4.30 J 4.30 J 0.79 J 
Nitrite-N 0.2 0.020 UR NA 0.020 UR 0.020 UR 0.020 UR 0.020 UR 
Ortho -Phosphate 0.5 0.50 UR NA 0.50 UR 0.50 UR 0.50 UR 0.50 UR 
Sulfate 0.5 143 NA 214 59.4 57.8 340 
Spec. Conductivity N/A 1090 NA 824 314 NA 1040 
Turbidity 1 1.75 J NA 4.32 J 0.59 J NA 0.93 J 
PH +/-0.0S NA NA 8.17 J 8.08 J NA 8.13 J 
Oil and Grease 0.94 u 2.94 NA NA NA NA 
TPH 0.48 UR 0.56 UR NA NA NA NA 

NA = Not Analyzed, EB = Equipment Blank, Turbidity (NTU) , Specific Conductivity {umhos/cm) , pH (pH units) 

B0GJW3 B0GJW6 
199-N-77 

EB 
09/15/95 09/15/95 
Result a Result a 

6.14 0.20 u 
0.66 0.10 u 
0.81 J 0.020 UR 

0.020 UR 0.020 UR 
0.50 UR 0.50 UR 
350 0.50 u 

NA 100 u 
NA 0.95 J 
NA 5.13 J 
NA 0.99 u 
NA 0.48 UR 

B0GJW8 
199-N-64 
EB 
09/20/95 
Result a 

0.20 u 
0.10 u 

0.020 UR 
0.02C UR 
0.50 UR 
0.50 u 
100 u 

0.50 J 
5.33 J 
2.21 
0,50 UR 

Page_ 1 of 2 

B0GJX0 
199-N-20 
EB 
09/20/95 
Result Q 

0.20 u 
0.10 u 

0.020 UR 
0.02C UR 
0.50 UR 
0.50 u 
100 u 

0.51 J 
5.07 J 
2.13 
0,50 UR 
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GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/I) 

Project: BECHTEL-HANFORD 
Laboratory: Quanterra 
Case SDG: W0721 
Sample Number B0GJX2 B0GJX3 B0GJX6 B0GJY0 B0GJY1 
Location 199- N-64 199-N-70 199-N- 70 
Remarks Trio Blank Trip Blank Trio Blank Duolicate Duplicate 
Sample Date 09/1 5/95 09/15/95 09/20/95 09/18/95 09/18/95 
General Chemistry CRDL Result a Result a Result a Result a Result a Result a 
Chloride 0 .2 0.20 u 0.20 u 0.20 u 4.58 4.80 
Fluoride 0.1 0. 10 u 0.10 u 0.10 u 0.18 0.19 
Nitrate-N 0.2 0.020 UR 0.020 UR 0.020 UR 4.26 J 4.23 J 
Nitrite - N 0 .2 0.020 UR 0.020 UR 0.020 UR 0.020 UR 0.020 UR 
Ortho - Phosphate 0 .5 0.50 UR 0.50 UR 0.50 UR 0.50 UR 0.50 UR 
Sulfate 0.5 0.50 u 0.50 u 0.50 u 57.6 58.7 
Spec. Conductivity N/A 314 NA 100 u 100 u NA 
Turbidity 1 0.29 J NA 0.75 J 0.29 J NA 
pH +/-0.05 5. 46 J NA 5.16 J 8.10 J NA 
Oil and Grease 0.95 u NA 2.63 NA NA 
TPH 0.48 UR NA 0.48 UR NA NA 

·- - --- -- - - --- - -- -- - - --- - --

--

NA = Not Analyzed, EB = Equipment Blank, Turbidity (NTU) , Specific Conductivity (umhos/cm), pH (pH units) 

Result a Result a Result 

---- -- - - - -
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GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/I) 

Project: BECHTEL - HANFORD 
Laboratory: Lockheed 
Case SDG: LK5379 
Sample Number B0GJY4 B0GJY5 
Location 199 - N-21 199- N - 21 
Remarks Split Split 
Sample Date 09/14/95 09/14/95 
General Chemistry CRDL Result Q Result Q Result Q Result Q 

Chloride 0 .2 20 20 
Fluoride 0 .1 0.1 u 0.1 u 
Nitrate - N 0.2 8.1 J 8.3 J 
Nitrite - N 0.2 0.01 UR 0.01 UR 
Ortho - Phosphate 0.5 0.1 UR 0.1 UR 
Sulfate 0.5 300 300 
Spec. Conductance N/A 1100 NA 
Turbid ity 1 0.64 J NA 
pH +/-0.0S 7.8 J NA 
Oil and Grease 5.00 UR NA 
TPH 1.00 u NA 

NA= Not Analyzed , Turbidity (NTU), Specific Conductivity (urnhos/crn) , pH (pH units) 

- ---------- ----· ··- --

Result Q Result Q Result Q Result Q Result 

Page_1_of_1_ 

Q Result Q 
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96134,~9~2534 
auanterra-Richland 
p_o. Box 1970 
Richland, UA 99352 

Project: 550.99 
Category: Chloride Saqlle Date 09/05/95 

Method: EPA 300.0 Receipt Date 09/06/95 
Matrix: LIQUID Report Date 10/19/95 

Client Quanterra Blanlc Saqlle Prep. Analyses Detection 
ID ID Analyte CAS Nuli)er Name Date Date Result Unft Qual. Lf111ft Oil. 

BOGJTO 9273·001 Chloride 16887-00-6 QCBLK77766·1 09/11/95 09/11/95 11.3 MG/L 1.00 5 

BOGJTO 9273·001DUP Chloride 16887-00-6 QCBLK77766·1 09/11/95 09/11/95 11.7 HG/L 1.00 5 

BOGJTO 9273·001MS Chloride 16887-00-6 QCBI.K77766·1 09/11/95 09/11/95 95 XREC 10 

B0GJT2 9273-002 Chloride 16887-00-6 QCBI.K77766·1 09/11/95 09/11/95 17.4 HG/L 1.00 5 

BOGJW 9273-003 Chloride 16887-00-6 QCBLK77766· 1 09/11/95 09/11/95 1.23 HG/L 0.20 1 

BOGJ\11 9273-004 Chloride 16887-00-6 QCBI.K77766· 1 09/11/95 09/11/95 1.20 HG/L 0.20 

BOGJT1 9273-005 Chloride 16887-00-6 QCBI.K77766·1 09/11/95 09/11/95 11.5 HG/L ·coo 5 

BOGJT3 9273-006 Chloride 16887-00-6 QCBI.K77766·1 09/11/95 09/11/95 18.1 HG/L 1.00 5 

BOGJ\14 9319-001 Chloride 16887-00-6 QCBLX78341·1 09/15/95 09/15/95 2.24 HG/L 0.20 

BOGJ\15 9319-002 Chloride 16887-00-6 QCBLK78341·1 09/15/95 09/15/95 2.33 HG/L 0.20 

BOGJY2 9336~001 Chloride 16887-00-6 QCBLK78546·1 09/19/95 09/19/95 · 1.27 HG/L 0.20 

BOGJV8 9336-002 Chloride 16887-00-6 QCBLK78546·1 09/19/95 09/19/95 1.32 HG/L 0.20 

B0GJY3 9336-003 Chloride 16887-00-6 QCBLK78546· 1 09/19/95 09/19/95 1.33 HG/L 0.20 1 

BOGJV9 9336-004 Chloride 16887-00-6 QCBLK78546·1 09/19/95 09/19/95 1.35 HG/L 0.20 1 

B0GJX8 9347-001 Chloride 16887-00-6 QCBLK79282·1 09/27/95 09/27/95 22.5 HG/L 1.00 5 

BOGJX4 9347-002 Chloride 16887-00-6 QCBLK7'9282·1 09/27/95 09/27/95 0.20 HG/L u 0.20 

BOGJVO 9347-003 Chloride 16887-00-6 QCBLK7'9282·1 09/27/95 09/27/95 23.1 HG/L 1.00 5 

BOGJXS 9347-004 Chloride 16887-00-6 QCSLK79282·1 09/27/95 09/27/95 0.20 HG/L u 0.20 

BOGJX9 9347-005 Chloride 16887-00-6 QCSLK79282·1 09/27/95 09/27/95 23.0 HG/L 1.00 5 

BOGJV1 9347-006 Chloride 16887-00-6 QCBLK79282·1 09/27/95 09/27/95 23.5 HG/L 1.00 5 

BOGJS8 9364-001 Chloride 16887-00-6 QCSLK78809·2 09/22/95 09/22/95 21.1 HG/L 1.00 5 

B0GJS9 9364-002 Chloride 16887-00-6 QCSLK78809·2 09/22/95 09/22/95 21.4 MG/L 1.00 5 

NA QCBLK77766·1 Chloride 16887-00-6 QCBLK77766-1 09/11/95 09/11/95 0.20 HG/L u 0.20 

NA QCSLIG8341·1 Chloride 16887-00-6 QCSLK78341·1 09/15/95 09/15/95 0.20 HG/L u 0.20 1 

NA QCSLK78546·1 Chloride 16887-00-6 QCBLK78546·1 09/19/95 09/19/95 0.20 HG/L u 0.20 

NA QCSLK78809·2 Chloride 16887-00-6 QCSLK78809·2 09/22/95 09/22/95 0.20 HG/L u 0.20 1 

NA QCSLK79282·1 Chloride 16887-00-6 QCSLK7'9282·1 09/27/95 09/27/95 0.20 HG/L u 0.20 1 

NA QClCSm66-1 Chloride 16887-00-6 QCSLK77766·1 09/11/95 09/11/95 93 %REC 1 

NA QCLCS78341·1 Chloride 16887-00-6 QCSLK78341·1 09/15/95 09/15/95 93 %REC 1 

NA QClCS78S46·1 Chloride 16887-00-6 QCSLK78546·1 09/19/95 09/1~/95 91 XREC 1 

NA QClCS78809·3 Chloride 16887-00-6 QC8LK78809-2 09/22/95 09/22/95 95 XREC 1 

NA QClCS7'9282·1 Chloride 16887-00-6 QCSLK79282-1 09/27/95 09/27/95 92 XREC 1 

-p_1ic. 
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auanterra-Richland 
P-0- Box 1970 
Richland, ~A 99352 

Project: 550.99 
Category: Fluoride S~le Date 09/05/95 

Method: EPA 300.0 Receipt Date 09/06/95 
Matrix: LIQUID Report Date 10/19/95 

Cl lent Quanterra Blank Saq,le Prep. Analyses Detection 
ID ID Analyte CAS NlJliler Name Date Date Result Unit Qual. Limit Dfl. 

BOGJTO 9273-001 Fluoride 16984-48-8 QCBua7766-1 09/11/95 09/11/95 0.30 KG/L 0.10 1 

BOGJTO 9273-00lOUP Fluoride 16984-48-8 QCBLJC77766-1 09/11/95 09/11/95 0.30 KG/L 0.10 1 

BOGJTO 9273-001MS Fluoride 16984-48-8 QCBLK77766-1 09/11/95 09/11/95 95 XREC 1 

BOGJT2 9273-002 Fluoride 16984-48-8 QCBLK77766-1 09/11/95 09/11/95 0.75 MG/L o. 10 1 

BOGJUO 9273-003 Fluoride 16984-48-8 QCBLK77766-1 09/11/95 09/11/95 0.10 MG/L u 0.10 1 

BOGJ\11 9273-004 Fluoride 16984-48-8 QCBLK77766-1 09/11/95 09/11/95 0.11 KG/L o. 10 1 

BOGJT1 9273-005 Fluoride 16984-48-8 QCBLK77766-1 09/11/95 09/11/95 0.31 KG/l 0.10 1 

BOGJT3 9273-006 Fluoride 16984-48-8 QCBLK77766-1 09/11/95 09/11/95 0.73 KG/L 0.10 1 

BOGJ\14 9319-001 Fluoride 16984-48-8 QCBLK78341-1 09/15/95 09/15/95 0.32 KG/l 0.10 1 

BOGJ\15 9319-002 Fluoride 16984-48-8 QCBLK78341-1 09/15/95 09/15/95 0.33 KG/L 0.10 1 

BOGJY2 9336-001 Fluoride 16984-48-8 QCBLK78546-1 09/19/95 09/19/95 0.15 KG/L 0.10 1 

BOGJVS 9336-002 Fluoride 16984-48-8 QCBLK78546·1 09/19/95 09/19/95 0.14 KG/L 0.10 

BOGJY3 9336-003 Fluoride 16984-48-8 QCBLK78546-1 09/19/95 09/19/95 0.16 MG/L 0.10 1 

BOGJV9 9336-004 Fluoride 16984-48-8 QCBLK78546-1 09/19/95 09/19/95 0.16 MG/L 0.10 1 

B0GJX8 9347-001 Fluoride 16984-48-8 QCBLK7'9282-1 09/27/95 09/27/95 0.20 MG/L u 0.20 2 

BOGJX4 9347-002 Fluoride 16984-48-8 QCBLK7'9282·1 09/27/95 09/27/95 0.10 KG/L u 0.10 1 

BOGJVO 9347-003 Fluoride 16984-48-8 QCBLK7'9282-1 09/27/95 09/27/95 0.20 KG/l u 0.20 2 

BOGJXS 9347-004 Fluoride 16984-48-8 QCBLK7'9282·1 09/27/95 09/27/95 0.10 MG/L u 0.10 1 

B0GJX9 9347-005 Fluoride 16984-48-8 0CBLK7'9282-1 09/27/95 09/27/95 0.20 MG/l u 0.20 2 

BOGJV1 9347-006 Fluoride 16984-48-8 0CBLK7'9282-1 09/27/95 09/27/95 0.20 MG/L u 0.20 2 

BOGJS8 9364-001 Fluoride 16984-48-8 QCBLK78809·2 09/22/95 09/22/95 0.45 MG/L 0.20 2 

BOGJS9 9364-002 Fluoride 16984-48-8 0CBLK78809-2 09/22/95 09/22/95 0.47 HG/l 0.20 2 

NA QCBLK77766·1 Fluoride 16984-48-8 QCBLK77766-1 09/11/95 09/11/95 0.10 MG/L u 0.10 1 

NA QCBLK78341·1 Fluoride 16984-48-8 QCBLK78341 • 1 09/15/95 09/15/95 0.10 MG/L u 0.10 

NA QCBLIC78546-1 Fluoride 16984-48-8 QCBLK78546-1 09/19/95 09/19/95 0.10 MG/L u 0.10 1 

NA QCBLK78809-2 Fluoride 16984-48-8 QCBLK78809-2 09/22/95 09 /22/95 0.10 MG/L u 0.10 1 

NA QCBLe:79282-1 Fluoride 16984-48-8 QCBLK7'9282·1 09/27/95 09/27/95 0.10 MG/L u 0.10 1 

NA QCLCSm66-1 Fluoride 16984-48-8 0CBLK77766-1 09/11/95 09/11/95 88 XREC 1 

NA QCLCS78341-1 Fluoride 16984-48-8 0CBLK78341·1 09/15/95 09/15/95 99 XREC 1 

NA QCLCS78546·1 Fluoride 16984-48-8 0CBLK78546·1 09/19/95 09/19/95 96XREC 1 

NA QCLCS78809-3 Fluoride 16984-48-8 QCBLK78809-2 09/22/95 09 /22/95 94 XREC 1 

NA QCLCS7'9282· 1 Fluoride 16984-48-8 QCBLIC79282-1 09/27/95 09/27/95 95 me 1 
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9613429.2536 
Quanterra-Richland 
P.O. Box 1970 
Richland, UA 99352 

Project: 550.99 
Category: Nitrate Sample Date 09/05/95 

Method: EPA 300.0 Receipt Date 09/06/95 
Matrix: LIQUID Report Date 10/19/95 

Client Quanterra Blri Saq>le Prep. Analyses Detection 
ID ID Analyte CAS Nl.llber Name Date Date Result Unft aual. Lfmft Oil. 

BOGJTO 9273-001 Nitrate-N 14797-55-8 QC8Lim66· 1 09/11/95 09/11/95 2.10 HG/l :r 0.10 5 

BOGJTO 9273·001DUP Nftrate·N 14797-55-8 QC8uaT766-1 09/11/95 09/11/95 2.13 HG/l 0.10 5 

BOGJTO 9273-001MS Nftrate·N 14797-55-8 QC8LK77766·1 09/11/95 09/11/95 104 XREC 5 

BOGJT2 9273-002 Nftrate·N 14797-55-8 QC8LK77766· 1 09/11/95 09/11/95 13.8 HG/l .J 0.40 20 

BOGJ\10 9273-003 Nftrate·N 14797-55-8 QCBLK77766· 1 09/11/95 09/11/95 1.95 HG/l 0.10 5 

80GJ1,11 9273-004 Nftrate·N 14797-55-8 QCBLK77766·1 09/11/95 09/11/95 1.93 HG/L 0.10 5 

BOGJT1 9273-005 Nftrate·N 14797-55-8 QCBLK77766· 1 09/11/95 09/11/95 2.17 HG/l 0.10 5 

BOGJT3 9273-006 Nftrate•N 14797-55-8 QCBLK77766· 1 09/11/95 09/11/95 14.9 HG/l 0.40 20 

BOGJW. 9319-001 Nftrate·N 14797-55-8 QCBLtaS341-1 09/15/95 09/15/95 1.96 MG/l 0.10 5 

BOGJ\lS 9319-002 Nftrate·N 14797-55-8 QCBLK78341·1 09/15/95 09/15/95 1.94 HG/l 0.10 5 

BOGJY2 9336-001 Nftrate·N 14797-55-8 QCBLK78546-1 09/19/95 09/19/95 1.59 MG/l 0.040 2 

BOGJVS 9336-002 Nftrate·N 14797-55·8 QCBLK78546· 1 09/19/95 09/19/95 1.60 MG/l 0.040 2 

BOGJY3 9336-003 Nftrate·N 14797-55-8 QCBLK78546· 1 09/19/95 09/19/95 1.56 HG/l 0.040 2 

BOGJV9 9336·004 Nftrate·N 14797-55-8 QCBLK78546-1 09/19/95 09/19/95 1.60 HG/l 0.040 2 

BOGJX8 9347-001 Nltrate-N 14797-55-8 QCBLK79282-1 09/27/95 09/27/95 4.91 HG/L 0.10 5 

BOGJX4 9347-002 Nltrate·N 14797-55-8 QCBLK79282·1 09/27/95 09/27/95 0.28 HG/L 0.020 1 

BOGJVO 9347-003 Nftrate·N 14797-55-8 QC8LK79282-1 09/27/95 09/27/95 4.93 HG/l 0.10 5 

BOGJXS 9347-004 Nftrate·N 14797-55-8 QC8LK79282·1 09 /27 /95 09 /27 /95 0.047 HG/l 0.020 

BOGJX9 9347-005 Nftrate·N 14797-55-8 QCBLK7'9282-1 09 /27 /95 09 /27 /95 5.00 HG/l 0.10 5 

BOGJV1 9347-006 Nftrate·N 14797-55-8 0CBLK79282·1 09 /27 /95 09 /27 /95 4.96 MG/l 0.10 5 

BOGJS8 9364-001 Nftrate·N 14797-55-8 QCBLK78809·2 09/22/95 09/22/95 8.59 HG/l 0.40 20 

B0GJS9 9364-002 Nftrate-N 14797-55-8 QCBLK78809·2 09 /22/95 09 /22/95 8.39 HG/l 0.40 20 

NA 0CBLK77766·1 Nftrate-N 14797-55·8 QC8UG7766·1 09/11/95 09/11/95 0.020 HG/l u 0.020 1 

NA QCBLIGB341·1 Nftrate·N 14797-55-8 0C8Lta8341-1 09/15/95 09/15/95 0.020 HG/L u 0.020 

NA QCBLK78546·1 Nftrate·N 14797-55-8 QCBLK78546·1 09/19/95 09/19/95 0.020 HG/L u 0.020 1 

NA QCBLK78809·2 Nftrate·N 14797-55-8 QCBua8809·2 09/22/95 09/22/95 0.020 HG/l u 0.020 1 

NA QCBLK79282·1 Nftrate·N 14797-55-8 QCBLK79282· 1 09/27/95 09/27/95 0.020 HG/L u 0.020 1 

NA QCLCSm66-1 Nitrate·N 14797-55-8 QCBLK77766· 1 09/11/95 09/11/95 100 XREC 1 

NA QCLCS78341 • 1 Nitrate·N 14797-55-8 QCBLK78341 · 1 09/15/95 09/15/95 96 XREC 1 

NA 0CLCS78546·1 Nftrate·N 14797-55-8 Qcsu:78546-1 09/19/95 09/19/95 96 XREC 1 

NA QCLCS78809·3 Nftrate-N 14797-55-8 QCBLK78809·2 09 /22/95 09 /22/95 98 XREC 1 

NA QCLCS7'9282·1 Nftrate-N 14797-55-8 0CBLK7'9282·1 09/27/95 09/27/95 100 XREC 1 
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ouanterra-Richland 
P.O. Box 1970 
Richland, \JA 99352 

Project: 550.99 
Category: Nitrite s~le Date 09/05/95 

Method: EPA 300.0 Receipt Date 09/06/95 
Matrix: LIQUID Report Date 10/19/95 

Cl fent Quanterra Blank Sample Prep. Analyses Detection 
ID ID Analyte CAS Nunber Name Date Date Result Unit Oual. Limit Oil. 

BOGJTO 9273-001 Nltrite·N 14797-65-0 QCSLK77766·1 09/11/95 09/11/95 0.020 JIG/l uR 0.020 

BOGJTO 9273·001DUP Nftrfte·N 14797-65-0 QCSLK77766·1 09/11/95 09/11/95 0.020 HG/l u 0.020 

BOGJTO 9273·001MS Nftrlte·N 14797-65-0 QCSLK77766· 1 09/11/95 09/11/95 91 XREC 5 

BOGJT2 9273-002 Nltrlte-N 14797-65-0 QCSLK77766-1 09/11/95 09/11/95 0.020 HG/l uR 0.020 1 

BOGJ\10 9273-003 Nltrlte·N 14797-65-0 QCSLK77766· 1 09/11/95 09/11/95 0.020 MG/l u~ 0.020 

BOGJ\11 9273-004 Nltrlte-N 14797-65-0 QCSLK77766·1 09/11/95 09/11/95 0.020 HG/L u~ 0.020 1 

BOGJT1 9273-005 Nftrlte-N 14797-65-0 OCBLK77766· 1 09/11/95 09/11/95 0.020 HG/L up,. o.ozo 1 

BOGJT3 9273-006 Nltrlte-N 14797-65-0 OCBLK77766· 1 09/11/95 09/11/95 0.020 HG/L u<R_ 0.020 1 

BOGJ\14 9319-001 Nftrfte•N 14797-65-0 QCSu:78341·1 09/15/95 09/15/95 0.020 HG/L u.T 0.020 

BOGJ\lS 9319-002 Nftrfte-N 14797-65-0 QCSL.08341-1 09/15/95 09/15/95 0.020 MG/L u.J" 0.020 1 

B0GJY2 9336-001 Nitrite-N 14797-65-0 QC8Lm546-1 09/19/95 09/19/95 0.020 HG/l u~ 0.020 1 

BOGJV8 9336-002 Nltrfte-N 14797-65-0 QCSIJG8546·1 09/19/95 09/19/95 0.020 HG/L u~ 0.020 

BOGJY3 9336-003 Nitrite-N 14797-65-0 QC8Lm546-1 09/19/95 09/19/95 0.020 HG/l u~ 0.020 1 

B0GJV9 9336-004 Nltrite·N 14797-65-0 QCSLt::78546-1 09/19/95 09/19/95 0.020 MG/l u~ 0.020 1 

80GJX8 9347-001 Nltrite·N 14797-65-0 acsu::79282-1 09/27/95 09/27/95 0.020 MG/L uR 0.020 1 

BOGJX4 9347-002 Nltrlte-N 14797-65-0 QCSu:79282-1 09/27/95 09/27/95 0.020 MG/l uR 0.020 1 

BOGJVO 9347-003 Nltrite-N 14797-65-0 0C8LK79282·1 09/27/95 09/27/95 0.020 HG/l uR_ 0.020 1 

BOGJXS 9347-004 Nltrite-N 14797-65-0 OCSUC79282· 1 09/27/95 09/27/95 0.020 MG/l u5Z 0.020 

BOGJX9 9347-005 Nitrite-N 14797-65-0 QCSU::79295-1 09/28/95 09/28/95 0.020 MG/L u (R_ 0.020 1 

BOGJV1 9347-006 Nitrite-N 14797-65-0 QCSU::79295-1 09/28/95 09/28/95 0.020 MG/L u dt 0.020 

BOGJS8 9364-001 Nitrite-N 14797-65-0 QCBu::78809-2 09/22/95 09/22/95 0.020 MG/L u &-. 0.020 

BOGJS9 9364.!002 Nitrite-N 14797-65-0 QCSu::78809-2 09/22/95 09/22/95 0.020 MG/l uQ... 0.020 

NA 0C8LIC77766·1 Nitrite-N 14797-65-0 0C8lK77766-1 09/11/95 09/11/95 0.020 MG/l u 0.020 1 

NA 0CSLK78341·1 Nitrite-N 14797-65-0 QCSL.08341 • 1 09/15/95 09/15/95 0.020 MG/l u 0.020 

NA QCSLK78546· 1 Nitrite-N 14797-65-0 QC8ua8546-1 09/19/95 09/19/95 0.020 HG/l u 0.020 

NA QCBLK78809·2 Nltrite-N 14797-65-0 QCBu::78809-2 09/22/95 09/22/95 0.020 MG/L u 0.020 

NA QC8LK79282·1 Nltrfte-N 14797-65-0 QCBu:79282-1 09/27/95 09/27/95 0.020 HG/l u 0.020 

NA QC8LIC7'9295·1 Nftrlte-N 14797-65-0 QCSU::79295·1 09/28/95 09/28/95 0.020 MG/L u 0.020 1 

NA QCLCSm66-1 Nftrite-N 14797-65-0 0CSLK77766-1 09/11/95 09/11/95 101 XREC 1 

NA QCLCS78341-1 Nitrite-N 14797-65-0 QCSL.08341-1 09/15/95 09/15/95 95 XREC 1 

NA QCLCS78546·1 Nitrite-N 14797-65-0 ocau:78S46-1 09/19/95 09/19/95 92 XREC 1 

NA QCLCS78809-3 Nitrite-N 14797-65-0 QC8LK78809-2 09/22/95 09/22/95 94 XREC 1 

0,11c 
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961:i429.2538 

category: Nftrfte 
Method: EPA 300.0 
Matrix: LIQUID 

Client 
ID 

Quanterra 
ID Anlllyte 

NA 

NA 

QCLCS79282·1 Nttrtte-N 

aa.cs7'9295•1 Nftrfte-N 

Quanterra-Richland 
P.O. Box 1970 
Richland, \lA 99352 

Project: 550.99 

Blank Saq,le 
CA$ Number N-

14797•65•0 QCBL.09282·1 

14797-65-0 QCBua'9295•1 

Prep. Analyses 
Date Date 

09/27/95 09/27/95 

09/?B/95 09/?B/95 

0000::;.1 

Seq>le Date 
Receipt Date 
Report Date 

NA 
NA 
10/19/95 

Detection 
Result Unft Qual. Lf• ft DH. 

94 XREC 

89 XREC 

. . 

~8_001!:3 

1 

1 



96134 29. 253Sl 
Ouanterra-R ichland 
P.O. Box 1970 
Richland, I.IA 99352 

Project: 550.99 
Category: Orthophosphate Saaiple Date 09/05/95 

Method: EPA·300.0 Receipt Date 09/06/95 
Matrix: LIQUID Report Date 10/19/95 

Client Quanterra Blenlc Sample Prep. Analyses Detection 
10 ID Analyte CAS Numer N- Date Date Result Unit Oual. limit Oil. 

BOGJTO 9273-001 Ortho·Phosphate 14265·44·2 QCBL08341 • 1 09/15/95 09/15/95 0.50 MG/L /'-'rl. a.so 
BOGJTO 9273·001DUP Ortho-Phosphate 14265·44·2 QCBLK78341-1 09/15/95 09/15/95 0.50 HG/l u 0.50 

BOGJTO 9273·001HS Ortho•Phosphate 14265-44·2 CCBLK7B341-1 09/15/95 09/15/95 100 XREC 1 

BOGJT2 9273-002 Ortho·Phosphate 14265·44·2 QCBLK78341·1 09/15/95 09/15/95 0.50 HG/l )!\J( 0.50 

BOGJ~ 9273-003 Ortho·Phosphate 14265-44·2 CCBLK78341 • 1 09/15/95 09/15/95 0.50 HG/l ;tut.. 0.50 1 

BOGJl./1 9273-004 Ortho-Phosphate 14265·44·2 QCBlta8341·1 09/15/95 09/15/95 0.50 HG/l ;ef lJ( 0.50 

B0GJT1 9273-005 Ortho·Phosphate 14265·44·2 CCBlta8341·1 09/15/95 09/15/95 0.50 HG/l /u~ _ o.5o 

B0GJT3 9273-006 Ortho·Phosphate 14265·44·2 QCBlta8341·1 09/15/95 09/15/95 0.50 HG/l yo~ 0.50 

BOGJl./4 9319-001 Ortho·Phosphate 14265·44·2 QCBLK78341 • 1 09/15/95 09/15/95 0.50 HG/L . JI OJ 0.50 

BOGJl./5 9319-002 Ortho•Phosphate 14265-44·2 QCBLK78341·1 09/15/95 09/15/95 0.50 HG/L JI\}~ 0.50 

B0GJY2 9336-001 Ortho·Phosphate 14265·44-2 OCBLK78546-1 09/19/95 09/19/95 0.50 HG/l )fUl 0.50 

B0CJV8 9336-002 Ortho·Phosphate 14265·44·2 QCBLK78546· 1 09/19/95 09/19/95 0.50 HG/l juf. 0.50 

BOGJY3 9336-003 Ortho•Phosphate 14265·44·2 QCBLK78546·1 09/19/95 09/19/95 0.50 HG/l Jf O~ 0.50 

BOGJV9 9336-004 Ortho·Phosphate 14265·44·2 QCBLK78546·1 09/19/95 09/19/95 0.50 HG/l J1' l)~ 0.50 

B0GJX8 9347-001 Ortho·Phosphate 14265-44-2 QCBLK79282-1 09/27/95 09/27/95 0.50 HG/L I'-'" 0.50 1 

B0GJX4 9347-002 Ortho·Phosphate 14265-44·2 CCBLK79282 • 1 09/27/95 09/27/95 0.50 HG/L /0~ 0.50 

BOGJVO 9347-003 Ortho·Phosphate 14265-44-2 CCBLl:79282-1 09/27/95 09/27/95 0.50 HG/l I c,-._ 0.50 

BOGJX5 9347-004 Ortho·Phosphate 14265-44·2 CCBLK79282·1 09/27/95 09/27/95 0.50 MG/L yo~ 0.50 

B0GJX9 9347-005 Ortho·Phosphate 14265·44·2 CCBLl:79282-1 09/27/95 09/27/95 a.so MG/L y'V~ 0.50 

BOGJV1 9347-006 Ortho·Phosphate 14265-44·2 QCBLl:79282-1 09/27/95 09/27/95 0.50 MG/l jl\J~ a.so 

BOGJS8 9364-001 Ortho·Phosphate 14265-44·2 0CBLK78809-2 09/22/95 09/22/95 0.50 MG/L ;fOR. 0.50 

BOGJS9 9364-002 Ortho·Phosphate 14265-44-2 0CBLK78809·2 09/22/95 09/22/95 0.50 HG/l /UP.. 0.50 

NA QCBLK78341·1 Ortho·Phosphate 14265-44·2 CCBLK78341-1 09/15/95 09/15/95 0.50 HG/L u 0.50 

NA 0CBLK78546-1 Ortho·Phosphate 14265-44·2 0CSLK78546· 1 09/19/95 09/19/95 0.50 HG/L u 0.50 

NA CCBL"78809·2 Ortho·Phosphate 14265-44-2 QCBL"78809·2 09/22/95 09/22/95 0.50 HG/L u 0.50 

NA QCSLK79282- 1 Ortho·Phosphate 14265-44·2 QCBLK79282·1 09/27/95 09/27/95 0.50 HG/L u 0.50 

NA QCLCS78341-1 Ortho·Phosphate 14265-44·2 QCBLK78341 · 1 09/15/95 09/15/95 112 XREC 1 

NA QCLCS78546· 1 Ortho·Phosphate 14265-44·2 QCBLl:78546-1 09/19/95 09/19/95 103 XREC 

NA QCLCS78809-3 Ortho·Phosphate 14265-44-2 QCBLK78809-2 09/22/95 09/22/95 96 XREC 

NA 0CLCS79282-1 Ortho·Phosphate 14265-44-2 CCBLl:79282·1 09/27/95 09/27/95 102 XREC , I 
I 
I 
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96134 29. 25lJO 
auanterra-R ichland 
P.O. Box 1970 
Richland, \.IA 99352 

Project: 550.99 
Category: Sulfate Saq>le Date 09/05/95 

Method: EPA 300.0 Receipt Date 09/06/95 
Matrix: LIQUID Report Date 10/19/95 

Client Quanterra Blank S8111)le Prep. Analyses Detection 
10 10 Analyte CAS Num,er Name Date Date Result Unit Qual. Limit Oil. 

BOGJTO 9273-001 Sulfate 14808-79-8 QCSL(77766• 1 09/11/95 09/11/95 224 KG/L 10.0 20 

BOGJTO 9273·001DUP Sulfate 14808-79-8 QCBUC77766·1 09/11/95 09/11/95 223 KG/L 10.0 20 

BOGJTO 9273·001MS Sulfate 14808-79-8 QCSL(77766•1 09/11/95 09/11/95 60 XREC 20 

BOGJT2 9273-002 Sulfate 14808-79-8 QCBUC77766·1 09/11/95 09/11/95 149 KG/L 10.0 20 

BOGJUO 9273-003 Sulfate 14808-79-8 QCSUC77766· 1 09/11/95 09/11/95 12.2 KG/L 0.50 

80GJU1 9273-004 Sulfate 14808-79-8 QCBUC77766-1 09/11/95 09/11/95 12.5 KG/L 0.50 1 

BOGJT1 9273-005 Sulfate 14808-79-8 QCBUC77766·1 09/11/95 09/11/95 225 KG/L -1cr~o 20 

80GJT3 9273-006 Sulfate 14808-79-8 QCBUC77766· 1 09/11/95 09/11/95 148 KG/L 10.0 20 

BOGJU4 9319-001 Sulfate 14808-79-8 QCBl.08341 • 1 09/15/95 09/15/95 48.6 KG/L 2.50 5 

BOGJUS 9319-002 Sulfate 14808-79-8 QCBIX78341 • 1 09/15/95 09/15/95 48.7 KG/L 2.50 5 

BOGJY2 9336-001 Sulfate 14808-79-8 0CBLK7'8546·1 09/19/95 09/19/95 16.4 KG/L 0.50 1 

80GJV8 9336-002 Sulfate 14808-79-8 QCBLK78546·1 09/19/95 09/19/95 16.4 HG/L 0.50 1 

BOGJY3 9336-003 Sulfate 14808-79-8 0CBLta8546· 1 09/19/95 09/19/95 16.2 HG/L 0.50 

B0GJV9 9336-004 Sulfate 14808-79-8 QCBLta8546-1 09/19/95 09/19/95 16.2 HG/L 0.50 

BOGJX8 9347-001 Sulfate 14808-79-8 QCBLK79282·1 09/27/95 09/27/95 255 MG/l 10.0 20 

BOGJX4 9347-002 Sulfate 14808-79-8 QCSLK79282-1 09/27/95 09/27/95 0.50 MG/L u 0.50 

BOGJVO 9347-003 Sulfate 14808-79-8 0CBLG9282-1 09/27/95 09/27/95 260 HG/l 10.0 20 

BOGJXS 9347-004 Sulfate 14808-79-8 0CBLG9282·1 09/27/95 09/27/95 0.50 MG/l u 0.50 

BOGJX9 9347-005 Sulfate 14808-79-8 QCBLK79282-1 09/27/95 09/27/95 258 HG/L 10.0 20 

80GJV1 9347-006 Sulfate 14808-79-8 QCSLK79282-1 09/27/95 09/27/95 254 HG/L 10.0 20 

BOGJS8 9364-001 Sulfate 14808-79-8 QCSLK7B809·2 09/22/95 09/22/95 326 HG/L 10.0 20 

BOGJS9 9364-002 Sulfate 14808-79-8 QCBLK7B809·2 09/22/95 09/22/95 325 HG/l 10.0 20 

NA QCSLK77766-1 Sulfate 14808-79-8 QC8La7'766· 1 09/11/95 09/11/95 0.50 MG/L u 0.50 

NA QC8Lta'8341-1 Sul fate 14808-79-8 QC8Lta8341-1 09/15/95 09/15/95 0.50 HG/l u 0.50 

NA OC8Lta'8546-1 Sulfate 14808-79-8 QCBLK7B546-1 09/19/95 09/19/95 0.50 MG/L u 0.50 

NA · QC8Lta'8809-2 Sulfate 14808-79-8 QCBLK7B809-2 09/22/95 09/22/95 0.50 HG/L u 0.50 

NA QC8Lta'9282-1 Sulfate 14808-79-8 QCSLK79282·1 09/27/95 09/27/95 0.50 HG/L u 0.50 

NA QCLCSm66-1 Sulfate 14808-79-8 0C8La7'766-1 09/11/95 09/11/95 92 XREC 

NA QCLCS78341-1 Sulfate 14808-79-8 QCBU78341 • 1 09/15/95 09/15/95 94 XREC 1 

NA 0CLCS78546·1 Sulfate 14808-79-8 QC8Lta8546·1 09/19/95 09/19/95 92 XREC 

NA QCLCS78809·3 Sulfate 14808-79-8 0CSLK7B809-2 09/22/95 09/22/95 92 XREC 1 

NA QCLCS79282·1 sulfate 14808·79-8 QCBLK79282-1 09/ZT/95 09/27/95 93 XREC 1 r ,2{,/<r) 
6 0 G 61 Z 5/lk 
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9613429.ZSLl I 
Quanterra-Richland 
P.O. Box 1970 
Richland, \.IA 99352 

Project: 550.99 Category: Conductivity EPA 120.1 
Method: EPA 120.1 
Matrix: LIQUID 

Cl lent Quanterra Blank Saq,le Prep. Analyses 
ID ID Analyte CAS Nl.llt>er Na11e Date Date 

BOGJTO 9273-001 specific Conduc c-011 QCBLK77923·1 09/13/95 09/13/95 

BOGJTO 9273·001DUP Specific Conduc c-011 QCBLK77'923· 1 09/13/95 09/13/95 

BOGJT2 9273-002 Specific Conduc c-011 QCBLK77'923·1 09/13/95 09/13/95 

BOGJ\.IO 9273-003 Specific Conduc c-011 QCBLK77923·1 09/13/95 09/13/95 

BOGJ\14 9319-001 Specific Conduc c-011 QCBLK78781-1 09/25/95 09/25/95 

BOGJY2 9336-001 Specific Conduc c-011 QCBLK78781 • 1 09/25/95 09/25/95 

BOGJVS 9336-002 Specific Conduc c-011 QCBLK78781-1 09/25/95 09/25/95 

BOGJX8 9347-001 Specific Conduc c-011 QCBLK78781·1 09/25/95 09/25/95 

BOGJX4 9347-002 Specific Conduc c-011 QC8LK78781 • 1 09/25/95 09/25/95 

BOGJVO 9347-003 Specific Conduc c-011 QCBLK78781-1 09/25/95 09/25/95 

BOGJS8 9364-001 Specific Conduc c-011 QCBLK78781-1 09/25/95 09/25/95 

NA QC8La7'923·1 Specific Conduc c-011 QCBLK77923·1 09/13/95 09/13/95 

NA QCBLK78781·1 Specific Conduc C-011 QCBLK78781·1 09/25/95 09/25/95 

000094 

Sat11)le Date 09/05/95 
Receipt Date 09/06/95 
Report Date 10/19/95 

Detection 
Result Unit Qual. Limit 

m lMHOS/CH 100 

778 lMHOS/CH 100 

m UHHOS/CH 100 

177 lMHOS/CH 100 

372 lMHOS/CH 100 

186 UHHOS/CH 100 

187 UHHOS/CH . --100 

969 lMHOS/CH 100 

100 lMHOS/CH U 100 

962 lMHOS/CH 100 

1090 lMHOS/CH 100 

100 lMHOS/CH U 100 

100 UHHOS/CH U 100 

~c(i-q \cis 
\l 

·,· 

~ 
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DH. 
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1 
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961 :,~29 .. 25ll2 
auanterra -Richland 
P .0. Box 1970 
Richland, UA 99352 

Project: 550.99 
Category: Oil & Grease EPA 413.1 s~le Date 09/05/95 

Method: EPA 413.1 Receipt Date 09/06/95 
Matrix: LIQUID Report Date 10/19/95 

Cl fent auanterra Blank S~le Prep. Analyses Detectfon 
ID ID Analyte CAS Numer Name Date Date Result Unit aual. Lfmft Dfl. 

BOGJTO 9273-001 Of l l Grease c-001 QC8LK77768·1 09/12/95 09/12/95 0.95 HG/L u 0.95 

BOGJTO 9273·001DUP Ofl l Grease c-001 QC8LK77768·1 09/12/95 09 /12/95 0.98 MG/L u 0.98 

BOGJT2 9273-002 Ofl l Grease C-007 QC8LK77768·1 09/12/95 09/12/95 10.6 MG/L 0.94 1 

B0GJX8 9347-001 Ofl l Grease c-001 0C8LK78647·1 09/21/95 09/21/95 0.98 HG/L u 0.98 

BOGJX4 9347-002 Ofl l Grease c-001 QC8LK78647·1 09/21/95 09/21/95 2.23 HG/L 0.93 1 

BOGJVO 9347-003 Ofl l Grease c-001 QC8LK78647·1 09/21/95 09/21/95 0.95 MG/L u 0.95 1 

B0GJS8 9364-001 Ofl l Grease c-001 0C8LK78647·1 09/21/95 09/21/95 0.98 MG/L u ·o;vs 1 

NA QC8LK77768·1 Oil l Grease c-001 QC81.K77768-1 09/12/95 09/12/95 1.00 MG/L u · 1.00 

NA QCBLt:78647·1 Ofl Ir Grease C-007 QC8LK78647·1 09/21/95 09/21/95 1.00 HG/L u 1.00 

NA QCLCSm68-1 Oil Ir Grease c-001 QC8LK77768·1 09 /12/95 09 /12/95 113 XREC 1 

NA QCLCS78647·1 Ofl l Grease c-001 QC8LK78647·1 09/21/95 09/21/95 94 XREC 1 

·000012~ 
0000~:.i 



9613429.25~3 
Quanterra-Richland 
P. O. Box 1970 
Richland, \.IA 99352 

Project: 550.99 
category: pff EPA 9040 S~le Date 09/05/95 

Method: EPA 9040 Receipt Date 09/06/95 
Matrix: LIQUID Report Date 10/19/95 

Client auanterra Blri Saq>le Prep. Analyses Detect i on 
ID ID Analyte . CAS Nud>er Nae Date Date Result Unit aual. Lt• t t DI l. 

BOGJTO 9273-001 pH c-006 acsiifflas-1 09/08/95 09/08/95 8.26 PH J'" 
BOGJTO 9273·001DIW pH c-006 QC8LK77585· 1 09/08/95 09/08/95 8.27 PH 1 

B0GJT2 9273-002 pH c-006 QC8LK77585 • 1 09/08/VS 09/08/95 7.92 PH :r 1 

BOGJ\.10 9273-003 pH c-006 acaumsas-1 09/08/95 09/08/9'5 8.23 PH :r 1 

BOGJ\14 9319-001 pH c-006 QC8LK78098-1 09/15/95 09/15/9'5 7.95 PH J 1 

BOGJY2 9336-001 pH c-006 QC8LK78098• 1 09/15/95 09/15/95 8.15 PH :r 1 

B0GJV8 9336-002 pH c-006 QC8LK78098• 1 09/15/95 09/15/95 8.15 PH J' 1 

BOGJX8 9347-001 pH c-006 QC8LX78368• 1 09/19/95 09/19/95 7.35 PH ~ 1 

BOGJX4 9347-002 pH C-006 QC8LX78368• 1 09/19/95 09/19/95 5.74 PH r 
BOGJVO 9347-003 pH c-006 QCBLX78368• 1 09/19/95 09/19/95 7.34 PH r 
B0GJS8 9364-001 pH C-006 QC8LX78368• 1 09/19/95 09/19/95 7.78 PH J 
NA QCBu:77585-1 pH C-006 QC8LK77585·1 09/08/95 09/08/95 5.65 PH 

NA QCBl.t78098·1 pH c-006 QC8LK78098• 1 09/15/95 09/15/95 5.54 PH 

NA QCBLa8368-1 pH c-006 QCBLK78368-1 09/19/95 09/19/9'5 5.16 PH 

., 
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96134 29. 25~ll 

auanterra-Richland 
P.O. Box 1970 
Richland, UA 99352 

Project: 550.99 
Category: TPH EPA 418.1 s~le Date 09/05/95 

Method: EPA 418.1 Receipt Date 09/06/95 
Matrix: LIQUID Report Date 10/19/95 

Client Quanterra Blank S~le Prep. Analyses Detection 
ID IO Analyte CAS Nll'li>er Name Date Date Result Unit 0ual. Lf111it Oil. 

BOGJTO 9273·001 TPH 10·90·2 QCSLl\'.77946·1 09/13/95 09/14/95 0.49 HG/L u '!. 0.49 

BOGJTO 9273·001HS TPH 10-90-2 QC8LK77946· 1 09/13/95 09/14/95 81 XREC 1 

BOGJTO 9273·001HSO TPH 10-90·2 0CSua7'946· 1 09/13/95 09/14/95 80 XREC 1 

BOGJT2 9273·002 TPH 10-90·2 QC8LK77946·1 09/13/95 09/14/95 0.49 HG/L u~ 0.49 

BOGJX8 9347-001 TPH 10-90·2 0CSLK78908·1 09/26/95 09/27/95 0.48 KG/L uR 0.48 1 

BOGJX4 9347-002 TPH 10-90·2 QCSLK78908· 1 09/26/95 09/27/95 0.48 KG/L uR 0.48 

BOGJVO 9347·003 TPH 10-90·2 0C8LK78908·1 09/26/95 09/27/95 0.48 KG/L u~ ·o,.s 1 

BOGJS8 9364·001 TPH 10-90-2 0CSLK78908· 1 09/26/95 09/27/95 0.48 KG/L u~ 0.48 1 

NA 0C8LK77'946·1 TPH 10·90-2 0C8LK77946·1 09/13/95 09/14/95 0.50 KG/L u 0.50 

NA 0C8LK78908· 1 TPH 10·90·2 QC8LK78908· 1 09/26/95 09/27/95 0.50 KG/L u 0.50 1 

NA QCLCS77946·1 TPH 10-90·2 QC8ua7'946·1 09/13/95 09/14/95 93 XREC 1 

NA QCLCS78908·1 TPH 10·90·2 QCSLK78908·1 09/26/95 09/27/95 89 XREC 1 

000097 
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9613429.2545 

auanterra-Richland 
P.O. Box 1970 
Richland, IJA 99352 

Project: 550.99 
Category: Turbidity EPA 180.1 S~le Date 09/05/95 

Method: EPA 180.1 Receipt Date 09/06/95 
Matrix: LIQUID Report Date 10/19/95 

Cl lent Quanterra Blank S~le Prep. Analyses Detection 
ID ID Analyte CAS Nl.llber Name Date Date Result Unit Qual. Limit Oil. 

BOGJTO 9273-001 Turbidity G-019 QCBLK77698·1 09/11/95 09/11/95 0.45 NTU J 0.01 

BOGJTO 9273·001DUP Turbidity G-019 0C8LK77698·1 09/11/95 09/11/95 0.44 NTU 0.01 1 

B0GJT2 9273-002 Turbidity G-019 0CBLK77698·1 09/11/95 09/11/95 3.85 NTU :r 0.01 

BOGJ\c'O 9273-003 Turbidity G-019 QC8LK77698· 1 09/11/95 09/11/95 0.82 NTU .J 0.01 1 

BOGJ\14 9319-001 Turbidity G-019 QC8LK78789·1 09/25/95 09/25/95 0.41 NTU :r 0.01 1 

BOGJY2 9336-001 Turbidity G-019 QC8LK78789· 1 09/25/95 09/25/95 0.10 NTU u.r 0.01 1 

B0GJV8 9336-002 Turbfdfty G-019 QC8LK78789·1 09/25/95 09/25/95 0.16 NTU s ~.'01 1 

B0GJX8 9347-001 Turbidity G-019 QC8LK78789·1 09/25/95 09/25/95 0.38 NTU J 0.01 1 

B0GJX4 9347-002 Turbidity G-019 QCBLK78789· 1 09/25/95 09/25/95 0.95 NTU J 0.01 

BOGJVO 9347-003 Turbidity G-019 QC8LK78789·1 09/25/95 09/25/95 0.45 NTU J 0.01 

B0GJS8 9364-001 Turbidity G-019 QCBLK78789·1 09/25/95 09/25/95 1.06 NTU tr 0.01 

NA QC8LK77698·1 Turbidity G-019 QCBLK77698-1 09/11/95 09/11/95 0.01 NTU 0.01 1 

NA QCBLK78789·1 Turbidity G·019 QC8LK78789·1 09/25/95 09/25/95 0.03 NTU 0.01 1 

.0000~6 



96134,:9. Z5~6 
Ouanterra-Richlend 
P.O. Box 1970 
Richland, UA 99352 

Project : 550.99 
Category: Chloride Sa~le Date 09/15/95 

Method: EPA 300.0 Receipt Date 09/18/95 
Matrix : LIOUIO Report Date 10/26/95 

Cl lent Ouanterra Blank S~le Prep. Analyses Detection 
IO IO Analyte CAS NUllber Name Date Date Result Unit Qual. Limit Di l. 

BOGJ\16 9375-001 Chlor11:le 16887-00-6 QCBLS::78923-1 09/2.5/95 09/2.5/95 0.20 MG/l u 0.20 

BOGJ\16 9375-0010UP Chloride 16887-00-6 aceu:78923-1 09/25/95 09/25/95 0.20 MG/l u 0.20 

B0GJ\l6 9375-001HS Chloride 16887-00-6 0CBLOl3923·1 09/25/95 09/25/95 99 XREC 5 

BOGJX2 9375-002 Chloride 16887-00-6 QCBLa:78923-1 09/25/95 09/25/95 0.20 HG/l u 0.20 

B0GHX7 9375-003 Chloride 16887-00-6 CCBLa:78923· 1 09/25/95 09/25/95 30.6 HG/L 5.00 25 

BOGJ\12 9375-004 Chloride 16887-00-6 CCBLa:78923-1 09/25/95 09/2.5/95 5.85 HG/L 0.40 2 

BOGJ\13 9375-005 Chloride 16887-00-6 CCBLa:78923-1 09/2.5/95 09/25/95 6.14 HG/L · 0~40 2 

80GJX3 9375-007 Chloride 16887-00·6 QCBLa:78923·2 09/2.5/95 09/2.5/95 0.20 t<G/L u 0.20 

B0GJV6 9380·001 Chloride 16887-00·6 CCSLa:78923-1 09/25/95 09/2.5/95 4.86 HG/L 1.00 5 

80GJY0 9380·002 Chloride 16887-00·6 QCSLa:78923 • 1 09/25/95 09/25/95 4.58 HG/l 1.00 s 

80GJV7 9380·003 Chloride 16887-00·6 CCBLa:78923· 1 09/2.5/95 09/2.5/95 4.68 HG/L 1.00 5 

BOGJY1 9380-004 Chloride 16887-00-6 CCBLa:78923·1 09/15/95 09/2.5/95 4.80 HG/L 1.00 5 

BOGJ\18 9404·001 Chloride 16887-00-6 CCSLG9282-1 09/27/95 09/27/95 0.20 HG/l . u 0.20 

B0GJX6 9404-002 Chloride 16887-00·6 CCBLa9282-1 09/27/95 09/27/95 0.20 HG/L u 0.20 

B0GJX0 9404-003 Chloride 16887·00-6 CCBLG9282· 1 09/27/95 09/27/95 0.20 HG/L u 0.20 

BOGJV2 9404-004 Chloride 16887-00·6 0CBLG9282·1 09/27/95 09/27/95 50.3 MG/L 5.00 25 

NA OCBL(78923·1 Chloride 16887-00-6 OCBLa:78923 · 1 09/2.5/95 09/25/95 0.20 HG/L u 0.20 

NA OCBL(78923 · 2 Chloride 16887-00-6 QCSLa:78923·2 09/25/95 09/25/95 0.20 HG/l u 0.20 

NA OCBLs::79282· 1 Chloride 16887-00-6 0CBLa9282-1 09/27/95 09/27/95 0.20 HG/l u 0.20 

NA OCLCS78923-1 Chloride 16887-00-6 OCBLa:78923 · 1 09/2.5/95 09/25/95 93 XREC 

NA OCLCS78923·2 Chloride 16887-00-6 CCSLa:78923·2 09/25/95 09/2.5/95 93 XREC 

NA OCLCS7'9282·1 Chloride 16887·00-6 0CBLa9282·1 09/27/95 09/27/95 92 XREC 

000099 
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9613429.25~7 
Ouante rra-Ri chland 
P.O. Box 1970 
Richland, UA 99352 

Project: 550.99 
Cat egory Fluoride s~le Date 09/15 / 95 

Hethod EPA 300 . 0 Rece i pt Date 09/18/95 
Hatrix LIOUID Report Date 10/26/95 

Client Cuanterra Blank S~le Prep. Analyses Detect ion 
ID ID Analyte CAS Numer Name Date Date Result Unit Oual. Licnit Di l. 

BOGJU6 9375-001 fluoride 16984-48-8 QCBLG8923- 1 09/25/95 09/25/95 0.10 HG/L u 0.10 

BOGJU6 9375-00lDUP Fluoride 16984-48·8 OCBLG8923-1 09/25/95 09/25/95 0.10 MG/l u 0. 10 

BOGJU6 9375·001HS Fluoride 16984-48-8 QCBLG8923-1 09/25/95 09/25/95 92~C 

BOGJX2 9375-002 fluoride 16984-48-8 OCBLG8923-1 09/25/95 '09/25/95 0. 10 HG/L u 0.10 

BOGHX7 9375-003 Fluoride 16984-48·8 OCBLG8923·1 09/25/95 09/25/95 0.20 HG/L u 0.20 2 

BOGJU2 9375-004 Fluoride 16984-48-8 OCBLG8923-1 09/25/95 09/25/95 0.67 HG/L 0.20 2 

BOGJ\13 9375-005 Fluoride 16984-48-8 OCBLG8923-1 09/25/95 09/25/95 0.66 HG/L . o:20 2 

BOGJX3 9375-007 Fluoride 16984-48·8 OCBLG8923·2 09/25/95 09/25/95 0.10 HG/L u 0.10 

BOGJV6 9380-001 Fluoride 16984-48-8 OCBLG8923·1 09/25/95 09/25/95 0.17 HG/L 0 .10 

BOGJYO 9360-002 Fluoride 16984-48·8 OCBLG8923-1 09/25/95 09/25/95 0.18 HG/L 0.10 

BOGJV7 9380·003 fluoride 16984-48-8 OCBLG8923·1 09/25/95 09/25/95 0.18 MG/L 0 . 10 

BOGJY1 9380-004 Fluoride 16984-48-8 0CBLG8923·1 09/25/95 09/25/95 0.19 HG/L 0.10 

BOGJU8 9404-001 Fluoride 16984-48·8 OCBLl:79282·1 09/27/95 09/27/95 0.10 HG/L u 0. 10 

BOCJX6 9404-002 Fluoride 16984-48-8 OCBLl:79282·1 09/27/95 09/27/95 0.10 MG/L u 0.10 

BOCJXO 9404·003 Fluoride 16984-48-8 OCBLl:79282·1 09/27/95 09/27/95 0. 10 HG/L u 0. 10 

BOGJV2 9404-004 Fluoride 16984-48-8 OCBLl:79282·1 09/27/95 09/27/95 0.23 HG/L 0.10 

NA 0CBLG8923· 1 Fluoride 16984-48·8 0CBLG8923-1 09/25/95 09/25/95 0.10 HG/L u 0. 10 

NA 0CBLG8923· 2 Fluoride 16984-48·8 0CBLG8923-2 09/25/95 09/25/95 0.10 HG/L u 0.10 

NA OCBLl:79282· 1 Fluoride 16984-48-8 OCBLl:79282-1 09/27/95 09/27/95 0.10 HG/L u 0.10 

NA 0CLCS78923 · 1 Fluoride 16984-48-8 0CBLG8923·1 09/25/95 09/25/95 96 XREC 

NA OCLCS78923·2 Fluoride 16984-48-8 0CBLG8923·2 09/25/95 09/25/95 93 XREC 

NA 0CLCS79282 · 1 Fluoride 16984-48-8 OCBLl:79282·1 09/27/95 09/27/95 95 XREC 

~~5. '\-\ "\ \ 4\s 
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9613429 .25L,18 

auante r ra· Richlend 
P.O. Box 1970 
Richland, UA 99352 

Project : 550.99 
Category Nitrate s~le Date 09/15/95 

Hethod EPA 300.0 Receipt Date 09/18/95 
Hatrix LIOU ID Report Cate 10/26/95 

Client Cuanterra Blank Saq,le Prep. Analyses Detection 
ID ID Analyte CAS Nt.nber Name Date Date Result Unit Cual. Limit Di l. 

B0GJ~6 9375- 001 Nitrate·N 14797-55-8 CCBL(78923 • 1 09125/95 09/25/95 0.020 t<G/l )?UR 0.020 

80GJ~6 9375·001DUP Nitrate·N 14797-55-8 CCBls:78923·1 09/25/95 09/25/95 O.OZO t<G/l u 0.020 

SOGJ\16 9375-00lt<S Nftrate·N 14797-55-8 CCBlt:78923·1 09/25/95 09/25/95 100 lREC 5 

80GJX2 9375-002 Nitrate·N 14797-55-8 CCBLt:78923-1 09/25/95 09/25/95 0.020 HG/l ,;1'-' (?. 0.020 

80GHX7 9375-003 Nitrete·N 14797-55-8 CCBLt:78923-1 09/25/95 09/25/95 16.4 HG/L J"" 0.50 25 

BOGJ\12 9375-004 Nftrate-N 14797-55-8 CCBLt:78923-1 09/25/95 09/25/95 0.79 HG/L :r 0.020 

B0GJV3 9375-005 Nitrate·N 14797-55-8 CCBLt:78923·1 09/25/95 09/25/95 0.81 HG/L r -0..-0ZO 

B0GJX3 9375-007 Nitrate·N 14797-55-8 CCBL(78923·2 09/25/95 09/25/95 0.020 HG/l ;fu~ 0.020 

B0GJV6 9380-001 Nitrate·N 14797-55-8 CCBLt:78923·1 09/25/95 09/25/95 4.30 HG/L J 0.10 s 

BOGJYO 9380-002 Nitrate·N 14797-55-8 CCBlt:78923 • 1 09/25/95 09/25/95 4.26 t<G/L J 0.10 5 

B0GJV7 9380-003 Nitrate·N 14797-55-8 CCBlt:78923-1 09/25/95 09/25/95 4.30 t<G/L -:r 0. 10 5 

80GJY1 9380-004 Nftrate·N 14797-55-8 CCBlt:78923· 1 09/25/95 09/25/95 4.23 t<G/l :r 0.10 5 

80GJV8 9404-001 Nftrate·N 14797-55-8 CCBlr:79282· 1 09/27/95 09/27/95 O.OZO HG/L ,ti' U'< 0. 020 

80GJX6 9404-002 Nitrate·N 14797-55-8 0CBL0'9282·1 09/27/95 09/27/95 0.020 HG/L /OA. 0. 020 

BOGJXO 9404·003 Nftrate·N 14797-55-8 0CBL0'9282· 1 09/27/95 09/27/95 0.020 HG/l ~ot!.. 0. 020 

80GJV2 9404-004 Nitrate·N 14797-55-8 CCBlr:79282·1 09/27/95 09/27/95 14.4 HG/l :r- a.so 25 

NA CCBLK'78923·1 llitrate·N 14797-55-8 OCBLK'78923· 1 09/25/95 09/25/95 0.020 HG/L u 0.020 

NA OCBLK'78923·2 Nitrate·N 14797-55-8 OCBLt:78923·2 09/25/95 09/25/95 0.020 fCG/L u 0.020 

NA OCBLG9282·1 Nitrate·N 14797-55·8 OCBL0'9282· 1 09/27/95 09/27/95 0.020 HG/L u 0.020 

NA OCLCS78923·1 Nitrate·N 14797-55-8 CCBLt:78923 • 1 09/25/95 09/25/95 101 lREC 

NA 0CLCS78923· 2 Nitrate·N 14797-55-8 CCBlt:78923-2 09/25/95 09/25/95 103 lREC 

NA OCLCS79282· 1 Nitrate·N 14797-55-8 0C8l0'9282·1 09/27/95 09/27/95 100 lREC 

~~~,",-4\ ~; 
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9613429" 25lJ9 
auanterra-Richland 
P.O. Box 1970 
Richland, VA 99352 

Project: 550.99 
Category: Nitrite Sample Date 09/15/95 

Method: EPA 300.0 Receipt Date 09/18/95 
Hatrix: LIQUID Report Date 10/26/95 

Cl fcnt Quanterra Blank Sample Prep. Analyses Detection 
ID ID Analyte CAS Nullber Name Date Date Result Unit Qual. Limit Oil. 

80GJU6 9375-001 Nitrite-II 14797-65-0 QCSlla8923-1 09/25/95 09/25/95 0.020 HG/L )I \J~ 0.020 

80GJU6 9375-001DUP Nitrite-N 14797-65-0 QC8lla8923-1 09/25/95 09 /25/95 0.020 MG/l u 0.020 

80GJU6 9375-001HS Nitrfte-N 14797-65-0 QC8lla8923-1 09/25/95 09/25/95 92 XREC 5 

80GJX2 9375-002 Nitrite-N 14797-65-0 QC8Lla8923-1 09/25/95 09/25/95 0.020 HG/l ){v~ 0.020 

BOGHX7 9375-003 Nitrite-II 14797-65-0 QC8Lla8923-1 09/25/95 09/25/95 0.020 HG/l A~~ 0.020 

BOGJ\12 9375-004 Nitrite-N 14797-65-0 QC8Lla8923-1 09/25/95 09/25/95 0.020 HG/L .,{ t,Jft. 0.020 

BOGJU3 9375-005 Nitrite•N 14797-65-0 0C8Lla8923-1 09 /25/95 09 /25/95 0.020 HG/l .d' u~ .0.-020 

80GJX3 9375-007 Nitrite-N 14797-65-0 CC8Lla8923-2 09/25/95 09/25/95 0.020 MG/L .d' ~~ 0.020 

80GJV6 9380-001 Nitrite-II 14797-65·0 0CBLla8923·1 09/25/95 09/25/95 0.020 MG/L J!U'- 0.020 

BOGJYO 9380-002 Nitrite-II 14797-65-0 0CBLla8923-1 09/25/95 09/25/95 0.020 MG/L l1 \.) P. 0.020 

80GJV7 9380-003 Nitrite-N 14797-65-0 0C8Lla8923-1 09/25/95 09/25/95 0.020 MG/L ){ \Jll 0.020 

BOGJY1 9380-004 Nitrite-N 14797-65-0 CC8Lla8923-1 09/25/95 09/25/95 0.020 HG/L .t{ t)~ 0.020 

BOGJ\18 9404-001 Nitrite-II 14797-65-0 0C8l09282-1 09/27/95 09/27/95 0.020 MG/L .rf u~ 0.020 

80GJX6 9404-002 Nitrite·N 14797-65-0 0CBL09282-1 09/27/95 09/27/95 0.020 HG/L i 0'1. 0.020 

BOGJXO 9404-003 Nitrite-N 14797-65-0 0CBLG9282·1 09/27/95 09/27/95 0.020 HG/L .ef Of. 0.020 

BOGJV2 9404-004 Nitrite·N 14797-65-0 0C8L09282-1 09/27/95 09/27/95 0.020 HG/L J{O~ 0.020 

NA CCSLs:78923-1 Nitrite·N 14797-65·0 CCBLS:78923·1 09/25/95 09/25/95 0.020 HG/L u 0.020 

NA CCBL(78923-2 Nitrite-II 14797-65·0 CCBLla8923·2 09/25/95 09/25/95 0.020 HG/L u 0.020 

NA CCBLs:79282-1 Nitrite-II 14797-65·0 0CBLG9282· 1 09/27/95 09/27/95 0.020 HG/L u 0.020 

NA QCLCS78923-1 Nitrite-II 14797-65·0 CCSLS:78923-1 09/25/95 09/25/95 92 XREC 

NA 0CLCS78923-2 Nitrite·N 14797-65-0 0CBLla8923·2 09/25/95 09/25/95 95 XREC 

NA 0CLCS79282-1 Nitrite·N 14797-65-0 0CBLG9282·1 09/27/95 09/27/95 94 XREC 



9 ,. ,-.,4''CI ~5t:''), b ~ l 1 • ,,. ~JL 
Ouanter ra-Richl and 
P .0 . Sox 1970 
Richland, \IA 99352 

Project: 550. 99 
Category: Orthophosphate Sample Oate 09/15 /95 

Het hod: EPA 300.0 Receipt Oate 09/18/95 
Hatrix : LIOUIO Report Oate 10/26/95 

Cl lent auanterra Slanl: Sample Prep. Analyses Detect ion 
IO ID Analyte CAS Nl.llOer Nane Date Date Result Unit Oual. L icnit Oil. 

BOGJIJ6 9375-001 Ortho·Phosphate 14265-44·2 QC8LK78923·1 09/25/95 09/25/95 0.50 HG/l ; oP: 0.50 

BOGJIJ6 9375·0010UP Ortho-Phosphate 14265·44·2 QCSLK78923 • 1 09/25/95 09/25/95 0.50 HG/l u 0.50 

BOGJIJ6 9375·001KS Ortho-Phosphate 14265-44-2 QCSLK78923·1 09 /25/95 09 /25/95 104 XREC 

BOGJX2 9375-002 Ortho-Phosphate 14265-44·2 QCSLK78923·1 09/25/95 09/25/95 0.50 HG/l JI I)" a.so 
BOGHX7 9375-003 Ortho-Phosphate 14265-44·2 CCSLK78923·1 09 /25/95 09 /25/95 0.50 MG/l JI OP. 0. 50 

BOGJ\12 9375-004 Ortho-Phosphate 14265-44·2 CCSLK78923 · 1 09/25/95 09/25/95 0.50 HG/L ,C' \)~ a.so 
BOGJIJ3 9375-005 Ortho•Phosphate 14265-44·2 QCSLK78923·1 09 /25/95 09 /25/95 0.50 HG/L t1 "~ 0. 50 1 

B0GJX3 9375-007 Ortho-Phosphate 14265·44·2 CCSLK78923·2 09/25/95 09/25/95 0.50 HG/L d "R 0.50 

BOGJV6 9380-001 Ortho·Phosphate 14265-44·2 QCBLK78923·1 09/25/95 09/25/95 0.50 KG/L .t1 "~ 0.50 

BOGJYO 9380-002 Ortho·Phosphate 14265-44-2 QCSLK78923·1 09 /25 /95 09 /25 /95 0.50 HG/L If"~ 0.50 

BOGJV7 9380-003 Ortho-Phosphete 14265·44·2 0C8LK78923-1 09/25/95 09/25/95 0.50 HG/L If vR 0.50 

BOGJY1 9380-004 Ortho-Phosphete 14265-44· 2 QCBLK78923·1 09 /25/95 09 /25/95 0.50 HG/l 
,f I),. a.so 

BOGJIJS 9404-001 Ortho·Phosphate 14265-44·2 OCSL(79282·1 09/27/95 09/27/95 0.50 KG/L I( 0~ 0. 50 

B0GJX6 9404-002 Ortho·Phosphate 14265-44·2 OCBLa9282· 1 09/27/95 09/27/95 0.50 KG/L 

If "--

0.50 

BOCJXO 9404-003 Ortho·Phosphate 14265-44•2 OCBLa9282·1 09/27/95 09/27/95 0. 50 HG/L .t1 \.1~ 0. 50 

B0GJV2 9404-004 Ortho·Phosphate 14265-44-2 OCBLa9282·1 09/27/95 09/27/95 0.50 KG/L ¥ \,)~ a.so 
NA OCBL(78923· 1 Ortho·Phosphate 14265-44-2 OCBL(78923 · 1 09/25/95 09/25/95 0. 50 HG/L u 0.50 

NA OCBL(78923·2 Ortho-Phosphate 14265-44·2 CCBL(78923· 2 09/25/95 09/25/95 0.50 HG/L u 0. 50 

NA CCBLa9282·1 Ortho·Phosphate 14265-44·2 OCBL(79282·1 09/27/95 09/27/95 0.50 KG/L u 0. 50 

NA OCLCS78923· 1 Ortho-Phosphate 14265·44·2 CCBLK78923 · 1 09/25/95 09/25/95 104 :xREC 

NA OCLCS78923·2 Ortho·Phosphate 14265-44·2 OCBLK78923 · 2 09/25/95 09/25/95 96 :xREC 

NA CCLCS79282·1 Ortho·Phosphate 14265-44·2 OCBLa9282· 1 09/27/95 09/27/95 102 :xREC 

0001.03 



, -- 96~3429.2551 
auanter ra- Richland 
P.O. Box 1970 
Richland , 1./A 99352 

Project: 550.99 
Category: Sulfate s~le Date 09/15/95 

Method: EPA 300.0 Receipt Date 09/18/95 
Matrix: LIQUID Report Date 10/26/95 

Cl lent auanterra Blank S~le Prep. Analyses Detect ion 
ID IO Analyte CAS Nl.l!Cer Name Date Date Result Unit aual. Limit 0 i l. 

BOGJl./6 9375-001 Sulfate 14808·79·8 QCBLa8923· 1 09/25/95 09/25/95 0.50 HG/L u o.so 

BOGJl./6 9375-001DUP Sulfate 14808·79-8 QCBu:78923·1 09/25/95 09/25/95 . 0.50 HG/L u 0.50 

BOGJl./6 9375-001HS Sulfate 14808-79·8 QCBu:78923· 1 09/25/95 09/25/95 98 ~EC 5 

BOGJX2 9375-002 Sulfate 14808-79-8 0CBLa8923·1 ~9/25/95 09/25/95 0.50 HG/L u 0. 50 

BOGHX7 9375-003 Sulfate 14808·79-8 QCBLa8923·1 09/25/95 09/25/95 143 HG/L 12.5 25 

BOGJU2 9375-004 Sul-fate 14808-79·8 CCBU:78923·1 09/25/95 09/25/95 340 HG/L 25.0 so 

BOGJl./3 9375-005 Sulfate 14808-79·8 CCBLs:78923·1 09/25/95 09/25/95 350 HG/L -25.0 50 

BOGJX3 9375-007 Sulfate 14808·79·8 CC8La8923·2 09/25/95 09/25/95 0.50 HG/L u 0. 50 

BOGJV6 9380-001 Sulfate 14808-79·8 QCBLa8923·1 09/25/95 09/25/95 59.4 HG/L 2.50 s 

BOGJYO 9380-002 Sulfate 14808·79·8 CCSu:78923·1 09/25/95 09/25/95 57.6 HG/L 2.50 5 

BOGJV7 9380- 003 Sulfate 14808·79·8 CCBLm923·1 09/25/95 09/25/95 57.8 HG/L 2.50 s 

BOGJY1 9380-004 Sulfate 14808-79-8 0CBLa8923·1 09/25/95 09/25/95 58.7 HG/L 2.50 5 

BOGJl./8 9404-001 Sulfate 14808-79-8 CCSUC79282·1 09/27/95 09/27/95 0.50 HG/L u 0.50 

B0GJX6 9404-002 Sulfate 14808·79·8 CCBL09282 · 1 09/27/95 09/27/95 a.so HG/L u 0. 50 

BOGJXO 91.04-003 Sulfate 14808-79-8 acsu::79282- 1 09/27/95 09/27/95 0.50 HG/L u 0. 50 

B0GJV2 9404-004 Sulfate 14808-79·8 QCBL09282- 1 09/27/95 09/27/95 214 HG/L 12 .5 25 

NA OCBLl:78923 · 1 Sulfate 14808·79· 8 OCBLa8923 · 1 09/25/95 09/25/95 0. 50 HG/L u 0.50 

NA Oct!Ll:78923 · 2 Sulfate 14808· 79· 8 OCBLt::78923·2 09/25/95 09/25/95 0.50 MG/L u 0 . 50 

NA CCBLl:79282·1 Sulfate 14808· 79·8 CCBL09282·1 09/27/95 09/27/95 0.50 HG/l u a.so 

NA CCLCS78923· 1 Sulfate 14808-79·8 CCBLa8923· 1 09/25/95 09/25/95 95 ~EC 

NA OCLCS78923·2 Sulfate 14808-79-8 QC8La8923 · 2 09/25/95 09/25/95 91 ~EC 

NA QCLCS79282·1 Sulfate 14808-79-8 CCBL09282 · 1 09/27/95 09/27/95 93 ~EC 

0001.04 



9613429 .. 2552 
Ouanterra-Richland 
P.O. Box 1970 
Richland, VA _99352 

Category: Conductivity EPA 120.1 
Method: EPA 120.1 

Project: 550.99 

Matrix: LIQUID 

Client Quanterra Blank Sample 
ID ID Analyte CAS Ni.m:>er 11-

BOGJ\/6 9375-001 Specific Conduc c-011 QCBLIG8781·1 

80GJV6 9375-001DUP Specific Conduc C-011 CCBLIG8781·1 

80GJX2 9375-002 Specific Conduc: C-011 CCBLIG8781·1 

80GHX7 9375-003 Specific Conduc: C-011 CCBLIG8781·1 

BOGJ\12 9375-004 Specific Conduc: C-011 QCBLIG8781·1 

80GJV6 9380-001 Specific Conduc C-011 CC8Lta'8781 ·1 

BOGJYO 9380-002 Specific Conduc c-011 CCBLs:78781·1 

BOGJU8 9404-001 Specific Conduc C-011 QCBLl:80386-1 

B0GJX6 9404-002 Specific Conduc c-011 0CBLK!30386-1 

BOGJXO 9404-003 Specific Conduc C-011 QCBLK!30386• 1 

BOGJV2 9404-004 Specific Conduc c-011 0CBLK!30386-1 

NA 0CBLIG8781·1 Specific Concluc C-011 0CBLIG8781·1 

NA 0C8Lt!30386· 1 Specific Conduc C-011 0CBLK!30386· 1 

Prep. Analyses 
Date Date 

09/25/95 09/25/95 

09/25/95 09/25/95 

09/25/95 09/25/95 

09/25/95 09n.S/95 

09/25/95 09/25/95 

09/25/95 09/25/95 

09/25/95 09/25/95 

10/13/95 10/13/95 

10/13/95 10/13/95 

10/13/95 10/13/95 

10/13/95 10/13/95 

09/25/95 09/25/95 

10/13/95 10/13/95 

0001.0S 

Sa111ple Date 09/15/95 
Receipt Date 09/18/95 
Report Date 10/27/95 

Detection 
Result Unit Cual. Licnit Oil. 

100 UHHOS/CH U 100 

100 UHHOS/CH U 100 

314 UHHOS/CH 100 

1090 UHHOS/CH 100 

1040 UHHOS/CH 100 

314 UHHOS/CH 100 

100 UHHOS/CH U - _..,. 100 

100 UHHOS/CH U 100 

100 UHHOS/04 U 100 

100 UHHOS/CH U 100 

824 UHHOS/CH 100 

100 UHHOS/CH U 100 

100 UHHOS/CM U 100 

<:J-~ , ... s 
,i-\"" 



9613429*2553 
Ouanterra-Richland 
P.O. Sox 1970 
Richland, VA 99352 

Project: 550.99 
Category: Oil & Grease EPA 413.1 S~le Date 09/15/95 

f-<ethod: EPA 413.1 Receipt Date 09/18/95 
Matrix: LIOUIO Report Date 10/27/95 

Client Ouanterra Blank S~le Prep. Analyses Detection 
IO IO Analyte CAS Nlm>t!r N- Date Date Result Unit 0ual. limit Oil. 

BOGJIJ6 9375-001 Oil & Grease C-007 0CBLK79628-1 10/04/95 10/04/95 0.99 KG/l u 0.99 

BOGJIJ6 9375·0010UP Oil & Grease C-007 QC8lr79628-1 10/04/95 10/04/95 0.97 f(G/l u 0.97 

BOGJX2 9375~002 Oil & Grease C-007 QCBLr79628-1 10/04195 10/04/95 0.95 f(G/L u 0.95 

BOGKX7 9375-003 Oil & Grease C-007 QC8Lr79628-1 10/04/95 10/04/95 0.94 KG/L u 0.94 

BOGJl,/8 9404-001 Oil & Grease C-007 QCBLt:'60549-1 10/16/95 10/16/95 2.21 KG/L 1.00 

BOGJX6 9404-002 Oil & Grease c-001 OCBLt:'60549-1 10/16/95 10/16/95 2.63 KG/L 0.94 

BOGJXO 9404-003 Oil & Grease C-007 0C8lt:'60549-1 10/16/95 10/16/95 2.13 KG/L 1.-02 

BOGJS7 9404·005 Oil & Grease c-001 QCBlt:'60549· 1 10/16/95 10/16/95 2.94 KG/L 1.18 

NA 0CBLK79628-1 Oil & Grease C-007 0C8La9628·1 10/04/95 10/04/95 1.00 HG/L u 1.00 

NA QCBLt:'60549·1 Oil & Grease c-001 OCBlt:'60549·1 10/16/95 10/16/95 1 .00 KG/L u 1.00 

NA QCLCS79628·1 Oil & Grease C-007 0CBLK79628·1 10/04/95 10/04/95 87 %REC 

NA QCLCS80549·1 Oil & Grease C-007 OCBlt:'60549· 1 10/16/95 10/16/95 93 %REC 

OOOJ_G,o. 



9613429 .255ll 
Ouanter ra - Richland 
P .0 . Box 1970 
Richland, UA 99352 

Project: 550.99 
Cat egory: pH EPA 9040 S~le Date 09/15/95 

Method: EPA 9040 Rece ipt Date 09/18/95 
Matr ix: LIQUID Report Date 10/26/95 

Client Quanterra Blank S~le Prep. Analyses Detect ion 
ID IO Analyte CAS flumer .,_ Date Date Result Unit 

' 
Oual . Limi t Di l. 

BOGJU6 9375-001 pff C-006 0CBLK78766· 1 09/25/95 09/25/95 5.13 PH J"' 
80GJU6 9375-00lOUP pff C-006 0CBL(78766-1 09/25/95 09/25/95 5.18 PH 

BOGJX2 9375-002 pH C-006 0CSL(78766-1 09/25/95 09/25/95 5.46 PH J"" 

BOGJU2 9375-004 pH c-006 0CSL(78766·1 09/2S/95 09/25/95 8.13 PH :r 
BOGJV6 9380-001 pH C-006 CCBL(78766·1 09/25/95 09/25/95 8. 08 PH J 

BOGJYO 9380-002 pff c-006 0CSL(78766·1 09/2S/95 09/25/95 8.10 PH 'J 

80GJU8 9404-001 pH C-006 CC8LK78861 • 1 09/26/95 09/26/95 5.33 PH :r .,. 

BOGJX6 9404-002 pH C-006 0CSLK78861-1 09/26/95 09/26/95 5. 16 PH :J' 

BOGJXO 9404-003 pH c-006 OCSLK78861 • 1 09/26/95 09/26/95 5. 07 PH ~ 

BOGJV2 9404-004 pff C-006 OC8LK78861 -1 09/26/95 09/26/95 8 . 17 PH :r 
NA QCSLs:78766· 1 pH C-006 OCSL(78766· 1 09/25/95 09/25/95 5.30 PH 

NA OCSL(78861 • 1 pH C-006 QCBLK78861·1 09/26/95 09/26/95 5.21 PH 



9 i· j 34''9 zsc:s b ... , ' '"" , \1\ , 

ouanter ra·Ri chland 
P.O. Box 1970 
Rich l and , 1,JA 99352 

Project: 55·0.99 
Category: TPH EPA 418.1 

Hethod: EPA 418 . 1 
Hatr i x: LIQUID 

Cl fent 0uanterra Blank S~le Prep. Analyses 
ID ID Analyte CAS Nuroer Name Date Date 

BOGJ\/6 9375-001 TPH 10-90-2 QCBLJ::78908-1 09/26/95 09/27/95 

BOGJ\/6 937S-001HS TPH 10-90-2 QCBLJ::78908-1 09/26/95 09/27/95 

BOGJ\/6 9375-001KSO TPH 10-90-2 0C8LJ::78908-1 09/26/95 09/27/95 

BOGJX2 9375-002 TPH 10-90-2 QCBLJ::78908-1 09/26/95 09/27/95 

BOGHX7 9375-003 TPH 10-90-2 QCBLJ::78908· 1 09/26/95 09/27/95 

BOGJV8 9404-001 TPH 10-90-2 CCBLJ::78908· 1 09/26/95 09/27/95 

BOGJX6 9404-002 TPll 10-90-2 QCBLJ::78908· 1 09/26/95 09/27/95 

BOGJXO 9404-003 TPH 10-90-2 QCBLJ::78908·1 09/26/95 09/27/95 

BOGJS7 9404-005 TPH 10-90- 2 OCBLJ::78908·1 09/26/95 09/27/95 

IIA CCSL(78908·1 TPH 10-90-2 CCBLJ::78908· 1 09/26/95 09/27/95 

NA QCLCS78908· 1 TPH 10-90-2 OCSLJ::78908· 1 09/26/95 09/27/95 

0001.08 

s~le Date 09/15/95 
Receipt Dat e 09/18/ 95 
Report Date 10/26/ 95 

Detect i on 
Result Unit 0ual. Li mit 

0.48 t<G/L ul( 0 .48 

82 XREC 

82 XREC 

0.48 HG/L uR_ 0.48 

0.48 t<G/L u R.. 0.48 

0.50 t<G/L uR a.so 

0.48 HG/L u~ 0.48 

0.50 t<G/L uR a.so 

0.56 HG/l u R. 0. 56 

0.50 HG/L u a.so 

89 XREC 

Q-~'°). \"'s 
,1,,\ "\ 

~ 
/~/~ 

l\l!r'.~J 
~ j V ~ o-

Di I. 

1 
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Ouanterra·Richland 
P .0. Box 1970 
Richland, VA 99352 

Project: 550.99 
Category: Turbidity EPA 180.1 s~le Date 09/15/95 

Hethod: EPA 180.1 Receipt Date 09/18/95 
Hatrix: LIQUID Report Date 10/26/95 

Client Ouanterra Blanl:: Sample Prep. Analyses Detection 
ID IO Analyte CAS Nuioer Name Date Date Result Unit Oual. Liaait Oil. 

BOGJ\/6 9375-001 Turbidity G-019 aceu::78789· 1 09/25/95 09/25/95 0.95 NTU :r 0.01 

BOGJ\/6 9375-001DUP Turbidity G-019 QCBL(78789· 1 09/25/95 09/25/95 0.93 NTU 0.01 1 

BOGJX2 9375-002 Turbidity G-019 0CBL(78789•1 09/25/95 09/25/95 0.29 NTU ::r 0.01 

BOGHX7 9375-003 Turbidity G-019 QCBL(78789·1 09/25/95 09/25/95 1.75 NTU J' 0.01 

BOGJl,/2 9375-004 Turbidity G-019 QCBL(78789-1 09/25/95 09/25/95 0.93 NTU :r 0.01 

BOGJV6' 9380-001 Turbidity G-019 0CBL(78789-1 09/25/95 09/25/95 0.59 NTU J" 0.01 

BOGJYO 9380-002 Turbidity G-019 0CBL(78789•1 09/25/95 -09/25/95 0.29 NTU J - 0~01 

BOGJl./8 9404-001 Turbidity G-019 QCBLs::81228· 1 10/23/95 10/23/95 0.50 NTU J 0.01 

BOGJX6 9404-002 Turbidity G-019 QCBLl:81228-1 10/23/95 10/23/95 0.75 NTU J 0.01 

BOGJXO 9404-003 Turbidity G-019 QCBLs::81228·1 10/23/95 10/23/95 0.51 NTU J 0.01 

BOGJV2 9404-004 Turbidity G·019 QCBLl:81228·1 10/23/95 10/23/95 4.32 NTU J 0.01 

NA QC8LG8789· 1 Turbidity G·019 0CBL(78789·1 09/25/95 09/25/95 0.03 NTU 0.01 

NA QCBLs::81228·1 Turbidity G-019 QCBLs::81228-1 10/23/95 10/23/95 0.07 NTU 0.01 

0001.09 



,-------------- --- -

LOCK.HEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

jclient Sample ID: BOGJY4 jDate Collected: 14-SEP-95 

!Matrix: Water jDate Received: 16-SEP-95 

Specific Conductance US/cm 120.1 1100 1 26-SEP-95 

Turbidity NTU 180.1 0.64 N/A ,A(~ 23-SEP-95 

Chloride cng/L 300.0 20. 0.02 20-SEP-95 

Fluoride cng/L 300.0 < 0.1 0.1 \.1... 20-SEP-95 

Nitrate-N cng/L 300.0 8.1 0.02 /J 20-SEP-95 

Nitrite-N mg/l 300.0 < 0.01 0.01 /V\\ 20-SEP-95 

Ortho Phosphate mg/L 300.0 < 0. 1 0.1 /VR 20-SEP-95 

Sul fate mg/L 300.0 300 0(1:10) 20-SEP-95 

pH pH Units 9040 7.8 0.1 I :r 22-SEP-95 

0001:iv 

27575 L5379-9 

2nos L5379·1 0 

27576 L5379-3 

2?578 L5379 · 3 

27580 L5379-3 

27582 L5379 ·3 

27584 L5379-3 

27586 L5379·3 

27656 L5379· 11 



9613429.2558 

LOCKHEED ANALYTICAL SERVICES 

OIL AND GREASE - GRAVIMETRIC METHOD 
413.l OIL AND GREASE 

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

Total Oil and Grease 

BOGJY4 
14-SEP-95 
28-SEP-95 
Water 
413.l OIL AND GREASE 27944 

<5.00 \.,\.(\Z 5.00 

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

0001.:11 

L5379-4 
16-SEP-95 
28-SEP-95 
ID: 092895-413.1 
l 



96 ~ ~i429. 2559 

LOCKHEED ANALYTICAL SERVICES 

TOTAL PETROLEUM HYDROCARBONS BY FTIR 
418.1 TPH 

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

TRPH 

BOGJY4 
14-SEP-95 
26-SEP-95 
Water 
418.l TPH 27753 

<l.00 Q 

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

Dilution Factor: 1 

1.00 

\\ \ ,'-'\ \ctS 

000:1.1.~ 

LS379-8 
16-SEP-95 
25-SEP-95 
ID: 092695-418. l 



9613Y29.2560 
LOCKHEED ANALYTICAL SERVICES 

COMMON IONS AND ADDITIONAL ANALYTES 

Sample Results 

!Client Sample ID: BOGJYS !Date Collected: 14-SEP-9S 

!Matrix: Filt H20 !Date Received: 16-SEP-9S 

Chloride cng/l 300.0 20. 0.02 20·SEP·95 

Fluoride mg/l 300.0 < 0.1 0.1 0.. 20·SEP·95 

Nitrate·N mg/l 300.0 8.3 0.02 /"J 20·SEP·95 

Nitrite·N cng/l 300.0 < 0.01 0.01 /V(\ 20·SEP·95 

Ortho Phosphate mg/l 300.0 < 0.1 0.1 jtJ~ 20·SEP·95 

Sulfate cng/l 300.0 300 0(1:10) 20·SEP·95 

OOO:l1.3 

. LAS . :· •u.s 
Batch I IO ·· s.~lelIO 

27577 L5379·22 

27579 L5379·22 

27581 L5379·22 

27583 L5379·22 

27585 l5379·22 

27587 l5379·22 
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RADIOCHEMISTRY ANALYSIS, WATER MATRIX (pCi/1) 

Project: BECHTEL-HANFORD 
Laboratory: QES 
Case SDG: W0699 
Sample Number BOGJT0 BOGJT2 
Location 199-N-25 199-N-26 
Remarks 
Sample Date 09/05/95 09/05/95 
Radiochemistry Analvsis CRDL Result a Result a 
Gross Alpha 4 4.24 2.01 
Gross Beta 8 4.20 5.59 
Strontium 5 -0.048 u 0.0147 u 
Tritium 500 1030 J 381 J 
Co-58 20 -0.0009 u -o.003e u 
Co-60 20 -0.0033 u - o .002e u 
Cs-137 20 0.00175 u -6.27E-05 u 
Eu-152 20 0.00528 u - 0 .000~ u 
Eu- 154 20 0,00554 u - 0 .0011 u 
Eu-155 20 0,00542 u -0.000~ u 
Fe-59 20 -0.009A u 0.0104 u 

BOGJW0 BOGJW4 
199-N-76 199-N-80 

09/05/95 09/11/95 
Result a Result a 
0.00 u 3.57 
185 6 .86 
85.3 0 .293 u 
67800 J 42200 J 
6.38 u -4.38 u 
-0.509 u 2.58 u 
3.17 u -3.03 u 
1.39 u 2.57 u 
-3,67 u -1 .50 u 
-2.48 u 0.956 u 
-6.43 u 11. 7 u 

Page_ 1_of_1 _ 

BOGJY2 B0GJV8 B0GJX8 B0GJX4 B0GJV0 B0GJS8 
199-N-75 199-N-75 199-N-54 199-N-54 199-N-54 199-N -21 
Duplicate Duplicate Trip Blank 
09/12/95 09/12/95 09/13/95 09/13/95 09/13/95 09/ 14/95 
Result a Result a Result a Result a Result a Result a 
0.652 u 0.298 u 1.44 u -0.050 u 1.63 u 3.30 
1380 1390 825 1.72 u 813 10.9 
682 678 399 0 .114 u 394 0.787 u 
61800 J 61900 J 6170 J 8 .18 UJ 6550 J 1230 J 
0 .00 u -2.74 u 6.76 u -o.014e u -3.66 u -3.17 u 
1.88 u 7.76 u 2.72 u 2.50 u 3.34 u 0.736 u 
-2.57 u - 0.314 u 1.31 u 3.93 u 2.41 u - 0.399 u 
-3.46 u 6.79 u -2 .70 u 0.694 u 6.82 u - 8.68 u 
11.2 u -1 .59 u 0.00 u 14.9 u -16.7 u 3.49 u 
-4.44 u 1.63 u 4.15 u -4.49 u 4.05 u -3,82 u 
-12.7 u 3.88 u 3.01 u 0.00 u 1.28 u - 3.54 u 



RADIOCHEMISTRY ANALYSIS, WATER MATRIX (pCi/1) 

Project: BECHTEL - HANFORD 
Laboratorv: QES 
Case SDG : W0721 
Samole Number B0GJW6 B0GJX2 BOGHX7 B0GJW2 
Location 199-N-3 199-N-77 
Remarks EB Trip Blank 
Samole Date 09/15/95 09/15/95 09/15/95 09/15/95 
RadIochemlstrv An,uvsls CHUL Result a Result a Result a Result a 
Gross Aloha 4 0.420 u 0.476 u NA 2.14 u 
Gross Beta 8 2.79 1.68 u NA 6.63 
Strontium 5 0.0987 u -0.0013 u 952 0.109 u 
Tritium 500 65.8 UJ 46.2 UJ 20900 J 628 J 
Co-58 20 0.0823 u -4.77 u 0.774 u 0.719 u 
Co-60 20 -3.08 u 4.13 u -2.05 u 3.62 u 
Cs-137 20 2.26 u 2.32 u 5.48 u -0.310 u 
Eu-152 20 0.614 u 4.38 u -9.76 u 1.76 u 
Eu-154 20 0.754 u 7.96 u 3,94 u 4.62 u 
Eu-155 20 -2.31 u 9.88 u 3.53 u 4.02 u 
Fe-59 20 4.13 u 5.85 u -9.43 u 5.02 u 

EB = Equipment Blank NA = Not Analyzed 

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

Page_ 1_ of_1 _ 

B0GJV6 B0GJY0 B0GJW8 B0GJX6 B0GJX0 B0GJV2 
199-N-70 199-N-70 199-N-64 199-N-64 199-N-20 199-N-64 

Duolicate EB Trio Blank EB 
09/18/95 09/18/95 09/20/95 09/20/95 09/20/ 95 09/20/95 
Result a Result a -Result 1l ~esult a Result a Result a 
0.602 u 0.782 u 0.171 u -0.030~ u 0.121 u 5.64 J 
6.08 6.84 -0.054"1 u 1.58 u 1.95 u 10.9 
0.0731 u 0.0696 u 0.107 u -0.042'i u 0.0900 u 0,0795 u 
32200 J 33000 J 105 UJ 67.8 UJ 47.7 UJ 12700 J 
-0.967 u 2.27 u -3.55 u -4.32 u 2.84 u 1.31 u 
-2.02 u 9.39 u -0.285 u 0.495 u 4.17 u 5.48 u 
-2.56 u -3.44 u 2.52 u 2.32 u -5.77 u -2.79 u 
6.37 u 16.4 u -4.30 u 8.65 u -1 .55 u -5,35 u 
2.74 u 10.3 u -7.96 u 1.07 u 9.65 u - 8.31 u 
4.45 u 6.23 u -0.537 u 1.72 u 3.97 u -2.45 u 
1.93 u 1.39 u 2.64 u -9.90 u 13.7 u -4.68 u 

-· ·~-i 
...c 
r,-.,.-: 

'° • -{'"'.._;} 
LJ"l 
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RADIOCHEMISTRY ANALYSIS, WATER MATRIX (pCi/I) 

Project: BECHTEL - HANFORD 
Laboratory: Lockheed 
Case SDG : LK5379 
Sample Number BOGJY4 
Location 199-N-21 
Remarks Split 
Sample Date 09/14/95 
RadIochemlstrv AnalvsIs CHI.JI Result Q Result 
Gross Alpha 4 1.80 u 
Gross Beta 8 7.9 
Tritium 500 1360 
Ac-228(Ra- 228) 20 5 u 
Co-58 20 2.50 u 
Co-60 20 -0.5 u 
Cs-137 20 4.1 u 
Eu-152 20 -4 u 
Eu-154 20 -6.7 u 
Eu-155 20 6 u 
Fe-59 20 -1.3 u 
Pb-212 20 4.7 u 
Pb-214(Ra- 226) 20 - 3.5 u 
Ra-226(Gamma) 20 -110.0 u 
Ru-106 · 20 -20.00 u 
U-235{Gamma) 20 -5.0 u 
Strontium 5 0.67 u 

Q Result Q Result Q Result Q Result 

- ---··--- ---·-···- - --- ----------

Page_1_ of_1_ 

Q Result Q Result a Result a Hesult u 
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LAB NAME: 

LAB SAMPLE ID: 

g6 l-r4"'9 zr>" . 
J o". Jtl6 

SAMPLE RESULTS 

ITAS-RICHLAND SDG: 

50906101 MATRIX: 

(Jeuanterra 
En,-ironmc,11:1 / 

Services 

W0699 

WATER 

CLIENT ID: B0GJT0 DATE RECEIVED: 9/6/95 9:15:00 AM 

COUNTING TOTAL 
ISOTOPE RESULT ERROR(2s) ERROR(2S) MDA 

C0-58 -8.90E-04 V 4.9E-03 4.9E-03 8.68E-03 

CO-60 -3.33E-03U 4.6E-03 4.6E-03 7.44E-03 

CS-137DA 1.75E-03 U 5.3E-03 5.3E-03 9.TTE-03 

EU-152 5.28E-03V 1.2E-02 1.2E-02 2.24E-02 

EU-154 5.54E-03 U 1.3E-02 1.3E-02 2.65E-02 

EU-155 5.42E-03U 1.0E-02 1.0E-02 1.82E-02 

FE-59 -9.42E-03 U 1.2E-02 1.2E-02 1.97E-02 

ALPHA 4.24E+00 2.2E+00 2.2E+O0 2.68E+00 

BETA 4.20E+O0 1.7E+00 1.7E+00 3.06E+00 

STRONTIUM -4.76E-02 U 1.7E-01 1.7E-01 7.54E-01 

TRITIUM 1.03E+03 J 1.8E+02 2.6E+02 2.93E+02 

Number of Results: {TI] 

UOU:1.1~ 

REPORT 
UNIT YIELD 

pCi/L NIA 

pCi/L NIA 

pCi/L NIA 

pCI/L NIA 

pCI/L NIA 

pCi/L NIA 

pCi/L NIA 

pCi/L 100.00% 

pCi/L . 100.00% 

pCi/L 98.00% 

pCi/L 88.10% 

METHOD 
NUMBER 

RD3219 

RD3219 

RD3219 

RD3219 

RD3219 

R03219 

R03219 

R03214 

RD3214 

RD3204 

RD3205 

,l:f-'tJ~'-\A~ 
~ -B0-0~ 



Jl~~'t. '£uanterra 
E1wiro11mc111:il 
Scn,jccs 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0699 

LAB SAMPLE ID: 50906102 MATRIX: WATER 

CLIENT ID: BOGJT2 DATE RECEIVED: 9/6/95 9:15:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR(ls) ERROR (ls) MDA UNIT YIELD NUMBER"" -

CO-58 -3.78E-03V 5.2E-03 5.2E-03 8.57E-03 pCI/L NIA RD3219 

C0-60 -2.75E-03V 3.9E-03 3.9E-03 6.35E-03 pCI/L NIA RD3219 

CS-1370A -6.27E-05 U 5.0E-03 5.0E-03 8.91E-03 pCi/L NIA RD3219 

EU-152 -3.40E-04 U 1.1E-02 1.1E-02 1.92E-02 pCi/L NIA RD3219 

EU-154 -1.06E-03 ll 1.2E-02 1.2E-02 2.39E-02 pCI/L NIA RD3219 

EU-155 -2.72E-04 lJ 1.1E-02 1.1E-02 1.87E-02 pCI/L NIA RD3219 

FE-59 1.04E-02 \.J 9.6E-03 9.7E-03 2.30E-02 pCI/L NIA RD3219 

ALPHA 2.01E+O0 1.4E+OO 1.4E+00 1.87E+O0 pCI/L 100.00% RD3214 

BETA 5.59E+00 1.8E+OO 1.9E+O0 3.09E+O0 pCI/L 100.00% RD3214 

STRONTIUM 1.47E-02 U 1.7E-01 1.7E-01 7.33E-01 pCI/L 97.10% R03204 

TRITIUM 3.81 E+02 J 1.4E+o2 2.1E+02 2.93E+o2 pCi/L 88.10% RD3205 

Number of Results: 
r;- -
t1.1 ; 

l\f Hf1 ~0 



96!3429.256t1 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SOG: 

LAB SAMPLE ID: 50906103 MATRIX: 

{Jpuanterra 

W0699 

WATER 

En vironme11cal 
Services 

CLIENT ID: BOGJW0 DATE RECEIVED: 916195 9:15:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR(2s) MDA UNIT YIELD NUMBER 

CO-58 6.38E+OO V 5.1E+O0 5.1E+O0 1.11E+01 pCi/L NIA RD3219 

C0-60 -5.09E-01 V 6.0E+O0 6.0E+O0 1.07E+01 pCi/L NIA RD3219 

CS-137DA 3.17E+OO U 3.1E+O0 3.1E+O0 6.83E+00 pCi/L NIA RD3219 

EU-152 1.39E+OO l) 1.1E+01 1.1E+01 1.92E+01 pCi/L NIA RD3219 

EU-154 -3.67E+OO lJ 1.5E+01 1.5E+01 2.77E+01 pCi/L NIA RD3219 

EU-155 -2.48E+OO \) 9.4E+00 9.4E+00 1.58E+01 pCi/L NIA RD3219 

FE-59 -6.43E+OO V 1.4E+01 1.4E+01 2.42E+01 pCi/L NIA RD3219 

ALPHA 0.00E+OO U 2.8E-01 2.8E-01 7.92E-01 pCi/L 100.00% RD3214 

BETA 1.85E+02 6.6E+00 1.5E+01 2.81E+00 pCi/L 100.00% RD3214 

STRONTIUM 8.53Ei-01 2.0E+00 2.2E+01 7.35E-01 pCi/L 96.90% RD3204 

TRITIUM 6.78Ei-04 J 1.1E+03 5.1E+03 2.93E+02 pCi/L 88.10% RD3205 

Number of Results: [1 1 

U00:1.2 1. 



(!puanterra 
E1wiro11mCJ 1tal 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SOG: W0699 

LAB SAMPLE ID: 50915401 MATRIX: WATER 

CLIENT ID: BOGJW4 DATE RECEIVED: 9/12/95 10:15:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2S) MDA UNIT YIELD NUMBER 

C0-58 -4.38E+O0U 5.6E+o0 5.6E+O0 8.89E+O0 pCi/L NIA RD3219 

C0-60 2.58E+OO U 4.0E+OO 4.0E+O0 9.09E+OO pCi/L NIA RD3219 

CS-137OA -3.03E+O0\J 4.3E+OO 4.3E+00 6.69E+O0 pCi/L NIA RD3219 

EU-152 2.57E+00 tJ 1.2E+01 1.2E+01 2.05E+01 pCI/L NIA RO3219 

EU-154 -1.S0E+OO V 1.5E+01 1.5E+01 2.78E+01 pCi/L NIA RD3219 

EU-155 9.56E-01 U 1.1E+01 1.1E+01 1.82E+01 pCi/L NIA RD3219 

FE-59 1.17E+01 V 1.3E+01 1.3E+01 2.64E+01 pCi/L NIA RO3219 

ALPHA 3.57E+00 1.2E+00 1.3E+00 9.76E-01 pCi/L 100.00% RD3214 

BETA 6.86E+OO 1.8E+00 1.8E+O0 2.81E+OO pCi/L 100.00% RO3214 

STRONTIUM 2.93E-01 U 2.1E-01 2.3E-01 7.64E-01 pCi/L 100.00% RO3204 

TRITIUM 4.22E+04J 8.6E+02 3.2E+03 2.93E+02 pCi/L 88.10% RD3205 

Number of Results: 11 

. -cooe9P 



I 

L 

Quanterra 
Environmcmal 
Scn,iccs 

SAMPLE RESULTS 

U\B NAME: IT AS-RICHLAND SDG: W0699 

U\B SAMPLE ID: 50917301 MATRIX: WATER 

CLIENT ID: BOGJY2 DATE RECEIVED: 9113/95 11 :00:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR(ls) ERROR (2s) MDA UNIT YIELD NUMBER 

CO-58 0.OOE+O0V 4.2E+OO 4.2E+OO 8.00E+00 pCI/L NIA RO3219 

CO-60 1.88E+00U 5.9E+oo 5.9E+OO 1.19E+01 pCI/L NIA RO3219 

CS-1370A -2.57E+O0U 4.SE+OO 4.SE+O0 7.38E+00 pCI/L NIA RO3219 

EU-152 -3.46E+00 U 1.2E+01 1.2E+01 2.09E+01 pCI/L NIA RO3219 

EU-154 1.12E+01 v 8.5E+O0 8.6E+OO 2.41E+01 pCi/l. NIA RO3219 

EU-155 -4.44E+00V 1.3E+01 1.3E+01 2.11E+01 pCI/L NIA RO3219 

FE-59 -1.27E+01 \} 1.1E+01 1.1E+01 1.58E+01 pCI/L NIA RO3219 

ALPHA 6.52E-01 U 5.0E-01 5.1E-01 7.12E-01 pCI/L 100.00% RD3214 

BETA 1.38E+03 1.8E+01 9.9E+01 2.93E+00 pCI/L 100.00% RO3214 

STRONTIUM 6.82E+02 5.6E+OO 1.8E+02 7.81E-01 pCI/L 97.80% RO3204 

TRITIUM 6.18E+04 J 1.0E+03 4.7E+03 2.93E+02 pCI/L 88.10% RO3205 

Number of Results: b1.: 

O(H)1.23 
coo~ 



JI~!'\ ~uanterra 
Environmcnral 
Scn,iccs 

SAMPLE RESULTS 

LAB NAME: ITAS-RICHLAND SOG: W0699 

LAB SAMPLE ID: 50917302 MATRIX: WATER 

CLIENT ID: BOGJV8 DATE RECEIVED: 9113195 11 :00:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

CO-58 -2.74E+ooU 5.5E+o0 5.SE+o0 9.48E+O0 pCi/L NIA RD3219 

CO-60 7.76E+000 5.4E+O0 5.4E+O0 1.29E+01 pCi/L NIA RO3219 

CS-137DA -3.14E-01 U 4.7E+00 4.7E+o0 8.50E+00 pCVL NIA RD3219 

EU-152 6.79E+ooV 9.6E+00 9.6E+o0 1.89E+01 pCi/L NIA RD3219 

EU-154 -1 .59E+oo U 1.1E+01 1.1E+01 2.25E+01 pCi/L NIA RD321 9 

EU-155 1.63E+oo U 1.0E+01 1.0E+01 1.76E+01 pCI/L NIA RO3219 

FE-59 3.88E+oo U 1.1E+01 1.1E+01 2.23E+01 pCI/L NIA RD3219 

ALPHA 2.98E-01 u 4.4E-01 4.4E-01 8.96E-01 pCi/L 100.00% RD321 4 

BETA 1.39E+03 1.8E+01 1.0E+02 2.85E+O0 pCi/L 100.00% RO321 4 

STRONTIUM 6.78E+02 5.7E+O0 1.8E+02 7.S0E-01 pCI/L 97.10% RD3204 

TRITIUM 6.19E+04J 1.0E+03 4.7E+o3 2.93E+02 pCI/L 88.10% RD3205 

Number of Results: 111 _ ! 

000124 



(/!;uanterra 
Environmcnral 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0699 

LAB SAMPLE ID: 50920701 MATRIX: WATER 

CLIENT ID: B0GJX8 DATE RECEIVED: 9/14/9510:00:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR(2S) MDA UNIT YIELD NUMBER 

C0-58 6.76E+OOU 3.9E+o0 3.9E+O0 9.22E+0O pCi/L NIA R03219 

C0-60 2.72E+o0U 4.7E+o0 4.8E+o0 1.02E+o1 pCI/L NIA RD3219 

CS-137OA 1.31E+o0U 3.9E+o0 3.9E+00 7.66E+o0 pCI/L NIA RD3219 

EU-152 -2.70E+00U 1.0E+01 1.0E+01 1.75E+01 pCi/l NIA RD3219 

EU-154 0.00E+o0 U 1.1E+01 1.1E+01 2.19E+01 pCi/L NIA R03219 

EU-155 4.1 SE+00 U 8.0E+00 8.0E+O0 1.43E+01 pCi/l NIA R03219 

FE-59 3.01E+o0 V 8.3E+00 8.3E+00 1.71E+01 pCi/L NIA RD3219 

ALPHA 1.44E+oOU 1.4E+O0 1.4E+O0 2.23E+00 pCi/L 100.00% R03214 

BETA 8.25E+o2 • 1.4E+o1 5.9E+01 3.17E+00 pCi/L 100.00% RD3214 

STRONT!UM 3.99E+02 5.0E+00 9.4E+01 1.04E+00 pCi/L 68.90% RD3204 

TRITIUM 6.17E+03 J 3.5E+02 6.2E+02 2.93E+02 pCi/l 88.10% R03205 

Number of Results: [IT'J 

uou1.2s 



9613429.2573 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SOG: 

LAB SAMPLE ID: 50920702 MATRIX: 

(euanterra 
Environmental 
Services 

W0699 

WATER 

CLIENT ID: BOGJX4 DATE RECEIVED: 9I14/9510:00:00 AM 

COUNTING TOTAL 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA 

C0-58 -7.48E-02 U 6.0E+00 6.0E+O0 1.09E+01 

C0-60 2.S0E+00U 4.1E+00 4.1E+O0 9.28E+O0 

CS-137DA 3.93E+00V 4.1E+00 4.1E+O0 8.18E+o0 

EU-152 6.94E-01 U 1.2E+01 1.2E+01 2.12E+o1 

EU-154 1.49E+01 V 1.3E+01 1.3E+01 3.17E+01 

EU-155 -4.49E+00 V 8.3E+O0 8.3E+O0 1.39E+01 

FE-59 0.00E+00V 8.4E+00 8.4E+00 1.68E+01 

ALPHA -5.01E-02 U 1.6E-01 1.6E-01 5.39E-01 

BETA 1.72E+00 V 1.3E+00 1.4E+00 2.69E+O0 

STRONTIUM 1.14E-01 U 1.9E-01 2.0E-01 7.68E-01 

TRITIUM a.1ae+oo v.Ji.2e+o2 1.9E+02 2.93E+02 

Number of Results: [ill 

0001.26 

REPORT 
UNIT YIELD 

pCi/L NIA 

pCl/l. NIA 

pCl/l. NIA 

pCl/l. NIA 

pCl/l. NIA 

pCl/l. NIA 

pCl/l. NIA 

pCl/l. 100.00% 

pCl/l. 100.00% 

pCl/l. 90.40% 

pCl/l. 88.10% 

METHOD 
NUMBER 

RD3219 

RD3219 

RO3219 

RD3219 

RO3219 

RO3219 

RD3219 

RO3214 

RD3214 

RO3204 

RO3205 

~C. 

1,L{/1 hs 

' 



9613~29.257~ 

SAMPLE RESULTS 

LAB NAME: fT~ICHLAND SDG: 

LAB SAMPLE ID: 50920703 MATRIX: 

(Jpuanterra 

W0699 

WATER 

Environ m ental 
Services 

CLIENT 10: BOGJVO DATE RECEIVED: 9/14/9510:00:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2S) MDA UNIT YIELD NUMBER 

C0-58 -3.66E+OOV 5.9E+O0 6.0E+OO 9.61E+00 pCI/L NIA RD3219 

C0-60 3.34E+OOU 4.1E+O0 4.1E+O0 9.33E+00 pCI/L NIA RD3219 

CS-137DA 2.41E+OOV 4.8E+O0 4.8E+00 9.11E+00 pCI/L NIA RO3219 

EU-152 6.82E+OO U 1.1E+o1 1.1E+01 2.16E+01 pCI/L NIA RO3219 

EU-154 -1.67E+01 U 1.7E+01 1.7E+01 2.72E+01 pCI/L NIA RO3219 

EU-155 4.0SE+O0 U 9.2E+O0 9.2E+O0 1.65E+01 pCI/L NIA RO3219 

FE-59 1.28E+O0 U 1.1E+01 1.1E+01 2.05E+01 pCI/L NIA RO3219 

ALPHA 1.63E+OO U 1.6E+O0 1.6E+O0 2.65E+00 pCI/L 100.00% RO3214 

BETA 8.13E+02 1.4E+o1 5.9E+01 2.95E+00 pCI/L 100.00% RO3214 

STRONTIUM 3.94E+02 4.7E+O0 9.6E+01 8.57E-01 pCI/L 80.00% RO3204 

TRITIUM 6.55E+03 ! 3.6E+02 6.5E+02 2.93E+02 pCI/L 88.10% RD3205 

Number of Results: !ill 

UOU1.~ '7 ~ 001~ 



(Jpuanterra 
Emironmcnt:1/ 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SOG: W0699 

LAB SAMPLE ID: 50924001 MATRIX: WATER 

CUENTID: BOGJS8 DATE RECEIVED: 9/15/95 1 0:00:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (ls) ERROR(ls) MDA UNIT YIELD NUMBER 

C0-58 -3.17E+o0\J 5.1E+00 5.1E+O0 8.51E+O0 pCi/L NIA RD3219 

CO-60 7.36E-01 U 4.8E+00 4.8E+00 9.61E+O0 pCi/L NIA RD3219 

CS-137DA -3.99E-01 U 5.4E+00 5.4E+O0 8.89E+00 pCi/L NIA RD3219 

EU-152 -8.68E+00 lJ 1.3E+01 1.3E+01 1.92E+01 pCi/L NIA RD3219 

EU-154 3.49E+o0 V 1.3E+01 1.3E+01 2.71E+01 pCi/L NIA RD3219 

EU-155 -3.82E+00 U 1.1 E+01 1.1E+01 1.69E+01 pCi/L NIA RD3219 

FE-59 -3.54E+00 l) 1.2E+01 1.2E+01 2.08E+01 pCi/L NIA RD3219 

ALPHA 3.30E+00 2.2E+O0 2.2E+00 2.96E+00 pCi/L 100.00% RD3214 

BETA 1.09E+01 2.1E+00 2.3E+O0 2.99E+00 pCi/L 100.00% RD3214 

STRONTIUM 7.87E-01 U 3.1E-01 3.6E-01 9.SSE-01 pCi/L 71 .20% RD3204 

TRITIUM 1.23E+03 ,T 1.9E+02 2.7E+02 2.93E+02 pCi/L 88.10% RD3205 

Number of Results: [ill 

0001.28 



(!puanterra 
Enviro11me11cal 

Services 

SAMPLE RESULTS 

LAB NAME: ITAS-RICHLAND 

LAB SAMPLE ID: 50925901 

CLIENT ID: BOGJW6 

COUNTING 
ISOTOPE RESULT ERROR (2s) 

CO-58. 8.23E-020 5.6E+00 

CO-60. -3.08E+00 U 4.4E+00 

CS-137DA. 2.26E+00O 3.4E+O0 . 

EU-152. 6.14E-010 1.0E+01 

EU-154. 7.54E-01O 1.4E+o1 

EU-155. -2.31E+ooU 7.7E+o0 

FE-59. 4.13E+ootJ 1.1E+01 

ALPHA 4.20E-01V 3.4E-01 

BETA 2.79E+00 1.4E+O0 

STRONTIUM 9.87E-02 V 1.7E-01 

TRITIUM e.sse+o1u1 1.3E+o2 

Number of Results: 11.1 .J 

SOG: W0721 

MATRIX: WATER 

DATE RECEIVED: 9118195 11 :20:00 AM 

TOTAL 
ERROR (2s) MOA 

5.6E+00 1.04E+01 

4.4E+00 7.12E+00 

3.4E+00 7.21E+00 

1.0E+01 1.84E+01 

1.4E+01 2.69E+01 

7.7E+00 1.26E+01 

1.1E+01 2.40E+01 

3.SE-01 5.11E-01 

1.SE+00 2.72E+00 

1.7E-01 8.16E-01 

2.0E+02 2.99E+02 

0001 29 

REPORT 
UNIT 

pCi/L 

pCi/L 

pCa/L 

pCi/L 

pCi/L 

pCi/l. 

pCi/L 

pCi/l. 

pCi/L 

pCi/L 

pCi/l. 

METHOD 
YIELD NUMBER" 

NIA RD3219 

NIA RD3219 

NIA RD3219 

NIA RD3219 

NIA RD3219 

NIA RD3219 

NIA RD3219 

100.00% RD3214 

100.00% RD3214 

94.20% RD3204 

88.10% RD3205 

ilt~r/c,S 
cooooo,./!K 

l 



9613429.,577 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: 

LAB SAMPLE ID: 50925902 MATRIX: 

L~!). ~uanterra 

W0721 

WATER 

Em-ironmencal 
Services 

CLIENT ID: BOGJX2 DATE RECEIVED: 9/18/95 11 :20:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

C0-58. -4.77E+ooV 6.2E+OO 6.2E+OO 1.02E+01 pCI/L NIA RD3219 

C0-60. 4.13E+ooo 5.4E+OO 5.4E+OO 1.18E+01 pCi/1. NIA RD3219 

CS-137DA. 2.32E+OOU 3.6E+OO 3.6E+OO 7.61E+OO pCi/l NIA RD3219 

EU-152. 4.38E+OOU 1.3E+01 1.3E+01 2.29E+01 pCi/l NIA R03219 

EU-154. 7.96E+oou 7.1E+OO 7.2E+OO 2.09E+01 pCI/L NIA RD3219 

EU-155. 9.88E+OOV 6.7E+OO 6.8E+OO 1.34E+01 pCi/1. NIA RD3219 

FE-59. s.ese+oov 1.2E+01 1.2E+01 2.56E+01 pCI/L NIA RD3219 

ALPHA 4.76E-01U 3.6E-01 3.7E-01 5.17E-01 pCi/l 100.00% RD3214 

BETA 1.68E+OO V 1.3E+OO 1.3E+OO 2.69E+OO pCI/L 100.00% RD3214 

STRONTIUM -1.25E-03U 1.9E-01 1.9E-01 9.51E-01 pCi/l 80.30% RD3204 

TRITIUM 4.62E+01 u.f 1.3E+02 2.0E+02 2.99E+02 pCi/L 88.10% RD3205 

Number of Results: '117 

000130 



9613429.2578 
IJ:\ ~uanterra 

E11viron111c,ua/ 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SOG: W0721 

LAB SAMPLE ID: 50925903 MATRIX: WATER 

CLIENT ID: 80GHX7 DA TE RECEIVED: 9/18/9511:20:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR(2s) ERROR(2s) MCA UNIT YIELD NUMBER-

C0-58. 7.74E-01U 4.7E+O0 4.7E+O0 9.08E+O0 pCi/L NIA RO3219 

CO-60. -2.05E+OOU 6.6E+00 6.6E+O0 1.15E+01 pCi/L NIA RO3219 

CS-137DA. 5.48E+00O 4.2E+00 4.2E+00 9.18E+00 pCi/L NIA RO3219 

EU-152. -9.76E+ooU 1.2E+01 1.2E+01 1.78E+01 pCI/L NIA RO3219 

EU-154. 3.94E+OOV 9.7E+00 9.7E+00 2.22E+01 pCi/L NIA RO3219 

EU-155. 3.53E+00lJ 9.6E+00 9.6E+00 1.69E+01 pCi/L NIA RO3219 

FE-59. -9.43E+OOU 1.5E+01 1.6E+01 2.63E+01 pCi/L NIA RO3219 

STRONTIUM 9.52E+02 6.8E+O0 2.7E+02 9.06E-01 pCi/L 77.70% RO3204 

TRITIUM 2.09E+04 J 6.1E+02 1.7E+03 2.99E+02 pCi/L 88.10% RO3205 

Number of Results: !~ ... 

COO~OOo/~ 

000131 



, ~---
~!f ~uanterra 

Environmcnral 
Services 

SAMPLE RESULTS 

LAB NAME: ITAS-RICHLAND SDG: W0721 

LAB SAMPLE ID: 50925904 MATRIX: WATER 

CLIENT ID: BOGJW2 DATE RECEIVED: 9/18/95 11 :20:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) M0A UNIT YIELD NUMBER-

C0-58. 7.19E-01 U 6.0E+00 6.0E+00 1.14E+01 pCI/L N/A RD3219 

CO-60. 3.62E+ool) 3.0E+00 3.0E+00 8;51E+00 pCi/L NIA RD3219 

CS-137OA. -3.1 0E-01 U 3.7E+00 3.7E+00 6.81E+00 pCI/L NIA RD3219 

EU-152. 1. 76E+00 U 9.1E+00 9.1E+00 1.62E+01 pCi/L NIA RO3219 

EU-154. 4.62E+O0U 8.7E+O0 8.7E+00 2.14E+01 pCi/L NIA RD3219 

EU-155. 4.02E+00U 1.1E+01 1.1E+01 2.00E+01 pCi/L NIA RD3219 

FE-59. 5.02E+00 U 1.4E+01 1.4E+01 2.78E+01 pCI/L NIA RD3219 

ALPHA 2.14E+oou 2.0E+0O 2.0E+00 3.29E+00 pCI/L 100.00% RD3214 

BETA 6.63E+00 1.9E+O0 1.9E+00 3.07E+O0 pCI/L 100.00% RO3214 

STRONTIUM 1.09E-01 U 1.7E-01 1.7E-01 7.97E-01 pCI/L 97.10% RD3204 

TRITIUM 6.28E+02J 1.6E+02 2.4E+02 2.99E+02 pCi/L 88.10% RD3205 

Number of Results: '.1~ 

000:1.32 



9613429.2580 
(!puanterra 

Environme11ral 
Services 

SAMPLE RESULTS 

LAB NAME: ff AS-RICHLAND SDG: W0721 

LAB SAMPLE ID: 50926701 MATRIX: WATER 
CLIENT ID: B0GJV6 DATE RECEIVED: 9/19/95 11 :40:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR(2s) MDA UNIT YIELD NUMBER 

C0-58. -9.67E-01U 5.1E+00 5.2E+00 9.35E+00 pCi/L NIA RD3219 

C0-60. -2.02E+oo\J 6.8E+O0 6.8E+OO 1.17E+01 pCi/L NIA RD3219 

CS-137DA. -2.56E+00V 4.8E+00 4.8E+00 8.0SE+00 pCI/L N/A RD3219 

EU-152. 6.37E+00\J 1.1E+01 1.1E+01 2.03E+01 pCI/L NIA RO3219 

EU-154. 2.74E+OOV 1.1E+01 1.1E+01 2.22E+01 pCi/L NIA RD3219 

EU-155. 4.45E+o0 L) 1.1E+o1 1.1E+01 1.93E+01 pCI/L N/A RD3219 

FE-59. 1.93E+00 lJ 1.3E+01 1.3E+01 2.46E+01 pCi/L N/A RO3219 

ALPHA 6.02E-01U 5.4E-01 5.SE-01 8.S0E-01 pCi/L 100.00% RD3214 

BETA 6.08E+o0 1.7E+o0 1.8E+o0 2.85E+00 pCI/L 100.00% RO3214 

STRONTIUM 7.31E-02V 1.6E-01 1.6E-01 7.82E-01 pCi/L 99.60% RO3204 

TRITIUM 3.22E+04J 7.5E+02 2.5E+03 2.99E+02 pCi/L 88.10% RD3205 

Number of Results: 
I .. . 
,11 . 

0001:13 



9613429.2581 
I!!\. ~uanterra 

Em -ironmcncal 
Sen-ices 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0721 

LAB SAMPLE ID: 50926702 MATRIX: WATER 

CLIENT ID: BOGJYO DATE RECEIVED: 9/19/95 11 :40:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MOA UNIT YIELD NUMBER" 

C0-58. 2.27E+()()(.:> 4.9E+OO 4.9E+OO 1.01E+01 pCi/L NIA RD3219 

C0-60. 9.39E+OOU 4.7E+OO 4.8E+OO 1.25E+01 pCi/L NIA RD3219 

CS-1370A. -3.44E+OO\J 5.2E+OO 5.2E+OO 8.45E+OO pCi/L NIA RD3219 

EU-152. 1.64E+010 1.0E+01 1.0E+01 2.05E+01 pCi/l. NIA RD3219 

EU-154. 1.03E+01V 1.2E+01 1.2E+01 2.74E+01 pCi/l. NIA RD3219 

EU-155. 6.23E+OOlJ 8.1E+OO 8.1E+OO 1.48E+01 pCi/L NIA RD3219 

FE-59. 1.39E+oo\J 1.1E+01 1.1E+01 2.17E+01 pCi/l. NIA RD3219 

ALPHA 7.82E-01 \) 6.6E-01 6.7E-01 1.09E+OO pCi/L 100.00% RD3214 

BETA 6.84E+OO 1.8E+00 1.9E+OO 2.88E+00 pCi/L 100.00% RD3214 

STRONTIUM 6.96E-02U 1.7E-01 1.7E-01 8.27E-01 pCi/L 93.20% RD3204 

TRITIUM 3.30E+04J 7.6E+02 2.6E+03 2.99E+02 pCi/L 88.10% RD3205 

Number of Results: l.1 _1_ ; 

~c 
£(/?-t('<S 

C00001~ 
0001.34. 



r--- - - --- - - - - -
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£nviro11me111a/ 
Services 

SAMPLE RESULTS 

LAB NAME: ITAS-RICH~D SDG: W0721 

LAB SAMPLE ID: 50931901 MATRIX: WATER 

CLIENT ID: BOGJW8 DATE RECEIVED: 9/21/95 9:35:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

C0-58. -3 .55E+O0 0 5.2E+00 5.3E+00 8.64E+00 pCi/L NIA RD3219 

Co-60. -2.85E-01O 4.0E+00 4.0E+00 8.16E+00 pCi/L NIA RO3219 

CS-137DA. 2.52E+OOU 5.2E+00 5.2E+00 9.76E+00 pCi/L NIA RO3219 

EU-152. -4.30E+00 V 1.3E+01 1.3E+01 2.10E+01 pCi/L NIA RO3219 

EU-154. -7.96E+00IJ 1.5E+01 1.5E+01 2.62E+01 pCi/L NIA RO3219 

EU-155. -5.37E-01\) 1.2E+01 1.2E+01 1.89E+01 pCi/L NIA RD3219 

FE-59. 2.64E+OOV 1.4E+01 1.4E+01 2.57E+01 pCi/L NIA RD3219 

ALPHA 1.71E-01U 2.6E-01 2.6E-01 5.13E-01 pCi/L 100.00% RD3214 

BETA -5.47E-02 U 1.2E+OO 1.2E+00 2.72E+00 pCi/L 100.00% RO3214 

STRONTIUM 1.01e-01 V 2.0E-01 2.0E-01 9.28E-01 pCi/L 86.80% RO3204 

TRITIUM 1.05E+02 U J 1.3E+02 2.0E+02 2.99E+02 pCi/L 88.10% RO3205 

Number of Results: 
1 • - •• ' 
,1 ~. ; 

000:1.35 



9613~29.2583 
(fpuanterra 

Em-iron m ental 
Services 

SAMPLE RESULTS 

LAB NAME: ITAS-RICHLANO SOG: W0721 

LAB SAMPLE ID: 50931902 MATRIX: WATER 

CLIENT ID: BOGJX6 DATE RECEIVED: 9/21/95 9:35:00 AM 

COUNTING TOTAL REPORT METHOD. 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MCA UNIT YIELD NUMBER 

C0-58. -4.32E+oou 5.0E+OO 5.0E+OO 8.22E+OO pCi/L NIA R03219 

C0-60. 4.95E-01V 2.7E+OO 2.7E+OO 6.69E+OO pCi/L NIA RD3219 

CS-1370A. 2.32E+OOU 4.4E+00 4.4E+00 8.67E+OO pCI/L NIA RD3219 

EU-152. 8.65E+000 9.3E+OO 9.4E+OO 1.89E+01 pCi/L NIA R03219 

EU-154. 1.01E+ooV 9.8E+OO 9.8E+OO 2.11E+01 pCi/L NIA RD321 9 

EU-155. 1.12e+ooV 1.1E+01 1.1E+01 1.83E+01 pCI/L NIA RD3219 

FE-59. -9.90E+OOV 1.3E+01 1.3E+01 2.06E+01 pCi/L NIA R03219 

ALPHA -3.02E-02 V 2.2E-01 2.2E-01 6.38E-01 pCi/L 100.00% RD3214 

BETA 1.sse+oolJ 1.3E+OO 1.4E+OO 2.73E+OO pCi/L 100.00% R03214 

STRONTIUM -4.27E-020 1.7E-01 1.7E-01 9.02E-01 pCi/L 81 .80% RD3204 

TRITIUM 6.78E+01 tJ.:f 1.3E+02 2.0E+02 2.99E+02 pCl/1. 88.10% RD3205 

Number of Results: [1 1 j 

~:;,s 
0001_36 

-coooo1~ 



(jpuanterra 
Environmcllral 

Services 

SAMPLE RESULTS 

LAB NAME: ITAS-RICHLAND SOG: W0721 

LAB SAMPLE ID: 50931903 MATRIX: WATER 

CLIENT ID: B0GJX0 DATE RECEIVED: 9/21/95 9:35:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

CO-58. 2.84E+OOV 4.3E+00 4.3E+O0 9.19E+00 pCi/L NIA RD3219 

CO-60. 4.17E+ooV 3.2E+00 3.2E+O0 8.94E+00 pCi/L NIA RD3219 

CS-137OA. -s.ne+oo\J 5.6E+00 5.6E+O0 7.91E+00 pCi/L NIA RD3219 

EU-152. -1.55E+00U 1.2E+01 1.2E+01 2.16E+01 pCI/L NIA RD3219 

EU-154. 9.65E+00V 7.9E+O0 7.9E+O0 2.27E+01 pCi/L NIA R03219 

EU-155. 3.97E+00V 7.3E+00 7.3E+O0 1.36E+01 pCi/L NIA RD3219 

FE-59. 1.37E+010 8.7E+00 8.8E+O0 2.39E+01 pCi/L NIA RD3219 

ALPHA 1.21E-01V 2.4E-01 2.4E-01 5.13E-01 pCi/L 100.00% RD3214 

BETA 1.95E+00\) 1.4E+00 1.4E+OO 2.69E+00 pCi/L 100.00% R03214 

STRONTIUM 9.00E-02 0 1.9E-01 1.9E-01 9.15E-01 pCi/L 86.10% RD3204 

TRITIUM 4.11e+o1 vl 1.3E+o2 2.0E+02 2.99E+02 pCi/L 88.10% RD3205 

Number of Results: Ri.~ 

~~<2.. 

t<./1.~_/ ,s 

-COOOOl~ 
UOO j _37 



9613429~2585 I~~• ~uanterra 
Environmental 
Scn•iccs 

SAMPLE RESULTS 

LAB NAME: lTAS-RICHLAND SOG: W0721 

LAB SAMPLE ID: 50931904 MATRIX: WATER 

CLIENT ID: B0GJV2 DA TE RECEIVED: 9/21/95 9:35:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

C0-58. 1.31E+O0V 6.1E+O0 6.1E+O0 1.13E+01 pCi/L NIA RO3219 

C0-60. 5.48E+ooU 5.SE+00 5.5E+00 1.22E+01 pCi/L NIA RO3219 

CS-137DA. -2.79E+oolJ 5.6E+00 5.6E+00 8.59E+00 pCi/L NIA RO3219 

EU-152. -5.35E+O0V 1.3E+01 1.3E+01 2.04E+01 pCi/L NIA RO3219 

EU-154. -8.31E+OOV 1.7E+01 1.7E+01 2.92E+01 pCI/L N/A RO3219 

EU-155. -2.45E+OO\) 1.1E+01 1.1E+01 1.75E+01 pCi/L NIA RO3219 

FE-59. -4.68E+00U 1.6E+01 1.6E+01 2.76E+01 pCi/L NIA RO3219 

ALPHA 5.64E+OOJ 2.4E+00 2.4E+00 2.34E+00 pCi/L 100.00% RO3214 

BETA 1.09E+01 2.1E+O0 2.3E+00 3.06E+00 pCi/L 100.00% RD321 4 

STRONTIUM 7.95E-02U 2.0E-01 2.0E-01 9.76E-01 pCi/L 78.40% RD3204 

TRITIUM 1.27E+04 .J 4.8E+02 1.1E+03 2.99E+02 pCi/L 88.10% RO3205 

Number of Results: (11. ! 



96134,!9. Z586 

LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, UA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sa~le ID: BOGJY4 

Date Collected: 14•SEP•9S 

Matrix: Uater 

Ac·228'(Ra·228) 16-ocT-95 
Co-58 16-0CT-95 
Co-60 16-0CT-95 
Cs-137 16-0CT-95 
Eu-152 16-0CT·9S 
Eu•154 16-0CT-95 
Eu-155 16·0CT-9S 
Fe-59 16-<>CT-95 
Pb-212 16·0CT·9S 
Pb·214(Ra·226) 16-0CT-95 
Ra·226(GAMMA) 16·0CT·9S 
Ru-106 16-0CT-95 
U·235CGAMMA) 16·0CT·9S 
Gross Alpha 11-0CT-95 
Gross Beta 11-0CT-95 
Total radio·strontiun 20·SEP·95 

GAMMA SPEC LAL-0063 27809 
GAMMA SPEC LAL-0063-27809 
GAMMA SPEC LAL-0063-27809 
GAMMA SPEC LAL-0063-27809 
GAMMA SPEC LAL-0063-27809 
GAMMA SPEC LAL-0063-27809 
GAMMA SPEC LAL·0063-27B09 
GAMMA SPEC LAL-0063-27809 
GAMMA SPEC LAL-0063-27809 
GAMMA SPEC LAL-0063-27809 
GAMMA SPEC LAL·0063-27B09 
GAMMA SPEC LAL·0063-27B09 
GAMMA SPEC LAL·0063-27B09 
GR ALP/BETA LAL-0060_27812 
GR ALP/BETA LAL-0060_27812 
SR-90 LAL-0196_27451 

5. 
2.5 
·0.5 
4.1 
-4.0 
-6.7 
6. 
-1.3 
4.7 
-3.5 
·110 
·20. 
-5. 
1.8 
7.9 

LAL Saq,le ID: L5379·12 

Date Received: 16-SEP-95 

Login Nl.llber: L5379 

22. 40. 
5.7 9.6 
1.5 12. 
7.3 9.4 
8.1 36. 
4.2 34. 
13. 18. 
9.0 27. 
9.4 13. 
8.4 17. 
100 160 
39. 74. 
26. 41. 
3.2 5.8 
3.4 5.1 

0.67 U 0.61 1.0 

pCi/L 
pCl/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 
C • pCi/L 

pCi/L 
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9613429.2587 

LOCKHEED ANALYTICAL SERVICES 

RAO DATA REPORT (ra01) 

Bechtel Hanford, Inc.• Richland, UA 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client S~le ID: BOGJY4 

Date Collected: 14-SEP-95 

Matrix: ~ater 

0Z·OCT-95 TRITILl4(H3) LAL-0066_27851 1360 

LAL Sallllle 10: L5379·20 

Date Received: 16-SEP-95 

Login Nutber: L5379 

360 320 

UOUi~O 

pCf/L 




