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CERTIFICATE OF ANALYSIS
Be anford Incorporated
P.C 1970
Richland, Washington 99352
March 7, 1995
Attention: Joan Kessner
Project number : 550.56
Date eceived by Lab : January 30, 1995
Number of Samples : One (1)
Sample T e : Soil
SDG Number : w0430
Data Deliverable : Standalone

I. Introduction

On January 30, 1995, one (1) soil sample was received by Quanterra, Richland and transferred to
Quanterra, St. Louis for chemical analyses. Upon receipt, the sample was given the following
laboratory ID number to correspond with the specific client ID:

St Louis ID WHC ID Richland ID [atrix Date of Receipt
7444-008 BODMT4 50151712 Soil 01/30/95

II. Analytical Resuits/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the approprizte detection limits.

Analyses requested: Volatiles by EPA method 824 NA'’s by EPA method 8270. Pest/PCB
by EPA method 8080. ICP by EPA method 6010. Arsenic by EPA
method 7060. Lead by EPA method 7421. Selenium by EPA method
7740. Thallium by EPA method 7841. Chloride, Fluoride, Nitrate,
Nitrite, Phosphate and Sulfate by EPA method 300.0. Nitrate/Nitrite by
EPA method 353.1. TOX by EPA method 9020. Sulfide by EPA method
9030.
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] atrix Spike Duplicate for thallium was outside of suggested limits of 75-125 percent on
sample 7444-001.

Nitrate, nitrite, and phosphate hc 1 times expired upon receipt.

Relative Percent Difference for fluoride. chloride, phosphate, and nitrite could not be
calculated due to values being below the detection limits on sample 7444-001.

Relative Percent Difference for sulfide could not be calculated due to values being below the
detection limit on sample 7444-001.

Relative Percent Difference for TOX could not be calculated due to values being belc  the
detection limit on sample 7444-001.

I certify that this data package is in compliance with the SOW, both te 1cally and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Wade H. Price

Project Manager
e:\\squmioQ1\price$\abbydave\hanfordthanw(430.nar
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~-~~s Betr “-- method ITAS-RD-3222
LCS, batch blank, sample and sample duplicate (BOL [R6, SL . W0403) results are
within contractual requirements.

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

as rified by the following signature.

Reviewed and approved:

W%@-@S

Suzanne Gaines
1 ject Manager

000G























































































SAMPLE STATUS REPORT FOR N 4327. RAD SCI N BODMT4 TI! : 1/30/95 7345
DISPATCHED: 1/10/95 10:29 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 1/28/95 22:40

OUT OF GOC (¢ RGE

EXT. DETER. RESULTS OR L....JS RANGE? ANS? CODE
REER RRRRKARRR R AR AR AR AN R AR R AN RN R R R AR R AR AR RRANRRRR ' *4 1 ewy
4271 TOT=ACT < 5.00000E 01 pCi/G N Y XR5442

END OF REPORT
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DON’T SAY IT - - WRITE IT!

Date:
From: P. . Reich H4-14, (509) 372-2785
Subject: Correction of Validation Date Received Stamp

+ Date Stamped on this Validation Report is the date the final correction
documents were received in the completion of the Validation Review Process.
The original front page(s) are maintained as a documented record of the date
the Validation Report was originally received from the Validators.
Thank You,

Pat Reich
Data Management













. recision

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Samples whose precision results fell outside the
quality control limits were qualified as estimates and flagged "J".

All duplicate analyses results were acceptable.

Sample Result Verification and Detection Limits

Sample results and reported detection limits were recalculated to ensure that the
reported results were accurate. Raw data were examined for anomalies,
transcription errors, and reduction errors. The reviewer verified that the results
and detection limits fell within the linear range of the instrument.

All sample results and reported detection limits were acceptable.

Completeness

Data Package No. W0430- =73 (SC No. W0430) was submitted for validation
and verified for completeness. The con letionra was 100%.

MAJOR DEFICIENCIES

None found.
DEFICIEN"'=S

None found.

C )OO0




F...’EP="ICE
EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Che ical Methods,
SW-846, Third Edition, Envirc mental Protection Agency, Washington, D.C.

EPA, 1988c, EPA Contract Laboratory Program Statement of Work for Inorganics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protectic
Agency, Washington, D.C.

EPA, 1988d, Laboratory Data Validation Functional Guidelines for Evaluating
Inorganics Analyses, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1990, EPA Contract Laboratory Program Statement of Work for Inorganic
Analyses, Multi edia, 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 Con any, October 1993.
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Qualifiers which may be applied by data validators in compliance with e
procedures herein are as follows:

uJ

UR

NJ

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

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.

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.

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

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.

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).

Indicates presumptive evidence of a compound. The data may not be
valid for some specific aj lications usable for decision-making purposes).
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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A

Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

. Project: 550.56 :
Category: Nitrate Sample Date

: 01/27/95
Method: EPA 300.0 Receipt Date : 01/30/95
Matrix: SOLID Report Date : 03/07/95
tient Quanterra ‘ Blank Sample Prep. Analyses Detection
10 1D Analyte CAS Number Name Date Date Result Unit Qual. Limit ©Dil.
ODMu~ 7444001 Nitiaws 14797-55-8 QCBLKS8660-1 ves ver 75 02/03/95 5.42 UG/G 0.21 1
0DMS4 7444-00100P Nitrate 14797-55-8 QCBLKS8660-1 02703795 02/03/95 5.34 UG/G 0.21 1
0DMS4 7444-001MS Nitrate 14797-55-8 QCBLK58660-1 02/03/95 02/03/95 93 XREC 1
O0DMT4 7444-008 Nitrate 14797-55-8 QCBLK58660-1 02703795 02/03/95 1.03 UG/G 0.19 1
A QCBLKS8660-1 Nitrate 14797-55-8 QCBLKSB660-1 02/03/95 02/03/95 0.20 UG/G U 0.20 1
‘A QCLCS58660-1  Nitrate 14797-55-8 QCBLKS58660-1 02/03/95 02/03/95 98 %REC 1
7
-2
(‘ .
| [4s
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Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

Project: 550.56

category: Nitrite Sample Date : 01/27/95
Method: EPA 300.0 Receipt Date : 01/30/95
Matrix: SOLID Report Date : 03/07/95

lient Quanterra Blank Sample Prep. Analyses 'tection
10 1D Analyte CAS ber Name Date Date Result Unit Qual. Limit 0Oil.

JDMS4 7444-001 Nitrite 7632-00-0  QCBLK58660-1 ver v3/95 02/03/95 0.e: wi/G U 0.21 1

ODNS4 7444-001DUP Nitrite 7632-00-0  QCBLKS58660-1 02703795 02/03/95 0.21 UG/G U 0.21 1

ODMS4 7446-001Ms Nitrite 7632-00-0  QCBLK58660-1 02703795 02/03/95 103 XREC S

ODMT4 7644-008 Nitrite 7632-00-0  QCBLKS8660-1 02703795 02/03/95 0.19 UG/G U 0.1¢9 1

A QCBLKS8660-1 Nitrite 7632-00-0 QCBLK58660-1 02703795 02/03/95 0.20 UG/G U 0.20 1

A QCLCS58660-1 Nitrite 7632-00-0  QCBLK58660-1 02/03/95 02703795 98 XREC 1

s
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Category:
Method:
Matrix:

lient
10

0DMS4

J0DMS4
300MS4
J00MT4
{A

1A

A
Quanterra-Richland
P.Q. Box 1970

Richland, WA 99352

Project: 550.56

Orthophosphate Sample Date : 01/27/95
EPA 300.0 Receipt Date : 01/30/95
SoLID Report Date : 03/07/95
Quanterra Blank Sample Prep. Analyses Detection
1D Analyte CAS Number Name Date Date Result Unit Quat. Limit 0Ofl.
v I Ortho-Phosphate 777_ .. .  QCBLKS8660-1 02/05,». 02/03/95 10.4 UG/G o 10.4 1
7444-0010UP Ortho-Phosphate 7778-77-0  QCBLK58660-1 02/03/95 02/03/95 10.3 UG/G U 10.3 1
7444-001MS Ortho-Phosphate 7778 ‘0  QCBLKS58660-1 02/03/95 02/03/95 104 XREC 1
7444-008 Ortho-Phosphate 7778-77-0  QCBLKS58660-1 02/03/95 02/03/95 9.60 UG/G U 9.60 1
QCBLK58660-1  Ortho-Phosphate 7778-77-0  QCBLKS8660-1 02/03/95 02/03/95 10.0 UG/G U 10.0 1
QCLCSS8660-1  Ortho-Phosphate 7778-77-0  QCBLKS8660-1 02/03/95 02/03/95 93 %REC 1
/‘ﬁ
=
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Category:
Method:
Matrix:

Client

1D
BODMSG
BODMS4
BODMS4
BODMT4
NA

NA

Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

. Project: 550.56
Chloride Sample Date : 01/27/95
EPA 300.0 Receipt Date : 01/30/95
SOLID Report Date : 03/07/95
Quanterra Blank Sample Prep. Analyses De tion
D Analyte CAS Number Name Date Date Result Unit Qual. uwmit Dil.
/444-001 Chloride veee.=00-v <CBLKSB660-1 ves v3/95 02/03/95 «59 UG/G U ceu? 1
7444-0010UP Chloride 16887-00-6 QCBLKS8660-1 02/03/95 02/03/95 2.58 UG/G U 2.58 1
7444-001MS Chloride 16887-00-6 QCBLK58660-1 02/03/95 02/03/95 100 XREC 5
7444-008 Chloride 16887-00-6 QCBLK58660-1 02/03/95 02/03/95 2.40 UG/G U 2.40 1
QCBLKS58660-1 Chloride 16887-00-6 QCBLKS58660-1 02/03/95 02/03/95 2.50 UG/G U 2 1
QCLCS58660-1  Chloride 16887-00-6 QCBLKS58660-1 02/03/95 02/03/95 90 %REC 1
q|n\‘15
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Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

Project: 550.56

Category: Fluoride Sample Date : 01/27/95
Method: EPA 300.0 Receipt Date : 01/30/95
Matrix: SOLID Report Date : 03/07/95

Hlient Quanterre Blank Sample Prep. Analyses Detection

10 10 Analyte CAS Number Name Date Date Result Unit Qual. Limit
30DMS4 7444-~001 Fluoride L.~ ~-8 QCBLK58660-1 02/03/5. «ofCos+m v UG/G U Touw
300MS4 7444-0010UP Fluoride 16984-48-8 QCBLKS8660-1 02/03/95 02/03/95 1.03 UG/6 U 1.03
30DMS4 7444-001MS Fluoride 16984-48-8 QCBLK58660-1 02/03/95 02/03/95 112 XREC
30DMT4 7444008 Fluoride 16984-48-8 QCBLKS8660-1 02703795 02703795 0.96 UG/G UV 96
JA QCBLK58660-1  Fluoride 16984-48-8 QCBLKS8660-1 02703795 02/03/95 1.00 UG/G VU 1.00
YA QCLCS58660-1  Fluoride 16984-48-8 QCBLK58660-1 02/03/95 02/03/95 103 XREC

'\),’AS \oé
Al
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Completeness

Data Package No. W0430-QES (SDG No. W0430) was submitted for validation
¢ 1 verified for completeness. The completion percentage was 100%.

JIOR DEFICIENCIES

None found.

DEFICI=MIE

Positive blank contamination was noted in one methylene chloride resuit. All
results were flagged acordingly. All other validated resuits are cc sidered
accurate within the standard error associated with the methods.

F ﬁr_‘llf‘:ﬁ

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

EPA, 1991b, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
jency, 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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Qualifiers which may be applied by data validators in compliance with the
procedures here are as follows:

uJ

UR

NJ

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

Indicates the compound or analyte v ; ai yzed for and not detected in
the sample. Due to a QC deficiency identified during the da! validation,
the associated quantitation limit is an estimate.

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

Indicates the compound or analyte was analyzed for, de :ted, and dt
to an identified QC deficiency, the data are unusabile.

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

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

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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Matrix Spike Duplicate for thallium was outside of suggested limits of 75-125 percent on
sample 7444-001.

Nitr. ., nitrite, and phosphate hold times expired upon receipt.

Relative Percent Difference for fluoride, chloride, phosphate, and nitrite could not be
calculated due to values being below the detection limits on san e 7444-001.

Relative Percent Difference for sulfide cou not be calculated due to values being below the
detection limit on sample 7444-001.

Relative Percent Difference for TOX could not be calculated due to values being elow the
detection limit on sample 7444-001.

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

Wade H. Price

oject Manager
e:\\squmilo01\pri abbydave\hanford\hanw0430.nar
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specification and the sample concentration is < .. the spike concentration, all
associated detected sample results are qualified as estimates and flagged "J". If
RF ) values are out of specification and the sample concentration is > 5x the
spike concentration, no qualification is required.

All matrix spike/matrix spike duplicate RPD results v ‘e acceptable.

rstem Performance
Internal Standards Performance

. he evaluation of the internal standards criteria provide a means to assess the
stability and sensitivity of the GC/MS system on every analysis. Internal
standard area counts must be within the limits of -50% to + 100% of the most

:ent standard. The retention time of the internal standard must not vary by
more than +/-30 seconds of the most recent calibration. If area counts for a
particular internal are outside the control limits or relative retention time criteria
are > +/-30 seconds, all associated sample results are qualified as estimates (J
for detects, UJ for non-detects). If area counts and retention tin ; ‘e both
outside control limits, all non-detect sample results associated with that internal
standard are qualified as unusable "UR".

All internal standard recovery results were acceptable.

ngound I.J-..-b:-‘:,...-b:,)_ﬂ

The identitiy of detected compounds are confirmed to investigate the possibility
of false positives or false negatives. If a compound was incorrectly reported

as undetec 1, the associated result is qualified as detected (no qualifier) or
estimated "J". If retention time and mass spectral criteria are exceeded, alil
associated results are qualified as unusi e 1{flag¢ 1"R". Ifit de 'mined
that incorrect indentifications were made as a result of cross-contamination or
carryover between analyses, then the affected data are qualified as unusable
and flagged "UR/R".

| compounds were identified correctly.

Sample Result Verification and Detection Limits

The objective of a review of results quantitation and CRQLs is to dete 1ine if
quantitation was performed accurately, CRQLs were calculated properly and that
the project-specific CRQLs were met. Sample results and reported detection
limits were recalculated to ensure that the reported results were accurate. Raw
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Qualifiers which may be applied by data validators in compliance with the
procedures herein are as follows:

uJ

UR

NJ

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

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

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

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

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.

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 purpo: ;).

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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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

BODMT4
Lab Name: QUANTERRA MO Contract: 550-56 _
Lab Code: ITMO Case No.: S44408 SAS No.: SDG No.: W0430
Matrix: (soil/water) SOIL Lab Sample ID: 7444-008
Sample wt/vol: 30.00 (g/mL) G Lab File ID: D6748
I rel: (low/med) LOW Date Received: 01/30/95
% Moisture: not dec. 6 dec. Date Extracted: 02/02/95
Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 02/06/95
GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.00
CONCENTRATION UNITS:
Number TICs found: 2 (ug/L or ug/Kg) UG/KG
— T |
CAS NUME_R COMPOUND NAME RT EST. CONC. Q
1. 0 Aldol Condensation 5.31 16000 AEEIAI
2. UNKNOWN 29.13 77 J
FORM I SV-TIC 1/87 Rev
{ <

( YOORS
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Matrix Spike Duplicate for thallium was outside of suggested limits of 75-""5 percent on
sample 74  001.

Nit:  nitrite, and phosphate hold times expired upon receipt.

Relative Percent Difference for fluoride, chloride, phosphate, and nitrite could not be
calculated due to values being below the detection limits on s:__ple 7444-001.

Relative Percent Difference for sulfide could not be calculated due to values being below the
detection limit on sample 7444-001.

Relative Percent Difference for TOX could not be c: :ulated due to values being below the
detection limit on sample 7444-001.

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 auth« zed s the Laboratory Manager or a designee, as
verified by e following signature.

Wade H. Price

Project Manager
e:\\squmlo01\price$\abbydave\hanford\hanw0430.nar
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holding times are exceeded by >2x the limit, all associated detectable sample
results are qualified as estimates and ﬂagged "J" and all non-detects are
rejected and flagged "UR".

Holding times were met for all samples.

Instrument Performance and Calibrations

Initial Calibrations

The laboratory performed an initial multipoint calibration for all target
compounds at the concentrations required by SW-846 protocols. The linearity
of the initial calibration is established when e %RSD or the calibration factors
are <20%. If the RSD is >20%, all detected results are qualified as estimates
and flagged "J", and all nondetects are flagged "UJ".

All initial calibration resuits were acceptable.

Calibration_Verification

7 e criteria for acceptable continuing calibrations requires that the calibration
factors for all target compour ; have a percent difference of <15% of the
average calibration factor calculated for the associated initial calibration
standard. If the percent difference for the continuing calibration is > 15%, alil
associated results for that compound are qualified as estimates (J for detects,
UJ for nondetects).

Continuing calibration results exceeded the 15% QC limit for alpha-BHC, beta-
BHC, delta-BHC, 4,4-DDE, endrin, 4,4-DDD, heptachlor, 4,4-DDT, aroclor-1221,
aroclor-1248 and methoxychlor in sample number BODMT4. All associated
samples were qualified as estimates and flagged "UJ".

| other calib diony ifit donre 1t we y

Blanks

lethod blank analyses i : performed to determine the extent of laboratory
contamination introduce through sampling, sample preparation or analysis.
At least one method blank analysis must be conducted for every 20 samg .
Methed blanks should not contain target compounds at a concentration >CRQL.
If target compounds are present, sample results <5x 1e blank concentration
are qualified as undetected "U". If the san le result is <5x the blank
concentration and <CRQL, the result is qualified as undetected and elevated to
the CRQL.

00000<




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 analyses are performed in duplicate using six
compounds and must be within the established laboratory quality control limits
(EPA 1991b). If spike recoveries are outside control limits, d¢ :ted sample
results <5x the spike concentration are qualified as estimates 1d flagged "J".
Undetected sample results with spike recoveries outside control limits are
qualified as estimates and flagged "UJ". Sample resuits >5x the spike

¢ centration require no qualification.

All matrix spike results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for
individual samples. Matrix-specific surroqate compound recovery control
windows have been established by the li oratory. When a surrogate compound
recovery is outside _._2 control window, all positively identified target
compounds ¢ sociated with the unacceptable surrogate recoveries are qualified
as estimates and flagged "J". Undetected compounds with surrogate recoveries
less than the lower control limit are qualified as having an estimated :tection

mit and flagged "UJ". Undetected compounds with surrrogate recoveries
above the upper control limit require no qualification.

All surrogate recovery resuits were acceptable.

Precision

Matrix Spike/lV r**- Spike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on
the precision of the method for specific target compound classes. P :isionis
expressed as the RPD between the recoveries of duplicate matrix spike analyses
pe )rmed on a sample. For soil samples analyzed using SW-846 protocol,
results must be within RPD limits of +35%. |f RPD values are out of
specification and the sample concentration is <5x the spike concentration, all
associated detected sample results are qualified as estimates and flagged "J". If

o ) i3







=ICIENCIES

Due to calibration verification results outside QC limits, eleven compounds in
sample number BODMT4 were qualified as estimates and flagged "UJ". 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.

EF1

Ve

EPA, 987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
SW-846, Third " jition, Environmental Protection Agency, Washington, D.C.

EPA, 1991b, EPA Contract Laboratory Program Statement of Work for Organics

Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

W Z, 19€7, Data Validation Procedures for Chemical Analyses,
WHC-SD-EN-SPP-002, ..a2v. 2, Westinghouse Hanford Company, October 1993.
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ualifiers which may be applied by data validators in compliance with the
procedures herein are as follows:

uJ

UR

NJ

| licates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the same quantitatic limit corrected
for sample dilution and moisture content by the laboratory.

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.

Indicates the compound or analyte was analyzed for and detected. =~ e
associated concentrationis 1est 1 but the data are usal : for
decision-making purposes.

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

Indicates the compound or analyte was analyzed for 1d not detected in
the sample. Additionally, tt data is unusab due to an identified °C
deficiency.

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).

Indicates presumptive evidence of a compound. The data may not be
v id for some specific applications usable for decision-making purposes).
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Qualified Data Summary and Annotated Laboratory Reports
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Matrix Spike Duplicate for thallium was outside of suggested limits of 75-125 percent on
sample 7444-001.

Nitrate, nitrite, and phosphate hold times expired upon receipt.

Relative Percent Difference for fluoride, chloride, phosphate, and nitrite could not be
calculated due to values being below the detection limits on sample 7444-001.

Relative Percent Difference for sulfide could not be calculated due to values being below the
detection limit on sample 7444-001.

Relative Percent Difference for TOX could not be calculated due to values being below the
detection limit on sample 7444-001.

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
" is hard copy data package has been authorized by the Laboratory Manager or a :signee, as
verified by the following signature.

Re\;.ie wed:

&ﬂt/wq

Wade H. Price

'oject ] nager
e:\\sqtmlo01\price$\abbydave\hanford\hanw0430.nar
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I inks

- ) Blﬂﬂllﬂ

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
rest s, samples with digestate concentrations (in ug/L) of <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 > 5x
the I jhest 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

nes (2x) the absolute value of the blank result are qualifie as estimates and
flagged "J". The qualification is applied only to resuits generated between the
calibration blank IDL and the nearest acceptable blank.

All calibration blank results were acceptable.

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 <5x the preparation blank
value have had their associated values qualified as non-detects and flagged "U".
Samples with concentrations > 5x the highest blank concentration do not
require qualification.

In the case of negative blank results, if the absolute value e:  :ds the Contract
Re _iired Detection Limit (CRDL), all non-detects are rejected and flagged "UR"
and all detects that are < 10x the absolute value of the associated preparation
blank result are qualified as estimates and fl: jed "J". If the absolute value of
the negative preparation blank is >IDL and <CRDL, all non-detects are qualified
as estimates and flagged "UJ" and all detects < 10x the absolute value of the
blank are qualified as estimates and flagged "J". If the sample results are > 10x
the absolute value of the preparation blank, no qualification is necessary.

Due to the presence of negative preparation blank results, sample number

BODMT4 was flagged "BJ" for beryllium.

All other preparation blanks results were acceptable.
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e 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%. Samples with a spike recovery of <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 <IDL are qualified "UJ". Samples with a spike
recovery of >125% or <, 5% and a sample result >IDL are qualified "J".
Finally, all samples with a sp 2 recovery >125% and a sample result < JL, no
qualification is required.

The matrix spike recovery fell outside QC limits and the associated resuit was
flagged "BJ" for antimony in sample number BODMT4.

The matrix spike recovery fell outside QC limits and the associated resuit was
fle jed "J" for mangar se in sample number ODMT4.

The matrix spike recovery fell outside QC limits and the associated result was
fla jed "UJ" for thallium in sample number BODMT4.

All other matrix spike recovery results were acceptabile.

Laboratory Cc~*-~' Samj covery

The LCS monitors the overall performance of the analysis, including the sample

reparation. 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 e:  »alished through laboratc , stu i coordinated
by a certifying agency (e.g., —>A or an independent commercial :  plier).

One liquid LCS was digested and analyzed for each sample batch in this report
that contained water samples.

All LCS results were found to be acceptable.
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® Pr¢ ision

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 1alified as estimates and flagged "J".

All laboratory duplicate recovery resuits were acceptable.

1D S-~rial 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 >50x IDL for an analyte and the %D is outside the control
lin s >10%, the associated data must be qualified as estimated "J".

No ICP serial dilution was analyzed with this SDG. No data was qualified since
SW-846 methods do not require dilution analysis unless sample conce¢ rations
are greater than the linear range of the instrument.

irnace AA Quality Control

The post-digestion analytical spike is analyzed to determine the extent of
interference in the digestate matrix. When the result of the analytical spike
analysis exceeds the control window of 85% to 115% recovery and the
absorbance of the sample is > 50% of the analytical spike absorbance, then the
sample must be reanalyzed using the MSA. The duplicate injections and the
analytical spike recoveries establish the precision and accuracy of the individual
GFAA determinations.

luplicate y-~~%ions

Each furnace analysis requires a minimum of two injections (burns), except for

full MSA. For concentrations > CRDL, the duplicate injection readings mt

agree within 20% RSD or CV. If these requirements are not met, the analytical
samj : must be rerun once (i.e., two additional burns). ° e readings are then

still outside the QC limits, the result is qualified as an estimate and flagged "J".

All duplicate injection quality control requirements were met.
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*=-"=-al ©~"1 Recoveries

For all samples whose analytical spike results are outside the 85% to 115%
control limit, but whose absorbances are <50% of the analytical spike
absorbance, the samples were qualified as estimates and flagged "J". In cases
where the analytical spike recovery was <10%, non-detect results were
rejected and flagged "UR".

No analytical spikes results were determined for this ¢ G. No qualification of
data was necessary since GFAA analytical spikes are not required by SW-846
validation guidelines.
Sample Result Verification and Detection Limits
Sample results and reported detection limits were recalculated to ensure that the
reported results were accurate. Raw data were examined for anomalies,
transcription errors, and reduction errors.
The reviewer verified that the results and detection limits fell within the linear
range of the instrument. All sample results and reported detection limits were
acceptable.

¢ Completeness
Data Package No. W0430-QES (SDG No. W0430) was submitted for validation
and verified for completeness. The completion percentage was 100%.

vV IC

None found.

NOR DEFIC'™TIES

Negative blank contamination was noted for beryllium. Sample results were
quailified accordingly. The results, however, were not sufficiently high to affect
the usability of the data. Due to matrix spike recovery problems, antimony,
manganese and thallium results were 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.
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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: '

uJ

BJ

UR

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

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a ~ 7 deficiency identified during the data validation,
the associated quantitation limit is an estimate.

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.

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.

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

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.

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).

Indicates presumptive evidence of a compound. The data may not 2

valid for some specific applications (usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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Environmental
Services
Quanterra Incorporated

13715 Rider Trail North

Earth City, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

CERTIFICATE OF ANALYSIS
Bechtel Hanford Incorporated
P.O. Box 1970
Richland, Washington 99352
March 7, 1995
Attention: Joan Kessner
i’mject number : 550.56
Date Received by Lab : January 30, 1995
Number« S: es : One (1)
Sample Type : Soil
SDG Number : W0430
Data Deliverable : Standalone

I. Introduction

On January 30, 1995, one (1) soil sample was :eived by Quanterra, Rich!" 1 and transferred to
Quanterra, St. Louis for chemical analyses. Upon receipt, the sample was given the following
laboratory ID number to correspond with the specific client ID:

StL~~ID Tt P '-nd ID Matrix Date of Receipt
7444-008 BODMT4 50151712 Soil 01/30/95

II. Analytical Results/ Methodology

" > analytical results for this report are presented by analytical test. Each set of data includes
sample identification inform >n, analytical results and the approprizte detection limits.

Analyses requested: Volatiles by EPA method 8240. BNA'’s by EPA method 8270. Pest/PCB
by EPA method 8080. ICP by EPA method 6010. Arsenic by EPA
method 7060. Lead by EPA method 7421. Selenium by EPA method
7740. Thallium by EPA method 7841. Chloride, Fluoride, Nitrate,
Nitrite, Phosphate and Sulfate by EPA method 300.0. Nitrate/Nitrite by
EPA method 353.1. TOX by EPA method 9020. Sulfide by EPA method
9030.

C 10015 WP, f_ﬁ,‘
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Environmental
ices

Bechtel Hanford Incorporated
March 7, 1995

Project Number: 550.56
SDG: W0430

Page 3

Matrix Spike Duplicate for thallium was outside of suggested limits of 75-125 percent on
sample 7444-001.

Nitrate, nitrite, and phosphate hold times expired upon receipt.

Relative Percent Difference for fluoride, chloride, phosphate, and nitrite could not be
calculated due to values being below the detection limits on sample 7444-001.

Relative Percent Difference for sulfide could not be calculated due to values being below the
detection limit on sample 7444-001.

Relative Percent Difference for TOX could not be calculated due to values being below the
stection limit on sample 7444-001.

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

Revie

Wade H. Price

Project Manager
e:'  nlo01\price$\abbydave\hanford\hanw(0430.nar
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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. Ca »ration consists of an instrument
efficiency determination for each applicable radionuclide. Continuing calibration
checks are performed to verify that instrument performance is stable and
reproducible.

All calibration results, including efficiency checks and background counts, were
acceptable.

Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis resuits
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; sampie results above the MDA
and greater than five times the highest blank concentration were not qualified.

+/ Dblank results were acceptable.

Field Blanks

SDG No. W0430-QES contained no field blanks.

Accuracy

Accuracy is evaluated by analyzing distilled water samples spiked with known

i ounts of radionuclides. The sample activity as determined by analysis is
compared to the known activity to assess accuracy. The acce :able laboratory
control sample recovery range is 70 to 130 percent, while that for a matrix
spike is 60 to 140 percent. Spike sample results outside the above ranges
results in associated sample results being qualified as estimated, rejected, or not
qualified, depending on the activity of e individual sample. A chemical tracer
is used to determine the efficiency of the analytical method, with tracer yield
limits of 30 to 105 percent for strontium-90 and technetium-99. Sample rest ;
above the MDA with chemical yields outside the above stated limits were
qualified as estimated or rejected.

All accuracy results were acceptable.

100002




®* Precision

Analytical precision is expressed by the RPD between the recoveries of duplicate
matrix spike analyses performed on a sample. When the laboratory has not
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 RPD is less than 35 percent for soil
samples and 20 percent for water samples, the results are acceptable. If either
activities are <5xCRDL, a control limit of <2xCRDL is used for soil samples and
< CRDL for water samples. If either the original or replicate value is below the
CRDL, the applicable control limits are <CRDL for water samples and <2xCRDL
for soil samples. If the RPD is outside the applicable control limit, associated
results are qualified as estimated detects or estimated non-detects.

All precision results were acceptable.

Si 1ple Result Verification and Detection Limits

Sample results and reported detection limits were recalculated to ensure that the
reported results were accurate. Raw data were examined for anomalies,
transcription errors, and reduction errors. Minimum Detectable Activities (MDA)
for each analyte were assessed to ensure that they met the contract required
dectection levels (CRDL).

The reviewer verified that the results and detection limits fell within the linear
range of the instrument. The MDA for Fe-59 exceeded the CRDL. In
accordance with WHC guidelines, no qualification was required.

All sample results were acceptable.
* Completeness
Data Package No. W0430-QES (SDG No. W0430) was submitted for validation

and verified for com; :teness. The completion percentage was 100%.

MAJOR D::lnlcnlnﬁ

None found.

MINOR DE-'"IENCIES.

None found.
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Qualifiers which may be applied by data validators in compliance with the
procedures herein are as follows:

udJ

UR

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

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.

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.

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

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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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Page 2
The requested analyses were: Gamma Spectroscopy
Gamma Scan by method ITAS-RD-3219
Gas Proportional Counting
Gross Alpha by method ITAS-RD-3222
Gross Beta by method ITAS-RD-3222
Qu: ty Control

The analytical results for each analysis performed under SDG W0430 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any
exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results with the
exception of gross alpha and gross beta QC sample results which are reported as pCi/sample.

1v. Comments

Samples submitted as a single SDG, SDG W0403 (stand alone), were split into two SDGs after
analysis had been started, W0403 (summary) and W0430 (stand alone), as per ROD-B95-013.

Gamma Spectroscopy

“rmmi; T “ad ™* < RD-3219
The LCS, batch blank, sample and sample duplicate (BODMR7, SDG W0403) results are
within contractual requirements.

Gas Proportional Counting

Gross Alpha by method ITAS-RD-3222

The batch was analyzed with two LCS samples. The soil 1ab is undergoing an investigation
into the cause of a low spike bias for water spikes prepared in that area, and is preparing
duplicate spikes for soil batches. LCS M015182S, which contains an iron carrier, is not used
for reporting purposes. The LCS samples were recounted due to unacceptable recoveries and
the recount result is accepted for M015181S. The LCS, batch blank, sample and sample
duplicate (BODMR6, SDG W0403) results are within contracti * requirements, except

noted.
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Gross Beta by method ITAS-RD-3222
The LCS, batch blank, sample and sample duplicate (BODMR6, SDG W0403) results are
within contractual requirements.

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

Reviewed and approved:

W%@»&

Suzanne Gaines
Project Manager

TP
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